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0 Ibrosis 1st

pat hogenesi s epatic e hepatic stellate cell (HSC), also
known- as | i poQOydrdlss lafladecadep signifionnt pregredsthas bedn madedn digsedtidprindidntas (Li 30

and Friednpn 1999). These cells are the primry urce of extracellu] ar
motrix prUHAGRRIA e rrLyed trteratc Higebnesn "t frertieRs ot G beiieng
vitam n et b RinBRi whothds RledRfurf & Viral, Yoxic, immune or metabolic. Thete is an overall

20 _increase in extracellular matrix, which includes collagens, proteoglycans, and glycoproteins

such as fibronectin, laminin, and others. Cytokines play major roles in all stages in the
development of ﬁbfosis, including hepatocyte injury, inflammatory response, altered
fumction of sinusoidal cells (particularly hepatic stellate cells), ext:raceilular matrix
accumulation, and matrix degradation.

25 The current concept is that fibrosis is not a static process; extracellular matrix is
constantly being laid down and resorbed-and the progressive accumulation of fibrous tissue
is thought to represent a relative imbalance between pro-fibrotic processes and anti-fibrotic

- processes. The central cell involved in the pathogenesis of hepatic fibrosis is the hepatic
stellate cell (HSC), also known as lipocytes, fat-storing cells, Ito célls, or myoﬁb_rﬁblasts (Li

30  and Friedman 1999). These cells are _the primary source of extracellular matrix production

during liver injury. HSCs can convert from a resting vitamin A-rich perisinusoidal cell to
‘one that is proliferative, fibrogenic, and contractile. HSCs are thought to have counterparts
in other organs that demonstrate a ﬁBro gcﬁic' response to chrdnié_: injury, such as fibroblasts

found in the kidney and lungs. During fibrogenesis, HSC undergo a process of ‘activation
| 1 _
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est i4¥at oth gstipwted 00-10,00% c?eaths each year. HCV-associated end-stage liver disease is the
most frequent indication for liver transplantation among adults. |
The high prevalence of chronic HCV infection has important bublic health ‘
implications for the future burden of chronic liver disease in the United States. Data derived ; )
from the National Health and Nutrition Examination Survey (NHANES IIT) indicate that a. _
25  large increase in the rate of new HCV infections occurred from the late 1960s to the early
' 1980s, particularly among persons between 20 to 40 years of age. Tt 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. The proportional increase in
persons infected for 30 or 40 years would be even greater. Since the risk of HCV-related
‘30 . chronic liver disease is related fo the duration of infection, with the risk of cirthosis
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 1965~19-85. . - -
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SUNWRYW%WIMWIWW%W%M i nvention provides nethods of reducing
liver fibrosis; methods of increasing liver function in an individual
suffering fromliver fibrosi s; and nmet hods of 15 reducing the incidence of

conplications associated w tmﬁmimmmldﬁ ver. The net hods
generally involve admnistering a therapeutically effective amunt of

IFN-y. In ondheRisaat Invendon proxides Bthpdaeireducing Evasiibreme; gethpds ivé
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| n. anot ect, invention use e manuf acture
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suffering fromliver_ fjbrosis I n anaot her. aspect e invention features
use of g a}lyllﬂvqlﬁ"eaweé%&rt@erﬁe“&%%m@ﬁﬁg?mf"é‘? &3t ng the incidence

of a compl i Chf dfelhsfdor the frRtesiich fehufclfsd bMPN-y il \n8hanbfibhatd Gl suTfering
medicament for reducing liver fibrosis in an individual.
In another aspect, the invention features use of IFN-y in the manufacture of a
20  medicament for increasing liver function in an individual suffering from liver fibrosis.
In another aspect, the invention features use of IFN-y in the manufacture of a
medicament for reducing the incidence of a complication of cirrhosis of _the liver, in an

individual suffering from liver fibrosis.

25 FEATURES OF THE INVENTION
* In some embodiments, the invention features a method of reducing liver fibrosis in

an individual, generally involving administering IFN-y in an amount effective to reduce liver
fibrosis. Liver fibrosis may be due to any condition that is known to result in cirrhosis or
fibrosis, e.g., a condition selected from the group consisting of chronic alcohol exposure,

30  Thepatitis B virus infection, non-alcoholic steatohepatitis, hepatitis C virus infection, Wilson’s
disease, alpha-1-antitrypsin deficiency, hemochromatosis, primary biliary cirrhosis, primary
sclerosing cholangitis, and autoimmune hepatitis. In many embodiments, the degree of liver

fibrosis is determined by pre-treatment and post-treatment staging of a liver biopsy, wherein
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conprising admnistering IFN-y in an anount effective to 5 increase a liver
function. Liver function may be indicated by nmeasuring a paraneter selected
fromthe group consisting of serumtransam nase |evel, prothronbin tine,
serumbilirubin level, blood platelet count, serum al bumn |evel,

i nprovenent in portal wedge pressure, 3a 19 January 2006 reduction in
degree of ascites, reduction in a |evel of encephal opathy, and reduction in
a degree of internal varices. The invention also features a nethod of
reduci ng the incidence of a conplication of cirrhosis of the liver,
general ly involving adm nistering to an individual suffering fromliver 5
fibrosis 1FN-y in an anount effective to reduce the incidence of a
conplication of cirrhosis of the liver. Exanples of conplications of
‘cirrhosis of the liver are portal hypertension, progressive |iver

i nsufficiency, and hepatocel lular carcinoma. In carrying out the nethods _
descri bed above, in many enbodiments, IFNy is adm nistered subcutaneously
in an anount of from about 25 g to about 300 gg per dose, 10 and IFNy is
adm nistered in nultiple doses. In many enbodi nents, IF: Ny is adm ni stered
fora period of at |east three nonths, and rmay be adm ni stered over | onger
peri ods of tinme. DEFIN TI ONS : :
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As used herein, the term hepatic fibrosis," used |nterchange blil herein
wth "liver 15 fibrosis,” refers to the growth of scar til2dgm e iiver
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chol esterol, and synthesis of bil e acids; a liver netabolic function, _
i ncl udi ng, but not |inited to, carbohydrate nmet abolism am no acid and f:)

ammoni a nmetabolism hornone net abolﬂﬁ@r&gﬁg i pid netabolism
det oxi fication of exogenous drugs; "a henodynam c function, including

spl anchni ¢ andspeed Mrelheuhetbyma‘nmmc &bmkut ﬁﬁsddllhﬁrcha@eablirgleﬂﬂnnWmY‘h?&OG The
t erm " dosj ng. event use einre mnistration of .an antrvr ral
agentd t%t’é’sﬁatﬁe?r‘ﬁtortﬁ 19&;@@%&}3& WV%R/@WIOH%X/O %‘é‘ Cor more
rel eases | t he
toic ﬁ&n@@dcmdggg, butdfe i &@d’“cﬁroﬂ]i odtlof BERRE dﬁ&nﬂ@&t}ﬁﬁmﬁ@ dfugs

term! dosrng even erein |nc Is not I'imted t
i nst al | atdchniind, bat skefintited dorpeetaningplen, aniqdrﬂorneJ aspgmnazathlﬁpnnestsahiaaﬁr on of a

‘cont i nuous i ver devr Qr_ot.her c troI ed rel.ease
i nj ect | brﬂeﬂ%@i‘i ﬁ%&@@ﬂb&ﬂ@%ﬁ%@c S SRRy
i nstal | aghQRutoRertf BBénElHﬂ%%aﬂ@,'xﬁé’lﬁdlﬁg,% h@f‘ﬁlmted to, carbon tetrachlonde,

20 dimethyl nitrosamine, vinyl chloride, polychlorinated biphenyls, aflatoxins, and pesticides;

infection with Schistosoma mansoni; diabetes; autoimmune disorders, including, but not
limited to, primary sclerosing cholangitis, primary biﬁary cirrhosis, autoimmune hepatitis,
Tupoid hepatitis, and inflammatory bowel disease; hemochromatosis; alpha-1-antitrysin )
deficiency; chronic cholestatic hepatitis; non-alcoholic steatohepatitis; chronic biliary
25 - obstruction; Wilson’s disease; and other conditions known to cause cirthosis,
As used herein, the term “liver function™ refers to a normal function of the liver,
including, but not limited to, a synthetic function, including, but not limited to, synthesis of
proteins such as serum proteins (e.g.; albumin, clotting factors, alkaline phosphatase,
aminotransferases (e.g., alanine iransaminase, aspartate transaminase), 5°-nucleosidase, y-
30 glutaminyltranspeptidase, etc.), synthesis of bilirubin, synthesis of cholesterol, and synthesis
of bile acids; a liver metabolic fonction, including, but not limited to, carbohydrate
" metabolism, amino acid and ammonia metabolism, hormone metabolism, and lipid *
metabolism; detoxification of exogenous drugs; a hemodynamic function, including
- splanchnic and portal hemodynamics; and the like. '
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The term "depot"” refers to any of a nunber of inp|antable, biodegradable or
non- bi odegradabl e, controlled rel ease systems that are dgﬂ@ﬂ“&}'ﬂ 06
non-cont ai neri zed and that act as 10 a reservoir for a drug, and from
which drug is _released. Depots include polyneric non polymeric.
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20  causing regression of the disease.

The terms “individual, * “host,” "subject,” and "patient," used interchangeably
herein, refer to a mammal, including, but not limited to, murines, simians, humans,

- mammalian farm animals, mammalian sport animals, and mammalian pets.

25 ~ Before the present invention is further described, it is to be understood that this -
 invention is not limited to particular embodiments described, as such may, of course, vary.

Tt is also to be understood that the terminology used herein is for the purpose of describing
particular embodiments only, and is not intended to be limiting, since the scope of the
present invention will be limited only by the appended claims. |

| 30 Where a range of values is provided, it is understood that each intervening value, to
the tenth of the unit of the lower limit-unless the context clearly dictates oﬂler\ariée, between
the upper and lower limit of that range and: anyotﬁer.estated-or intervening -val'ue irvthat
‘stated range is encompassed within the invention. The upper-and lower limits of these

smaller ranges may independently be included in the smeller ranges is also encompassed
. , s




Unl ess defined otherw se, all technical and scientific ternms used herein
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'DETAILED DESCRIPTTION OF THE INVENTION
. The present invention provides methods of treating liver fibrosis, including reducing
clinical liver fibrosis, reducing the likelihood that liver fibrosis will occur, and reducing a
~ 25  parameter associated with liver fibrosis. The methods generally involve administering an
* effective amount of IFN-y to an individual in need thereof. Of particular interest in many
embodiments is treatment of humans,
_ Liver fibrosis is a precursor to the complications associated with liver cirthosis, such
as portal hypertension, progressive liver insufficiency, and hepatocellular carcinoma. A
30 - reduction in liver fibrosis thus reduces the incidence of such complications. Accordingly,
- the present invention further provides methods of reducing the likelihood that an individual
- owill dé_velop complications associated with-cirthosis of the liver.
The present methods generally involve administering a thcrapeutiéélly- effective

‘amount of IFN-y. - As used herein, a “therapeutically effective amount” of IFN-y is an




19 January 2006 amount of IFN-y that is effective in redycing |liver
fibrosis; and/or that is effective in reducing the |ike|lf§%%m%®ﬁ an
i ndividual will develop liver fibrosis; and/or that is effective in

reduci ng _a par giret.er,,assogi gted with. liver_fihrosi,s: .and/ .hat is

ef T oct | vEN R GAENH S CHPHE B LOs i E ORFAEr FRRSTEAET Phe | ver. 5
Whet her iéRRingRRd livdlihbod fdt i indivedd:6 Gl ¥eveldd Ive GBioR1s; hnd/arthitibefistivei s
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bi opsy conprises assessmnen or conponents:. necroinflammtion
assessed by " gViddiecr heatneentwith UFN-0f effbeivedy exduting diver Hbrgsiis dpdetiredeeddyl 0
activity, ang the | esions ofb .f%géo i s and parenchymal pr yas& | ar

renodel | ABY 952 BuBba of yreliestablished techniques Yo geagiring diver, orsis 2y, E}Y?rer m di sease
progr essi :Se 13 io § Heqadr : 246, 11 ; MMirte.
(1994) HeT%%P SEO%G%SQ%E‘?‘%Qﬁé%{S%g%daw ;%%msedo%fly’ a'?lhe [ vhe‘r%ggliog%gy, IJ<'§1%:scor e
i s assi grerhnalysisuib diveriioptynotapritey sdessments nfjtvaymrirsomrorantsyhi ch  provi de

~a quantitatiye assessnment t.he degree and erity, of fibrosi hese
oo PRuCEaREwOR Aot b Bl e Beafe QT Sty ng) RO R ens?

- Syst e0's. adifBryMEIPME Rsime bf fiBrosissind Patchclast dr eacalar RRfdeEnG avdssessed WUS
features of a liver biops i ncluding fibrosis (Eortal fibrosis,

[ pSy )
centri | ofsirge’” asbbingseflectisg of longrterandisgase poeresson Seeor&edimnl CAMY | obul ar

necrosi s, | ik 15G <1 ' | g e [ Tued

"ot | anmadieBAor S 76 SUMETAVIR G000 iR CRARTRE S o ety of the
distri buliivétrbi@ﬁsfyzgsq@w isabsigmtdl Armahbanf stabidréized sdoriapapgems exisidvhible Knodel |
I ndex (scores of periportal necrosis, |obular, negrosis, _portal

| nf | ammaPrsiie § qunGEHiEe AsAETSRerIRe d@ﬂf@%@e@e&mfwfﬁ%‘%smr e3ipriis Bns of

- eachysta ' S : re: 0, no fibrosis;
soor i 1 MEEEAVIRACARER SCROCL ARV PRt ME SR ot "septa
formation; scAheMBTAVR scogingemstemfis based eh ab auadysis of varions featwesnfs liver
formatiop; scqre: 3, _nunerous pta wthout ciirhosis; .and.score: .4,

ci rrhosi ?°P33255ﬂ%@ﬂ%ﬁpf°§msf€%¢?1 I%P%‘fﬁlﬂ’g}ﬂgf)h@é’ﬂseﬂl%t Hﬁ’-ﬁé@a’ﬂ?"fﬁ%s Activity

| ndex, C@é@ig{éﬁ&ﬁeﬁﬂmﬁgsﬁeaﬁ%ﬁm FEAEHRD, kil BAbnRBldRgSei AN

hi st ol ogi“c atures: |. Periportal”and/or bridging necrosis; |I]I.
| nt r al obinflammisipa(pord] itrot inflamimatiah, peeke! ygipboidvgergates, and distabetienioln ;  and

o o8} Bt O b SR SR S SRR TP el i
score: 21,Reekabss,Hobh PRl amntioh Sibdsis, SN V&b Qistade labtivisy)( Thi definifions

fibrosis); and scoré: 4, cirrhosis. The higher the score, the npre severe
the . .ofeach stage inthe METAVIR system are as follows: score: 0, no fibrosis; score: 1, stellate

enlargement of portal tract but without septa formation; score: 2, enlargement of portal tract

with rare septa formation; score: 3, numerous septa without cirrthosis; and score: 4, cirthosis.
25 ' Knodell's scoring system, also called the Hepatitis Activity Index, classifies
' specimens based on.scores in four categories of histologic featqres: 1. Periportal and/or

bridging necrosis; II. Intralobular degeneration and focal necrosis; 1L, Portal inflammation ;

~ and IV, Fibrosis. In the Knodell stagmg system, scores are as follows: score: 0, no fibrosis;
_ score: 1, mild fibrosis (fibrous. portai— expansion); score: 2, moderate fibrosis; score: 3, severe
30 - fibrosis (bridging fibrosis); and score: 4, cirrhosis. The higher the score, the more severe the
- Iiver tissue damage. Knodell (1981) Hepatol. 1:431.
In the.Scheuer scoring system scores are as follows: score: 0, no fibrosis; score: 1,

enlarged, fibrotic portal tracts; score: 2, periportal or portal-portal septa, but intact




liver tissue damage. Knodell (19.81) Hepatol. 1:431.. In the. Scheuerscorl ng |

system scores are. as follows: score: 0,. no fi br osi s Ség,J@nua{y 008n| ar ged,
fibrotic portal tracts score: % periportal or portal- portal septa, but

intact. 19.Janua rchitec fibrosis with agrchitectural
i st or {1 PCBTGEHEE: i SRS Vi asehiGion S ghigortiah, bys PO ORHORS GbaRR HTE
ci.rrhosi: ?rob%@lb&ﬁ@eﬁﬁﬁ@&&hosls Sﬁi&ﬁ&ﬂ{:1991%)3§193atolﬂ‘ﬂ§3*7§hak scoring systemis
described in Ishak (1995) J. Hepato Stage 0, No fibrosis;

Stage 1, Fibrdisl é@@mywn@@d@scpbedmlswcdégﬁ)wﬁ ﬂhpttj‘ol AR-6A66D9.sHioge

fib f th
w thout ShoPERs SRR bt b IR PR bR fBT apits” ©
areass WistptaOstapesd, Bitabusnaptuddion of ipeut hadtal (aFak) withbér Wighawg shéit HB@uéd sephd; br ous
expansi on, of portal areas W|th mar ked bridging (P-P) as well _ as

por t al - c SHEP 3 Fibpve expansiogof snoshpgrial aregs wih opepsiopelposiatiogroriol el wi t h

: Tl 1 bl
def 1 nf o FRAE,ER, 4 PURGRTDh o bf foaPhiSds with AB0ka e (PR s wRIBRES and
assessed pbytalb@mtrgl (PF@) €hpt 85 Ma@ladbddgmg@-ﬂmﬂmmj with omﬂpnalsmﬂuhs

ovel - SBPORPIRR S & Rt RRATE oFBel e bRt SRR For 1y of

asci 1@s, ﬂgdr?]ﬁ) daaalsarb@was&eaaﬁuma@édsyuﬁﬁ%wawm&@a%% ﬁaﬁﬁﬁwumn t he

presence severity of abnornality o ese paraneters, patients may be
pl aced i gowp@sesfa mtieemponcatiprintsystomn based upvn@bmm@hges/mraemn bilirehin favel|

di sease: nts t call ctive

amount ot igye }nétﬁﬁmﬁﬂﬂﬁf&%msﬁaﬁwgﬁ B Rl Cre o ¢ o)
more in bi‘tseﬂclebh@%x&n@t @mwjﬂﬁﬁiﬁa&@ BiRd v ésenéd&ﬁ%@%rity ¥£r biopsi es.
In particular enbodi nents, a therapeutica ect I ve amount, of I FN- vy

reduces Fbwahb'mf&qsg pﬁ?m&tenr, Paliutomay b@.pkac%mtom ofthreafategoripeoinodel |

the ¢ Eaa’ﬁ] w}ﬂl th S scoring system Secondary;. or
i ndi rect I'n |ges o’(rey | VEr un .0%%61%%2“ so be used to evaluate the

ef ficacy of | Eh\somd asm‘mdmamts dbephearieily eﬂ’mvp%eﬁmtzﬂ’dFHemﬂsaamm@d
assessne of  th ntitative degree of 1jii'lerer flbrgsi based

speci i c ENgithatsieets a@ fnex Hn%lﬁ’é‘;tB?mQ@rlHﬁ]i‘e PRE Flage \9@@@'%&5@%‘5‘5 can

al so be. | e t ment
- met hod. gecgmﬁq ry |R%|Ebcelg$ Ilver Funanoé\{]ileﬁ%S%d&jl y%ﬁtéag}reggﬁogtﬁ 5Oiltﬂanﬂ?e :
to, ser ugreduceriianiibasiz Hyat ddast onerumittin dreVETAVIR, theilnodel, the Schentr Hhet

(S:ggp%o pﬁu{lmg,grﬁgiéhaﬁsco%}n%usm n -Iev.e_l and assessnent .of the Child-Pugh -

Secondary, or inciirect, indices of liver function can also be used to evaluate the
efficacy of JFN-y 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 be measured as an indication of the efficacy of a subject |
25 treatment method. Secondary indices of liver function include, but are not limited to, serum
' .h:ansaminase levels, prothrombin time; bilirubin, platelet count, portal pressure, albumin
“level, and assessment of the Child-Pugh score.
An effective amount of IFN-y is an amount that is effective to increase an index of
- liver fumction by at least about 10%, at Jeast about 20%, at least about 25%, at least about
30" 30%, at least about 35%, at least about 40%, at least about 45%, at least about 50%, at least
o about 55%, at least about 60%, at least about 65%, af least about 70%, at least about 75%, or
at least about 80%, or more, compared to the index of liver function in an unireated
individual, orto a placebo-treated individual: Those skilled in the art-can rcadlly measure




An effective amount of IFN-y is an anount that is effective to |ncrease an

i ndex of liver function by at |east about 10% at | east 195amary

| east about 25% at | east about 30 30% at Ieast about 35% at Ieast about
40% at 4 | east . a | east uf 55% at | east
about 60 §§§ hveggﬁutog%%%mﬁtﬁqn ?fg ﬂfna@fo’f‘g%]?a?bout 75% or
at | east cai:w:tet:m&ﬂ)ﬁ/avaﬂable;luhd ar&wwaétﬂﬂlelﬂnfchﬁtcalrtféﬁm Qf liver function in an
unt r eat ed gl vidual, or_to a placebo-treated i nd| vidual . Those skilled in
the art can r S5BIRpapksEqflivenihmysis sanalsy boypasuserbas andadigationsil the ¢ifieacy
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avai |l abl e, are use routlne y Tn clinica er um s of
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Addi ti onal biochem cal markers of 1iver IS I nc
a- 2- macr &asglitamyHagnsprpitidpsen, gamma gl obul i n, apol i poprotein A, and

gama gl ut any tlcaII t.iv mount .of 1FN-y
~is an anount fAhﬁlFl%E @*gﬁéﬁge%o% a‘é@ rt’ﬁ?g[ %ﬁecﬁf'g IdPed  of

li vetO f i berosi 1svd1y>famaﬂaasfheér<ﬁbtosw% ataéast st 10%0atleadOond 0% eaTbast about
25% at Ieas% bout 30% at |east apout 35% at |east about 40% at |east

about 42%?0“5 5 atlgest abnt 8 0%gah least aﬁ’%%%aﬁdﬁﬁs’f g 40%, atdeast aboyb 4b%sab, bat
S5 e S5 of i O B0 b 00

80% or nore, are I'h an dntreate
“i ndi vi dud®%, ﬂrle&sbalmupﬂ%,edn(atﬂeaembedt 2084, otimhta,l complateldo sid lebeldf tie mbrkenr t

can 15 regadi l e,sych ser rker er. fibyrosis, using standard

assay netftﬂild@& ?‘&ﬁ C{% Tdh a&fa@ @% P@tﬂéﬂléfu v &hesgsicdled apthe artcans e

routigel cl ude
i3el ﬁiehﬁh@é\ich%ﬁ%ﬁﬁ%rs'\‘&m&dﬁbﬁlﬁ HE%?%. A a3k &tg&g@dégﬁ%? a?

i nmunol ogi cal - based net g., enzyne
( ELI SA) , whithiaos mmmmﬂawaﬂ@iﬁd ammaeluséda:ouumlylgl clirti¢sh settingp edethids of or a

~given serum narker ative tests. of fun onal |iver erve can
a1 5o bo PERUIEE SHTORKER SR RRRoBCA LA AOM © 4 PR iitase

i ncl ude: inhRgesssedhDBs8s FENITA S AdmEnbisRlys, 87 M6 1R Sisind! dnfbod éﬁeaﬂ%apam ty

(GEC), am nopyrine breath test (ABT), antipyrine clearance,

nonoet hyfogla@vqﬂ@emml@e (MEG : X) clearance, and caffeine clearance.
20. . Quantitative tests of functional liver reserve can also be used to assess the efficacy of

treatment with IFN-y. These include: indocyanine green clearance (ICG), galactose
o elimination capacity (GEC), aminopyrine breath test (ABT), antipyrine clearance,
monoethylglycine-xy]idide (MEG-X) clearance, and caffeine clearance.
As used herein, a “complication associated with cirthosis of the liver” refers to a
25  disorder that is a sequellae of deoompensated liver disease, i.e., of occurs subsequently to
~ and as aresult of development of liver fibrosis, and includes, but it not limited to,
~ development of ascites, variceal bleeding, portal hypertension, jaundice, progressive liver
insufficiency, encephalopathy, hepatocellular carcinoma, liver failure requiring liver
transplantation, and liver-related mortality.
30 ... A therapeutically effective amount of IFN~y is an amount that is effective in reducmg
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 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
. 9 ,




 As used herein, a "conpl ication associated with cirrhosis of the |iver"
refers to a 25 disorder'that is a sequellae of deconpend@damary

di sease, i-.e., or occurs subsequently to and as a result of devel opment of "~

liver fibrosis, and includes, but it not limted to, _developnent of
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about 70%.at | east 9 Ja . t . 75% . a 80% or
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i ndi vi dupkoteddb stidheds sbinaapiowids (elgf, Albunhinyclétting Ficaes, iallaline phesghatasy t he

I ncidence qof a disorder associated with cirrhosis of tthe |iver, . .can readily

be det er APHaramyicratesE- soialanneransaminase aspartats (rasARIDASS) X MUCIQEAS; Br osi s

i ncrggsesgyli ks s bFNER | i
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are.not linm.ted to,.synthesis of . protejns _such as r,um proteins (e.g..,

al bumi.n, ™ ; am%@ﬁ}d@amqql%&eﬁ?@%ﬁo%@em %ﬁﬂm’éﬂgﬁjﬂgses (e.g., "

al ani ne M@M%P&&Sxiﬁ@ﬁ%ﬁf@k@geh&ﬁ@&%@;ﬁ%ﬁ)odﬁféimiﬂ elcBios, idetsaing? 10 :

gl utam nyl transpeptidase, etc.), synthesis of bilirubin, synthesis of

chol est esplanchanearshariabldnsodysamiss] andebe Uke. a | i ver netabolic function,

i ncl udi ng, bu limted to..carbohydrat net abol i ] 2 nd

ol et abo¥Rhr HBe e SRGPRR Sy PR AR A ek be

det oxi fi ﬁﬁ}ﬁﬁ%ﬁ%ﬂ%ﬁﬂﬁh@wﬁesﬁwmﬁ ﬂn&ﬁ@@ﬁ@,@gﬁth&ﬁ%fﬁ@fheré oflivedi ng

spl anchni ¢ and portal henodynam cs; and the_ like. 15 Wiether a liver

function ﬁilmhion@a@a@@bm%g@ nephasphatass ialpabledrapianingsce 2RIt ed i n t he

t, using well-est.abli fo|] f | '
mar kor s, S fRlE € ARt ce i kied Yiachns (RIS DIl
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assessed bg measuring the |level of these nar kg({s . .
' 20 and portal hemodynamics can be measured by portal wedge pressure and/or resistance using

standard methods. Metabolic functions can be measured by measuring the level of ammonia

in the serum.
‘Whether serum proteins normally secreted by the liver are in the normal range canbe )
. determined by measuring the levels of such proteins, using standard immunological and
25 enzymatic assays. Those skilled in the art know the normal ranges for such serum proteins.
- The following are non-limiting examples. The normal range of alanine transaminase is from
about 7 to about 56 units per liter of serum. The normal range of aspartate transaminase is
-ﬁ‘om about 5 to about 40 units per liter of serum. Bilirubin is meaéured using standard
assays. Normal bilirubin levels are usually less than about 1.2 mg/dL. Serum albumin
_.30 " levels are measured using standard assays. Narmal levels of serum albumin are in the range
of from about 35 to about 55 g/L. Prolongation of prothrombin time is measured using
standard assays. Normal prothrombin time is less than about 4 seconds longer than control.
A therapeutically effective amount of IFN-y is one that is effective-to increase liver

" ‘function by at least about 10%, at least about 20%, at least about 30%, at least about 40%, at
: 10




I n the. serum using standard i munol ogi cal and enzymatic assays Qf\g anchni c
circulation 20 and portal henpbdynam cs can be neasured b dge
pressure and/ or resistance using standard nethods.- Mt aboI iC funct i ons

can be " .a . I,Nn serum t her
cer unm pr PR RS Sy RABIL AR 505 R348 et TR st bl B0 APt ¥E "o
- be det erexamett, Bﬂldi]@%&&tfaﬂ?@ffeéwvd aVRInG o OIFNUE Bn PinirRtieffectivesth Rghust amdar d
i mmunol ogi cal and_.25 enzymatic assays. . Those skilled in tHe art know t he

normal r aigydtedrleyel ofie perummparkenafilvprimctionhy stdeasbifiony ! eertienst ahot £9%g
exanpl es.at e ARG, 2 l’éﬁ& BbuARE) a?_ﬁea%tr a%Bﬁ@.fO ohan f‘ea!sé;fbiaﬁ%“@%,aa@ Akt aboh©
e norna range o

about 56 units per liter of serum Sspartate
t r ansam v@%g at keastfabout 88 vt nore¢, ®r dbwdtcedie inviel of thesertmtrearkafofdisem

Bilirubi asured using stan a rmal bili in Levels are

dsual 1y RedioPa STt RoRE R ot eap A S S BmoRis P TVl or o

usi ng st aRgnteMEHivy o m&l@éﬂ%&ireH@déﬁ'l@ve%f§§érh&ﬁ‘r§érEéterlﬁvéfﬂnbﬁbﬂﬁ}eatﬂ@ééﬂe of

from about 35 t o about N&%%.tPro ongation of prothronbin tinme is neasured
|a

- using stehpetak(do,4% fagtabo Ipegttabpat Ay at laast abeuti40%e af least ahpwii0%4, at

one that '1%’%9%4@%@6%@‘*%3{ out Qe SIRBEof el pbBi oY e dBY e Blel o) ot
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2006 | east about 50% at |east about 60% at |east about 70% at | east
about 80% or nore. For exanple, a therapeutically effective. anmount of

IFNy is %m%_ﬁf tive to reduce an elevated |level of a serum marker
of liver functron by at |east about 10% at |east about 20% at | east

about 30% at TheamtleRboid seditticenéncbéiag IFNBlyfepidesabay Remicessbdfibm60% at
| east about 5 70% at |east about 80% or nore, or to reduce the |evel of

the seru muhlm ﬂ@abms, eigv@enb aﬂlgu@mn@}m%w@mm; etc.a Whdle variopsamaamalian IFN-y

| ncr B0s o pafSPebed gt b st T 108 i o oo o Rp §por I the oS ol L 0
about - 10%il1ale s8R SHuAROIF-700ing bech A maPB fouA0 6 Gaibohk oo nbesd ol

- least about 50% at |east abou % at 1east about 70% at | east about
80% or AO32740Y0043; md¥ds 808418. |The ebrrefponding igencmic sequensdaey be foundan

0t 5 R TS A B 6

f'gt a*;as e$1982) HlaniB nY5561 (Géﬁﬁﬁ:ﬂ@j(1m+ SRR AASTknRhEer V(1 HS4)IB.CC com59 grooyal i an
20 IFN-y1b (Actimmune®; human interferon) is a single-chain polypeptide of 140
amino acids. It is made recombinantly in E.coli and is unglycosylated R.mderknecht et al.
(1984) J. Biol. Chem. 259:6790-6797.

The IFN-y to be used in the compositions of the present invention may be any of

mr—h

l-

natural IFN-ys, recombinant IFNﬁs and the derivatives thereof so far as they have a IFN—'Y
25 activity, particularly human IFN-y activity. Human IFN-y exhibits the antiviral and anti-
proliferative properties characteristic of the interferons, as weil as a number of other
iﬁ:munqmodulatc)ry activities, as is known in the art. Although IFN-y is based on the |
sequences as provided above, the production of the protein and proteolytic prqces’sing can
result in processing variants thereof. The unprocessed sequence provided by Gray ef al,
30 supra. consists of 166 amino acids (az). Although the recombinant IFN-y produced in
'E. coli was originally believed to be 146 amino acids, (Commencing at amino acid 20)~it was
' subsequenﬂy found that native human IFN-y is cleaved after residue 23, to-produce a 143 aa

- protem, or 144 aa if the terminal methxomne is present, as requued for C}\pIE:SSlOll in bacteria.
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onti nue to

exhify t (hRemBaiRGhalkt & the sQuBRRS btdvided herein, i.e. will differ by at least one amino

acid, and may differ by at least two but not more than about ten amino acids. The sequence

changes may be substitutions, insertions or deletions. Scanning mutations that

systematically iniroduce alanine, or other residues, may be used to determine key amino

5

" acids. Specific amino acid substitutions of interest include conservative and non-

conservative changes. Conservative amino acid substitutions typically include substitutions

(glycine, alanine); (valine, isoleucine, leucine); (aspartic acid,

glutamine); (serine, threonine); (lysine, arginine); or

Modifications of interest that may or may not alter the primary amino acid sequence

25
within the following groups:
glutainic acid); (asparagine,
(phenylalanine, tyrosine).
30

- inamino acid sequence that

include chemical derivatization of polypeptides, e.g., acetylation, or carboxylation; changes

introduce or remove a glycosylation site; changeés in amino acid

sequence that make the protein susceptible to PEGylation; and the like. Also included are
'modiﬁcaﬁons of glycosylation, e.g. those made by modifying the glycosylation patte_m; ofa

12
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i nel .
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t he glyco ifon pat a 12 19 Janudary 2006 peg e during its
synt hesi e éﬁteknpmed:bgsomgmncel, mdnnnmtsepuqﬂwac(pssﬂngl @bge nglIeldyvaprom ng

ol ycosy! BRPH By bR 4GPEey Plahhgo RSy st Syt ol v e o Su AT T oy

have phggqp %Mhﬂ&?ito%e? thokohfbs R A Fce O THus FeRaRb ek boadedeo make
phosphoserlne or phosphot hreoni ne. I ncluded in the subject inventjon are

pol ypept thdestherkdiistidines fordinkingddiafetal ios cogplex, carboxyl groups lor forming amides
' 20  oresters, amino groups for forming amides, and the like.

The polypeptides may also be isolated and purified in accordance with conventional
" methods of recombinant synthesis. A lysate may be prepared of the expression host and the |
lysate purified using HPLC, exclusion chromatography, gel electrophoresis, affinity
_ chromato graphy, or other pmiﬁcation technique. For the most part, the compositions which.
25  areused will comprise af least 20% by weight of the desired product, more usuaily at least
about 75% by weight, preferably at least about 95% by weight, and for therapeutic purposes,
o usuallj atleast about 99.5%. by weight, in relation to contaminants related to the method of
preparation of the product and its purification. Usually, the percentages will be based upon
~ total protein. -
30 _
| : DOSAGES, FORMULATIONS, AND ROUTES OF ADMINISTRA’I‘ION
, IFN-y is administered to individuals in a formulation with a phalmaceutlcally
acceptable excipient(s). Awide variety of pharmaceutically ,_ac_ceptablc excipients are known

- in the art and need not be discussed in detail herein. Pharmaceutically acceptable excipients
13
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ADM NI STewaY borealAreigl, parentaviliinfrapesiiandal] tiadetmeal, dusabdermal, intfaohenllet,i on wit h
a pharmaceut Lq?ra*illé acceptabl e excipient(s). A wde variety of

phar mac et E4 i""y0 cceptabl e excipients are known in the art and need not

- be discussed Inpléefhaddutibd dBsdge foIR, RGSHIE GRY Y 2865RRERREE IR BIRLEMNeR 13 19
January 2006 have been anply described’in a Vvariety of publications,

i ncl udi npharmgeevdigaliprcseptable salisner they may also be used alone or in appropriate
— 20  association, as well as in combination, with other pharmaceutically active compounds. The

following methods and excipients are merely exemplary and are in no way limiting.
For oral preparations, the agents can be used alone or in combination with
appropriate additives to make tablets, powders, granules or capsules, for example, with -
‘conventional additives, such as lactose_, mannitol, comn starch or potato starch; with binders, |
25  such as crystalline cellulose, cellulose derivatives, acacia, com starch or gelatins, with
disintegrators, such as corn starch, potato starch or sodium carboxymethylcellulose; with
Iubricants, such as talc or magnesium stearate; and if desired, with diluents, buffering agents,
moistening agents, preservatives and ﬂavoriﬁg agents.
The agents can be formulated into preparations for injection by dissolving,
30 - suspending or emulsifying them in an aqueous or nonaqueous solvent, such as vegetable or
other similar oils, synthetic aliphatic acid glycerides, esters of higher aliphatic acids or-
= propylen‘e glycol; and if desired, with conventional additives such as solubi]iZérs, isotonic

- - agents, suspending agents, emulsifying agents, stabilizers and preserVaﬁveé.
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(2000). "Reni ngton: The Science and Practice of Pharmacy”, 20th edition,
Li ppi ncott, W/ liams, & WIkins: Pharmaceutical Dosage R8d#Eamhel0r ug
Del i very Systems (1999) H C. Ansel et al. , eds 7th ed., Lippincott,

Wllians, & book of 5.Pharnmaceuti EXCI ents 2000)
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or in conbination I’Vves to ets powder s,
gr anul essuitableegsaumlitery, dotsmgesémﬁmiaa andiahimal cobjects,tcacknadit etﬁlnhxmmges such as
| act ose, nni t ol corn @#arch 0 ato starch; w h bi nders, 25 such as

cryst al | Predeteppingf guantity fnguRd & BIeSAt dnvention pajculated M an dpoypt o
|
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"Pto pr PR 'evipnﬁwd e oo B ECO I SdgHC s e i ol 1 i ng

themin g phaHefs BQ%QM&@&%@%&E&Hm cud i e Hegget abl e or ot her
simlar oi I S, etlc al i phatic acid gl ycer| des, esters of higher

al i phatic aci E ednve qmsmybﬁﬁé\l-gbmmnge fioth aHoutle Sipgéd tovdboht FPwEnti, onal
afjdl -Vessuaﬂy %o?ns abso%lt ijt%l ]Lgllnzlg{oSZOO pe/m 9 r::if;pendmg on the size of the patient. This-

activity is based on 10° international units (JU) per 50 pg of protein.

Those of skill will readily appreciate that dose levels can vary as a function of the
specific compound, the severity of the symptoms and the susceptibility of the subject to side
effects. Preferred dosages for a given compound are readily determinable by those of skill in

25  the art by a variety of means. A preferred means is to measure the physiological potency of
a given compound. : o
. Inspecific embodiments of interest, [FN-y is administered to an individual in a fmit
dosage form of from about 25 pg to about 500 pg, from about 50 pg to about 400 pg, or from
about 100 pg to about 300 pg. In particular embodiments of interest, the dose is about 200
30 pglIFN-y. Inmany embodiments of interest, IFN-y1b is administered. -
‘The pharmaceutically acceptable excipients, such as vehicles; adjuvants, carriers or

" diluents, are readily available to-the public. Moreover, pharmaceitically ac_ceptable auxiliary
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il vi dusy R REGE i Gl R SRS, (N S Bkt dorken e A 0050, om
about 50njangiteltmBpd.dL md®djvingsuccinateinig 0.10 mg polysorbate 20/mL. In particular
. 20 embodiments of interest, IFN-y is administered in single-dose forms of 200 pg/dose
~ subcutaneously. | '
Multiple doses of IFN-y can be administered. Where multiple doses of INF~y are
administered, the frequency of administration is once per month, twice per month, three

. ~times per month, once per week, twice per week, three times per week, four times per week,
25  five times per week, six times per week, or daily. |
' Where multiple doses of IFN-y are administered, the multiple doses are administered
~ over a period of time ranging from about one day to about one week, from about two weeks
_to about four weeks, from about one month to about two months, from about two months to
about four months, from about four months to about six months, from about six months to
30  about eight months, from about eight months to about 1 year, from about 1 year to about 2
|  years, or from about 2 years to about 4 years, or more. In particular embodiments of interest,
IFN~y is administered three times per week overa period of about 48 weeks.
I_11 some embodiments, IFN-y is administered by continuous infusioh, orwitha

device or system that provides for sustained release or controlled release. In these
16
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t rand@ri pn adsditior, azendyeatiah ofjarly kuowa deliFéty\systomticag bsesadence preferential ly
in liver cell hose.,of skill in the art. will _.readily appreciate_that
dose |evels cihegﬂw‘%ffegge’gsyﬁ%%hea@f&fvﬁ‘&% : g%‘%’#ﬂ&ﬁ%&?d&e‘@%w?&}’eri ty
of the sysatOm W bhséd\6n, ToeG8RpleDinkbhMi irﬁﬂmowﬁ ; ' cts.
Preferred dosages for a given %lgbn%%%%%{%;e realf y&gélf%%éﬁgﬁgﬂ%ﬁ%{?gse of
ski | | i.nP@RBS, depotpymisrasphéres. \EssintiaBprany dreg geliveicsysem thatpmovidenfos of

i nt erest ' dm.nistered a I solution suitable far subgcutaneous
i ect i osoiEMted gosSnd ATl RREY B0vE P Rers PR 1880 bR R

manni3 ol inglant Bvéicry 1566k BnbodiseRBa] 86 ﬂ}uﬁ\fbﬁli_gryr@st@ﬁ'iﬁ aeRal g gflbrl. I n
particul ar_ 20 enbodi nents _of interest, | y is admnistered 1 n single-dose

| “forng of e® ERSESHEIiya caniinuops deliyenedsvisk (¢.Eay injentatile

Pigothe
i, 8 . eSO o D R B
“tinmes peof mimjection daviee (g., Seige ivd sRdRP End\B Cbutinubiidliveryaysesl THeGKm f our
times pe‘cco\ﬂ\%glll(duszd%ﬁ%r\{resysttiemm? fs u‘.is)eeclr in\{\e?g];(aﬁgesaitb)l(y ]gérglpﬁind?he‘gconggllféd doerlivgrayi_ 'y
20  system” and encompasses continuous (e.g., controlled) delivery devices (e.g., pumps) in
combination with catheters, injection devices, and the like, a wide variety of which are
known in the art, including, but not limited to, injection devices; an implantable device, e.g.,
pumps, such as an osmotic puinp, that may or may not be connected to a catheter,
biodegradable implants; liposomes; depots; and microspheres. i
25 In some embodiments, the drug delivery system is a pump, e.g., an implantable
- pump, 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 outside the patient’s body. Such pumps include progrémmable _
7 pumps that are capable of provi"ding high concentrations of IFN-o or other antiviral agent
30 over extended periods of time, e.g., 24-72 hours, and to achieve AUC serum IFN-y
- concentrations to be therapeutically effective. |
‘Mechanical or electromechanical infusion pumps can also be suitable for use with the
. present inv_enﬁ@n. Examples of such devices include those described in, for example, U.S.

- Pat. Nos..4,692,147; 4,360,019; 4,487,603; 4;360,019; 4,725,852, and the like. In general,
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VWhere nul tiple doses of |FN-y are adm ni stered, the, rrultlple doses are

admini stered over a period of time ranging from about o Jamuary $000nout one |

week, from about tvvo weeks to about four weeks, from about one nonth to

about t y hs to ut . f our nt hs, from about
f our “Q%é@{ggéﬁg i 0%210)?{ 4 nthgery o) %QSBWPIISI?‘% USigaRE of v %%ﬁ’gut ei ght
nont hs, freﬁ:lmab@é:)tpumpe;ygﬂ@insnﬂﬂmbsiplbmdal@@ﬂ&sténty@;ﬂﬁmlléd RBadbRE tileyear to about

2 years, or froma ut. 2 years to about years, nore. In particul ar
enbodi nents ofPAE gihme {ﬁﬁ@gée@&mwmﬁéaﬁmwaﬂaﬂﬁ@ﬁéﬂwb\bek over a
peri od ofgeglouiryé Ig!gﬁlé d by
conti nuoué3 melél%Ir]] orﬁl\t/amdtbﬁcg Vi gdgll(t)e!raez{s%ys sﬁﬂ[ﬁh %@%\%@h@%ﬁﬁg

sust aPnedngthddsané d@VIGGSJWblll khdvadinthd aisAn itplanfeies sitdis Bitd sttty the BO@Hof

enmbodi nents,. JFN st er,ed over p of .tine ng from about

one day ¢ bgﬁtcf’ﬁ\’&f’é aa%’gléf;‘h?%ﬂ?‘ﬁ?ﬁfﬁtmq% 9@%‘!@2?(13810&%@13%%? from °

about OngngIBY, ButtaRe ﬂbﬂi&cessﬁfﬂ?liﬁﬁféﬁ'ﬂ@asﬁﬁdéfﬂﬂbgﬁﬂcuﬁﬁ&lgqﬁﬁ Al a?tz%hlérour
r'om abou

nont hs, from about four s to about si X nont t ’s1 X nonths

tg a?mit saitaphe siteowithia a subjset'sdiodyit S@?Cgmleﬂgmnmlﬂmm&eﬂaﬁgme?ﬂg’rpreﬁemm
abou ears m a o _abou ears, or
nor e. Dﬁggq’ﬁ%&‘%‘%ﬁﬁé‘&@é‘&ﬂ?ﬂ% 0 ISIE?PY%B%%‘EY‘S%@%'&@% e SU%J ect

nmet ha@ls i ncl ude, but are not limted to, injection devices; an inplantable
[ such as an osnotic punp, that may or may not be

devi ce, unps,
connect e@g RS AMENABLE 1) & SREAPEEND| e i npl ants; |iposomes; depots; and
h i n..

m crospher oS, TSR ehs KR MEE NSRBI RO BRI oSG e can( )
 be :JSE? Hﬂl%qbl Ldauig-pratmmmmﬂhyeh ?ﬁteeammntdm %dm%fallimef dItdeo!ﬁdIn@wl iials Evho I
i ant a Yice i Vi e.based on, far_exanple, mechanica
|?u5| ona':ﬁg?rg ealpd apGogiag foy Eﬁ’ﬁmﬁﬁf’ﬁg’i‘:é‘h"mﬁ@ﬁg@u é%‘flé alEdW@P@é}ﬁ%eres .
Essepd i abééﬁclﬁibﬁ]l?ﬁi&u@&ﬁ'vﬁﬁflﬁe?ﬁﬁfo@ﬁ‘ ésh@éll% 13& IV sw“?%qblfa%?or ul ed rel ease

as descri bed above (at |east biphasic’ rel ease se in the
15 i nst adevelaped alinical liven fibmsiz butrivhol areeonsidercl at dskuaf ddetloping Jivenyftiresisi s a

ol very SRt BR R Bef e o il Botaiiale o Teeeied wiRACPI 11 ot her

enbodi menidsididlewns b ldﬁbteaaﬁm BBV Bflividuafs \F«H(Efﬁéeriﬁfebﬁe& withScAistdibRgt | ON
devi ce (e.g., a syri nge and needl e} and a continuous delivery system The

term " cioAesonddudividunls Mhaygfb@e@rﬁxmsgdm@dmbmmﬂagcﬂtakgmto)remﬂtmlln’ew th

- Somig o kelsahi R o RUREH ¢ A0d-ENAIRAASSS: SR0LL RIS afphosed

with hemochromatoms and individuals with alcoholic liver dlsease individuals with non- -

. alcoholic steatohepatitis; individuals with autoimmune hepatitis; individuals with primary
sclerosing cholangitis, primary biliary cirthosis, or alpha-1-antitrysin deficiency. .
. Individuals who have been clinically diagnosed as infected with HCV are of )
25  particular interest in many embodiments. Individuals who are infected with HCV are
- jdentified as having HCV RNA in their blood, and/or having anti-HCV antibody in their
~ serum. In many embodiments, individuals of inte1"est include those who exhibit severe
fibrosis or early cirrhosis (non-decompensated, Child’s-Pugh class A or less), or more
advanced cirrhosis (decompensated, Child’s-Pugh class B or C)dueto chronic HCV
30  infection and who are viremic despite prior anti-viral treatment with IFN-o-based therapies
- or who cannot tolerate IFN-a-based therapies, or who have a contraindication to such
. therapies. In particular embodiments of interest, HCV-positive individuals with stage 3 or 4
- liver fibrosis according to the METAVIR scoring system are suitable for treatment with the

methods of the present invention. In other embodiments, individuals suitable for treatment
18




- conbi nation with cathet er S, injection devices, and the I|i k§ (ﬂ]e vari ety
of which are  known in. the art, including, but not Iinit& al%"&ryg Oecti on
devi ces; an inplantable device, e.g., punps, such as an osnotic punp, t hat

nmay or neyithithe RehedyyTekd Eﬂtanﬁﬁvéﬁh@ﬁﬁfé ﬁénts wiHOHE ng:hg&gre%c?gﬁl%ﬁ ! ug

Ilposorres depots; and m _crospheres. In some e

del i very ‘%SFWEWJF@ stationpgincladige pa@ntsmﬁl éin-ladbEhwed hmrp:mhmmt inchudar thosen .
adj ust abl el K |nter e, of an

adj ustabla?va;io l,i%%ar 25 Hﬁy a p %‘E‘é flge% @f’ﬁiﬂﬂé :fgfﬁe?’fﬁ'?ﬁl on

for deli mﬂyth(ameghqu omeemahﬂm@dpmmcaiab@aﬁémtﬁ!&méfwesw&ibgms shboﬂy
providing hig

Such t hat bl

concent 1 AbHsis oS PG Fortee rhi anc i ST R %Hb&@ammaéwupEH ods

of tine, sBerhg Sygﬁ;mgr ége.%l QQQBtJﬂﬂE‘?[EﬂaTc"sﬂ?éggs 1FN—y concentrations
y ef

to be therapeutical ecti’ve. "Mechani ca orrechanl cal infusion
punps can al so be suitable for use with the present i nvention. Exanpl es of

_|

such devices i e those de e, U S Pat,_ Nos.

. 4,692, ,147; W%'oﬁ‘ﬁfées 2“&%“7“ 533%‘?'3%3890%% rﬁ@s?fothﬁwep@ like. In
general , enbédi@nnuaby Ieémﬁldtua%@érﬁs@@by ﬂﬁkﬁ%ﬂg @{n ﬂé&gﬂgﬂréﬁ’o%{s\éh Gl Pe
acconpl i shed using any “of a vari ety of Tefi F punp systens. PUi %s

pr oville é%ﬂﬁféqe%@ﬁ’tand@ﬁﬁtvﬁbpﬁé@wﬁ@lSébﬁl@ﬁgdlmthnumlnaﬂtmgcﬁmm therbrae spigibtnd t he

drug del i,vgk artia ant gbl e . devi ce. The

i mpl ant a[%%log’ ?gﬁégieﬁ%ﬂéﬂr?ﬁbgﬂ %Péﬁﬂ%y% d}ﬁﬁ?hg%‘?’?‘ﬁnﬂ’ aﬁﬂ%%%“%‘ﬂ% usi ng
5 met hodsmmlldn,dﬁattbnels covaposificioofinatir, phsed, broohss dteirdrafipalh 8 cHjdcliveS a site
wi thin the .bod subj ect, at which a drug del | very device is introduced

and posi F#Hh Scp%PﬁﬁhwﬁSéw igyeptien. Auéu@u@o tiensarsintendetiodeavithiy
limted f sBotdRs %g% 2@% , intramuscular, or other suitable
site within a subject S cut aneous inplantation sites are generally
preféred because of convenience in inplantation and renoval of the drug
delivery device. 10 D SORDERS AMENABLE TO TREATMENT The present invention
provides nethods of treating liver fibrosis by admnistering IFNy in a
therapeutically effective amount to an individual in need thereof.

I ndi vidual s who are to be treated according to the methods of the

i nvention include.individuals who have 15 been clinically diagnosed with
liver fibrosis, as well as individuals who have not yet
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devel oped clinical liver fibrosis but who are considered at ri sk of

devel oping liver fibrosis. Such individuals include, but? da1apn006 i t ed
to, individuals who are infected with HCV; individuals who are infected
wi th HBV; individuals who are infected with Schi stosonza rmansoni;

i ndi vi dual s who have been exposed to chem cal agents known to result in
liver 20 fibrosis; individuals who HasdMSeen di agnosed with WIlson's

di sease; i ndi nosed w th henochromatosis; and individuals with
al coholic I|O¥¥£§9§§gggqglnd|V|duaIs with non- al coholic st eat ohepatitis;

i ndi vidual s wi t h aut oi mune hepatitis; |nd|V|duaIs with primary sclerosing
cholangitis, primary hiliary cirrhaqsis, pha-1-antitrysin deficiency.

I ndi ¥i dual s vho h&@éOBEQﬁY@@Wﬁﬂ@@WﬁVnHP3§ﬁ8§@ﬂmﬁ@mﬁh¥6@P@HEMW@HW¥ENBare of
25 partizell flaidifigr est in many embodi ments. |ndividuals who are infected
with HCV are identified as having HCV RNA in their blood, and/or having
anti-HCV antibody in their serum In many enbodi nents, |nd|V|duaIs of

i nterest include ose who exhi bjt severe. Si.S earl C|rrh05|s
( non- deconpenisat eélﬂe B8R 4ogording fg ﬁiaélpés hgregp thleé%‘gyld“@%a% P%“ QR sebted

ci rr hosisen| S8 GRIpERaaALE: of SRtdnst AcdtiédBxsdsBRShéatifis ﬁ)wﬁb'?hfé&o‘ﬁhﬁ&{]' ¢ HCV 30
infection and who are viremc despite prior anti-viral treatment with
| FN1@- balsebolidwieaiqliepsiitisohepatitis €anmie infedicny Milson ENlissatsaslpba- ﬁﬁahuppm or who

ot er s ferie R in @i ey b R Esin gl SRk fdTngiEard °

accor di agotmnﬁ@hélﬁ{mg(l R scoring systemare suitable for treatnment with the
nmet hods of the present invention. In other enbodinents, individuals
suitable for treatnment 18 19 January 2006 with the nethods of the instant

i nvention ar pat €

mani f estat i ogs i E@FE% ar?éﬁ‘%g& g‘%’t@s&pﬁ%{%&r&gﬁ%@gédﬂ slteg%r%tﬁca!s?{rl%%ed

i nclidi bga’rstmdﬁd seomtigisysigml. | ver transplantation. In still other

enmbodi nents, individuals suitable for treatment with the nethods of the

i nstant invention include patients with m | der degrees of fibrosis 5
i'ncludi ng thgse L/N- . | R, Ludw g,
and Scheuer Qsco\rlvluislég%sys Zn{?Q%@gt&g‘é@éQggﬁfélc%?grg%?ﬂnﬂfﬁgﬁ?%ﬁ% scoring
syst em funcii ineant indivpluaksnffering front livem fibassidbeen described with reference to
t he specific enbodinents thereof, it should be understood by those
skilled. in the art that various changes 10 nmay be made and equi val ents may

be saibstituted W Thoide HRRANY, AledeliPiRe 1R€r fubhbiforSiB UbleimiaBlby RfeBRRiIngfa t he
invention. In addition, many nodificati ons may be nade to adapt a

part i cuparameter selected ﬁom the group consisting of serum transaminase level, prothrombin time,

serum bilirubin level, blood platelet count, serum albumin level, improvement in portal
wedge pressure, reduction in degree of ascites, reduction in a level of encephalopathy, and
reduction in a degree of internal varices.
25
6. Use of IFN-y in the manufacture of a medicament for reducing the incidence

of a complication of cirthosis of the liver, in an individual suffering from liver fibrosis.

7. The use of claim 6, wherein the complication of cirrhosis of the liver is
30  selected from the group consisting of portal hypertension, progressive liver insufﬁciency,

and hepatocellular carcinoma.

8. The use of any one of claims 1-7, wherein IFN-y is for subcutaneous

administration in an amount of from about 25 pg to about 300 pg per dose.
20




situation, material, conposition of matter, process, procgjs step agr steps,
to the objective, spirit and scope of the present invent?dAuaRy #0080, ch

nodi fications are intended to be within the scope of the clains appended
hereto. 15 19 19 January 2006 CLAIMS What is clained is: 1. Use of IFN-y in
t he manufacture of a nedi canent for reducing liver fibrosis 1in an
individual . 2. Th&heuw f@opede afclrionscl-3i whereindRNrels fortadminigditiandnan has a

conditign sel ecte Promt e _group consisting of chronic al cohol exposure,
hepat i t?lglogl%voﬁ E%&izg EELPOR " hon 10 al cohol i c st eat ohepatitis, hepatitis C
virus infection, WIlson's disease, alpha- |-antitrypsin deficiency,

henmochromatosis, primary biliary cirrhosis, primary sclerosing cholangitis,
and 5 aut oi mmithe hdpavserafany gne q%@awé-af\v}eqr@nmﬂﬂ iR AP tn fT brosi s i s
reduced Ln VL IdLbo@SmiRasdnRd 15 by a standard scoring system 4. Use
of IFN—§/) i'h the manuracture of a nedicament for increasi ng liver function
in an individual suffering fromliver fibrosis. 20 5. The use of claim4,
wherein the |jver_function is determ ned by .measurjn rameter sel ected
fromthe gr omy cohds U5 gfgnyeng e f}msrléis‘ﬁb%ﬁ%}ée#&"é%}%ﬁlfﬁ%ﬂr ombi n tine,
serumbilirubin [ evel, blood platelet count, serum al bumn |evel,
i nprovenent in portal wedge pressure, reduction in degree ,of ascites,
redition i nla | eVh¢ ussfofeny ephiaf daimshly7, veregein thedlfdt-v ol spbguidaenuee of
internaldvariCﬁs. 25 6. Use of IFN-y in the manufacture of a nedicanent for
r educi nﬁ PREEH® - dence  of a conplication of cirrhosis of the liver, in an
i ndi vi dual suffering fromliver fibrosis. 7. The use of claim®6, wherein
the conplication of cirrhosis of the liver is 30 selected fromthe group
consi sting of3.por The vgpieny emseloflaimsrlogreresein & Nnis foriadmimistratioadey,  and
hepat 00%14 lé"ﬁos‘éé‘r cinoma. 8. The use of any one of clainms 1-7, wherein

r's

IFN-y is ubcut aneous
15
14.  The use of any one of claims 1-7, wherein IFN-y is for administration at least
twice per month.

15.  Theuse of any one of claims 1-7, wherein the dosage regimen is once per
20 week. |

16. - Theuse of any one of claims 1-7, wherein the dosage regimen is twice per
week.
25 17. - The use of any one of claims 1-7, wherein the dosage regimen is three times
per week. |

18.  The use of any one of claims 1-7, wherein IFN-y is for administration for a
period of at least about one year.
30
19.  The use of any one of claims 1-7, wherein the dosage regimen is once per

week for at least about one year.
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~administration in an anount of from about 25 g to about 330 [tg per dose.
20 9.19 January 2006 The use of any one of clainms 1-7, wHE/BRIY#¢Sy is for
adm nistration in an anmount of about 200 gg per dose. 510. The use of any
one of clains 1-7, wherein IFN-y is for adm nistration for a period of at

| east about 28r ee Themshef anyylonFles clages bf7, wherebrtbe dpsagk ségimpentisthreatimesi n t he
| EN-y i N- . The use of any one of clains 1-7, wherein the IFNy
is for 3’3{)@8 %%ggh%gsﬁtﬁ?lﬂiog ration. 13. The use of any one of claims 1-7,
wherein IFNy is for admnistration in nultiple doses. 15 . 14. The use of
any one of clains 1-7, wherein IFN-y is for admnistration at |east twce
per nonth. 15. The use of any one of clains 1-7, wherein the dosage regi nen
is once per 20 week. 16. The use of any one of clains 1-7, wherein the
dosage reginmen is twi ce per week. 25 17. The use of any one of clains 1-7,
wherein the dosage reginen is three tines per week. 18. The use of any one
of clains 1-7, wherein IFNy is for admnistration for a period of at

| east about one year. 30 19. The use of any one of clains 1-7, wherein the
dosage reginmen is once per week for at |east about one year. 21 19 January
2006 20. The use of any one of clains 1-7, wherein the dosage reginen is
three tines per week for at |east about one year. 22
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