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(54) Title: METHOD OF TREATING HEPATITIS VIRUS INFECTION WITH A MULTIPHASIC INTERFERON DELIVERY

PROFILE

“ (57) Abstract: The present invention provides methods of treating hepatitis virus infection. The methods generally involve admin-
istering a composition comprising an antiviral agent in a dosing regimen that achieves a multiphasic sernm concentration profile of
the antiviral agent. The dosing regiment includes dosing events that are less frequent than with currently available hepatitis therapies.
The multiphasic antiviral agent serum concentration profile that is achieved using the methods of the invention effects an initial rapid
drop in viral titer, followed by a further decrease in viral titer over time, to achjeve a sustained viral response.
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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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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,
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concentration,. measured over any 24-ho eriod ring the se

of ti meaboyt heaytp about B‘af’awe%?&m@momﬁf e enbodi ments, the invention
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i ndi vidual , the method general l'y involving adm nistering a conposition
conpr i sadmjnistered B sondinuqup infitstoay I sorae qediotiyentsncaafinugneinfision adneigistrationiso achi eve
a first vy r[x%tbé?'& %&Lﬁé\'wgts ddifdibtered lin auéumﬁtgc/.%of the

maxi num tol erated dose (MID) wthin a first perio out 24 3b
30 Mar cinjestigpdollowed by continuous infusion using a pump.

In some embodiments, the invention features a method of treating hepatitis C virus infection
in an individual, the method generally involving administering IFN-o in a dosing regimen comprising
a first phase and a second phase, 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 ahout 24 hours, wherein in the second phase, the ratio of the highest IFN-« serum

. concentration to the Iowest 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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WO 03/ 030923 PCT/ US02/ 30837 hours, followed by a second con ent @ion of
CIFN that is about 50% or |ess than the MID, which seconé éEIQ%tion IS
mai nt ai ned for a second period of tinme of at |east seven days. |In sone
enbodi ments, the invention features a nethod of treating hepatitis C virus
infection in an individual, the nethod generally involving adm nistering

consensus IFN-a (CIFN) in a dosing 5 reginen conprising a first phase and
a second phaske sompembqdimentsythe fweritiop &atupqﬁas*@eﬂm of reatipg hepatitin Covine &rfedtiar i on of

CIFNis ﬁ%ﬁ KSRt ﬁ)@%éﬂﬁ)d@&nel‘a‘ﬂ %oﬁ&gugm&%/&ut 3t oRRiSh SOMPrEm) 85RLReL dose

(MID)  within a first period tine o ours, ‘wierein in the
second pintesferon-pi@IFNg dn @ a@fou@twﬁewvg treashievey fist ssmm aonessisetion of GIFNGhatitatt he
| owest deemoﬂdf)% 'to%}atem@é 9) QiMGh 2 ARY e%‘%ﬁbﬂﬂﬁe ofdSdui 94 during
t he second phase, 1s ess t 3, and erern t %lg est concentration of

CIFN during 10 the second phase is about 50% or less than the MID. In sone
enbodi ments, the invention features a nethod of treating hepatitis C virus
infection in an individual, the nethod generally involving adm nistering
|FN-a in a dosing reginmen conprising a first phase and a second phase,
wherein, in the first phase, a first serumconcentration C nmax of I|IFNa
is achieved within a first period of tine of about 24 hours, wherein in the
second phase, a Csus 15 is achieved that is about 50% of C 1| nmax or |ess,
and wherein the area under the curve, ‘defined by |FNa serumconcentration
as a function of tinme, during any 24-hour tinme 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. In sone enbodi nents, the invention features a nmethod of treating
hepatitis C virus infection in an individual, the nethod generally

i nvol ving adm ni stering consensus I[FN-a (CIFN) in a dosing 20 reginen
conprising a first phase and a second phase, wherein, in the first phase, a
first serumconcentration Clnax 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 G max or |ess, and wherein the area under the curve,
defined by CIFN serum concentration as a function of time, 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 25 Figure 2. BRI EF DESCRI PTI ON OF
THE DRAW NGS Figure 1 is a graph depicting a viral kinetics during
interferon-a therapy depicted here as clearance of HCV virus in bl ood as
nonitored by the level of viral RNA in serumusing a sensitive 30

measur enent such as a pol ynerase chain reaction. Figure 2 is a graph
depicting a profile of serumIFNa concentration during adm nistration of

a controlled Release Injectible (CRI) systemor a zero-order throughput
system and bolus. Viral kinetics follow ng conventional TIWreginen is
included to contrast the inprovenents with a therapeutic dosing regi nen
according to the instant invention (see below). 35 Figure 3 is a graph
depicting a profile of serumI|FNa concentration during adm ni stration of

a controlled release injectible (CRI). In one scenario, the early phase
concentration inproves the initial viral decline (see dotted line). 4
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30 March 2006 WD 03/030923 PCT/ US02/ 30837 Figure 4 is a gr @/Ii' dﬁ%qﬁ:ﬁtl ng the
viral kinetics and pharnacokinetics follow ng a CRI theréﬁ larg S
scenario, the early viral response (EVR) is simlar to conventional TIW

t herapy. The high concentration Csus in second phase affects the sl ope,
maki ng” TP BHe st eep (see dotted line). Figure 5 i SCYU§IEIH depicting the

' ohi shegclivrd s e reomiplior i s Sl Gl e W Bt o0 1 ters

and t heses@dodtdentraivn SemaAdtaiteddorhisibiidpetiodlf trepofdeledst gaeen(dse dotted |ine).

Flgure 6 15 o AR HRRICHE Noenthd @l NS or it AbAUT Blusbfidion of | FN-a
With a sustal ned release delivery sy<tem provi arng repeat X and Csus
concent mat indivgluafthednaigd genemiihinearang sdingusiefingansensus B Nen (C8N) i adebing esponse.

Because : i ' : i iral 10 titer
ooy it SR BRI AR o (e BB 1O,
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phar macQluRoi firsGREUIVF ROVSbEN BOHdGrs SitkRMlin thd B8ond hhRS the Y oPRe RERRNY| actic in
terms of conpletely or 15 parti al II%Nprevent_l ng a dj sease_or synptom

~ t her eof CENd#HM copgsritriionty b lopesh ferym CIEN cerepptration, measpsed qveglanyg4-hollo | et e cure
for a d;beﬁemﬁngmdéeedém PHUEE lisSess b | @dd vatetelni i highbdt &mbdhtr?ﬂbﬂ of(;@IEHa&ﬁlg
"Treatnent, " .as us rein,. cqovers any treatment of a disease in a
mantral %ﬁff?‘fnldﬂsﬂs%‘?? “ﬁgﬁ%’é’rmar‘??hej\ﬁ@'i ncl udes: (a) preventing the disease
or a synpt orlh simeambodinmeethé incamtiandeatutes ia mgthodofareging hepatitis\Whiirodinfeetion be

predi spQ ] ' ] . I ' |ng it
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chroni CIFﬁ-Q{S ﬁcﬂ{egeﬁtv}it?i'ﬂ)a;ﬁrsé Ps)rioa Sﬁinﬁ'&db{l& 2& n(ﬁlmg@ﬁe?é?éﬁ'the'sec%nd nphge,ra%hé ng 1 ts
devel opnent; and (c) relleving the disease, I.e., causi g regression of

~ t heldi sieaghisvedthnbis plequidd? of Gdmex @t psy, and whersig the'area yudef thequrve, defiepddbpat i ent " are
used i %ﬁf&@ﬁﬁ%ﬁmﬁti&%Qll’dﬂctioﬁﬂﬂime[ &kifg an5f94-ﬁoﬁﬁrﬂﬂmﬁériod iniel stkdhdighasebUt Ot

limted to, primates, including simans and humans. 25 The term"early
viral risapgeis thartryrea under gy cpie efidanain dudas yhomndmEigyeigt i al viral response,”
'r;r apid vibr almn iogﬁﬁﬂsbﬂﬁﬁenfsgh@iﬁaegﬁ@ é@aﬂ&sdh@dﬂodbd’fn’é&tﬁiglhepﬁtii(tis@][vim ihl@éhtiﬂn gbO_ut 24
ours, about, : our s, ,abouf . ays, . or .about e er the beginning
of t e Ak tampid FE bR MR e e ENELCT I BAbERE as used
her s n regihvef Gmbfisig aTirsd pke 16 @ ko hdse) whérein |iethe Frsofhadeefirst ¥ériiis over sever al

weeks or nont.hs_ afte e R ,30.The term Jsustain viral response"” (SVR
o craREOT s a SECF U el s e b i it ek i ooy . 6o
used hehesetond plesegs Ssub & athieved thatixabhae 5946 ofH miaxeli lask, clahvhetain the dreagadarent r egi nen
for H L.nf.ect | r Lfer, . I - "sust ai ned

vi ral S}é{%%’(%s%hﬁérag#/ ging\i s%%ﬁ{%nc%&rg og'é%j %F@{ ?—Mﬁﬂf"ﬁ%&%?%@%ggg han about

500, | gegod ihthe sexbroiphasg B greter thas thetateannderdlea surve 00day @ trodae3 achpimes  per
mlldliger.perum) found in the patient's serumfor a period of at |east

about on® npbnth, at 35 | east about two nonths, at | east about three nonths,
at | east about four npbnths, at |east about five nonths, or at | east about

six months fol | owi ng cesgatrmRcabrioN ORTHEPRaWIRGS
Figure 1 is a graph depicting a viral kinetics during interferon-o 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-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).




30 March 2006 WO 03/030923 PCT/ US02/ 30537 "Treatnent fail %S%gai%o ts" as
used herein generally refers to HCV-infected pati ents who (o]
respond to previous therapy for HCV (referred to as "non-responders") or
who initial I;/ responded to previous therapy, but in_whomthe therapeutic
respons¥ 0BG maintained (referred to as "rel aps&FEUSIZ3EIR previ ous

t herapy generally can include treatnent with I FN-a npnot herapy or 5 1FNa
combi nat i on Higes iy sranfirspigting fe Vi) figpticadnd phermarakingsiys frigrinettRlde

adm ni stheragyl PhiO4cerdaFidf i ear\ehaldepeisd (EVR) alsmﬂge@&onssﬁmamwrthéa@wmn The term

hepatltls virus, infection" ref t0|n n wth aone. or
nopat i (g siespiiien g spon ot T hionts BRGOAO U SeIRRETES Loy ¢ ol
i nfection beﬂzg’nge nﬁagapﬁdembtingthewmﬂkmam and/ﬁBarms:ekindmes’ihildMngtaf(H{Itl&fam' hepati c
the br oI Sc i Srau IR hehiocFh e i n s Skt R bR ieomgint ext of o
chroni @M@beﬁhlﬂsatt@d@dnﬂﬁmd&sdmwd herein, the term"liver function"
e 0 AR ARG kRl o PGPy Bl Dl 0 Lo, @
such asrelegeﬂdmrpmtewumldéns r@eat CahandCons cgricgtntailqngoﬁdatgtt@acbleveal kal i ne
FPSﬁE2%‘*%3‘?@5Wﬁg&nﬁ'ﬁdf‘é%éfs@%%“‘e%f% AR e L LA aRa gy wAfPar Al €
synithestite caf esmﬂlaﬁttl’dﬁ%d‘:'@?ﬂ'lehea s of cholesterol, and synthesis of bile
acids; a liver nmetabolic function, including, but not limted to,
ca[ bgh?/drat e rrgt iabol |dsm t art;‘l Ino ar#:Eng\g?lg% ?mm?l a me]'E abol i sm ho(rjm)ne
nmet abol i sm an i pid nmetabolis i cati on of exogenous drugs; a
hﬁm)?yﬂam c Pfshiﬁhﬁihbzgiﬂ,ithe terfie Fieedlinia @, S Pating hunt meﬁkd;ire;”gfotoa#amhgﬁ'ﬂdjt&ﬁm ﬁs alr)ld
the Ii 20,Dc u eliver es at are it e r u I n the subject
ot hodsPRBRIGRS i Phyaloat st Tty bonfebi B i el | o) ane ol o
devike, pastially pre\mntmg& dissdscdt smtcanthﬁeafmd/o@ mpjubmheriplaxaic ime@iyns ofw partiajornot  be
connect %91 lte% cut ﬁor apl%ager an er aﬁve%gzﬁm?l?ug tab'imo %n %dasel L'Prezﬁm m?sas Csiedet s; and
mdcrosgitweﬁt mfytaBtmampfac/):l nb e t araculapi ini admin dn@bd? Stl}ab f, which
adm ni Sterei, cawvers isegsk incageaimat, particulagp in ari, an e reo ic
event ke HIRASS. 81 SyHio Bkl £APGRufl: AR sBlbinHich Hay BOCN! froma 25

t he odi'ng a%

drug dlspens used herein,
‘i ncl udepsedispesed iosherd@past bwﬁhasedy@tdleemdwmcum aabavms ltdnfgan@réﬁmtdlsewﬁhai si ng an

ant yyi rrﬂa{g b@Qs%E&ated'»ﬂt%to ah @l bgfsﬂprﬂfary%sﬁél@fa‘s ﬂliﬂélfﬁbf&% lh){t%r}’reéﬁﬁ\{d ®e (e.9., a

punmp or other controlled release’in l e system; sin
subcut 9ae ef shrnisdiG\oinfestion) Ghishibiti ?ﬁ’i?@%{ ijeq AITSHNSA d@ﬂ%ﬁlﬂﬂt ﬁ%ﬁ{%s delivery -
: EySEI emrel;él@ig mea@aasedemhusmg& &mgﬂgi@m%a@f a nhnbgr of Irrpl ant ?bl e, Chat

i odegr adabl_e eqr adabl e, contro r syste at are
general |y ngﬁe@@ﬁt H‘BW@F?l anﬂl%keﬂala“%@i‘“ea arg usefl gtar *ﬁ’?ﬁ}ﬁfe"‘aﬂfg‘? ug, and
L rom mhtighg ldmgmmsmaedl@aaedodt ldﬁ&ﬂﬁ%%rzinﬁté:d, el edigdinyiam hhdChumens: pol yn’grl C f

i ogegr ada grials, an e Q! in form
The?it erm m@?%&‘bﬁé”“ra ﬁp%e%r ?38‘3'“ E?ﬂﬂ@eag&wétﬁ o'rgléldl["l“(g,)t r@ﬁ““ge
" nanos pirpidedral'respénse™ refers Gyuizer drapdh @l fiterrvéithinrabout 24 Isnm) aboyp 48 kduss| abeyt 3gener al | y

pr epar e sfér%gém? ge'{k%gggff%f”%&e%'fé aun%pfjf r‘iié\?mke‘énon% having a size in the

range o froma of fromabout 0.1 pmto
-about 10 t The ferm Hecandyphese 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 ;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.




6 30 March 2006 WO 03/030923 PCT/ US02/ 30837 The term "thehﬁ utlzéad6
effective anount” is neant an anount of a therapeutic age rate of
delivery of a therapeutic agent, effective to facilitate a desired
therapeutic effect. The precise desired therapeutic effec? will vary
accordlwgols’(g %®He condition to be treated, the fornul 3FTER2EEHhe

adm ni stered,. and g .vari et her fac t are reci ated by those
of ordinary ET?F"FF“&W“FW%“"B tas“?ﬁg pip pRgerp e'et%‘isé@g%‘{ '“lf‘?ﬁvgg??'?’%“']i‘"s further
descr i bfaitkd to tesposd th Prebiousulieelpy fok HOW (fefeaéd tbhd‘aoﬂ-ﬂaspﬁlﬁﬂetsﬂmrw& iniiglly | imted to
partlcular I r Is al so
Po be. TmmdbEBRSEr b Re Pt s BRp i el nef PLhi 4REY! pose o
descri bastiglapsrst)i Thd mevionsriberaiiyrgenetatly canridejude mdnenlsmfhdFN—umtoamﬂasbytoﬂ be

i th f th ted only 10
by Che RPN Geon i, P o g ) DR PSRRI g o

understanddnidnaralmﬁthudhm%mam ng value, to the tenth of the un| t of ‘the

| ower |imt £ her etween t he
upper and lfg\?\éﬁé%}eﬁ?ﬁ ‘ﬁ%p’nﬁ%ﬁm JcFeiase‘l’ féﬁ%oghﬁh%ﬁ Og?" %toategﬁmsp‘ ﬁ\rlg\ger veni ng
val ue |Ih0'(Eanussw@ltlé@bdwarmg@patmsvsraém&gmné)slsecfmtlm*ﬁrmtme |nvent|on The upper
and Lover ATuled natin/ S AR fosls 008 SukBinglehy BRERARCERH hitod> | N uded
in the smaller ranges re al so enconpas in t | nvention,

-~ sub}lectrefers tothg arayh of soardissup ip theliverfngern P?%mtheﬁom%ofgtc%r?réﬁhqpame Where t he
st at ed jeg@g. i ncl udes one or both of the limts, ranges excluding either .
or both of those included |limts are also incl uded in the, jnvention,

Unl ess def i Medsedfrieipatiederm “Hyer fupefion yefessito afiprmal Epeliop pk thelivela igdinged herein

" have t hat manRiteddo, ae;a-meﬂgmsoﬁ;mmmng Yut drdigritsd ©0Qgntigis 6ffRotéiis sﬁtﬂﬁls nar)é skill in
t hods. an

the art to which this inventi el an ou

e 3 e e Sl e 0 kSNt U ARN IR o2
i n tshe tﬂhﬁmiﬂaseeaspnrmtb&sﬂsmﬁgasefs mbﬂeopﬂae,mgluwm:yﬁﬂﬁsmmdasé ke.)pyefsisod et hods
?Rgorgzbr %{1 g{esm onfo }é\éles%ré)f and sxr@@es&sﬁ*lalegm% ver mega%%l g@&choo%%fj%gge,;glt Rogge
and/ or hmtoehmzﬁdw, patbabmmemetalmhsnmmhom ankl ammempumblobm, hamsneare cited. 25 It
must b . , | t he singul ar
For o bl i FbioRE oS DEELROR cleloby FoBMPRNG I ey | 2 Ot o
clearl yn@dmamlwhmwépwab@moﬂlma@cs,ﬁ@ﬁheiéﬁf(arrpl e, reference to "a dose"

I ncjpudes a ﬁn%rd@il\’c{:yy deRles ﬁl‘d&pesg ﬁ%rgzgk,(*n Eh%gﬁfegﬂmoa.ﬁncl&dg%u{'ﬁémd i ncl udes
reference to 6ne or nore nethods and equivalents thereof known to those

ski | | edimited tohiaicetiop devicgs; an imglaptajiie wwgggwmaﬁﬂh@&ww@ raPRAEBBH herein are -

provi dedmsPhdbd/cohtted Q%'cith&gr,%ﬁdéﬁéﬂﬁlﬁe Riplafss; lfp@soh&edécpbik lafPmicRainere@f t he
pr esent appl | catign. Not hi herein is to const r ued as an adm ssi on that

the present Thg e dpsingsvant aﬁb"Fd ’éﬁfﬁ"} refersde *tdﬂ‘"%ﬁtff‘té’&z& 2 agtvgl agepbioidc at i on by
_ v | It ue pafentin hed tHeRY WhitiDdvent kdy Edﬂ@ﬁpasstdﬂemdﬁdrﬁ‘éleasébf of pathtivigbdgetfroraovi ded may

d?gp e Hg{g%})gpglégﬂ;ﬁcp ﬁ@gc thg ge‘lrm Qéjosgnlg gv%rtltl”%l us erem, Yl\it'lluges, but 1¥nor% ﬁmq‘adt tO be

installation of a depot comprising an antiviral agent; installation of a continuous delivery device (e.g.,

- a pump or other controlled release injectible system); and a single subcutaneous injection followed-
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.




7 30 March 2006 WO 03/030923 PCT/ US02/ 30837 DETAI LED DESCRh Cd: THE
I NVENTI ON The present invention provides nethods of treatP 51%88‘%9 6is
virus infection, with hepatitis C virus (HCV) infection being of

particul ar interest. The nmethods generally involve adninistering to an

i ndi vi ¥R B%9%htiviral agent in an anount effective PCEUSEHYEE the viral

| oad in the jndi wgual gnd S in particular to achieve a sustained viral
response in i derm niferencetisaly ofiagiiveamqup s geant gpamountof HbprRACAGELOT 2 t he

i ndi vi desgdof Uelivery dﬂ&hdﬂ@etftﬂ@geﬂi,%éffebﬂik&tto faﬁhtaéﬁmirdd\tﬁmtpamaeﬂmceme predsiaél tiphasic

concent ratl of th tiviral. a ru hasi C

concent rzii"fﬁﬂerﬁ%"é‘f: Fﬁ%‘ét ‘6‘9 V?'ﬁéccgrﬂf'ggﬁgaﬁom{é]t atﬁg]g'fa ngB'%Jat% ake into
account adntiistered; ad akzianiae)tofoﬁnerdmmadmdppmcngdby ﬂaestenﬁmﬂmm skiilbipatteiatti s C vi rus
(HCv; with IFN a. 10 Currently available |FN-a therapies for treating HCV

infection generally involve subcutaneous injections of IFN-a daily (QD),
every ot her Rifye thegapyent iyention iséuthed detsgbed, i tide (idetjood thattiles lovantianiies of HCV

i nfecti gRiaRRNg Mﬁﬂ%@&:&eﬂtﬂeﬁcﬁ%&oﬁ%ﬁ‘ch%y&?Eb‘ﬁ%@'v’argaﬁ'ns As5hy@ therapies, as
determ ned by PCR, have been anal tical nodeling, and are

shown i wdpfﬁfg%ﬁthﬂt the termyniplpeyyised dpreia ISrfavbe RE'FPQW’If Jeseribingmarticulas prbpdigiepts| decl i ne
phase l&lﬂ%ﬂﬁn&ﬁm&d&i‘ BeQimitlld SindS@E ﬁﬂﬂldwthggresu';"t ihveftith WBINbe linti@$eHiy | Ng 1 N an
appr&x%he@g S?slﬂ’ﬁlﬂg to an approximately 3-log or greater decrease in

ser T RErY.C s early viral response (EVR) is inportant in reducing
t he product |wnibra3irmgbbﬁlalues|aaprbhdﬂdasls wiarsRad that each ﬁiwﬂﬁshmg QARPOIIR tinth general |y
predictl r s .ear. hase is usually

foll ome(lf\{%))mﬁ‘ﬂr err llmé rs%fsﬁl ﬁé%l‘ 5‘?3@%%‘8%“ ﬂ‘hef‘ﬂ?fy?ff“?a% VR L8veral days or
weeks. lo@erigrital thyt ranghang as;aubndgtpﬂmmweslnglmmdthﬂtsmmﬁngearsact eristics

assoc aéng(ﬂ'nep%sad\wh@‘lethg%eng&t hé’k{pg)i}%& lo®S. mw?!ﬁ‘m ?es%%né??anﬁe% g by any one

t heory, econ ase reduc Invira Felated to
remdyal m@[pendﬁmlm e mdﬁ@é inche snalldr sanges, agd are higo qnmmpmecwgnirﬂm imesdiicat ed

mechani s%gﬁct to sp%&nﬁ&ﬁy &t:lu?éa'hﬁgt 11??9 Q%QI B%@S'Whéréthg Sl rgﬂfg %lu}fe@ ORJ ort he

sustained viral Tesponse fient, e. steeper second
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t hreshol d concentration in ser en adverse efrects 35 appear is denoted
t he - MrOncludes 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 (TIW) injections of IFN-a over
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increased, the outcome during the second phase is more favorable, i.e., the decrease in the viral titer

during the sustained viral response phase is more rapid (the slope is stegper) 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-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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METHODS OF TREATING A HEPATITIS INFECTION

The instant invention provides methods of treating a hepatitis virus infection. The methods
generally involve administering an antiviral agent at a level and in 2 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 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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85%tof1ahvﬁuma9&WQweé!¢ Mn&b&ﬂﬂw&@%taﬁbuﬂbﬂ;bks A5 mbont 4 féckto aivats 9g%to about-
100% of the. ma ni.st er e ose to '
achi evévefﬁeﬂ?r?%%gwwlﬁﬁ? @8'& ewgﬁa‘?ﬂ“b% B eﬁﬁ?oaﬁ?'glfﬁ% f‘g‘ﬁ&é g]f from about
10g to va-bicsuﬁ abbMQ§ weéks,dromabout 16 REkro biwutidouetks /@ frgm abouoA vedelotd atdt g t o about
o TRQML about 30 jig to about 50 g. These various doses refer to free
|nt rfe|B ﬁhd the anobunts of the depots to adm nister to achieve this
wi | | dependlothe steand phasea the ngneentritios obantvirbagent in thé soss eftéctive kareduce.

viral titers to undetectable levels, e.g., to about 1000 to about 5000, to about 500 to about 1000, orto

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
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Ef fecti ve dosages of consensus |IFN-a include about 3 jig, @% g%% about
15 jig, about 18 30 g, or about 27 jig per dose. Effectiv ey

| FN-a2a and I FN-a2b range from3 mllion international units (MU) to 10
M U per dose. Effective dosages of PEGyl ated | FN-a2a range from 90 to 180
g per d¥9PPPective dosages of PEGylated | FN-al b r BRHESPRH 0.5 g/ kg body
weight to 1.5 g/kg body weight per dose. Patients with chronic hepatitis C
gener al Peurheopeentzation of antivisabpeent eaual onpeatlequdl 4o tht oflDESirsigerum eonosniraticB5 copi es/ ni .
I'n thi Shifsbm&bf tRBASodifnbfs 3 REHIMRQHRALY aa&ﬂngfenpgan Vi Aerlt T aGbdeeCt i ve to

reduce titer., down to about X 104 to about 105, to about 104 to about
5 x 104°Hegtvetachisyn g senmymconcentratis o’éﬁ'amal agynt equpborpsly egpltR thataétheni | |1t er
serum &2ondQ@erMibsiieng@fa. WO 03/ 030923 PCT/ US02/ 30837 I n sone enbodi nents,

the serumc entratio {, I.LFN-a in the first phase is effective to reduce
HCV Titer d m&&!@%@ 2 to about 105, to about 104 to about 5 X
104, or to dbwfam'imbodlrﬁ@:& of intemebrOitié heb;itinévngsﬁmmuﬁﬂpvles(}m} mlliliter serum
wthin t 12 hours a r from about 16
nour s« B at feesfmeit AIERT i R OV R e e B Eme e 5 in
sone enﬂl‘m-uhents the serum concentration of IFN-a in the first phase is

effecti Ve tg.nflﬁﬁp]&hgéée @%li]nlc%nck&gt onaofi'%"l\lI &)Qach%vgdtﬁat ks%g(ir n&ra’leln mufd 3 2" log, a

4-1 0 uctlonln Vira e serum of the
i ndil¥i dlmaﬂl thatjigto Ghbbbthbmmteﬂt@emm encengratipmthabia edbievedan ﬁhe)ﬁrsuﬂmspm ain the

first Dh@tsc%néeﬁraﬁ(ﬁrf)?s%é.x\éﬁgefo?’fmr@%ﬁt%% a@ou'k 1&)0'%ab@utiiolo%out %002t | 09, @
3-10g reduction in viral 10

a
titer Eﬁwvtﬁ@ t%ﬁé?l& ﬁ?%ﬁw ﬁ'@"t 30 r‘ftﬁbﬁ?‘ftd(?}gP’ fam ‘ﬁ‘P‘H 5%%@9# burgmationg rithout 12
‘hour s t@URABIOUe A sdd@bl EdhcenBitioh fs @ifnaRedor 4, nb@bﬂf&mtaﬁotﬁ@ﬁuﬁs t@dbot¥aur s after the

of 1 P lz}%{ssffr%#@ﬂiﬁ PRk B s Ty 2 BB RSSO ol ([ tor Lo o

leves that iIsthe ﬁ&aﬁ}ﬁhlﬁamﬁdnoHFMGSQdmfmstewdﬂfafe&mm’ieh@ichleﬁﬁ séiémt ol er at ed by

an i nfected hase |stered at a
Movel ¢ sfasol i tBLs s vl o ROHNG PSRN o By AR\ P OT o 8
wel | bedbowt 76% ¢o abanti8i¥nfrdmeabent SQ%Mabmﬂﬁ"/béromcab@n 8i% 0 abopt Qﬁl?fefrpahbcfaht and

that T Sqoh DSHL0456 bl RS S5 U T e el S e second

'S e i eve a
ser um cwithirenperiod <Pf(fwmaf)0ur 6-hpuss togbowtrld housto from 318’“1 12/hayrs togbabdihous®r- | U/ . In

SONBy enpRiHIRRY fourd Gt dshoREFodns %«%ﬁﬁ'ﬁ\{ﬁ Qitthéidogiggl%glt'ngﬁitd sdrgin ©f fective to

achi eve a serum 20 concentration o fromabout 5 IUm t.o about

100 | U/ goncepiratipn of {EN-u iy aghigved datdelragraboysigaia éo ab@lﬁéﬂ%,af@m o /& Oabebse of I FN-a -

is in a?Swﬁ&ﬁaS&t fsb/gﬂhﬁbhps@%, ﬁ’erﬁ)a%utjs@ﬁ tdéﬂoﬁtQS%bﬁdﬁ{ abol 85%1&@011‘:%%' n the
second é)ﬁnhqbﬁuwg adm _ni st ered | evel that is gffectlve to achi eve

and nai %é‘é?ba\‘ﬁgéérfﬁgﬁ’llﬁ'é‘f‘ﬁ%rf’ ‘6?"01“'1:1!‘39% of the,maximun folsrated ofGt  10% t o
about I1a#D)f rom about 15%to about 20% from about 20%to about 25% from
about 25%t g aboyt, 30% from ab 0% to about ) from 25 gbout 35%to
ShofR 4004 (DFPIEIES deooih SRS PR oL RO RAGELOBBuL 2006 of
the . dWBiP10pbheatner 1000eCHaE sHalit20 fig RAbE 70 dz]Nrén dboutt2h g Habaneh Phéae i s wel |

bel ow tar?)gut %-Eg to)égc;[ut g()f ;Ige q‘hésg 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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to exert and antiviral effect. Thus, over a period of from about 48 hour s
to about 4 days, from about 48 hours to about 7 days, f r sMMAEu20%8 hour s
to about 10 days, or from about 48 hours to about 15 days, after the

begi nni ng of the dosing regimen, a serumconcentratign of |FN-a is achieved
(and 30 930983 y i ntai ned) that is from about 109FCHUSHHP715% from
about 15%to about 20% from about 20%to_about 25% from about 25%to
about 30% f r &hioms embodmesnts:ths samymgpncesmtionsof Bl dhieclirst pgsg it effeatiystn  40% from
about  40%duee AP tler dbWHo £Bbutls QDM @B 103 R%4b5R 16ROt IRYODdr 14 AButlKD. The

second con;:entratlon of IFN-a i s maintained for peri S%Of from about 24
hours to 10a19@bRut W5 esname eopiet pes il lilises erum wilhip & perigd glfest 2bgut (R baurs tg 80gph oot 4
days to a3@udirs, br fery sooutl 16 REIrad szt 24 hodbafwefk bdgnind ofulie dsingregi@en. f r om about 2

vveeks o about 4 wee from about 4 we om about 6
weeks to aboui[" sgnﬁél‘gé@fmep{sﬁﬂ%sgrlgrgﬁ?ncgntrﬂongl u'&%&ﬁfﬂ%sm%ﬁgm rom about 12
weeks. 13 adhiewelan sHog, @ 08og) 2. 53¢ Q3068 3 3 PGR, USRE/a3A0RBI87, ot ©5-kp cdbctibGinwedks, from
about 16 mktﬁese%mo(t)nlétindaudulﬁeeks or from about 24 weeks to about 48

weeks. S€ phase, the second concentration of serumIFN-a is

_ effective to rlte@meemqumhts the sergm sonoentratiooef IFNG0D thedirsh phasetis #Bcye ta 0 about 500
to about gﬂ%’algrloé 92?@0&55 04 316, Q@g% 59%&%@%8?05a§BE}e@§JuHﬂ-ln$ﬁ£lum I'n

some enbodi nment s fecti ve andun I S an anount t hat

ef f ectd v diterinthe sepmeaf th?llfrdmd“ﬂé‘éb!“?@eﬂoé\ﬂéﬁmﬂl #havt 12 byrege phouetS ot &5 ser um

The Seco%@o&@@ﬁdﬁﬂ%%ﬁt@@h&fmaﬁ@ﬂ’t&brﬂe%l th%desﬁrf eé‘gtmeﬁe to achieve a sustained
viral response, ., ho detectab g

s than about 500,
| ess t han abo@ﬂth?@‘étphﬁﬁ &|SEUE CRngefifatioy § I’O‘E)ach Wgwsﬁﬁeﬁ fedossdee e 11 ter
serum Ismfanwdmevet R iNREINWithS: do&Sofl fetfion thatRed beqslerttbd Btan ifa®d about one
10 nont h, d';; ast about two nonths, at |east about three nonths, at |east
about fOlH1 Y’rﬂ'ﬁ at | east about flve nont hs, or at |east about six
nont hg f ol | owiiide @m@hais@ﬂ?minshdmnmﬂyd at b tevel dhareis wﬁdomditmhtbe.asamml east a
third phasefo n n e
enbodi merfPeH D“mag'at ISwa*tbﬁﬁes ﬁ%ﬁ%ﬁlﬁ's}% ﬁﬁﬁ%ﬂ“@ﬁ&l&&my agtsegt effective
to achi ewnt & effentivat radomdterviral siter mﬂ fathed IIrNhasee@éahaSQ)iFNa@aMrylmetqn@mt at o t hat of
the [10St 3l MARRGADbRYS P! o iRonde 7R bHRREHAIS fniB Ao s  our LN

oz ENES

phase inc m ni st er ﬁlf%\! ose eftectivc to achieve a serum
concent raIU(ndnlltSbmﬁ enbodimenfs &FN-o s aﬁrelalslesfﬂd@q@aﬁeﬂ’tablsf’%tweé? achigye a$EEHNd serum

concem I %h&ﬁtmh%mw Eﬁéﬁoq{hbmgmu eabdummnm ermg.eﬂ WBMRls Socorid PRast A0S

provi de for | nation therapy ? |ster|n&IFN-a and an
ilH

addi ti onaaﬂmtnweredﬁeiapf’@%emar%wfeeaP%p Xek?]dpd? aboptpQ il In all-20
enbodi ment s i fy wéieSdhd phige, dmea 13 9dokiiGHErAR 2 CRETRHal 15 EffecM@N athisdeladd ingifkaial - FN- a

and an additional a nt su nd/ or [
adni ni st SEYMSPREANLE 'i?‘ft ‘%?P&bﬁgﬁ“‘i%?&rﬁb%h%ﬁ ig’?uf)ﬁ) ;N'_’R“f:#\@ 4is
achi eved, froaSabth@ 20% kd:b6ht 346 \idm abaﬂlt smre aBaib30%4, fremm alkout 10Biexo alsbeli 3504 frarh

e e 0TSk b AL LR S LS R Bl T e PR T2 ||
ot her ZWMIsmﬁbﬁwarﬁrht&maﬂENtmlmmalsecbddephap)emellbelagﬁﬂM(l"ﬁ)yet effegtiiei ni st er ed

for a pe rté) gzgrt(a)ufld atn tiviral efgg} Tf'lus, over 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-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, froin 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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overlapping with that of the EFN-a treatnent, e.g., treat%%m#péhe
addi tional therapeutic agent(s) begins before the IFN-a begi ns

and ends before the IFN-a treatnent ends, treatment with the additional

t herapeutic agent(s) begins after the I FN-cc treatnent be‘ﬁi ns_and ends
after tH@WPRNEY treatnent ends; treatment with the BEHPPFOMET t herapeutic
agent(s%0 g(glgi ns after the |FN-a treatnent 30 begi ns and ends before the

| FN- cE okt Heypeksefiens abopy 16 weeks topbent 24nvecks, enfeomabietit 4 weskt topbrut Hoeut i ¢

agent (Syeel€gi Ns before the IFN-a treatnment begins and ends after the UFN a
treatnment ends. In still other enbodi nents, e. addi.ti onal therapeutic
agent (s) i s [aHssPndipasse dheseront nqepigtion gERerum [ENsLis fisstiveRgiYre Vit ng ends once
| FN- a t titeatorsbsv 1090 ¢ 4Byt SE000t0 aboli 580 echbiouk 'naé»u,airtotab@n a0asiibiont r?ggmbme is used in
a "primng”, dosing reqginen. 35 | FN-cc and. Oj.z1 l.h _sone odi nent s,

e 1 ctoB i i (R PPt e el B R AR P o g the
| FN- 7 i to realcied viralddad teddwar thas | epanetcepidsoiseumt | on and in a separate dosing
event from I-EN:-ef . . . P I n ot her
erbodi ment s 11F g Qi3 PR IR ENE RIBAGE, bbrpial BRRC, L1 21T
t her ef og.®, nordetedtdiple BCMRNA (st rags thansahoug 500} hassdhan pjou20her lessriippdbaveHW0s, | FNy s
adm ni S%aﬁ&f@qolgrigs R AR S i iPhd Pl LA foFReflod @HAedsSabiBh1! Stered i
a dosi ng regql that provi des for & milt] phasi ¢ serum concentration as
desl i baenth Bideas: abayt mrofmoaths, gleaginbeny tece gronthy-pl Ispstabgyg our pesths b6ttt 0.5 pg/n2 to

about  5QGuté MEnthsUst dtbdsdabbult SR moRRlowlngRes0ibMEr thepapg00 Wg/ N2, dependi ng on
the size of the patient

. This activity is based on 10 international units
(1U) per 50 W?oaeawb%ifwémﬂasb&ﬁﬁ@e'@& fél?&w? %anawjaé’ﬁﬁ% i?'Pﬁ?H‘FQI: IFN-7 i's
adm n: -Sth&t efbodiheiks,afAhat McldRs hdddni@d B IEN-@f a dbdefértive to adhit@e A@femd | M ti Ng
exanpl e

| EN-y i dm njstered in dose.of about day for 14 10 days;
fol | owe "ﬁ?ﬁ%gﬁf@@&ﬁq"f‘ ¥ nepy 'Eﬂﬁlﬂlé? %Tté’ﬁﬁ%%tcfe'ﬁv céﬁrﬂqay%%"esoﬁf ﬂés per weeky
for122 theeksbodinents,afaurtt pleedindhalat aiminiskeay [FNs ia d dosa effdctiveaelactiievdang t he entire
course of 1FN-a t.re nt. Jn her i nen | FN-y i s. admi ni stered for
a peri osﬁmg‘fco?ﬁe%‘léah?%ogﬁ%g%’%@ I 1“’5@%‘?“% to\;e\lnn%g ﬁﬂk%g?&%?er%ﬂhceon%Pﬁ%\Eg treat nent,
e.g., the | ENmbinatathempits can begi n before the IFN-a treat ment begi ns and
end before ; ; Sb.eahBRE can begin after

Iﬁ&ﬂle%ﬁ%dgléeé{sﬁﬁétﬂgﬁ%an} sl(g‘&go% é‘or ulléf_i%tée Ii{gl\l- &Er ga

the | FN-a treat nent ns _ afrter Yy treatnent ends; the
| FN y tadministasing [Felp-rng enpdditiarial erapepfes agmisugh as Ny ardfer ribpeisinnB allang end before

- theyd FNiibolilnBRd ifSRich 810 5ing Mgintel Sorhpridls ¥drhihiAtioHRdT R4 And0 Qi diicafhagne the | FN-a
treatment begins and end after the IFN-a treatnment ends. In so

embodi raspitas JIFN-Faad{pr fikaviga i dy adinidstered such thata muliiphigsfc sprupeonsesBiR ol EN- 5 s
adm ni SiERIESlachVdd ¥ Udscride®itioy t 0 be bound by any one theory, |IFN-y may
effect a Th2 to Thg@shift S increa ' e _response nmay

“result in af®fomeFRopduments, t[‘e}?@g'g%{’-fl‘-gl‘%‘?p"‘fné G%fﬁtfﬁ?glrarg'ﬂﬁi%fg{i g‘lfrw &MBnce | FN-a
adm ni sdofied dfPFN-b Fredtridnt, it tRcbegihiing dne & o€ 1 Behtniatyiefiods béildide. Isotteelni ni st er ed
1 e e SRl R 1 Rl o 200 2 S
begi nnioverlapping wittesharefthe ElNtotrebtmbhtae.g., Tleatmenp @ith theladdftional therapestia agbrefsy ed t o as
' begins before the IFN-u treatment begins and ends before the IFN-a treatment ends; treatment with
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.
35 [FN-gand [EN-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 "primng" phase. In sone of these enbodinents, |IFNy
conti nued throughout the 25 entire period of treatnment w %ﬂ%’fﬁgo%l n ot her

enbodi ments, IFN-y treatnment is discontinued before the end of treatnent
with IFN-a. In these enbodi ments, the total tinme of treatnment with IFNy
(i ncl udVRG3PN&3" pri mi ng" phase) is from about 2 daysPEHUEBEIRS7 30 days, from
about. 4 days to about 25 days, from abqut 8. days to about 20 days, from

about 1 OE&arfgl ?%m%{ﬁowvfeadaawmddvﬂlﬁﬁ%f%i%'afeonfﬁth Uiy band thergfopRi® 16 days. 30

| FN-y cza@saaed@dnglewngtmrsﬁdoth& edbbinRAEMENY isQBdinisieRY irta sapehteo@ition ncl udi ng,
cut aneously, Lntra oral | etc. 1FN-y can

but not b e

o' 0 DR S10ds SR ePhFae PR 0o SATBAS Y ai g f or

mul t i pheasdettragion asesedied ebove.at | on of | FN-y. Administration can be by

i njection, nt| |nf T} nd the like. In
rrajnyscenbodi %ﬁ% © qse;gﬁf_éﬁllﬁg E?ugﬁ\é&g@u%c? &5?@6"@&? {}P%ayyl Al ection. 35 15
30 Mar Cﬂboﬁ@ﬁ@g}ﬁ@tﬂﬂb Q@ﬁgaéiacmgoh]ﬂﬁg?zﬁ&&&baﬂlmmlsa&drltﬁlslbﬂvd ¢ni 10° Ri bavirin,

1-J3-D-ri bofur nosd% %ﬁ { -tri azol e-3-carboxam de, available fromICN
Phar nmadBgppteas! unitsi(iR per 5 %‘E’é’“ﬁ?é%a Calif., is described in the Merck Index,

conpound NOAsaat&BaboveﬁnemﬂhocEﬁerﬁs DNy ib id:‘mmbtflﬁﬁbdpﬁx@tead’tdlgf:ﬁhmﬂ ation is
descri

4 1 771.. The 5 nt | at
of dor FUNEY DL Bin- s pine FRGES mgcnigp 2aopiEoud Mlod e, B PP o0 e
ri bHVi rdays; follywddey 4 M Resloe Matklyspfolidved by fMO Apmetimesger wabfoe?2 wesksm or in the
same or di ffmesrogeambo%ﬂrmm@'@ﬁr@sudam,ste%aa@rﬁs@qﬁemé Qs BHTAN el Gt route

as the | FN- course mnistration o
medi camglm9nb0é1916mt$1é1§1‘1—b1§@d!ntelstamhf0r mﬂned efitione thahis evegenpingovith Biafcoithgs by nasal

spray, j %néﬁﬁamg %chﬁ‘l,Er@aY;%Pééﬁb mﬂaferampwtsemmbsymmal ned rel ease
dosage or et forml admnistration will work so long as the

‘proper b z&‘rt@atﬂéﬂt F%‘%ftwmm“ﬁ%?m eradegimafientye e tratmenidesinsigd edi ent .

Ri- bV Idnd ated the BINLY dadméntelds e FNS/ tRekmickt cafbegﬁewathemnghmnefnmghabout 30 ny
to about 60 rrtg from about 60 rrg }thl about 125 ’bf ?hméﬁg\gout 125 ng to
about Zoerndpeiorths I goritmos endsgr fag, me@@@‘lﬁgg FiPSieabbtit 300 ng to
about 4Rk bedisQid @b agir thd DN-@Beatrientddodt | 200 ng, from about-600 15 ng to
about 1000

or froma t.700.t0 out 9 r . In some
embodi nent s ?;Pﬁop‘ﬁﬁ?)'i’qdl“f?misgﬁg“@ir‘ﬁaa‘?“gisﬁfeg% fﬂ?ﬁgﬁﬁ%tbeg’ eelglg'ﬁfsl re course of
| EN- a a‘dm&;&tﬁnwlthdmwnh:h@m be bdwodibynaey tis: thepiy JAMiymiay effect athitmTisitskified | ess t han
T Ele\]g ENlhs e?cﬁgga%rlg £ Tlﬁl lmmane resHm;[s% ?e.}gi trgs%pgn a?nc s‘g énotgs% gkfebtlaﬁon olP GH'JI irst phase of

secon eat nent, or some
ot her pmerbn@rliFI‘b& adnhmstfamtlrlamttnamtlrrﬂme embfg!urm!;ts, IFN?OS st Abr aeiT S Any of a

variety of ﬁ%ﬁ %:l?obtr I?Jaa?/ ?o%ﬁcge]{t]?ft &gl ¢ agl%@ ﬂf&ﬁg 16 GhodSio™ g%té}?roﬁgﬁﬂpﬂjéaypf t he

|nvent|on use I n e i nstant net hods
i ncl uddy ativutt 7 daysebefise the bqginmesi ofptygatmprt wyith IFN-o-\Fhys perioghofitime is gefdried t9.as

the “priming” phase. In some of these embodiments, IFN-y treatment is continued throughout the

25  entire period of treatment with IFN-o.. In other embodiments, IFN~y treatment is discontinued before -
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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1FN-al pha 25 Any known |IFN-a can be used in the instant |nvent| n. The
term"interferon-al pha" as used herein refers to a fam’l arf;léf

pol ypeptides that inhibit viral replication and cellul ar proI iferati | on and
nodul ate i mmune response. The term "I FN-a" includes naturally occurring

| FN-a; WHBR#E2?X | FN-a; deri vatized IFN-a (e.g. PE@QF@?@@G’?&I&
glycosylated I FN-a, and the |ike); and anal ogs of natural |y occurri ng or
synthetic | -2l ally any IFN-a that has antiviral properties, as 30

des;:r :j bedbf thbavatnpr-p.ldr}boﬁmowr 1Hg2,.4- EMmT -3-Qlbdx@amie avatlAro YoRr f er |On3 o
I ncl ude ut ar nat.ur.a occ ren | ncl udi ng, but
not | i nfHeBRRC ‘f“f)‘ F%&esﬁgjéffopd%“lfeﬁﬂ-tg erck ]gﬁxa‘?%}"’““?"\lgﬁ c?ﬁéﬂ’ nant

interf eElevenmlmtman Blmesufedurezmd forhulativg is)déscribedent U.8rkan Nawgg1l,alil ehé r om Schering

Cor pgr a Kenl I WO r such as

o 28 2 o SO ST DS AL FRAN 3 200 o

r econbi nkzamirin mar bwfdemrmtﬁrdlomﬂnmmsslﬂmhamfOBe,romirUhe(sm)le mmane i nter f gar on

avai | abl g mna O sapd YRR SUTAHTREGLOF b, orlliypes 57 9T 1 1
eron a e

Conn.; inter a-n 1, a puri na ural al pha |nterferons
such asad@imstriionos betly @Fdl%ﬁéﬁ #Srthﬂmbaw F‘Gﬁtb'e ageqontamplateds splygsi by mesalbon (r )
i nterfegpop u‘aﬂt@eﬁ)haﬁy Mi{%ﬁ\eﬂo@ sﬁﬁ%ﬁ%%@%eﬁ) Qﬂaéﬂ’%@%ﬁé)’f@ﬁg’&c qﬂln?tﬁﬁ'mnl (I'NS)

avallable from t he. d axo- G eat Britalin; and
i nt &  e9f@pminisgiration willvogk spi! 9&56? the prppepdpsagesare %ﬂl‘lmﬁ@ Witheut desEovinsdhesine by
I nt er f ein@edispei ences and avail able fromthe Purdue Frederick Co., NorwalKk,.

Conn., under_.the Alfer ane. The.term"|F | so encorrpasses
Contensue b byl bl R o ik o by Sane ' SRR o
"I M conf‘rc)m sShoaaipgscsuti s mg, Srom@bout 1251ntgedalioat Whegromubos 2iddngw®gbances

desi gn I 0, C in U S

Pat . a:IOﬁ tlé: 2 %bomﬁﬁfbgg% ldmma t'@gn ﬁ%ﬂ%lﬁﬁwé%loé“r%ﬂaggo defined by
det & mmablabmt mﬁﬂmgaurﬁgmmbmmﬁmbem@@mgpen%'uraI ly occurring interferon
al phas (e.g: f Hﬁﬂ{ ) gﬁﬂg FRNYA sequences
encodi ng | F Ocll:ﬂc%r?ﬁlpmy {é? x"sbynt ggﬁl"gﬂe-%& g :ﬁ%e tﬁ?%\dugs éf af orenenti oned
pat ent streatment ﬁmth%ﬁmhvdwm,ﬁé%wwdsadmw@mdﬂt}s@ﬁn@melcgur@fofﬁéw| cul ar

inter eStI-eaun-EK\eeé %[})di:hfé\hﬁrst%a%@of@%@&?ﬁ%ﬁé@%nl?Qﬁring%%éégrﬁi fise bftvg, that are
derivati zed .g., are chem cal %/ I'ter certain properties
such astfeé@eﬂfn?fﬁﬁpq‘!tﬁ‘q’P‘é’“‘m@“‘%w ﬁaﬁl?n‘tr@"ﬁ"r"'l FNA'  includes glycosyl ated

| FNe; Alﬁmqm]gjgetmgt | zed wi th polyethylene glycol ("PEGylated IFN-a"); and
t he | | ke PEG{ vaﬂggo and net hods for nmaking sane, .is discussed in,

e.g., ‘3‘“‘5' agents caiibe. de%""@éﬂs'“ﬁ(}@em s of tigdnversios. PEGy! at ed
| FN-a emloimagesmmﬁmafwgsaﬁxﬁse ifftanfHréthod N i cladiy bud re ndt iRit&iIOVEN-GGFNR] bed | FN-a

nol ecul 3 I ncludi ng, but not limted to, PEG conjugated to interferon
al pha- 28 t%\‘“&r on, Hoffman La- Roche, Nut ley, N.J.), interferon al pha 2b
(I'ntron, Schm-lalpga Pl ough, Madi son, interferon al pha-2c (Berofor

AP DO DR RS ‘?a%ﬁ* ﬁim Tk e SRS occurring.
2 0 i Nt eferrefers &l afmaddy of reldtaipglepeptidésy@inhibiitvirel septichtiQadod cellliat prolifyration
Interf Ghe ﬂbﬁ?a%mune 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
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The nucl eic acid sequences encoding | FN-y pol ypepti des may be accessed from
public databases, e.g., Genbank, journal publications, eggMW?h?@Wari ous
manmal i an | FN-y pol ypeptides are of interest, for the treatnent of human

di sease, generally the human protein will be used. Human 25 I FN-y codi ng
sequencWOrgP3mB f ound i n Genbank, accession nunbers REBEBWRSG0543; and
NVMD00619. The correspondi ng genom ¢ sequence may be found in Genbank,

accessi dithanl f8) ayailabip Gom the comer{dd. \igodrngGreat Beitaing g infsrferppl . Gray et al .

(1982) INejald§ & mB@Re ot Rdturfal RN Bitiferontlnddlé B Interitton SHicneS bANRGRbe Bbmale. (1984)
J.B.C. 259:6790, |FN-yl Act i mne%%r;o?é\%r%g interferon) is a single-chain

. b
pol ypepturdye FsferighGo-d¥arpik. Sopnpdinder &g g% econbi nantly in E. coli and
i s ungl ycosihatgs-IFRianalsy dbphadses@bnsalsus M98 EpnsonsusBFNdo. (aléoltefdired to as

259: 6790-6797. . The |LFN-y to he used in the nethods of the. pr nt invention
oy Do TR0 RG] e b B SmPHAE PRRAGLRaiiret fEeRAI0N | s

t her epfcos.olFNacronzaxlacli: ﬁN@nM@_Mistﬁd% @18.tPat Nbsy 4,6955623 arci4l8a7.43; alduman | FN-y
activity. Hunma . t] n t- ative

pr oper tcl\érésglgﬁ%mc? ﬁfeé'?réacst)é%t?nl)&gw)dg ¥e§?15e{l§%§ﬂllr? P ﬁelsﬁs%lrsgﬁ g'%e gfs]’a\l/\"é #’/Qgg&@é nunber of

ot her iinterfisnemaiphed (a.g-olnfergau®,i Anigen, dbousard Qaks, CRDVWNA sequdness ancodingFNhough | FN-y
is based, g SRS inRle QAR i ARG nts b UhePsAdME bfBusOhsd he 17 30
March 2 66%‘:}.&8‘%%8%&3%&Pﬁ16852/ 113'08?:% pro?reltisn ar?d pr ot eo ytsi cs processi ng
canl® estCIFN isofpagicdardatergft-var i ant s thereof. The unprocessed sequence

provi ded by TX @i ‘GEN-8* also eRsbHpRsses@rNativet 8f IPN-o UfaBarddEri0Rizaqk BSaré 22) . Al t hough
the reconbinant _IFN-y produced jn E. colt V\gs origi n@l |y |.igved to be
146 ani emisly qedified Bivtenteraiprapertishiupies seymhalis. Agsidha egeu&s'gaﬁent l'y found

t hat nahdlndes ghsos et Ny, r{maﬁbxﬁaﬁﬁlﬂlwﬁlﬁ ﬁcﬁ,rethpleﬁ g6l (AEGylard IMNGEQad a 143 ].ts as
protein r 144 as if t term.nal  .methioni.ne is pre require or
Eor esdhefe; PG a8 mBoeP Sking ot rtoesie Beal oy AP Re oo
addist i ek ky7; besiclosanesoa974. REGElated INN-aermsomfatses conjegated ef PH&Rand émyaffer ri ng to
the G t - nce resul ti ine.a.protein of 139.am-no acids, or =
140 amﬁKeoa%g‘él 5Ssm§e|%ﬁ#$ & °|}e%lfi‘isi ‘Q#Udtr"r%tnﬁllt 'c')ort\ flrﬁlléé%it%tpglr}é:%né%fﬂ,eg%"g;&ef required for
- bact er ialgha-8x{Rofegs] Hoffmall he Rbéhe.autteyn Bl ristrferanriphe2t (Intram Seheting-Blowghencoded by

t he nR L I 4 S Y eSi I + . icular case
of £ OB REh AR aprb et YR ofblis i Tokcliioy BBEED, °00 S e or
. eukar yand eonseasus intesfeion s dsfred dyrdetermination ofd qensenmiyseengedfpAistlly oFingse i n t he
S Ubj (e C i R HOfas (ARYgeR Adkg2E, ThBlsbAdak Dk Pept | des, nodi fi cations and
variants thereof, or a conbination of one or nore peptides may be used.

| FN-y datsrfexgaagmma nt erest i nclude fragnents, and can be variously

‘Lruncat ed iy fieie 0P endeRbith il PRI ol Rl )y boecklifs oM pubfiequence. 15

Such fragnments continue to exhibit the characteristic properties of human
gamma idaekasésergfienbaok, lioyrmg! publicatinn. gts. Adilergrious mapmalizs JEN-1 2gyreptifieber i ng from
the T eielRer, ok 1€ tRREPEERAEILIAAL HORRAIY e hudh Brotdh FHBThscd Bfiuiineous

sequences can be substituted for the amno acid sequence follow ng am no
aci2$- 1BN5 cedingtyenuence mawbedbungd i Geppanly, acgsion nprafers¥daids ¥00543: and pat ent No.

" o AL ol 1 o ol AR b, N 0010
24- 157 JOORAY: NEY1265hend V0036 Seet for exaipele. Giraveet ah (982 bNarare RISWA (Gebanke art and
havi ng 3 BY¥4Y: 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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activity, may be used in the present nethods. The sequence of the | FN-y
pol ypeptide may be altered in various ways known in the aP Magch w@erate
targeted changes in sequence. A variant polypeptide wll usual ly be
substantially simlar to the sequences provided herein, i will differ
by at | WAH0 %’ﬁ’é‘ amino acid, and may differ by at | eaXfTA8 zf%’%ut not nore
t han about ten am no acids. The sequence chan may be substitutions,

i nser t i BAgin “Ef’rprﬂ@hé'PP’E?ﬁ‘%?s‘“%”@éf?ﬁﬁkﬂ’gprﬁ‘iﬁfsé’gl"ﬁﬁgtsE‘FPSP @%?“éﬁ%? %dal |y introduce

al ani neseq@hcePrdvRIEd l?j@rhjdéiaﬁ ,supB Yorldts of 166 Bfiné Ridd @af r ATihBGEh MR Yecaiibiat aci ds.
Speci fi ¢c_am no aci ubstituti gns of interest include conservative and

non- consSripRdnsrd indh seffyeas origipally beliguadiio e 1403 iR s deaapsaing l ppipheiq ypical l'y

| ncl udedy #hiad dubddlpdeRtyFounBithabhallvd Hifarl IPNL/GVIRGIARG WaRRUe 1 DlyRidRR 2 134 ani ne) ;
(valine, isoleucine, leucine); (aspartic acid, tgl utam c 30 acid);

(aspar a‘%jm"feem »§f 196 amil We}mw%léfref n‘f’émetslﬂ?e%"sh?%{é‘)“" LRxpragsion inbactefiang) - or
(lF)PenY![Bﬁrﬁlﬁlpmﬁicath JtRShatey pmtena{twh ddliiaaiyteledfed bttheal ﬁﬁﬁmdshgdrre@‘ﬂy%&r {my nO]'E
a er O acid uence er.l vatl zatl on O
o v Deriig e Br B e Eae), BTG M hrp S UG i s R el 72 o0
sequencigthe ntial imethiominkic present, 4.2 ifoeqeire fgflbyotenishekprbssion Bieeprnglrnges i n am no
acid se eﬁ'%r% l% hat J”%n%o&eﬁg)(@é 8kﬁh“m§sliﬁ %PEMP‘S? %19}(5’(?@&, nﬁ‘g{gon and the

like. AlSO |onso g., those
madtd bypamdarfoyaengtchlee:greye@synoaprpmsemy elnmﬁwmwzeblpl@b'wept ¢ufyadaring its

synt hes‘;x reggq&g{eglg%%&gwq{a bdvehiled ner processing steps; e.g., by exposing
t he pol ypeptide to enzynes f, hat affect 18 30 March 2006 WO 03/ 030923

PCT/ US02/ 30879r7usg!nyhmlgwcamptb¢¢s agy efitheastivadifirapaptdes.grogidisdlipnsaand yrgansy
degl t
egly C%éyé\t,og\ o DEonfbAENIERE on ﬁagmggpaﬁeﬁﬁ%a{s@d AE Hﬁ:ﬂ&e@%ﬁ}n@@gt iMRAYE

phosphor ted am no acl esi . tyrosine, phosphoseri ne,
or phofsqmer!th riskeai beevarioualy trunpaigd #tﬂletcﬁboxs tmpredten Talpligtte @ﬁfuﬁﬁ@m}%ﬁ ypept i des

: t hajs haygy, B nchﬁde%xHﬂtﬂﬂclﬁfa@ﬂe% yropeﬁiegm%ﬁﬁéanﬁrﬁmeﬂﬁ%ﬁ I3@ as to
rovet E|r resi stance to rOteO th ﬁ%rta at1 on, tOOtlmze

sol ubi | 4s@ping peigseld £q abaut lﬁ?(nweberreaf&er ftqﬁeq'ﬂe fis ugprPessed @beeptlae)taﬁer apeutic

-agent . {rQtnteraidoBSsequeft@s cal 8£BRIRE:d Rr tHeAMinD 804 éeé@enmno%gemb azi@d to
enhance stability (see Friedler et a

275: 23783 witbomgloys of agiuie g Reagrapele, &%Seaat?fém%!? SrG?QQ’??L?dé'aﬁ“@éF"&ﬁ@g‘e'&Sher t han

nat ur al MuRaRIsEdsarioully Bi2nARg B6h Bifiino Ridtesidubd AMs0:R4a61,0d%15% 20088, nat ural |y
occurring synthetic amno acrds. The protein 10 ma be pe lated to

* enh#thce24siaisnd 24157- ¢%0me§er%§*%?1%*%*‘@¢%@@ #y haviosiN4o synt hesi s,

usi ng %W@%dﬂ@%&edﬂﬁﬁéﬁé&ént%ﬁtho&ﬁnom in the art, by reconbi nant nethods, or
may be isolated fromcells induced or naturally producing the protein. The

particul ar Jéewaee oftha IiNepabRprtids miyibe pliesydds vriowsyvays mown i & i ned by

conveni &G Re taRERI\ CF@sSm sddHdncd. YA &aﬁﬁh.l leﬁié tide Afli dsify bé iﬁﬁstanhilly(ﬂﬂﬁlah@d vari ous
groups hay be "1 ntr.oduc 15 into lID ypeptide d‘grl n Heas or during

expr es Shoiquepges eravidad IthW“f'&p will qifier Hbat fee ptzmino aig A BedTG BV #0555 Sur f ace.
Thugs ¢ Ytﬁb BitMeiSmdESMarBoud ﬁﬁdmin@ adidk @h&s@du&ﬂ:’é bR ges mhy G subktifa@ishs fimertibisnki ng to a
_ met al Bl g§rplex car bgx htgsrou l rmn es.ar esters, am no
© groups ‘F pletiopt Feanging pHHQT thatsysemafice W"f{ ﬂ.& eé'ﬁ?si HETHES al so be
| sol at agded detinnine kd:}&ﬁlmoracﬂs Specifieraadnoatid !mbstm,mmmmf intenaat inclele bogsvative
' 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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20 of reconbinant synthesis. A lysate maybe prepared of the expre55| on host

and the lysate purified using HPLC, exclusion chromat ogréB 06

el ectrophoresis, affinity chromatography, or other puri f i cation techni gue.

For the nost 0part t he conpositions which are used w || rTBI‘I se at | east

20% by W&BHEP%F the desired product, nore usual I y atPCT’e’g%zf Yhout 75% by
wei ght , preferablx at |least about 95% by weig q for t her apeutic

pur poseeywﬁvéq&'a% 4§ mamymakign %{mﬁyfaﬂwre%bﬁesymggwmf flspembrrediarenn ¢ o

cont am sgithées ﬂn@d}@wqﬂos*pﬁbrﬂhai diitolr0id régiduds e @hadphiofFosiné, phddphoperiaguct and its

purificq{qi on Usual |y, the percentages will be based upon total protein.

Ri bavi rFsPhgshssanine. i "1 3 Dribof uranosyl -1 H- 1, 2, 4-tri azol e- 3- car boxani de,

avai | abI e f rlmnndbd]}dthel%hlzje“cmamumiamq:lob/pephdusth;at aodee hélifed vGglordinary | s descri bed

int dex Its manufacture

and orrru %ﬁm nnilueSS escrl Qvg rﬁgégéﬁaﬁae@%ﬁ%%fﬁ’%&éﬁ e invention

al so coylubilipl reapesties erso rhderithen mmlsm@hle exfa thardpantic pgent. (Fse%amléﬂsghe U.S. Pat. No.

6,277, S@erane Jf'th\éﬁéptx cmzewénﬁme Bl (%Je%ed?&lﬁm R0d@SCEbLed herein can

be targete , u3|n known targetin nmeans. Those skilled

in the Qe %7.5@3mfa?ﬁ%89bff\naloaﬁw 3/ pedl dakjnclyde esﬁqmm ap pgeally gcrmidgen 35

denmonsty ghid adi®, é@rmﬁaln&eme%ﬂaaﬁﬂlmmr@@ymﬁe amdidRidk. i PR protedty g€t i NQ
ounds i ncl ude; @g not limted to, asiaioglycopeptides; basic
polr@% Sﬂ

m‘ﬂﬁ’%@?ﬂ@"ﬂ&’rﬁ“ I th gal actose or lactose residues:
gal act osyl atmae paypaptitkstiayde pﬁﬂ:@@lby@Dﬂfo&?ﬁhdﬁrs,p@lhycdwdnﬁ(ﬁiah&)hodmj ugat es;

B e e
pol y- L-prydicingthe grafeimc I hﬁﬁﬁwnﬂ&@eqneﬂcyarﬂtﬂeyxsmmofqmpmlgmtm&bc determined by
o0 CoohyefeR ) loromlol ST BRUIAFRE B AP LBl Boup B, dediihiRu) 2 o

al bum n Iver ing C i's conj ugat ed
di r &t | igtotties ppheﬂpadﬂdumgrsmthemsOlat;}enﬁexmbﬁﬂlomt\’-fh@h allowfodlinfisgtopthen | i ver targeting
conpoung léc%lega‘Q+ yg)@fh(%d'fﬁtﬂgﬂ' &ﬁ’n@stcj,a}{ bd lﬁe(ftgﬁaﬁ%&éﬂefs%tstxd@n%lmki‘ﬁgQ a Viaa
i nker . ?n5| er enbod nment s, [Tver targetin nmpound i s
‘associ amed iggconplex, cagoryl\gmups fwémmgémldés @ esterg aminp gropjpdor cf‘?fmalg #idespher e,
f orm ngpaylagRat ocyte targeted delivery vehicle, and the antiviral agent is
deI i vered usi ng the hepatocyte target ed delivery vehicle, The t

"targeting tTBGP‘?@ePt!dMaYaE?Ig" bRuyified 't‘%‘}cﬂé%“é"clw‘“‘r‘@fl‘@l‘“q‘ﬂ'rteﬁ?gsetl ng of an
ant po/i r&flreommnaaﬂ@mestsomysmema} &q:yépﬁed mféxﬂr&abn@hahmsiysmﬁuﬁed%% at | east
about 30% _at e}st apout 35& a}t ut 409% at Ieat about 45% at
| east a5&HPEGgycluonchrgmatostipy; gels !?3}50 eslse’gg‘fty%ﬂlﬁatm%"@% bef east  about

65% atpulifasitn tadhfidiie. TOOthe radst pattpthd compaitionsAtitich akiusddevdlh t:onﬁ)hﬁnﬂt le®0% at | east

b 90%
Sbout Sl ory Bl AR e R i B o T W R A
beconesabag 9586 batveightyund for theragutic pugpodes) kpmallyuad lelsy dboat ﬂﬁé%dvamghtem 15 Drug

o 3 STt W G SARMD SR LY UBRATY hORbalcPan ARRRRGAGL PTOVI € 1 @

phaS| C Serum concen ent can be used in
t he pr edsalty, thepereentagss willl ba basetiipoi tml prefeiszonbi nat i on of any

Ribavirin
Ribavirin, 1-B-D-ribofuranosyl-1H-1,2,4-triazole-3-carboxamide, available from ICN
Pharmaceuticals, Inc., Costa Mesa, Calif,, is described in the Merck Index, compound No. §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
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known delivery system can be used. The drug delivery system can be any
devi ce, including an inplantable device, which device 20 3@ Mprefe2§%s ed on,
for exanpl e, mechanical infusion punps, electronechanical infusion punps,
depots,__m cros heres. Essentially, and drug dellvery systemt hat provides
for contOdPP¥d e ease as described above (at | east Si(’ﬂﬁoaz?f’? rel ease) is

suitable fqr use.in he I n t. inventio nbodi ments, the drug
del i ver‘{j uoi; daciorylated 2 bH'é'ﬁcPPﬁ"Llaﬁs“Eﬁ"ﬁ@Pgaﬁﬁtﬁgﬂﬁt‘ﬁglﬁ‘?‘gﬁﬁIh S'B‘?’ﬁﬂa%?l very system
IS a CRBG-pdlDUSInG ednjugsesy lacteseiPEG-po-1 Qlysineabnjiigafes atiddftiainSiid taetBiylaged punp,

etc.). Iln Stl |1 other enbodi ments, 25 the drug delivery systemis a

conbi nat li’ “of a i nj ection device (e.g., a syringe and needle) and a

conti nuous debdimeempodingeantsentiverftangeting campbandrig domjugited dustly tedrepntoyglt eni’ i s used
intefc e r enconpasses

| 0t & chang %tbltl%éf %ﬁ%g%h]?ntsd%\?&ep arg @Rl Bﬂéduﬁ%e%Ldgm %(dlé&wm ar@iagal

comnbi naﬁgpllfm Bnivias ligker. hT@tS@li@herPrnﬁ'Oémem@m ligerydrgsting compejn ﬁésqulﬂt%l W‘ﬁla\m de variety
of whi C&hvﬁ %h%@%’[‘ 'lBosBB@oﬁrnhcrosﬁﬁkré %nﬁﬂﬁ?héiﬂ?@&ﬂ:‘tﬁ@é@d%elw@@%ﬂﬁé' very system

is a depot system systens conprise a matrix in which t he I FN-a or
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s- caprol act one- colic aci 0 r ox utyric acid),
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non- p0| yne non-wat er - so rer  nateri
Acet at econtiwpustdelivery aysfemATH) temy “cmlgqqédelwery system” is used interchangeably herem

with “controlled delivery system™ and encompasses continuous (e.g., controlled) delivery devices

Sucr ose

(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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conpound such as a conpound described in U S. Patent Nos 968, 542;: and
5,747,058. For exanple, the SABERTM system ( Sout hern Bi o§9M%Fﬂis20q6nc ) is
used. Rel ease nodifying agents and/or additives can be included in the
depot matrix. The term"rel ease nodifying agent”, as _used herein, refers to
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chlori de, p@km&; W&lfyfnkﬂﬁ%ﬁﬂsgﬁﬂorlefit}f(/és\éhlnb(ellndld&djiﬁﬁﬁld@ﬂot matgl Or osul phonat ed
pol yol efins ylene oxide. A further class of additives which can

be used in Erh%telﬁ’r "éFth UBHpRASPRL - Bricdderina ot matfi! Wi Yithet i ¢ oi l's and
fatm. Ghdofp m@l@a invRhofyf@anad Yhatil, odifies ke @RigRIaRd chERRERLR bf therharit. Api cal |y

i ncl ude jdes of the fajt ids, chiefly olei | mtic, stearic,
and | ﬁf}?ﬂgwfvlef g i e £ SIS Pertradenl Poreass Wp 96 it B Bgont o and .
r el eas enadXNOficdrbupdPreRge Mbdifyinghatiicmdes afetaf- éohmnmg@mrty modi f yi ng agents

I ncl ude pl asticizer

pol yet hyl en@ keg?ryo @‘%F H'S/If'l%eﬁélcgél E\eﬁlb'etpgltj’rm Sa“d O?Emn SPT heé’Plémgrécaélont rolling
agent s bengt uxwenthmel@mmﬁlaﬁf theasslstindedo g delbort, mcmddyldcmmtd&;: pot assi um

| hydz’sox' &ﬁ% sitf oPﬂS‘o&&k%Q&?iQnoﬁ%ng%ésnog{B‘e %ip@{{ﬁbgt ﬁlbn-ﬁ&%%u,aﬁpllgﬁﬂi ¢ bases

‘am ne trire hol e am OoCal ne,
t et r ac ahiteble b@tlegra}lable rolywery awd @lgmqrajsch(de poly(lastided prhytlactidg-dosgiyeolidghmoni um

chlori gei (b ), Ig&moﬁcta&es gay&rﬁdeg pofyhudh drfaesafdl,qmmo 288 pdlyoRthdetters 9! YCOI i C
aci d, gorb rd’so subst anceés whi ch upon rel ease
- create poiycyanoacrylates poly(phosphazmes), poly(phosphoesters) polyesteram:des polydioxanones,

j"

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(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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pores in the coating (e.g. crystals of sodiumchloride, glucose, mannitol,
sucrose, etc). 15 In some enbodiments, the drug delivery 39das 6a

pol yet hyl ene gl ycol -pol y(lactic co- gI ycolic) aci d (PEG PLGA) based aqueous
injectible thernobsensitive gel, as described in, Pat ent Nos.
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to be tixge a@@gtybd;@h&a/ 28bibRGEH, ¢.), aﬂdrbol&nsﬁlableEdbﬁdicéﬁ&ﬂﬁcﬁ,updnhﬂea@@drd:awer y device
dnt' . Ltd, Mechani cal or

s a Medip r) device
el ect rd%’f-?éﬁ’é ‘i?%ﬂ“gﬁerﬁ ﬁ%’é‘gﬁ%ﬁﬂ@'&"h zifes ﬁll"%"ée’ Fannitth 581" Yor use with the

pr egent 35Id %Mﬁ@ﬁxbdﬂﬂnen@@ﬁdmﬁgeﬁh\&fy sgstkirhis 6 polyetigknd glﬁdobgd@(thdiﬁﬁ@ descri bed in,
for exa 603; Q’SBGO’ 019; ‘
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4725, SRR @ﬁ‘é‘?ihr&m?%aqaé@HSéPJS‘i%ﬂ'efﬁ%“"ﬁ?“&‘%“"’rﬁef TR P58 Shar oh 2006

WO 03/ G&&B%smm OJEQB,IIECBQ;EM)G 00d;503) Feledxaple, pheclepot e comqmisapiviterhed usi ng any

f { t
gontar \(;lasF)fgﬁ %éq%%%a over r%AB%ml-ﬁlxgk F;ﬁlbl'l %ﬁggl)o%%d tht %\Hageeup%(ggﬁlgﬁ; ent deI i very
syst emarsugtf fahydtoe@tc Appolymiealblook madﬁpdf ahiodsistadablechelypstes and piyaingr apbushelabl e devi ce
canye Jjrg @{ﬂi ¥ ﬁlHékt I@abing dmla@magé fRblecifal »ee.mmmtamﬁ!s and 5

dewces ear [antation site is a site within the

body o0f2080 asndlé?%candétat mme@w Teverse thgrmalaeliawrpyopa@% Sechimaterigls foppzedd and

posi ti QREM withilRle B0dy2frdnPRhist th&dugds BrdiciSed alitontllied @@L necessarily limted to
a subdernmal, subcut'aneous, intranuscul ar ot her su%t able site within a

subj ect’ s b&spme embodicents hasinus deliysryspten i Bﬁoq%"i"l“@s“c'ﬁrbé‘-‘e WHEr-&t& ¥ pref err ed
becaus gle@tibGHIY SNPLRAERs!: B 0?1@!3@132‘4&13599@2211367 aﬁﬁmv gbs.of the drug delivery ;
devi ce. 10 As noted dabove ‘E"‘ nattl on of @F rrﬁ)\% stems can be used.
As ®ne non- [ ¢ PRYP '“ERtérf]Eﬂ VB ORI LS A B R EE MR R AE 'g’ﬁ initial drug
r el eas eje@Fibdaun tb hﬁﬂaalfeact eristic is conbined with a sucrose acetate :
| sobutyrate Iri3 as er em}ést}' mentsV\ehe drugn &)ch\geﬁ'yus%stgn? {s%%ﬁrgp,%% &h l%lﬁfa!?ébl%pbe combi ned
particularly an adjustable implantable pump. Of particular interest is the use of an adjustable pump,
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-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

22




together to achieve the desired profiles taught by this invention,

another non-limting exanple, a |oading dose such as a b%ﬁ)%’r?}b@qoév\ed by a
zero-order throughput as realized or achieved with a 15 device system The

delivery nol ecule may be an alpha interferon or a PEG derivatized al pha
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embodi HEREYS o a"qgh]efe‘%évegstysﬁeeat ed with a conbination of IFN-a and
ribavirin. Dapdmdmg pii the drug delivery system, IFN-a can be administered orally, subcutaneously,
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ribavirin may be admnistered orally in capsule or tablet
formlma&lsls’éﬂﬁfatlon with the administration of IFN-a. O course, other

types of adrmﬁlh efrﬁ&dlﬁéhts%em&smdérmnwmaﬁms@s they becone avai | abl e are 5
cont enpl at ed A ans er nal rav Qus,
supposi t or y I %gg‘f“éﬁef‘?@&o '“‘f‘%‘?‘@g ﬁé'&?&b‘%" ¥i %ﬁhargla%h“cﬂ °?38 m of
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10.1n Slpﬂry%ceeoﬁg DS Y8 odifhS, fgp'mﬁt?%nlhgﬂs BARTIARY PGS SE Boshfd Yofn@Nd | FN-y .

In sone
and Drug Delivery 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.

[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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t hese enbodi nents, IFN-a and WN y are adm nistered in the sarre formnul ati on,
and are adm nistered sinultaneously. In other enbodi ment 30 Marsh 200814 | FN-y
are adm nistered separately, e.g., in. separate formulations. In sone of

t hese enbodi nents, IFN-a and IFN-y are adm nistered separately, and are
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been developed. Many such assays are available commercially, including a quantitative reverse

transctiption PCR (RT-PCR) {Amplicor HCV Monitor™, Roche Molecular Systems, New Jersey);
30  and abranched 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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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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nore, cotiyialagent that effects a change of one unit or more 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, bitirubin,

platelet count, portal pressure, albumin level, and assessment of the Child-Pugh score. An effective
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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%, ar at least about

80%, or more, compared to an untreated individual, or to a placebo-treated individual.
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56 imi twsesspdaby rhﬂamemg th& leseépiﬂnse fﬁhrbernmlﬁwumm,awgestmﬂarémmplamealandansam nase is

from ab | i s nmeasured
usi ng se?lé;m %&g@?@&écﬁ%g#&i &bagﬁ L fohi %%F%giﬁn“ﬁ? tﬂég bngfagss 25 than
‘about IweRgqmygsaire andiof wgRisRICHUSIRE ﬁmdeﬂﬂ@leﬁloéﬁr Mepnbalis fimetipng ean hgmgqswﬂiar d assays.

Nor mal | &Wfhs thefevel SEIHBnAIDHEtAnAr € i n the range of from about 35 to about
55 g/L. Prol onﬂ’ﬁr:l on of prothronmbin time is neasured usi ng)gstandard

assays. Nor fe SGT-'ﬁrPER‘i%'PSr'i“"ﬂaH!ése?@w‘l ‘§’§E"' livergre e nermal rage 649 ¥E | onger  t han

CON3( Ol detefnihdadly ARMuingGRd 1bvels Of SuBtCirbtdifs, @d’ﬂgldﬁﬁdaﬂfnmﬁmwldgicﬁl&hd ag@amdici S one t hat
is effective to |che se liver 30 func {]\.ﬂﬂy at Iea eefalgout 10% at | east
°'éPB ump

about 269s- diose gkjlisd ineert kngpjdhe normal ranges Wte"gt Efout 50% at
| east aleadihithg ¥amples. |'Hnaﬁdirmalb§ngé ofkﬂﬁfme fdnsdnfh@sd is ﬁdﬁﬁ)aﬁouﬁﬁ%lboﬂf Senmitse. For
amount .. of agttsltw ral,.agent is an

exanpl e hera ut i cal | lve e
amount T8 ﬁg (%'é%f‘g %?aé'm"ﬁeef from,gbout S48 pby 40 mar kel of |iver
functi dnerhf/seaim Imlﬁsttm ahmsturedﬁb%g satdatdasssys. Nomat bilk0Bip lesls dreasdilyddsout 30% at

;8% at Ou %Pﬂ%ﬂ[‘ g ?? glbuﬁﬁ%%&ae]s@%@eaﬁtmdl g‘ﬁ? &tadl%}c? &Ewgoll\ﬁirmﬁtle\)e t about

RS he serum
mar ker sefumlaibumin afeimte raoge of romiabayt 35 taahouirSiglL. Peolngeationof prdtfgeraietimé cal | y

ef 1 20t i1 e AT Mng Hundh Fbkskys] RoAbBROHBNBHDL & hRSbAN R othas Rgspase a reduced

I evel seru |ver nction by at |east about  10% at | east
about 2bkconirol| east about 30% at | east 28 30 March 2006 WO 03/ 030923

PCT/ US02/ 30%3’Lﬁerapeutically 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, 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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about 40% at |east about 50% at | east about 60% at Ieagbéga‘lg%hé 70% at

| east about 80% or nore, or to increase the |level of th qpérker of
liver function to within a normal range. METHOD OF REDUCI NG RI SK OF HEPATI C
CANCER The present invention provides nethods of reducin the risk that an
i ndi vi dW&OS&?Q? devel op 5 hepatic cancer. The net hod§T mg

adm ni stering an anti viral ent, as descri be above, Wneruel n VI ral load is
r educedaopt 49%9’“ teat] pRAmLARE 2 lea%abfmﬁ@r’ceftﬂﬁaftﬁ@ur 1084 atlepstabqup,80%, QEPUPBal Wi | |
devel Optohﬂzﬁbaielﬂfe lexﬁﬁﬂ'ﬂﬁﬁ;erhnﬁmﬁﬁd?ﬁ%r fumolefofmmlav;ergamugelt of anL ivir % O/agent
i'S one ces ri 0 atic cancer by at |east about o at

| east aﬁ‘} D&Flﬂcgﬁilfm;%? IC%&C ERt | east about 30% at |east about
35% at IeaS]themtammmzbﬁﬁ@ pevidesosetitodsad caducing3Ré rish thatl ae frelividadd ot deB€I89 at | east

g?oﬁ%r 2&3(;{% cer mgtﬁ)od?@%lk%e aﬁ '{?Stf‘?&é al'l gl'ﬁﬁ! ral% e?nt' Ls a%%l/%e ag vel Ee‘in about 70%

He T canc e det erm ned
in, e.gyvial badjdged@pd)m[ﬂmndmmluleand wﬂfirwin t!laa‘iksthitt tl‘eatdefdiuelc\elbﬁemlmepwct he met hods

of the 2aeBJECTS

sul TABL@%%EW&%?\T&‘%E&Q% @ﬁ&ﬁg Ivgmgﬁhgéne%ﬁﬁ"gs tuﬁﬁlggﬂw g i agnosed as

i nf ect eehnesr byt keash aloak 50446, 2 lepst plopyt 20 aatdqast gbaut 3576, atiepstaboyt 30544 atleasy t abl e f or
treat ﬁemm\%mﬁe&eaﬁwmda 1<t aﬁoh@;swmeaarabduwsﬂlaa abduPshod btebad s who are
infected wWith HCV are identified as havi nq}gﬁ%_tﬁ F their bl ood, and/or
havithg BRE60acyleash ropifisdyaticast pious 70%as e R o PRLF EF4 4 ude nai ve

i ndi vi digdlesd &aemgdetemﬂan i, le@u ach@ gfoRps, Pheddihdivigilals tredtédenictdingftothe Helddsand
individé_ s who Hgve ai ﬂﬁlﬁ%pp g reatment for HCV ("treatnent failure"”
pati ent )?]‘e“’l“'tB g fredpceflf of ffRait @7%he| ude non-responders (e.g.,

i ndi vi dual s smmminmm’rmw&wmmtmmﬁo was not significantly or sufficiently

reduced by Fud? v:gu\&/iis w'ﬂ? have Fa%cr:rle ?c%lly{%ngé%% gneft?c&g\%tﬂa ?Egygtﬁ% Zig%e afficn arl)} nd' viduals

who were previous ase

subgequEQyVaye sultabterfgasgui}nt withthp methods of the inssanbiowkintion frlividualp whesrest |

i ndi vid Jeast about 5 x
105, orM%%tgq ‘2@‘?‘?@8@ f%a(sés%w%glrr@ %%‘g@“"‘a?&” &i%avm tl| liter of serum
25  EXAMBLRAY inttheir sersmi Suahingividualmielude narfelnﬁuﬂuafsdnnn@ﬂdta@ nﬁt@repﬂoas}x de those of

~ordi narﬂleaékkdr hCV?aJd%w?JuBls %&ﬂav@fmfealgmr%ﬁmsmﬁmw@a@aﬂ tAlegeri ption of how
to make and use resent Invention, and are_no ntended\}o limt the

scope ofatigyeyt Tregtment W@’ﬁf’%‘?%s ‘P@ﬁ’éf‘@"fﬁg’c”ldﬁ’él(‘?g1‘%‘@%‘3%‘”}}%‘@%{% tfey i nt ended
- 10 20 epRAREI gnifidatly bHereRRE rddiRA bya ;bah@w:radhﬁanato} HOV); idd@elpadry(e@XPer i ment s
_performa% Eff rts have een iﬁbﬁe\z f@fured acc ra bWl th respect to
nunber sindfad (‘%09"’3‘3&’%{9 gtreafe 1o HGY tirendegrepsed apfanbseguently i nent al
errors échseiVin phricus eitivdislents bintarest, didividaals ﬁ@émW&ﬁ&fhﬂ&km&t&mspt her wi se,

parts ar ar t kecul ar wei h Average nol ecul ar
wei ght , 2 ﬁ%@?&fﬁ&é %“‘iq%a‘?:"&gﬂeé?““&%"ﬁ{ef rad perm‘,@“%r%ssure is at or near

'at nospheric. Exanple 1: 35 An individual presenting with an HCV infection

{Tgat ed with | FN-a. A typi cal %ﬁ%t presents with about 105 to 10
gen copi es of HCV per m'IIilltE um IFN-a is admnistered in a 29 30
March 2006 \iE: B/0B9HORBpIRAETY puSoEh ®@8®§r0v1de those of ordinary skill in the art with a

complete disclosure and description of how to make and use the present invention, and are not

intended to limit the scope of what the inventors regard as their invention nor are they intended to
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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drug delivery systemthat includes IFN-a in at a concentration of th

anounts of 63-189 jig for release over one week or 126- 3?91\%01?%90@@ ease
over two week tine periods. In one series of treatnent reginmens, IFN-a is
adm ni stered using a subcutaneous punp to achieve zero order input |evels
at 40 gV84y%3%usion of the drug subcutaneously. 5 TREVUIREEHIration of
IFN-a in the serum as well _as the viral ;titer, are measured at various
time pdingdelives system thatippindes IEN Rt @ conpentrefinn ofthe ampupfs ok &3-18% e Wbur s, 4 days, 7
days, Lélpﬂ@&?r?ﬁhﬁeﬂ’&ﬁlﬂig pglgifelesé&wtw&w&kﬁuéﬁsm& Si ”} | ar rrﬁasur enment s
are continu or.a period of si eve after therapy is

G Sconti hued onesaismpteamanrepigit Y R REEFLTEE APy ARG 1 1 o 200mg
to 500 ad@je\ierzelﬁ otﬂeﬂmmiEleﬂisaf4(ntydajomﬂmoﬁ)of2hetcﬁngsﬁbcﬁtam§busby subcut aneous

i njection. ica =adi pgs are of 0.1% w w
pr O\EI.SIC des for gmnﬁentr 'tc’n “|“bﬂ§%?e‘r}“6‘ oszla(% 1‘&\9@6’ /ﬁe gﬁ'%gre& 0&9 (0.1 g1l
Q0g) oftinz pRBGEE. ,dkjmw,ﬁmuﬁoﬂ hoyys, A Houbs, BDRAuGS 4 dafin days,elﬁéme'ﬂlecbalde in 12-48
hours i f the dose
15 rel eazessé%% agu ieggog[gé;rg{f é?rexg?“ one%géerfrﬁafiﬁ)ea p@%didggkg? nt?%év%ggﬁggs (e.g. -
5-10 pgﬂﬁaawapwsdlﬁqﬂfﬁmwﬂher dosi ng reginmen, the drug loading is adjusted and
the "buhghsieontrolled" to provide adj usted rel ease profi | es: Drug | oadi ngs
of 0. 5‘7‘(‘0‘0—5_/ 100 0.005) of a 200nmg dose woul d de for 1 ng doses
‘andl® her ef ofNR& @@teﬁﬁ Breiringg offrom2008ig oy e 1 ayglyinn o PHabg9rddr i at e

cont r olo. 51 ngﬁ&ﬁwne(,&-,@&%n and daily mai ntenance rel ease profiles of as nuch
as 20 pg/ da he present

i nvention h ggag&g? %%ﬁzfah”ﬁ 4&?’% F°§‘?'|'E§'e°%$6x/°t"ﬁg p’é"ﬁ@ﬁﬁvf\?r ac‘%gr%gdl nent s

t her eofleadink dsdaaﬂlodsme mrspker%mgdo@ofamoemg &dsé §s bEOdpiand 5-b@s af thatt hat vari ous

changes may be made and val en e substi ted thout departing
from t Heleasid fosedp 13-$% hours i 15& é&’drg (%ﬁeor}?eﬁffgﬁﬁe? ¥R &‘FF’F |dP? on, many
nodjsf i Crasdsanﬁamﬁefﬁﬁ&eovmh@@a@éofaopaaayh eyl as- wlpg/u@t)l on material,
conposi tion of nmatter, proce%Pg'P [ 0OCeSS s or ste to the dgbj ective,

ep 113
spirit and Irapther gpsingiesimgncle ’E‘idbﬁte gayd the E'{I‘E‘ﬁ nraleds fo5vidSns ar e
i nt endegdjuited :bleasu\p;bﬂwnh@aaamﬁgzmom(a mmoog 20.005) &@memﬁ@@s@wm@ow&o 30 March

2006 C ains: ron-a arati gn

har B et TS e POR Bk P -RRRhPIt BT ShEo el | O,

wher ei {5-2498) 4ab aifyaRtehincalkle30 piofiss dfladmuchas Higldapis@redded inetragrderadni ni st er ed

in ﬁg 3nﬁunt effective to achieve serumconcentration of IFN-a of about 80%
B8R t he maxi numtol erated dose (MID) within a period of tine of

about 24 to 48 hours, and the phar maceuti cal conposition is then suitable

for being a ster ed nou ve t hi

.concentrati g‘ﬁhﬁ*h ntmveqmﬁas £ “%%7" tgis'esferen ? e S'ﬁﬁf‘ﬁg%ﬁ?c’%gﬁ%@rl od of at

| east Theredf jtshouRl be'ﬁhrbrstasrebydhosc: $kdlemn1the antiist warioustchanggshneay tremedetand al

COMD 05 sl B i Bl lng AHTDUeRl i LeBpdis Bl i Entn St 21 ned

viral r
25 additlon 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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3. The use of claim1l, wherein IFN-y is suitable for being adm nistered
prior to administration of the pharmaceutical conpositi oA0March206se of
claim1l1, wherein the pharnaceutical conposition is suitable for being
adm nistered in a depot. 5. The use of claim1, wherein the pharnmaceuti cal
conposi tClamsi s suitable for being adm nistered by continuous infusion. 6.
The use of claim1l, wherein the pharmaceutical conposition is suitable for
bei ng adm nistered by continuous infusion using a punp. 7. The use of
cl ai m 1,1.wherBiensd dfantpfraomm (ENtt) capreppontipo s 4 phennacentisalicompdsgioh dor tizatingg
adm ni st . ' e 0] I Qn. fal -cont i nuous
i nfusio nh%éagﬁﬁgwél% %@%&‘%@@@%@%@?‘fﬁ? Aelr%&ééogﬁl-og%(s}"%%op%r‘f%pr epar ati on of
a phar nedeitisioel ineoaposit tifatvé prchiewatrmgondsaipdion bf BN of aboss 8D¥foe orpoieon,
wher ei n (l ' It | ' ' r, bei ng
adm i Rk U ALEBERLL BHOEPHRPEIIIRC a0 Sk B MG, Wt ® 19 ne
of aboutph8@¥scanticaioraposisibn istkenrsaitabinuinn Yeolgedmingsteretbig @n i} effdctii e a peri od
of about, 24 t 8 - I 0 i NOSE I i i s then
ui ¢ bl 2SS Bttt ion FPENLE bt S0 R PR R SRR S Al 7 2 L
concent rdayd-on of IFN-a as a function of tine, during any 24-hour tine
_ period, no greater than the area under the curve of day 2 to day 3 as
shown in Figure 2, and that the highest serumconcentration of IFN-a to
“the | owest sdibamseoft clafiNl avheeaictbe phaanicsnticalomposivah ipswteblafoy being hour peri od,
i's |ess than e use of claim8, wherein (ii) the
hi ghest aseruﬁ?gﬁé%%%Fgﬁ%%%%%ﬂgﬁgépb the |l owest serumof |IFN-a
concentration,, neasured over any 24-hour period, is about 1. 10. The use
of consansus 1Rt de s Aol .. 9 s8R H:Aetnd Darthisrd i Gkl fiton
conposi tion or treating hepatitis virus | Afection, erein the
phar mac exdithe phirmeesmiiesd sqoipositips first suitable for being administered in an
amount effective to achieve serum concentration of ClIFN of about 80% or
nore of the maxi mumtol erated dose (MID) within a period of tine of about
24 hour ¢; andhe hes of plhain hevdwtein thepharorpgsrt doomoditontihenitablafardping f or bei ng
adm ni st %ﬁ}téréﬁiﬁ@dgﬂgﬂ“m effective to achieve serumconcentration of CFN
of about 0 Or of the MID for a period of at least 7 days. 11. The
use of consensus interferon-a (CIFN) in preparation of a pharnmaceuti cal
conposi td on t ' b biaSim et Lnfect.l Qr Lh (i) the
phar W&Cglﬂti Cgfhggsg%glgﬁ ?%‘F\ﬂ% HS%bllis ﬁﬁ%@@%@%@ﬁ%@gﬁ%%ﬁstered in an
anount eflihisdstaredebytcontinyhisdylsigsr um concentrati on of CH FN of about 80% or
nore of the maxi mumtol erated dose (MID) within a period of about 24 hours,
and (ii) the pharmaceutical conmposition is then suitable for being
admi ni stéer ed Thauserod olpim bfwhersin thephaomareiticehoompesitiamis sdne for being on of Cl FN of
about 5Q4% - . d iod of at least 7 days, and that the
hi ghest gggﬁmsﬁr%ﬁggﬁinﬁlgﬁ%@rﬁ%%&%%' the | owest serumof |FN-a
concentration, neasured over any 24-hour period, is less than 3.

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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12. The use of interferon-a (IFN-a) in preparation of a pharmaceuti_cal
conposition for treating hepatitis C virus infection, V\hépé\ﬂﬁd(‘??oq he
pharmaceutical conposition first is suitable for being adm nistered in an
amount effective to achieve Cmax of IFN-a within a period of about 24
hours, and (ii) the pharmaceutical conposition is then suitable for being

- admi ni ster ed TH @80 RMIRH R whedéih B ke sé}ﬁllﬂlch{c%ntiia%iBﬁlHiIFNfbpt@rtﬁerla&/ésﬂn of
|FN-a as a function of tine, during any_24-hour tine eriod, no greater

t han t heseaywef IENgeoneeriations v’éasalfedazﬁr apy %hfalaye@ddé akbtwn in Figure 2, and
that Csus is about 50% or |ess of Chrax. 13. The use of claim 12, V\,herei n

| FN-a i s, consensus |FN-a (ClI FN).
10. The use of consensus interferon-o (CIFN) in preparation of a pharmaceutical composition

for treating hepatitis C virus infection, wherein the pharmaceutical composition is first 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 time of about 24 hours, and the
pharmaceutical composition 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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