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treatments for viral infeghi-REounbOrIHEA fon hepatitis virus. BACKGROUND

OF THE I NVENTION Hepatitis C virus (THC,\/) Infection is the nost common
chroni ¢ bl od¥&raigs G airyskFEY¥) infsetiop i thepngost common chronic blood borne infection in the

United States. Although the numbers of new infections have declined, the burden 6f chronic
10 infection is substantial, with Centers for Disease Control estimates of 3.9 million (1.8%) infected
" persons in the United States. Chronic liver disease is the tenth leading cause of death among adults
in the United States, and accounts for approximately 25,000 deaths annually, or approximately 1% of
all deaths. Studies indicate that 40% of chronic liver disease is HCV-related, resulting in an
estimated 8,000-10,000 deaths each year. HCV-associated end-stage liver disease isthe most
15  frequent indication for liver transplantation among adults.

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-a plus ribavirin, 40% to 50% of patients fail therapy, i.e., are
nonresponders or relapsers. These patients currently have no effective therapeutic alternative. In

20  particular, patients who have advanced fibrosis or cirrhosis on liver biopsy are at significant risk of
developing complications of advanced liver disease, including ascites, jaundice, variceal bleeding,
encephalopathy, and progressive liver failure, as well as a markedly increased risk of hepatocellular
carcinoma.

The high prevalence of chronic HCV infection has important public health implications for

25  the future burden of chronic liver disease in the United States. Data derived from the National Health
and Nutrition Examination Survey (NHANES III) indicate that a large increase in the rate of new
HCYV 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 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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preparation of aé&ﬂ.ﬁgrm eutic conpasition for treating hepatitis. C virus
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- there i snfptioy) wiegkit fphelsi@rdceutical composition first is suitable for being administered in an
amount effective to achieve serum concentration of CIFN of about 80% or more of the maximum
tolerated dose (MTD) within a period of about 24 hours, and (ii) the pharmaceutical composition is
then suitable for being administered in amount effective to achieve serum concentration of CIFN of
about 50% or less of the MTD for a period of at least 7 days, and that the highest serum
concentration of CIFN to the lowest serum of IFN-¢. concentration, measured over any 24-hour
period, is less than 3.

According to a fifth aspect of the present invention, there is provided the use of interferon-o
(IFN-) in preparation of a pharmaceutical composition for treating hepatitis C virus infection,

wherein (i) the pharmaceutical composition first is suitable for being administered in an amount
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time of ahout 24 hours, wherein in the second phase, the ratio of the highest IFN-« 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. In some of these embodiments, the ratio of the highest IFN-a
seruth concentration to the lowest serum IFN-a concentration,. mt;.asured over any 24-hour period

during the second period of time is about 1.
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enbodi nents, the invention features a nethod of treating hepatitis C virus
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Figure 1 is a graph depicting a viral kinetics during interteron-o therapy depicted here as

clearance of HCV virus in blood as monitored by the level of viral RNA i in serum using a sensitive
30  measurement such as a polymerase chain reaction.
Figure 2 is a graph depicting a profile of serum IFN-o concentration during administration of
a controlled Release Injectible (CRI) system or a zero-order throughput system and bolus. Viral
* kinetics following conventional TTW 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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- The term “second phase decline” as used herem 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 ;egimen 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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by installation of a continuous delivery system.

The term “depot” refers to any of a number of implantable, biodegradable or non-
30 biodegrédable, 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.

b 1)

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 pm to about 0.1 pm, or from about 0.1 pm to about 10

pum in diameter.
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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 (TIW) injections of IFN-a over
: g _
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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-o 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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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 subcutancous 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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sone enbodl nt.s t hi rd phas i r.st econd '
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03/ 09 3 PCT/ US02/ 30837 serum concentration of antiviral agent equal or
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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




second serum concentration. 5 [FN-a treatnent of HCV inf e%él\&a}r certa| n
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particul ar enbodi ments of interest, the hepatitis virus is HCV, and the
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anount of | HHE that is effective to achieve a serum
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w1 acseaen tif SR i Fet B o HERCP i Aol AR BowaR Ao r 1 ot ve
dosagesaboit 76% tsabngt 8% freik dbout G% tmdbolmbﬁwfroa apoug) §5%toabdut W¥%g fromblawt 15 ji g,

00! L6hv, B8k o0k oBRso Bk LAMRE o090t e o BN AIRRAPED) STl P 222 and

| FN-a2b” f ang rnational units ‘U per dose.
Ef fecti w@mdbmgré@‘ frofn aPROY hevrsdeiaboWNR hows, from glouf i2dnyrs BEbab241eEs.@r per dose.

Ef f E&t 'f\f&n &Lgmméur% a%@sh@a@ﬂmﬁ !ﬁ%@ gamﬁdofsﬁg&meé afddtg body weight to

y wel ose. Pati chronic hepatitis Cgenerally

have cuwewpwpm@flglﬂﬂwc@md thigtds féoﬂbﬁbf’%é%% tqpboys dPite. from 2bgt ébpiodkui . In this.

first m@@ﬁomfaﬁb%tﬁ% i: HBoﬁPS@}%ei%rﬁ %oht%@%@& abbEtNS% fréin ﬁ%ﬁt%@% ko/dBolt 90% educe HCV
titer t 0_about bout 5 x 104,

or to afb‘iﬁ‘tﬁb°‘§ 99%1‘3)@01“85%{)‘{5 lfff’m I'E?Ht 95@1% 6‘?%‘ 108%oEte %?"r‘m‘ﬁ'i' T°]°f#ng%sf3 serum 12 30
March 2@®)WO 03/ 030923 PCT/ US02/ 30837 In sone errbodl nments, the serum
O o O Sk B b gt RS, Y 11T
about SabXut 10pg to about 100ug, from about 20 pg to about 70 pg, from about 25 pg to about 60 pg, from
' 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, orabout 27 pg per dose. Effective dosages of IFN-a2a and IFN-¢2b range from 3 million
international units (MIU) to 10 MIU per dose. Effective dosages of PEGylated IFN-02a range from
90 to 180 pg per dose. Effective dosages of PEGylated IFN-02b 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°, 1o 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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103 to about I1fl4 genone copies per milliliter serumw thin_a perjod of
from about 12 hours to about 48 hours, or from about 16 REdMarch 00pout 24
hours after the begi nning of the dosing reginen. 5 In sonme enbodi nents, the
serum concentration of IFN-a in the first phase is effective to achieve a
1.5-1 ogWOPBPFy  a 2.5-109, a 3-10g, a 3.5-10g, a 4FCHYSLEMT5. |09, or a
5-1og reduction in viral titer in the serumof the individual. In sone
embodi nent's, fhwmsembadimsatsclaemmcprspntigtion of N in therfing phaperig eifeprivatne | s

if r ecti VEi‘chuge IFI@@ h@eﬁd’ﬁm@%alalotﬁ'ﬁlxqmgo ﬁ;o_@t‘l'OQ_ﬂmabaa_t 204?5413%85 xﬁ?‘?‘oﬂt@ﬂ:mt;t% 3. 5-10g, . a

-log, a -lo or a 5-1og reduction in vira | i n e serumo

the, indi’ Babarif’ esepne cppjsaper Billiliser seru withip 8 pgriod of A ShhayB R abons hour s,

or from ai3@uiirs, bBfrdieabiost 16 Rourd o Wioui22d hb@blifer fié beginnibf 6f thealsiny regigerof t he dosi ng

regi . In the firs has a serum.conc at i,0 f. IEN-a is. achieved

Lhat 1o ef f ectl pEepEboRBahsHuh SOTPAROR of BN 1 % Frthere SRrf 11 et abl e

wi t h a doskdevefa 1i5Hbg & R-dogpa2.5-logta 3dag) a BS-ldgnd Slogtacih-log, oans-lop fedudtiendin viraldi vi dual .

15 In thq Sectﬁ@s‘%n%h?ﬁ%’i\m‘i@ali s adm nistered at a level that is effective to
a

. Her in Q . . )
achi eve a serum concentration of IFN-a that is well bel ow the maxi num

level that cain doeeeobainentsdhdsyrumicencoimaticaef IFNehid thefirstiphapeds efeftvetd ve to
reduce t Q%hiwea%!s-lag,gs.ﬁog?& %3-10g,fal3[154,]§§.5-ldgpa iR, 238080 dr PR ReduckibiNn FirktS
a ose that is effect t h a

adm ni stered at >t S, ective to achieve a Serum concentration
of | FN- a tiger inf thoseruatsd the imfividuplithin @ period gt frogpabout| 1 hetys to phoutd hours AHER nent s,
| FN-a i s .a6lith§thonts@ -ut2l héurdhpsand Be@hningSor 8l U8SHairdt@ndn0 achi eve a serum 20

concentration _of |FN-a of from about |lUmM .0 ab_ogélt 100 | U/ m. or higher.
In this secondt Bnisiphass.ggeruny qonceniraton oEFN#js gehigyed thapis sffsetveiioreducg the o of “f r om
about 0. 5ipfl (0@ d Iblel @atFREthbIENIE dbSDf Intdrferomthitten teaslaaed hasdectei FN-a i S

adm ni ste,rqed aL a level that is effective to achieve and maintain a serum
concent r aM9"9#Pabs | EN-a that is from about 10%to about 15% from about 15%
to abput 20% Inthé @tond plusd, IFNOY/is hdmiaikterad at 2 536! that io affeatbeud acRB%batserumbout 30%

from about 30%.t o ut, 35%..from 2 %, 04 about 40%

o about e BAGH ety sl A sl b RS bl O™ 1O

concent r ahbdt srffetivd t5Ndaceithe virkl gtes sitl dwrtherp frathe secand wease, et iswdmihisterdrda yet

ef fective, .t . | M t WIS Feen @V, ' §g f rom about

28 hour & S BRE TSR0 d b dpncEidlion i SeodBiu SIBGT 36l | (O SO0

48 hour s IWénlabogme gabodiapsss, [¥-e fsadministssd ot adgseifistis sifctvespmsievepseni@lays, af ter
~the bggi fb?ﬁdagmg%n S HN-6 05t oREabbiR @ TR0 aBoud FIDUDME OGN :dhis Qo phdsEMhed | S

an

achi eved (anc general ly maintaj ned) that is from about, 10% to ahout 15%
f r om abouministged dossgbN-0biga rmeehfromsbri 02990 tIY e der-023%I1Uf r om about 25%
to about 30% pf thesbckaghbke, B fs edrafisttd 22 Wvel flaDBERRMIko acBiVbahOmaaMt -40%

0 0 0 0 \
Second cOHESREPHEIBIRSY IRFADY A O BPH O AR o FoBaPT b Lor FbiiaboLt 24
hours t0 froaldbiit 2008 td Wbt 35%, FroRMTbAD DA% toAbaka3%s, from alati30%ko aiys3sy, fram about 4
e 10, ool iR ol AR R RS PRl o AR o 2o 2
weeks t o MDDUTheSeri edidentrhitionnf iRNawh the sasealpbast B walh beldw the MEIBeyeseffettivem about 12
ek 1 M 0 R 054 T A POl st (o
weeks. 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-u 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- 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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In the second phase, the second concentration of seruml F[E\)I-&iéb@fective

to reduce viral titers to about 1000 to about 5000, to a Q) ar Opo about

1000, or to about 100 to about 500 genone 5 copies/nm serum In sone

enmbodi nents, an effective amount of IFNa is an anpbunt that is effective to

reduce WOU3M3%%ad to | ower than | GO genome copi es/ m PSEPSRP%#he second

concentration of serumIFN-a is effective to achi eve a sustained viral

r es ponste aboup1qgvecksy fom ahoulcl6 aspke torabrnt Ppeekse orfrom abeus 34 wegkto abatd8 500, | ess

t han abgaks 200, or | ess than about 100 genone copies per milliliter serum

is found in _the patient's serumfor .a period_of. at. |.east about one 10

.~ nmonth, at |dade S%BIS’[PP”‘E’\T\R? SPFOPft qqacentzpfion ‘g-é"é'Tm s etfasiwedo wwe Mgl 4t | east
about f?btjﬁ ltorwwt o toeubodtemuofalabmoh 0 tof abdt® 1000, 4k fm&bo%oo? aboBtF90 geahmlut Si X

nmonths fol l,omn ssation..of therapy. In.s enbodi ts t.least a

Th S Rl s il S Bp St et ot D H R An i Bies e Bhive oo

enbodi nemddace virklilgad toiiras ¢han el genebes copthvimbisetimr i Ng EFN-a in a dose effective

to achieve ays ?ercgnq]ccrf:cgr{&%&{ﬁtogﬁwn}%%fis 4ﬁFeN¥ng§gl#ﬁJe a?&ﬂa@g&ﬁ&)’mﬁg}r&@} to that of

entrati ese enbodl nent

the first serum conc on. In sone o S, a fourth
phase i %% nodetectablirHGV Bl (6.gadess thiad-ahoit f00aIest o alwhit 200.tor lees thag abavh1®ve a  serum

concent g rhe%piQJ p&tﬁgﬂﬁ% wlii tﬁﬁen't\:l/E AL ﬁaﬁen?g Hzﬂjm itopan%an@t} n:‘;f(aic le&%oﬁ%ﬁ‘eo nd serum

concenttati on. ~1es I n sone enbodi nents, the nethods

pr o demendh, atdesisbortroaipnthnat legstabeus Fie monthyy at lsetabowt Suionanfts, o et & and an
addi t i ofheut - ORERREH af 1GasPBOM bix s BifowidgedsatiBneiiRdapy.l Pavirin. In all 20

enbodi nents _in which the dosing. regi C rises admnistratiop of IFN-a

and an addi tl?i?ﬁ‘ﬁlemﬁ‘tjié'?ﬂ“ts’aégﬁsﬁa id Ptlﬂﬁ-r}:g}[g&’ﬁg‘ggf‘“ "r"ﬁﬁeﬁ?ﬂ%lr'a’???s' }[‘ﬁﬁ-mﬁ"f]s

admi ni-sth&e efboditehts idiphae fddes pddsibteing BINNINQABR @fféctiod tb Bdhicdd a setubN- & i S

achi eved, as described above. In s odi nents, .the additional

£ hor apciib LGRS el s aflas BSEf TRgeomeoBeie. B8 of 1 Fv a

t r ettt methése embivdintehie afagth piviseigeladachdeninibtenifg FiNex ih b daxb pfifktivepeschivdks coi nci de. I n

ot her 25 enboadi nent t he ditional th i en . 1's adm ni stered

for a p&riod of ra?‘? nnggﬁ%%fq"fﬂ%g%e\?eﬁqg%& t&\aég{/hﬁt{)% oﬁlﬁge{ '%g Onée&t?agnﬁ'l]:l\l- a treatnent,

e.g., treat Gombingtionthetapies addi ti onal therapeutic agent(s) begins before the

| FN-a treat ' 0 : r t ends, treatnent

with the ag@%hegﬁg‘#dﬂ?eﬁg{}%p@%%ﬁ%&'g‘é&egr{? (Eél?ﬁ %ﬁi&l@a@fe@%? e | FN-cc treatnent

begi ns aménistaniag [FAFa aad an additipraiherapepticaganhaupl asdifs andfor dbaviventnali t h t he _

- addid | OfgbgilnbBRd AR me«&&gmgﬁn%), oMl SdrhibtRitior JTEFN-& idin bddivhalagdne 30 begi ns

and ends before the IFN-cE treatnent ends; or treatnment with_t Qz addi ti onal
t her apeteh as IFNyyandfor dhavisiad e ispdmipistered gch thatg. mpliinhasic ssupconselfei@ And ends

after tiR-ENhRvddl Badstmed atedds. I n still other enbodiments, the additional
t herapeutic agent(s)..is adm ni.stered before . the ., JFN.-a treatnent begins,

~and ends oné‘é”f“ﬁﬂ-“ﬁgd{nf*eé'ﬁ’tt @""I‘B’é’g}[“?’i@’?“ﬂé %e?“?s) {sidminisigred ?ﬁﬁﬁﬁ’efﬂg? apeutic

agent  doBrsdiSTEEN-b Breatmeng) bid the 1@ ginilfiSdnt endlo€ the fidatmenBRribds bbinddealichtidy - 1 I n sone

enbodi nents, interferon gammp (| EN-. .S adm ni st.er separately from

I Fl\fﬂ °“g’f"§’.“?“tsf éa‘;dl'—"ﬂl“} ﬂ\g?peéf’ﬁﬁ%ﬁﬂt@i%%dg'dmﬁt%e‘j?orsaé)ﬁ'a%a‘?gm? 'glgtrﬁjl ation and in a
separ at@ethppihgigittetia bf thé PN ke e.g., rdat@ént Mik thbaddBiotl hO2BBHOZ00ER

PCT/ USQ2/.30837 t her di t E | 1 N IS ' .he sane

For mul ARGl e TR e sk e 8 o LBl B el

~ the additional therapeutic agent(s) begins after the IFN-o treatment begins and ends after the IFN-y

treatment ends; treatment with the additional therapeutic agent(s) begins after the IFN- treatment
30  begins and ends before the IFN-u. treatment ends; or treatment with the additional therapeutic
agent(s) begins before the IFN-a treatment begins and ends after the IFN-g treatment ends.
In still other embodiments, the additional therapeutic agent(s) is administered before the
IFN-¢ treatment begins, and ends once IFN-a treatment begins, e.g., the additional therapeutic agent
is used in a “priming” dosing regimen.
5 IFN-g and ITFN-y '
In some embodiments, interferon gamma (IFN-y) is administered separately from IFN-q,

e.g., the IFN-y is administered in a separate formulation and in a separate dosing event from IFN-..
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the sane dosing event). In still other enbodi ments, |FNy i stered in
a separate fornulation fromIFNa, and is adm ni stered | ﬁaﬁaﬂg)éé]% regi men
that provides for a nultiphasic serumconcentration as described above. 5
Ef fecti ve dosages of IFN-y range from about 0.5 pg/n2 to about 500 pg/n2,
usual | yWPP¥HYZbout 1.5 pg/n2 to 200 wg/ n2, dependi nFCHHSRABIL| ze of the
patient. This activity is based gn 106 international units (IU per 50 jig

of pr ot &pther embodimentsFRs adminiieredjptbe sams Sormpatignavith ligfe fand dersfofsiing st ered in a

separ attge sal.@ts ucstgxget-eat)tm sfllBothdr Erhboﬁ}meht@, lme .smaamlsteféutd AxgpaearedoiluRtionl FN-y is
for foll owed by 5

d 0.d
L) e g %?fgsaﬁ%%m%swwgmew S IR BT [or 55 weke. |n

sone erﬂoaﬂhmmtsdeslcﬁﬂ‘ddybolvs adm ni stered during the ent| re course of IFN-a
e that | TSR ST O PRty OF kR PR D BB re shE T The”l mny
t r eat rrearbbutqamtgﬁnégi 200 bgﬁub depehding oh B¥siae biftiRgiatisan tTheagivitg iséned @ld® bef ore the
1FN-a treatme zﬁg EI eitF treatment can begin after the IFN-a

treat rre‘HtFmHE’Q? Huts 10 ey 50 g, Pé"f“%‘(‘br the IFN-y treatnent ends; the IFNy

t r eat ment cmn&agabaveaihts&iﬂediﬂhedm&% BN ie &dnfififidredi® @ bdparate do3thg eveelt, ef ore t he

| FN-a treatnent e ..reat ca ef or the | FN- a
tr et el RO RSl BN b bREST P drp AL d MRS B B,

enbidi niap fnnowamyy MI6/dayifot 14 daysefobiaivet] by SMIUptbret Gdesqubr weckifor Hoioke | FN-a s
adm ni st er ¢, W LI0Hlmd SHNG A1 BinRERINAT dRLnBD20uRRG RS Medtmar TR Y TBY

effect a Th I'S I ncréase I mrune response may
resul t dtlrer embodiments #ey ispdmipisteredfopa prriog efdime thabis ovsflapping aiith thattoftheonce | FN- a
admi ni S‘ﬁ’l(l%ttﬂgﬁﬂer*tse é 'ﬁ'letIFI@-sr E-Sgtménf‘ca]i h%ﬁﬁ)ef%MFﬂﬁmeﬁmeﬁt%%nﬁ ahdengdm ni stered

for a perio from about day to about 14 days, fraom about 2 days
‘to aboueforghefil treameqtﬁtﬂsﬁ the BNt trsatﬂattgan begin afisethe [FH- W@lﬂﬂb&é&ltﬁﬂé t he

begisNni fngamet b 18] wERMentbhdshihé EN@aeatI.bﬁt%a;nﬁgm @fbr B IMN-FBeatrfent REiRE r€d to as
the "pri mrtr&rgw%phase I n sonme of e enbodi nent s reatment is

conti ni@ge e ER-ofgament endsyiof % "ttfeéwe’&}f"’a“tl?eé‘&tb?ﬁérﬁtm ™ IFN-a. In other
enbodi rm&hﬁmbbgﬁtd—aydénaeﬂaruﬁwa&eadﬁ@mail nued before the end of treatment

with IFN-a. _In the enp t ot al treatment with | FN-y
(i ncl udi ng g‘hs@mﬂﬁ?ﬁ’soﬁt“t?ﬁuq%ﬂ&ésé’fm “’os&’teﬁf) B?S%ﬁlf’h?‘ed’ﬁ{?%elf}g“ésoout 30 days, from
about lhdﬁl&}'sﬁsr&iommmtvwﬂﬁg todlelaind Byrappromitieoty, IBNdganey effat abdus TIEGhiflays, from
o) out 18 days t 16 days. 30
Nﬂ{/ llg'llf ea%ldm ni s'tméltl ne?’cme0 el’na resgi;tt\l/neagtn%%%%tm &grate%ﬁﬁu(ﬁaoq} Ogggallj i ncl udi ng,
but nottitérionde ig¥o: admmstsauduumhzmaed)da thpse embadirasitsy JHy|isadminisgerddyfor agetiod 1FN- y can
al so be caduk ol $t6f G rl?% grﬁﬁio ﬁ&a@set%\é BoHR i) sO8} frof =604t ﬂ&a@g ;Or

m.”tlphaSIC Serum conce m ni stratlon can

i nj ect itoshoutidays, befne thebrginging Pﬁmmyﬁwﬁbﬁ%&é Thés pgriod Oﬁtl?}ﬂﬁfﬁfeﬂeéf‘i’dst he like. In
: many erfﬁé)gtng@@’ \% e] FiNoMe of (s @GHbbAl s Mﬁhttl%ﬁﬁlﬂéd tHrolhohteeCt i on. 35 15
rc 03/ 030923 PCI/ US02/ 3 083

| FN-a and Ri bavirin R bavirin,
J2SD reintive period AfEpimentpyith IBN-a, TnofhercmbedimentsalFNstaimars is dissartipugd Pefoser om | ON

the end of treatment with IFN-¢. In these embodiments, the total time of treatment with IFN-y

(including the “priming” phase) is from about 2 days to about 30 days, from about 4 days to about 25
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 lirnited
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 subcutaneonsly by injection.

35
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Phar maceuticals, Inc., Costa Mesa, Calif., is described in_the I\/grck | ndex,
conpound No. 8199, Eleventh Edition. Its manuf act ure and3? &Mareh 29%%n i s
described in U S. Pat. No. 4,211,771. The 5 invention al so contenpl ates use
of derivatives of ribavirin (see, e.g., US. Pat. No. 6,277,830). The

ri bavi r MO %39k adni nistered orally in capsule or t RETWBYA38HH or in the
sane or different _adm nistration formand in the sane or different route
as the | FN- dENga@ndBibaviin ot her types of administration of both

medi cament s, RiBévirinDEp-DAfefurmRosVM- 1,8 0t Rzcd- sac&mhﬂmhﬁnmbfmﬁuch as by nasal

Gosage PBPAERTE i) Dottt Faitof atinaabs BRhost oroty Bo 33 0ng as the.

pr oper -Bloeath Editiaf. eltsthedni fecurehd frhiilatioh isclestivedyin U, RabMoad211,9H. Thagr edi ent .

?Ioba {nvegbén ags%r(]:g rtgmldalléfes agq)}“ @eléig tI%éSeO?rll!)angi% Es[eg} %ggﬂégﬁa?;&%b%gég@ mI‘ﬁlbguLgBto o g
about Zﬂ@wwg maY boadmirtistand ombﬁmrvgasulgorathmtonn&@m thpsamé oraliffebout 300 ng to

about r 600 15 ng to
Sbout 100y siCo 6 A8 e AR orle ARE e 15 OBeou'sl AR 0

enbodi n@mlfssm‘iiqﬂl?ib@ﬂi' mpﬂlqaslerasalmthﬁy@@cemea'vaﬂarhlmmmplmms sibveassbur se of

| FN-a spfa%;ameﬁnaw rhu@&ehﬁrsnyed}‘@ﬁmbﬂ&pt@susreduteavaneaéeraogage BRI Ay ggrad | ess than

t he entlre cour se treat ment . nly during. the first phase of
| FNIGy ¢ 9f@dmigistetion HH'I W&mﬁ?ﬁ&gs e Rroneedastees %@@Wﬁ@ﬂ@%ﬁﬂ?ﬂ@é@%ﬁ% or some
ot her piagkdigp of the IFN-a treatnment regimen. 20 ANTI VI RAL AGENTS Any of a
vari ety of i viral agents .can be delivered_us he net hods of the
Y o W s R A SER R ey SR AP e e S ot

i ncl udeﬁ'onbabbuﬁﬂmgm@ibohtllm llhgdrotn@bout HSI-t@,to dHolM 200 mg,&ﬁfh aboud 200i g 10 abckEN- al pha

25 Any ﬁ)ﬂo fr I} %I\tla_ox?t 366‘ mg E) agou% ?&) megi, from ut% tto abf)ut P mg,q’lf-om att"; ut%&(f

“interfer ers Pat’ed
pol yﬁpeptlgtd@bout HIQOmgmnlfrbmtabqutTOQHOabapP@Qpreodayand cel | uI ar proliferation and
nodul ate | Wy occurring
| FN- a; syntmrilpé}%?’?"é ¢ F@ﬁ‘@ém “ g@ﬁ?ﬁéﬁm’%&%"ghfa%%%gﬁ%% @]H % FN- a,
gl ycosyireatmset. Fmeaem'mdtﬂwﬂ%élbﬂlfmea adminisgeredriess @gsth%)#ﬂtlrewaqrwmélﬂl‘&a occurring or
synt het§buefil. & onf3f2 ﬁﬁgtth@ﬁrétkﬂha@é‘&f[#f&‘tr@anﬁéﬁ%nl @ﬁzng%%éébﬂd%as%ﬂﬁﬁrat les, as 30

descri bed for hatural occurring Sui al pha‘interferons

i ncl udereamgt, qrs@“fh%'!e"P?Wﬁ“t@ﬁfewﬂ‘i‘f‘&ft“ﬁﬁww'}?@"occur ring |FN-a (including, but
not g i mﬁﬁﬁRLQAGmgural |y occurring | FN-a2a, |FN-a2b); reconbi nant
interferon al E ﬁq ch.as | ntron(r%A interferon availabl e from Schering
Cor por at i on Ak Yapigly pipntiyigal peentscanbs, defivsted psing the mathods ofthe pvgmiono s such as

Rof er Orl(lﬁl)urdl ageﬁfstslﬁfamafoausand tadihanf ihaRBdEREIGRPBUD ark Aot BRa&ito, I BNy, N. J.; 35
reconbi n l% interferon al pha-2C such as Berofor(r) alpha 2 |nterferon

avai | abalng ¥9¥6% Boehri nger 1 ngel hei m Pharmaceutical, Inc., Ridgefield,

Conn.; intedfalpbaal pha-n 1, a purified blend of natural al pha int erf erons

suc as Sum,f eron il a [ n er l.f ero
puch 2 SUm oL L AR SO S . SRR BRI |
avai | abjleeinfrefenytotafemify afxedatedéblymeotides thatdnhjbitlviraldephicatiGr @ velBlar praliferaticand
interf Gh&Rodulate immune response. The term “IFN-¢” includes naturally occurring IFN-a; synthetic
1FN-g; derivatized IFN-c (e.g., PEGylated IFN-g, glycosylated IFN-g, and the like); and analogs of

naturally occurring or synthetic IFN-u; essentially any IFN-a that has antiviral properties, as

30  described for naturally occurring IFN-a.
Suitable alpha interferons include, but are not limited to, naturally-occurring IFN-a
(including, but not limited to, naturally occurring IFN-u2a, IFN-o2b); 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 Hoffinann-La Roche, Nutley, N. I.;
35 recombinant interferon alpha-2C such as Berofor® alpha 2 interferon available from Boehringer
- Ingelheim Pharmaceutical, Inc., Ridgefield, Conn.; interferon alpha-nl, a purified blend of natural

* alpha interferons such as Sumiferon available from Sumitomo, Japan or as Wellferon® interferon
16



al pha-n3 a m xture of natural al pha interferons made by Interferon Sciences
and available fromthe Purdue Frederick Co., Norwalk, CoRRMarglnd06 the

Al feron(r) Tradenanme. The term "I FN-a" al so enconpasses consensus | FN-a.
Consensus IFN-a (also referred to as 5 "CLFN' and "I Mcon") enconpasses
but is WOO3NIM%t ed to the ami no acid sequences desi gR&TASOAIRT conl ,

| FN-cone and | EN-con3 which are disclosed in U S, Pat. Nos. 4,695,623 and
4, 897, phe-nh (INS) avejlable frem dheiGlaxerfelleams T4d. Loadon {arept Biitapand intrigepni on of a

CONS eNSdisha§ 3§ HBRFEAbtuABI b HrdriéroRCRAdE by MBrferbi$ Rt hvalaRB &SmER- J.
Infergen(r). Amgen, Thousand Ca DNA sequences encoding | FN- con

ks, Calif.).
may be Pé‘{”rﬁ‘ﬁﬁ’i?%"t“f'é@“%%@%@f’?‘bé’ad?’ e Afferon® %’F@‘P@P&i oned patents or ot her
standard netiRess “[H89” aldd:nemphistsNotsens@f IFIRAI ComtselsaTFN-ai(sldoasferred tha t er m

"I FN-a", [ ’ deri i ves. FN-a t hat ' i zed
o S PR iten A b hu b Pa eSS
hal f - | | dosy, IFNscossadIFNEdos; whidhnre disEhktd in U.8PhLNess4,605)RDandl480R471L 4 a; | FN- a
deri vat ] I " ") the |ike.
ooyl arghrer el bR e ool il SR Wi occlPle "0 1Py
Pat ent  iMexferoniaiphts (88 2InBHEEn®,5\n0Rd, THABand&aks, Gallh IDNA sequinEeSpicadieglFNFN- a
€NCOMPaRR fray Ee%%ﬂe?%ﬁ géggribgmﬂfy}ﬁqr%ﬁo?%d patelt€ o HRRY 8ind 5 Eh AR AUl N- 2

mol ecul es, 1 ncluding, but not [imt PEG conj ugated to Interferon
al pHa- 24 CIiipis efnapticulpndntereshin La- Roche, Nutley, N.J.), interferon al pha 2b

(I'ntron, SchesieRD-rl-Qe8 encofpiisGAtrivativs 3£ IFN-B HRT & SdBRatidédBg; #6 ( Ber of or
Al pha, Boehringer | ngel heim el heim GCe sys interferon

I ng; Y); nd cong

as def ihepfcally madified i alterc Wlﬁ?peg‘e%%ﬁ@éﬁ"s’%{‘@ﬁﬁmﬁbg‘e RN J%QT‘H y occurring
I20t i ”]E aﬁahﬁie@glyoaéya_klgaW-h;nf‘%gamﬁQOd polefh?H&agMold@m leaQﬁ]F}\f-a”);l.and ot d

nt er f ey op- nucl ei i d sequences encadi ng ol ypeptides nay
be accéé“s@‘&%teﬁﬂﬁ?'?@“d ﬁ&‘ﬁ‘é‘gg"éé’gﬁ%“%@ﬁ‘?’,‘s PEER &8 Htfjl’: El_aé%t&’fol i cations,
et c15 W, 182,676,081 /89;nmad 1R 1i934 REGMiated IIN-y prepihpaskessconjagates of PHGunénstf, for t he
treat ment of urrgeré i) u%#n%l b ndt Hr%tcg'f 130G RE R eitelo Mebeberdd® USEd. Human
25 | FN-F B dsg™ &l&&a‘nce RISy~ TR ot Aty SRR Ol e inber s x13274;
- V00543;alhna (RufeBO 06T an TaBodhe Nubeyp D di interfegrmnaiphi 2 (hequSdledngiliyugbe f ound i n

Genban ¥ E X ; : . or exanpl e.

G oy or2idR6E SGEh PR 3¢ OHIRT Ahis odeflo uROR A TR A, BEanDl ecnt. ot al
(1984) ayd enegnsup Eprierpy as defirenby fderfingtion 9ha aeasersps seugacerdf natrdyfosqusHE i s a

Si e-; | | ' hds. 30 It is nade reconbinantly
inn%. co ?ﬁéﬁgwéﬁﬁﬁg%eb’g%%g&ﬁgt%glgaﬂgaﬁﬁgég?lecht et al. (1984) J. Biol. Chem
259: 67Jdatefmop-Gayma | FN-y to be used in the nethods of the present invention
-y be any ghe ki b sehlﬁehéeyéncodiﬁﬁmymb@?%qei fahy BéScRRE ﬁéﬁfzﬁﬂyﬂﬁél vatives

thereof so far as they have an | activity, particular human | FN-y
acti vi tdptabasgsregs Geplank; jausaial tyblicgtiank stca Mhile Yarigys memgnabiandFN-p pyReptidet i ve

Pr OPEr L &F intorest bel{h@%a%én%éhﬁmmdmg, gefbhY £ HHR profsin WRlbb uds. Budnber  of
ot her immunonodul atory activities, as 1s° known in the art. Al though IFNy

i s Mas dENgroditgseqyensemackedound indresbanliaacessisn pambersie 3o M3 69 of the 17 30
Mar ch Q)Ompﬁle(e&pe?ﬁﬁdiﬁ nuﬁgaqﬁéa@é&ay%%ghm GRANID L RLEBH MinlbersPT OCessi ng

can resulT I n process % riants theréof. e unprocessed
J00219; M37265; and V00536. See, for example. Gray ef al. (1982) Nature 295:501 (Genbank
X13274); and Rinderknecht et al. (1984) J.B.C. 259:6790.

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 immunc;modulatory 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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........

sequence provided by Gay et al., supra, consists of 166 am no acids (aa).
Al t hough the reconbinant |FNy produced in E. colt was oﬁpéﬁ%‘élﬂgpébel i eved
to be 146 am no acids, (commencing at amino acid 20) it was subsequently
found that native human IFN-y is cleaved after residue 23, to produce a 143
5 as pr¥CHPB®Br 144 as if the terminal nethionine i &€ BUSLEHET as required
for expression in bacteria. During purification, the mature protein can
addi t i obfaieingndpsoteqhais progessipg qap eesult in BIpGefsHg Yarinte Hyprepfe Thejunprpgsssed (referring to

the G aséq&hceq;kmds&w@ﬂﬁam S8, 'dJ)rIsiszﬂfllﬁﬁla:ﬁhn@icﬁHs@ia)'l thoﬂgﬁﬂw@ﬁbxﬂlﬁn@ﬁl ds, or
140 amino acids if initi net hionine .is req wredfor

al
bact er i EN1g¥qsHeed & & ﬁ""’ “T"}‘T(?”N!"‘l“é pelieyed|to bird £,3pipq 37, (%"“'%irf?"?i?gﬁgi“%fe? acéin coded by

t he MRNf) fthasabbdeRAbund Hahaive HingiTRN- /Mﬁawaaﬁer résiiud Mo ptbddRatigz Ul ar case
of E. coli expressign is not rocesseg | n ot her mcrobl al systens or

eukat yofdipeotein 1,144 gttt tegpiap! mehioning is pressnt: ?Fe‘e%‘ﬁif’ PeeXPrEFHSl B>y use in the

subj ect Dmrg ﬁlﬂﬁatloa,rtye dturk b.etem&hn M@ltlérﬁl}}ljé cRevel ktdiRsG terifilis bite akidorg2 and
vari ant

Lon of nor e des be used.
BNy it B8 Pray i lrsSBREh BRIATE 3 EhEHES i S B e e o
t r uncat i the aiitiat ih@hicneioprysebted. grifnabirediiat bictdriakexpression THed-Ewrinal sequence. 15
Such fra f;‘e%eﬁséﬁaﬁtécP%’n%oJeﬁ‘b%Qmﬁm ehf3Biick QF* %&LFA{E@@, 89’?”' es of human
gama | i amno acl t 4 nunbering from
t hell espadigulgr cafe ofﬂe:ohwwrmms@@prws@(bvewu m@)hetameroblplrsmmor euparyetisaneous
sequencgiﬁreggjgs)ﬁgﬁ fidnidd b bd @hovedle am no aci d sequence follow ng am no
acid- 15 out loss of activity. See, for exanple, U S. Patent No.
5, 690, 925. Matuse i thersnhiget metheds, asvof thermativa dRN-npsipides modifipationssnd yajiamss t endi ng
{10 2GS} SRR Snct b Do ke sl TR prffs offiron dd 155: and

24- 157 ese varl ants er varil an nown in the art and

“havi ng ﬂrfENelys, arglermi bei Wﬂslmﬂymb@d %Iﬂé@afb%y terraing endyelative iyl seaueppe sequence of
~theyd FNspuy ﬂéﬁnﬁéﬂ?%{ﬂ{é tdBRYibf? fhe BllataBR8c hrBpeRE bf%ﬁaﬂ@%?n n}sBidnfpe art to

generate targeted ch ang S i n sequence. A variant e% tlde wi 'l usually
be subs‘tsamma@"!s)z“éq ghpyt 349 (ember: %h%l‘@ﬂ%%"fﬁ}%‘!}i’f%& mls@m eliarea  wil |

differ Oyet Eitn%ﬁe%ﬁs s@dglﬁnc%maﬂ Be s%ﬁduﬂ:ted?d?%e@ﬁ}ﬁo aldid feBlieniMolthwig@Afb a&& two but

not nore than about ten anm no acids. The se%ence changes na

subst i t 156 withant lopsaf agtivity fies. fopgragele 4k§. Batent NasSH80, P77 Natived -5 pate "ﬁat

syst erraihemln{osécmtvsmgy @:ﬁéa'dﬁ@ﬁ&ﬁamﬂé acid 1Bfdued AS5608 51, IRY5H24- 153)sed to
det erm ne am no acitds. Specific amno acid substi'tutions of interest

i nc?QJdez‘*c]éﬁps"é‘i falS7y &0y efiteseigrantornd et erapis keavarigbe art edhedis/Bve anino acid

substi td&,g,@%aytbgggegmthyprésg,qwmgdssubst| tutions wthin the follow ng groups:
(glycine, alanine); (valine, isoleucine, |eucine); (aspartic acid, glutamc

30 acid): (J8paurenstic JiNmy pabiperiife mevde pltered in yasiowsorrigpwn mitkedrtd®  ar gi ni ne)

or (phegéxérﬁé %&z@@ohaﬁgw iR Sdqhshbe. Aquht pligRbtde Ral .@ﬁanyas ﬁ:ﬁ@a‘hbalty@ﬂ{ﬂamy or may
not al t'er the rlnar% am _no acid sequence i ncl ude %ﬁk ﬁ Serlvatlzatlon
2 RS

of pol yipessayearssproyded hereigdey, W“aﬂ‘ﬁ"bhyat&??“ EWB'&QWIQ{#‘Q)WW 35 ani no aci d
S e (2K N Cro bitdbt :ﬁd?étﬂaﬂﬁhﬂ&ﬂtearamfnea@déﬂﬁe sﬁdu}iﬁ:@Sﬁéhg’tb m@ybessubstitutici dibgionsi N ani no

d t hat th t ble to PE . and th
e, ot SoReinE G e e OIS e syt BT o hoce

made byusémd détatining kéypenigl ayido Spbaificiamino peid substingionsfof intapst ivghelp t:oml:ava(clw ing its
the. pol VA RREPHEN A enti S iR RSB Ol BB Ros foaranl o550
PCT/ USORithROBamsIlapiymmenpk: 4Ly, alminekh(valine,isotemeind, lncing);apatid agid giugaree
de g%(y ¢ Oa%}ﬁB;%sLa?a%in%,ngmﬁe); (éélriﬁé? th?egmﬁﬁ;c(ﬁrgne@ ErEinine); 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
séquence 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 polypei:tide during its synthesis and
- processing or in further processing steps; e.g., by exposing the polypeptide to enzymes that affect
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sequences that have phosphoryl ated am no aci d residues, a

phosphot yr osi ne, phosphoserine, or phosphot hreoni ne. IncI3 (%fHCIP%OQGne

subj ect invention are polypeptides that have been nodified using ordinary

5 chemical techniques so as to inprove their resistance to proteolytic

degr ada™OdHB3®E optinize solubility properties, or F&T ’r"@%&g 7t hem nore
suitable as _ a therapeutic agent. [For exanpl|es, the backlgone of the peptide

may be BYRopiasien stch apmampalian dycqtylating ¢ dealycasylefinesamimies. A §50) J Biol .

Chem 2&&@&2&&@&7ﬁ&bhorﬂaaim&aarayesia@es LngE;@hdsblﬁtfyrdsihSJphﬁiﬁmﬁdﬁﬁé dres ot her
t han natur tb‘y gccurring L-amno acids, e.g., D-amno acids or

non- nat RIPSAPPRreRney - 1 ng synthetic amno acids. The protein 10 nay be
pegyl at ed t dnetwibdindie satfj@bintention.are folypgptdey heyitavechesn nmui;ﬁebeslqgroqmned by in

R T A T T T R

reconbi han nat ural |y
pr oduci setpbilibyepropeties pnio reirdwethpanme@mtahlp assetbpmapentio a@ntal Fpmamsﬂwﬂw of

pr epar agalhlgo@né/ﬂflﬂ#p idflat gﬁi %méa 1OMharE OBV R @eafﬁﬁcm&mm@%, gUrity required,

and th esir ari ous grou ps ‘'may be 1 ntroduced 15 into the

pol ypepEhetie? B3 1833 B9htAnalopsanayibe pg 1@@@5@97«3@@@? giher thampagusallyOPYEInB or | i nki ng

t 0 ot hey ami®h&dsU.£D-Bhind £idd oih-hatlly olEiingGYitehd MBfo £AR 1R phetepd t 0 nake
t hi oet hers, histidines for.linki ng to a netal ion conplex, carboxyl groups

f or 1§ or mavhg pegrelrd © Shangrsfabilly:  anino groups for forming amdes, and the
| i ke. The patypayfeptiliesmayty p@pased b o virfslyithes, u&ﬁ@lcoﬁwmufnaledathons accor dance with

t | nb t b d
AN T e R
chr onat petueiphithe prgein. Eheqatticdpheapese ad theffanaer ofipraphratimratilbgrdatetmineddy ot her

i fi . h d
BT ooyl S0 fud Blh SoTRE hneP Habsined VEOMRRT ) IROMILED 210 O3P8
at ﬂfeasmtodbogbfpeiﬁ%dyyngmtw or duriegf expragsioy, which ploasfor lmgbg@tottgs% by wei ght, and
for therARGHE 5:Go PHERRS P c}ﬁ?sgh?éeégﬂ béatrsed t6 ﬁ\%ﬁe tlﬁpéﬁﬂl:s R Bk Qbit in 25

relation to contamnants re to the of preparation of the

pr oductmef#l dpnicpplpw parifoxid groupsor foringamidgs orteﬂ@s, ﬁ@we eversderdorpingpmides: based upon
total pLAuRIR. R baviri n Rl bavirin, 1-

3-D-ri bofuranosyl -1 H1 -friazol e- 3- carboxam de, . avai |l abl e fromICN

Phar maceut i da¢ BOlypepiides m*’@&@?%? R?éf’éeéa"@‘r‘f?d in aqogrdzpeewith 9myntiqalmstiodier ck | ndex,

.Cowmpuru?r&@mbl&%%nméﬂ Klp l\ﬁaﬁeﬁ\h Erbdlfi‘the'ei;ﬁesﬂ&ﬂwfst&ﬁd hé Bsabbrifi@r nul ation is
described in U S i f?l The t|on aé‘/ ont enpl at es use

of deri¥ReHlLS eaffluseqnﬁfyerfl?t?aﬁapt% egioforess, it ShromAQEraDey, SAFRR30) " L ver
t ar get |p%gf&}i&itedmﬁ1qMIFther:adst ;&gﬁﬂd @mflegions it aFeaseiwill canprifeent teast get ed to t he

i t ki |l it

o o i ey Al AR A B SRR e bR S ger

(rzlgtrrpoumruﬂémetgﬁ?gyewaglﬁmyd! fosthergiwetic purpows, usuallyops teash ghogtiYiby dsighthio| zde a{ogg arteh
i | u Wi

ga 2.t S fonafillal ARy SRR Efbrophitln(or MEWUA AR kR U9

ctose or 0SE€ Tresi ues
asi al ogillsyuibrpﬂhopeeqemamwl-mbﬁsyt!;umeyotatmﬂplugat es; |act osani nated 19 30 March
2006 Q34030923 PCT/ US02/ 30837

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. §199,
© 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
19




al bum n; | actosyl ated al bum n-pol y-L-1ysi ne conjugates; gal act osill at ed
poly-L-1ysine; gal actose- PEG poly-L-|ysine conjugates; 30 March 2006

| act ose- PEG pol y-L-lysine conjugates; asialofetuin; and |actosylated

al bumin, In sone enbodi nents, a |iver targeting corrpound S COI’lj ugat ed
direct| Votuaf % antiviral 5 agent. In other enbodi mERTYS25%3 er "t ar geti ng
corrpoun jndjrectly to the antivi ent via a

| i nker.? ‘W“%’ "}"1"1’#"8?‘1!‘?@!""‘&?8{3&1 -Preingiegnjuggtep;;galagtosy lé‘F{)@bi ‘n@ ﬁﬂﬁﬁfﬁg is

associ aREipoly-Liysie cahightssg lajtose PBGPbIg-L-19si:. conjepatel; poislafeminind Actbiytateds pher e,
form ngﬂéﬁl hepat ocyte targeted delivery vehicle, and the antiviral agent is
del i vered™ ki ng the hepatocyte targeted delivery vehicle. The terns
"targeting tlosdrsembaedirasnts, aliver tirgetipa tanpyend it @njgsted difectiptodhe aptvitalar get i ng of an
antiyir 9 . t Bhdite&RS mARRVEa 25% at | east
abouét/ 3 §/nt ﬂ]%geg@%’d@g%t%fa hgbg%gg %%Ogtﬂ&lga@@gsm %l g ﬁheast about 45% at

| east adgenite. ﬁy%a linker| lngtili othay ombod BB, adiver|tasgeting @mewd Bespciaed Witkast  about
65% at e @ehﬁfa% af o/ébm@wgr alﬁﬁﬁh@@%mg §P{Gpat§$)¢e|t§§eﬁd daReyhedeo at |east

about 85% or at |eas about 9 Or nore, the antiviral agent
adni ni salﬂélﬂ"ééntt"éialta&@t'§dﬁj‘”§€4“s@ﬁfhélh‘§’al°%e tP’lg‘?}@rdeWeQ’ wehigehepati ¢ portal and

36;20”98 ass qt% &Bﬁﬂ‘t&\‘geﬁﬁg t6 e gver” and “Hepdf&;tte wpgew) refér t RRIRGY am]ya.ﬁl Dr ug
e ver st.ens n S rovidin a
e 0 et e A PG aboeChsYen ol Shpet B8 sl fer P RE R altbesl D Gsod 1

t he pr edbentt0¥ v Rast aboae.45%at teakd hliokithi0%, A lea Al &5, arlbaﬂfabcmmp%, kilewn del i very |
system r 348106 n i ncl udi ng
. ‘%PHQ ggf ,ea'tJ %%s\ﬁb(?%t%@hﬁt H:%st %nout 7%‘%, z¥ abou{ﬁg Yo, % leasq: a@a Y ssd/e gr 2 %ast Lol e

an i npl evi ce
mec hani abait 90%f an siowyof the mmy;raleg@cadmnmwamh@ aubjectiefitens the hivep umis hepatie pot s

m cr os Ess i ﬂm stem that provides for
cont rolq{z’ﬁ‘%i‘%ﬁd eascgggggé&lt évé%?é% g Rd/@%}{{p&lxﬂt bi phasic release) is
sui tabl e f oDrugdeliverysysgmsnst ant i nvention. In sone enbodi nents, the drug

del i very sYShoidd ddRMen i QLAGE oFARAMILTEAIG ol WGruilkoiBeriBidavery system -

is a continuous delivéery device (e.g., .an_in ect abl e s%(stem a punp,
et c.) . Arefilsefiantivirgkapent caa hpyused ﬁélmp@sen&zeve@h@ & additiens p ppdingtionod pym j s a

conbi n%b@@déﬁ@er@sy‘st@h@ﬁﬂe@&ddew ce (e. g., a syringe and needl e) and a
continuous delivery system The term 'continy éi‘"&tf’?’g‘)ﬂl ver tem is used

i nt'er changedbf $u& ‘?é‘?%sys@ﬁ‘ £37 be anydlevien, ingludipgean;igy eieg Vighconpasses
CON%0 NURAIBe taBdDn, fo&%ﬁﬁle@h&dﬂdﬁcaﬁﬁfakﬁﬁﬂfuﬁpﬂ eNitemscharicl gmsnompums) in

conbination with catheter on devi ces wi de variety
of whi c‘{‘?p"tsafné“?f 'lllglsﬁe"{'ﬂ]% agfl ?’l“g %&fv?'%sy%?’réha%"é%F f%mngolleg ffg“aﬁféfu very system.
is a detawnbaiws&emtlemblpliaslsmem szﬂtatﬂ@foraseuahe ingtnt imyention. Whdomh the | FN-a or -

ot her a | ent, 1s e dde on-

pol yner |"ttb @%g‘ﬁg@g dliery & re'{fsna & lgfétrlrlenpetwboai'ams &89@% Xe%ér!" %ﬁtgéje% conpri ses
a depota cohtmumrddwauﬁmhemuas injectable shetomsa nump;mm)sésstl& oqbcxleylh@hm@tswt rix. For
ol oot %%b.%?f%&a'S§§°"§@3’Lﬁ‘*2f?‘°£§?{f°“ﬁ’dﬁ%&“% kT RN
t hese eqoetlmmmwﬁm SISF%I Qfefl"b Cﬁélﬂi!ﬁ"bé?élgﬂfhﬂ’&m”eis aedl m@“é’ﬁ“%@ﬁ%’théfemegr adati on
Pr oduct g ayinBgddRlyely s%sfew»ta%&h%ysseswmdumetg Béhteoeaymlirsy flicguch pol yners

are pol yglycolic adds
; . (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-« 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 polyglycofic adds -
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WO 03/ 030923 PCT/ US02/ 30837 (PGA) and polylactic acids (PLA

pol y(DL-lactic acid-co-glycolic acid)(DL PLGA), poly(D-I aéf) ch 2006

aci d-cogl ycolic acid) (D PLGA) and poly(L-lactic acid-co-glycolic acid)(L
PLGA) . Exe Iary ratios for lactic acid and glycollc acid Eolyrrers in

" pol y(I a0 03033y - co gI ycolic acid) is in the range of CVEMZEB| e. pure
pol ylactide) to Ot her .useful bjodegradab ‘Jﬁ? or. bi oer odabl e pol yners

i ncl uddPEe a“&rp%lylﬁ"tﬁé‘ﬁ'dsl (Flrﬁ‘)t ey (Plylestirapidserlysatie e PIJHGA ) Polyhlegicact one),
poly(c acmaqaglgdoaaicmwml) aﬁitlioﬁ,/(lalddib acip&d-glycoRc aciii(D IPDGB.): Eqeiipiaadsy col i C

S asS R b 8o B LGl S0 B S '

(i.e. L(ié Qure pﬂﬁactgé)unﬁ)rﬁowthamkedgl bibdmmretor bioeaazilele mlyindrsheclddb kt&)eu;e poI y (ester

| | I
ool yor g e e ety Pl AREBIA B Rorondihe XRPRLR b BTR 0 1
copol yrmpmla@tbr@fflﬁbﬂlml"mcsi@MQIY@MGXMMISW@ melY@H(Mb? %mqavéatn;) bydrogelam i s a pol y
(lacti Csuapasgoas;(ﬂycg&ay&@l m&hécg:ﬂéy poﬁ()ﬁ'ﬁh&%oly?ﬂrn) aamgt(mwme gﬁé%{c' bed in the

literature, I n sone of

{hese. chitdoktpmisit isid e Hish ool (eesrse goly G wEioRby! D darandisbh as a
non- pO'p\éWatanolﬂa’i_ersnﬁUl}'oﬂ@d‘eﬁérs p6llydafofute, polatbaBiidls] pobfsaddRkri@dslald , €. 9., Sucrose
Ace{:a?te [ obu %e (SAIB) or another conpound such as a corrpound

descr i FEBPYRHF & pat ent Nos. 5, 968,542; and 5,747,058. For exanple, the
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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(3-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 polymets,
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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-g. concentrations to be therapeutically cffective.
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 inciude those described in, for example, U.5. 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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30  Pharmaceutical Assoc.
[FN-o. 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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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,
24
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I nc udlng sis (portal fibros
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.,.| nf | am@qt@;pgy 2055-{2@ ]@ﬁg@ton analys:so 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 overail disease activity). The definitions of each stage in the METAVIR system are as .
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changes; and the Knodell index (scores of periportal necr
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- andygs evlﬁmglhg/(qu anBRFERNAHIAREDNA nddaRAGhcbREIe SifkosBY .&@@@Qﬂnﬁd@ﬁ 25 severity of
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anount ntiviral b@ﬂ:ﬁn t.hat fects ﬁ E e of th)ne uni t m)re in the
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fi brosi Wgﬁ'és‘ﬂéﬁ% gyel, sé‘ﬁ'& gyajn leve Injtipay threspnee and

parti cukwafitybitis aadths preandefaafsemwtdfer&bﬂhyloﬁﬂfyemsed/@oaﬂﬁmatenafandl FN— a and 30
F reduces Jive r osi s east, 0 uni t METAVI R, the
Kn'(;l%f | SEvef! ﬁ'éE é'iy °¥{gff8pmﬁf% @Ele%srm?yhbg pr%eﬁé'}((mggorrle?]cga% J St @1/1 Secondary,
or indiinceeatmgsemdltscafshmmd:sewserAfBl,wrcﬂ|on can al so be used to evaluate the

efficacy of i &S bRl SDARRAY S fAMLRLHERNAP AT ANAATR! & assessent

of -t he quanti rve e oF rosi's based-upon specific staining
-of col |aatpdnl agend that effess mharrgapkmp gnitgf miofeviethe fibrbrisstagsbassdion glesand 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, bitirubin,

platelet count, portal pressure, albumin level, and assessment of the Child-Pugh score. An effective
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35 be nmeasured as an indication of the efficacy of a subject treatnent
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am nopyri ne reatﬁ t est A% %H anti pyrine cl earance, oet pyl gl yci ne-
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R PR ACHD) Pt e BLE miene capener pRpoetPlsbBEFs. - and
| ncI udeql:dnﬂnmmaxymrahde;mﬂweheclem»eel oprrent of ascites, variceal 30

bl eedi ng, al erten aun [.0 Y uff|C|ency,'
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di sHr ddieeding portabliypettension, Jaundlce, 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%, ar at least about

80%, or more, compared to an untreated individual, or to a placebo-treated individual.
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55 L., Prol ' dard
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anount effective to reduce an el evat ed
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, 2

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
[east about 40%, at least about 50%, at least about 60%, at least about 70%, at least about 80%, or
35  more, or to reduce the level of the serum marker of liver function to within a normal range. A
_theraﬁeuticaiiy 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 [east
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i nci den ed'rve?f@ga H’&‘f‘ %%ﬁ‘é@ﬁ% "€l TABLE FOR TREATMENT | ndi vi dual s

who have beesmnmcrrmmmmymh'nmmmm as infected with a hepatitis virus,
particul arl LE Lt of the

i nstant i nv%aﬁr‘] ‘."%“ﬁﬁcxt'!&“ﬁ. %\ scgl&?n(ﬁagn%edasm Iemﬁamp% EISLI—I% IIaﬂrﬁ(-gml gznti fied as
havithg MY, aRMaitable fortieitmert wglothe methalls ofﬂma&mnngvamn Indiidualawhe s0dy in their
serum if@} Lh&toli8vifk anti '}W vi dual s not
previ ouﬁ%&gh\%"?{e&g?“é%% %hk\ﬁ% n%ﬁ gééws!&\?\%oélﬂavé aml | ed prior

treat meamti Ofdm in thidh\serumg S@éﬂwmual# 'a?lllflﬁr"é"'fe ingjgifyads(e.&) md!vl‘ﬂ@kﬁﬁ?ﬁé‘m"mflﬂff |l ure

~pati ent geaje & H@Q)Qﬁ@ndﬁ&ﬁ&?@ﬁ’tﬁ{a& fﬁ&d?nm :&aﬂemd#n@kﬁz“&eﬁhnm?m&he HCV titer 20
was not significantly or sufficiently reduced by a previous treatnent for

HOV) : apitientsdy| Frpatmens fa(lu,re prtients inglufle PorAGSPPRICRNGS + adidduals inhomdba HG Y et o £ or
- HCVyo V\h@é@mﬁ@ﬁmnwar s R & doed amprsmas SEHuE foVHCVﬁﬁHd@él@%ilQ egln particul ar

enmbodi nent s interest, .indivyid iter | east about
000 Ty igubmhapismaoisigted B HEY. haCV e feorasd S ST o o6 of HOV
per m Iﬂntréalsédwlngimw btﬂbodﬁiﬁntEmbsE&dw‘ﬂilﬁs havk mwgtemfmmhmomn@ put forth
So as tg thacorrplete

Ki |
di scl osﬁ’egstéwat é rofﬁtkiagﬁg)ogg Oﬂgwx?lgm:%ﬁ% IPﬂ:ﬁ peﬁglgfliftﬁ & B'8ent invention,

‘and are not intended to limt the scope of what the inventors regard as
the'%{N invention nor are they int %leﬁ&% represent that the experinents
bel are all or the only experimne erfornmed. Efforts have been 30 nade
to ensure a&@afoﬁwnw:@hplcwtﬁortlt  antopaids thoseedl orflipary skilhimthetavithaenper at ur e,
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represent that the experiments below are all or the only experiments performed. Efforts have been
30  made to ensure accuracy with respect to numbers used (e.g. amounts, temperature, etc.) but some
experimental errors and deviations should be accounted for. Unless indicated ofherwise, parts are
parts by weight, molecular weight is weight average molecular weight, temperature is in degrees
Centigrade, and pressure is at or near atmospheric.
Example I:
35 An individual presenting with an HCV infection is treated with IFN-a.. A typical patient

presents with about 10° to 10 genome copies of HCV per milliliter serum. IFN-a is administered in a
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f aspi Oneleaddi ih@z&&&d&ﬂ’z@ﬁi@rﬁveﬂtﬁ'é/@%éﬁﬂohﬁﬁayb@%n—ﬂﬂﬁﬁg}iﬂi}@ﬂ with reference to
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) 5 [ e understoogd by those skilled
in the art Uhapthergpyingresmensthgdrus leadingisadpgiadand e b%ﬁﬁ?ﬂ?&ﬁ*‘éﬁff)ﬁ%@ be
substi tauﬁlﬁelil meztzsg nglggzl DR Idadifig of o.wnéq.f@ong yeombﬂdm%msﬁmmragdet he
invention. In i.tion, ma ificatio e. e to.adapt a
par 1 cdvamedbies s @eir Pt e dapet -ong i dhartpute copr SRR Scess
st ep or(5-30%ad diiy nfalwenmby reledst prefilesSglias mfichazl |pfiapa nedded na zaroedent i nventi on.
Al_ s CEL nodi fications are intended to be within the scope of the clains
appndd®Bret 0. 30 30 March 2006 Cl aims: 1. The use of interferon-a
(IFFN-a) in preparation of a pharmaceutical conposition for treating

hepatitis LIrus _infection erein t.h ar ut i cal jtionis
sui'tabl e fowgﬁlﬁﬁmsegtd'ﬁ%eﬁfogp i(léq’\r,[\)’{g]e clésr?"téerq wgt}&gegeﬁ?nge’;tﬁ 53?3:8@36'5% aceﬁilseve serum
conc enttiesdof, dtrshatd HebiMdemtood bytlyse skilBd Ub the artrtimt warious changes may be made and

equivalents may be substituted without departing from the true spirit and scope of the invention. In

25  addition, many modifications may be made to adapt a particular situation, material, composition of
matter, process, process step or steps, to the objective, spirit and scope of the present invention. All

such modifications are intended to be within the scope of the claims appended hereto.
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of the maxi mumtol erated dose (MID) within a period of tinme of about 24 to
48 hours, and the pharnaceutical conposition is then sui 88blach &00pej ng
adm nistered in an anount effective to achieve serum concentration of

| FN-a of about 50% or |ess of the MID for a period of at |east 7 days. 2.
The use @aios] ai m 1, wherein the pharnmaceutical conposition is suitable for
being adm nistered to achieve a sustained viral response. 3. The use of
claiml1l, wherein IFNy is suitable for being adm nistered prior to

admi ni stlrat i dFhe uef oftikieriqpérae (AN eV in wetarationpOsphiammecutidal chmposiipe fafiregtingi m 1,

wher ei n .t he... s .1.C C Qs 11 i it c i adm ni stered

in a de‘phg{31 af?mg E@f;{rﬁgﬁﬁeg{éé)%%%re%% p?'?“v‘?lg%rtlg% r'%gl#‘?f’eﬁéhgsrs%g%’é%t%% cal® conposition

i s suit adnsifiged beh agourd difichivstoarleevebyrumenidentmbios of Aius olghout@0% heoese  of

claim1, i g@ﬁ?ﬁg 4. 9 3 j i f ei ng

adm ni stog\r(ﬁé]jgﬂa%ﬂl(%ﬁf? a[r?\%}%{t?s n u]lsvlg%lrlln %g@@g%gﬁ%ﬁ%p@%@%%%gg %‘Tﬁt% aim1l,

wher ei n phimnapdvéicalacrapgsition is thanrspigablea foobeingsdwinistartd is ah emolné eifggtivealdni ni st er ed

by a singi. I RHRECT | o) j - i using a

. 6. s HEHBRTRU R oPIFREE LAl BB BAERNT) B BTN B R 2 e

conposi tdapn for treating hepatitis Cvirus infection, wherein (i) the

~ pharmaceutical conposition first is suitable for being admnistered in an

anount effective to achieve serum concentration of IFN-a of about 80% or

-~ nore  of2. t he Thaxéaminaino | evhereinithe phasm{deMidpl semphiitionds pateblefrbtingbout 24 to 48
hours, apg:{ -térédthaﬁerQ%%e?%l(}@g ofQnposition is then suitable for being

adm ni stered I1n an anount effective to achieve serumconcentration of

| FN-a as a function of time, during any 24-hour tine period, no greater

than theg are ay ) S L1 LGS  and

t hat th?' hi gﬁgg P gq{sfg%{}%’g%i{r%gln%ﬂ&a |§%%8%??r%%5§%@%sﬁg& ﬁ%\?\/}eésata ser Br%l%‘f | FN- a

concent rodithe@harmpeenticst ednpoviien.any 24- hour period, is less than 3. 31 30

March 2006 9. The use of claim8, wherein (ii) the highest serum

concentration of IFN-a to the |lowest serumof |IFN-a concentration,,

measur ed- overThanse of dlalp Lirwhsesit thelpharmacqisivat compositon iT$patablg for being onsensus

interfergn: te(r&'iﬁla\')déo@ preparation of a pharmaceutical conposition for

treating hepatitis virus infection, wherein the pharmceuti cal

conposition is first suitable for being adm nistered in an anount

effecti to i I X % or nore of

t he max;éefmm t%?géegogglg&ggiﬂ e%%%gﬁﬁwt c:eﬁ{&gpc%g%%%ng% S@“lgﬂg%%? ng%out 24 hours,

and t he adpinistareddy sontombusgoirpgiosi ti on is then suitable for being adm nistered

in an anount effective to achieve serumconcentration of ClHFN of about 50%

or less of the MID for a period of at least 7 days. 11. The use of

consenss i ntlae hssrod plaian [, GrheNn thepharmagsautivtli compodfition ipsvétebla s biting al

conposi tj;an. ot i It virus infection, wherein (i) the

phar mc%gﬁﬁ%sé%&cbgﬁgﬁglﬁlt‘%gﬂﬂ%ﬁt g.azp“g‘ﬁi table for being adm nistered in an

anount effective to achieve serum concentrati on of CIFN of about 80%

7. The use of claim 1, wherein the pharmaceutical composition is suitable for being

- administered by a single subcutaneous injection followed by continuous infusion using a pump..

- 8. The use of interferon-a (IFN-u) in preparation of a pharmaceutical composition for treating
hepatitis C virus infection, wherein (i) the pharmaceutical composition first is suitable for being
administered in an amount effective to achieve serum concentration of IFN-a of about 80% or more
of the maximum tolerated dose (MTD) within a period of about 24 to 48 hours, and (ii) the
pharmaceutical composition is then suitable for being administered in an amount effective to
achieve serum concentration of IFN-o as a function of time, during any 24-hour time period, no
greater than the area under the curve of day 2 to day 3 as shown in Figure 2, and that the highest
serum concentration of IFN-a to the lowest serum of IFN-a concentration, measured over any 24-

“hour period, is less than 3.
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or nore of the maximumtol erated dose (MID) within a period of about 24
hours, and (ii) the pharmaceutical conposition is then sdPMurR 200 bei ng
admini stered in amount effective to achi eve serum concentration of C FN of
about 50% or |less of the MID for a period of at |east 7 days, and that the
hi ghest serum concentration of CIFN to the | owest serumof |IFN-a

- concent rat i oNpheBASAHIAE 8, PNR&in @i)%eﬁégh@ﬁ@éru:ﬂ%ﬁ&&raubﬁof@m foM@Nowest 12. The
use of i nterferon a (I FN a) in preparation of a phar maceut i cal conposition

for treafTHRP! IREpfoPeREationy rrarel Ara ey YhiowAgiodi 72k It he phar maceut i cal
conposition first is suitable for being admnistered in an anount

effective to achieve Crax of [FN-a within a periaod of about 24 hours, and
(ii) thel%harthedsteheniens Hssroped e i REsparelifniod p pharmgseutisal SogPatiithi st er ed

in an armuﬂaéazmgﬁép&ﬁtslwﬂnisw@dﬁbh %reﬁﬁhyﬁnaﬁﬁer&mhmhlpmldafm {ruENu@ab@eSfoa
function of time, during )[/24 hour tinme period, %r th?nthe ar ea

under t H@%@Wéﬂ%ﬁfre%aﬁn ameult gffgetive taéclg%\ﬁﬁumﬁowg{ﬂt@ne ¢ i s
~about 50%6rebf the ﬁﬁmﬁﬁm@ﬁﬁfﬁtedllgse (V®) w88inQf pefib@dMindedof aﬁhﬁeﬂfﬂhdi!rd ﬂkhae i s
consensusi1 | FN-a (.Cl Fl\g
armaceutmal comp SlthIl is then suitable for being administered in an amount effective to
achieve serum concentration of CIFN of about 50% or less of the MTD for a period of at least 7

days.

11. The use of consensus interferon-a (CIFN) in preparation of a pharmaceutical composition
for treating hepatitis C virus infection, wherein (i) the pharmaceutical composition first is suitable
for being administered in an amount effective to achieve serum concentration of CIFN of about 80%
or more of the maximum tolerated dose (MTD) within a period of about 24 hours, and (ii) the
pharmaceutical composition is then suitable for being administered in amount effective to achieve
serum concentration of CIFN of about 50% or less of the MTD for a period of at least 7 days, and
that the highest serum concentration of CIFN to the lowest serum of IFN-u concentration, measured

over any 24-hour period, is less than 3.

12. The use of interferon-o (IFN-u) in preparation of a pharmaceutical composition for treating
hepatitis C virus infection, wherein (i) the pharmaceutical composition first is suitable for being
administered in an amount effective to achieve Cmax of IFN-a within a period of about 24 hours,
and (ii) the pharmaceutical composition is then suitable for being administered in an amount
effective to achieve serum concentration of IFN-a as a function of time, during any 24-hour time
period, no greater than the area under the curve of day 2 to day 3 as shown in Figure 2, and that Csus

.is about 50% or less of Cmax.

13. The use of claim 12, wherein IFN-o is consensus IFN- (CIFN).
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