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5 BACKGROUND OF THE | NVENTI ON Fi brosis of the |iver occurs due t chronic
toxic insult to the liver such as hepatitis Cvirus (H Ji’)‘?‘“a%%@?itis B
virus (HBV) infection, autoimmune injury, and chronic exposure to toxins
such as al cohol . Chronic MEIRONSGETREATRGEIVER FBROalsed cycl es of 10
hepat ocyte injury and repair acconpanied by chronic inflanmation. Over a
vari able period of time, abnormal extracellular matrix progressively
accunul ates as a consequence offgkheorMReinceNBBRd repair response. Left
unchecked, this. leads to increasing deposition of fibrous nmaterial untjl
liver architedtifiavesden ida the Seldiof erapy@f tiver fiross. s regenerative ability
is cgnprom sed. The progressive accunul ation of scar tissue within the
liver finally results in 15 the histopathol ogic picture of cirrhosis,
defined as the formation of BAadwenounpdpt Py IwiNigdut - the |iver with the
formati on of g}crono | gst .decade, significant_ progress has

| es. Over fhe
been made in GIPESERS ‘@ﬁYﬂé)GEB’iSIthé?ac piic Fsneingwih fo the divaryushas hepabiliv ed i n
hepatic {0 ' oMl t: t | G -simlar
whet her thgﬁg%qu?/ b? Isle%:ﬁ?gl , tdgx C, iléng‘erg&noél’ %@Oﬂn%a%éo@%@’c%leﬁoﬁi an
overal | ezpsimedo texins suph axalcoled] Chranic tosicinsalt ledds threpeated dpdesasd] | agens,

prot epgl ycans, . and gl ycopr.oteins sych as fi.bronectin, _|amnin, and others.
Oyto ‘?ne}ég%ﬁf%y‘e&@j“gf’#d@ieg?f, F%?Oamﬂmfﬁﬁga opit TammAEQRL| QsRehtABblepPEeds; s,
i ncl udi ngf tiepabasniiat ektrdcdlliar afrhepoBleRively £2HR0REs Alal@hsfueddddgieon of
si nusoidal cells_ (particul arlﬁl hepatic stellate cells), extracellular
!

matrix Bew§vrvad repair respensea tlafiunrbeckeddhis deads deintivesing depositionf fbpmsi s

that fib 1S3 .1 S ' C : ld ul.ar_ matri.x I.s.. constantly

boi ng | apReganl Agr Aol Rl v B flE Rio BEMERE i ShediRbilifs 83T br ous

tissue tompromisgiht The progpsseive atcuanilgtoatof yeur itighrlivitae (Relive Snalpy Rsdlishaot i ¢

proc seé.g%gsd antj-fibrotic, .processes. The central cell involved, in the

pat hbyentéiistopa pigture of rhasis,dletingd a5 dhpaformatian of fikspus sepfap threrghput 4| so

known asg. | Ito cells, or nyofibroblasts (Li 30
gir?a ]R&C%ﬁl?n W 9?1’.3 téﬁﬁatﬁuq{f ﬂ?lgroﬁghﬁﬁ .

and Frie ese cells are the primary source of extracellul ar
mat ri x pr oducOvarrhe kisirdenadd, sigaificanf progresstaCbectanadedn \desstcifngdhe eellutsst i ng

vitamin A-rich perisinusoidal cell to. gpne that ig proljferatjiye )
1 br ogenfid maele esbaRiEmS dvoliedkinbepatic fmasnesis SRS EERS oF (e bematic;

ot her or alar t: + il | L0 L Cyolad B TUT Y 5
such as fgiﬁgiﬁgtgl ast?ﬂﬁgﬁéﬁfkﬁ%’gﬁgg ang Fﬁﬁglg%%l}%l '-f[]‘g& | ro;g%ltlalsi S,

HSC Zthdeingrsase ip exitaccHulef matris, wei¢hoimcludes 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 _




19 January 2006 by acquiring a nyofibroblast-1ike phenot gﬁ characterized , - |
by increased proliferatiion and extracellular matrix corré sy Phesi s.

The process of HSC activation is the result of a conplex interplay in
which different cell types, oxidative stress, and growth factors play
i mpor t antPYASAHEDE ByR9E; ﬁ@kﬁ&h@ phenobps shwrasteyzadhydnersased pooliferation and
per pet uatgkRgeeB0Er FREY & of vat.ed. HSCs.  Anti wiral
t herapy of chronic "|e.p§;tﬂlkétbfQI gn%yﬁglgmgvgﬁé\j%%c%g& f(‘#ﬁt/: a%bgzra THe e&%ﬁu&t(?ﬁélade,
with  si geiplezamterplaypinovddciedifreant ecll types, beidefivd strsy and giovah favesnt play

Nevert hel. ven w,th . conbination hera usi ng pegylated | FN-a pl us

ri baviri ﬁ&f%%%foge%gtﬂ@fmﬁgaﬁg%ﬁ? &s lelﬂ’ig%&b’;ﬂle %,%meﬂéﬂﬁ&gﬁ%m@@ﬂég%r s or -
rel apser she R fRafivAESCYr rently have no effective 10 therapeutic
alternative. In particular, patients who have advanced fibrosis or

cirrhosis on Anfiyisal therapggf ehrenighepitifin (lias amolved sidby oventkt g degade, with

conpl i caty f. ed Liver,.di sease I ncl udj scites, jaundice,

\_/amoce,al %’&ﬁ?@ | r%?gaé%éﬁzlceé%%asfa%nplgttﬁﬁ? Wgﬁ?&?’éﬁ'idvgg‘?r&\?gﬁssﬁeéﬂ {Y}afg as wel |

as a mar lembmaﬁatpmeﬁpydsiﬁ'F@k htell SRUONRS 1 viin, YB5EL10SUR Pfg!ﬁéll{osff%fct ion is
e

t he nost common chronic bl ood borne infection i'n the Uni ates.
Al t hough‘helf@}’mﬁii?éﬁ’ gogesnoaders of eedapsorss These pdents medsnilyllmvb o dffective chr oni ¢

i nfegti op. .l i_al e stinates of, 3.9 mllion .89 infected
- per sgdns :Ehr?!m;)ﬁe @nﬁ%&ésp a}\tmeréaﬂ%g%%r[%ﬁ ve givatised fiprosis g C’F"é‘r?f"lﬁ %feadi ng
cause of liderdfidpsparey shgifidagt tisk dffiRvelbbing e6nPhicitiess o PN aAGRqHEE Sisdags
approxi mptely 25,000, deat hs annual léﬁ or approxi mately 1% of all deaths.

£

St udi es IATchdEngascitsssiaundios, grriess Blepding.iopeqphaicpathycandprogossive livefailure,
resul ting4 @aé,i- : e ch year. HCV-associate
end staggh?%%roa%?gea eﬂﬁé&%ﬁ%&%@g@p%or%g@ﬂ%n%&%%ﬁ%at lon for liver

t r anspl ant at i B@Vanfaefomihuthe mostidvmrhémgéhrpmie bRlodbomedhfeeio® it e BaXed Nf ecti on
has jnpo nt bli.c,health inplications for_the future burden of chronic
vel i é@%ée‘%%@e%ﬁ@iﬁﬁ APwdnteptions hardeclinet, the lemel dgmmonal Heal t h
and Nut rjpi ' j sﬁﬁ%‘k@% I | 'ogﬁ?ﬁ rtg&a’% rge

i ncrease i%ﬁ?ﬁ?&?ﬁtﬂ%@%ﬁ@ﬁgyi n ecp:ﬁgﬁsﬂé%%du{lgge rom t eé'&f]%?‘eth?%% to
“the ear | [nitab¥aies. Ghronicdinendispasaritiy tenth kading katseed de anmng dylsdn theof age.
It is esiq t hat, t he nber af r i th | ong- standi ng HCV

| nf ect | ol IBE %gfew&?s“a’%mﬁﬁﬁ @E_?Pf@&ﬁ}aﬁe%h@f@f?q desies a_aa'&'fﬂ% BF B ERAEGO S o
2015, f 1 OMAITERNA08iis GMREatd Ak S chrbiR IREPBRELL WACV-RAHES ulfighe" SOnS

i nfected for, 30 or 40'6;ears woul d be even greater. Since t

HCV-40e| atnerstinstsd S4}Q9n1 G000 desths¢releyese HE Vesisadiated end-stage Hueratisease infhe
| nfecti Orﬂost‘ﬁeh{?e& ﬂfdiéalﬁ%}:f f&f Ii\%ir %‘s%?&in%aﬁon 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 cirthosis-related morbidity and mortality among patients infected
between the years of 1965-1985. - |




progressively increasing for persons infected for |onger bpan 20_years,
this will result in "a substantial increase in cirrhosid (ﬁbrbldlty
and nortality anong patients infected between the years of 1965.1985. 2 19
January 2006 ThBRfi€a hse@inMEestt fdawnﬁém%c@rohédaang&ivepﬁl&om TREpRkAG |1 ver
fibrosis. The present invention addresses this need, and provides rel ated
~ advant agention adsresses this nord Avil Rrqvidey aglated pdvasitaggs: 20° 15- 20; Brunt (2000)
Hepat ol iBngd - 246; Alpini 5 (1997) J. Hepatol. 27:371-380; Baroni et al.
(1996) %bparoé 23 :1189-1199 ; Czaja et al. (1989) Hepatol. 10: 795-800;

Grossman et METAYHQG])%A) H@cﬁbtogﬁw&s&]o de&w@lﬂb)b)H&ﬁat&DSBMIl-Q@G,,ABﬁﬁkey and
| nvest . 660- 670; Sakai da Hepat ol .

Ch 994
26571 L1085) J Tegqaialy 35571 DYB Ol (NA6) Heperal23 SHRO-1U8H: Sabingbela- 10668:
B
Car on | (RgaRb Ao etar IR i Bl ARl Ay, (9B,
SUMVARY 1@50; Regk¢yNuiaNTHuD (T964) gr s esntMed) R réi60eaYOpBakaidiees almgt 99834 of reduci ng

i fi t f I f dual
suf fer i PEPbaRETOet st a7 SR R e Nelioar 55 VANt Hod Rebince o
conpl i cettaqusfmsm&l 188 d- it hﬂﬁ:&tfﬁaE&sét%l Qi997|)§ Hepygbl: 26:864-085;196%nt et

gener al Iﬁﬁ;(l nvol've admi ni steri ng a therapeutically effective ampunt of

IFNIQI 10R6) ddfrpotol. AE55MPent i on features use of IFN-y in the

manuf acture of a nedicanment for reducing liver fibrosis in an individual.
I n anot her aspect, the invention features use of IFN-y in the manufacture
of a 20 nedicanent for increaasgy OFVAE Nesicn 1 n an i ndi vi dual
suffering fromliver fibrosis. _In another aspect, the invention features
use of | FN-yTheprepat Wﬁﬁ‘ﬂ%@@?”é%ﬁleﬁmﬁ%@ﬁ redneing lives fibresisy ethpds 96 i nci dence

Ot om 1 1 8teafit 98 @hotgllih AR fiiballsBfpya Rom thite foss Mldthetgle 1L B MO,
i nveEnt : lmduélﬁgthmaadmdemtf hmdpbtfatlbﬁﬂmba‘igieﬂ wrtrcifthdsisagfitlse fiver. The tecliods dual
gener a

al vi dm ni ster an amount effective to reduce
l'iver ‘%IDSF jtavol K‘g InpS{Ing er%&‘i}‘ @Y}ﬂgfgeqlge YU SEENYon that is ‘known
to result i npfdder83P&t Sh@nvention features use of IFN-y in the manufacture of a

“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




fibrosis, e.g., a condition selected fromthe group con5|§ 1ﬂ%$£ chronic
al cohol exposure, 30 hepatitis B virus infection, non- al déH 006
steatohepatitis, hepatitis C virus infection, Wl son's di sease, al pha-

| -antitrypsin deficiency, henochromatosis, primary biliary cirrhosis,
primary | s i

DL TR B! QARG e 0 BB IR S RO,
and postleasteaim‘éirwh@tca:glpagngpreatwaMem voittopssy-iresttrentliver bbpdmauary 2006 t he
stage of liv f.i brasis measur ed .by.a standardized scori. tem is
Feduceq by aitheiireon o Ranenntog s it GoTRme: B orAn pOb

post - t r gafEmiy frb\Rer RboBS] @snpribhe ddﬁﬁ@i@fehﬁ@lm?(i‘n heahdnRefRefiRi food of
increasing liver function in an individual suffering fromliver fibrosis,
conpfi siikrieasd mlwrers@@ptilmvg Iumfynﬁwnana)abmmdtca@db&mﬁawngcﬁ mrpmeterselested | i ver
functio AT sel ect ed
From t ndrogt el AR S R e E e, R oS, SRR BB o
serum blld:\le[ lbtm»dal plhte}eebounhlsmdl fbahal levelcinpibventedt portabwslige pressate,

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,
generally involving adm nistering to an individual suffering fromliver 5
fibrosis IFN-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 |liver

i nsufficiency, and hepatocellular carcinoma. In-carrying out the nethods
descri bed above, in many enbodinments, IFNy is adm nistered subcutaneously
in an anount of from about 25 g to about 300 g per dose, 10 and IFNy is
~administered in nmultiple doses. In many enbodi nents, IFN-y is adm nistered
fora period of at |east three nonths, and may be adm ni stered over | onger
periods of time. DEFINITIONS As used herein, the term"hepatic fibrosis,"”
used i nterchangeably herein with "liver 15 fibrosis,"” refers to the growh
of scar tissue in the liver due to any of a variety of chronic toxic
insults, including, but not Iimted to, chronic al cohol abuse; chronic
exposure to drugs, including, but not limted to acetom nophen,

am odarone, aspirin, azathioprine, isoniazid,

3a




met hyl dopa, nethotrexate, mitrfurantoin, propylthiouracil, and _ .
sul f onam des; chronic exposure to certain chenical agentlg,JaIPWan, but
not limted to, carbon tetrachloride, 20 dinmethyl nitrosam ne, vinyl

chl oride, polychlorinated biphenyls, aflatoxins, and pesticides; infection
W t h Schistugiomn degresertiasciigs, apdbrcdon inulevelmfisneeplinlopathiarand rédvetionling, but

not limyed t ri,mar.y_sclerosing cholangitis, primary biliary cirrhosis,
aut oi mmﬁ%grﬁgggﬂtﬁ?%l,mﬂ%ﬁpoi d hepatitis, and inflamuatory bowel disease;
hermochr omat 0siThe idteptien Als@fthiukds\ishethodlef iedi€lng e ifdiliRE 6f & Bohphdatioh of
hepatitis; non-al coholic steatohepatitis; chronic _hiliary 25 obstruction;
W | son' s Clrhosisl thedivgr.geperally Balvingndministspng to ag dvedusl peRsogdiomdvVeised -
her ei 4, b L @0 j: : liver,
Tt it PRy b Aot PEESRTc of RN BBl OB ool Rkl
l'imted tHthedivet. hBsdnspled of compliedtions sfichheass sfiha fivirane ponted hypertensioal bumi n,
clotting factors,. al kal i.ne hosmat ase]1 am notransferases (e.g., alanine
t r ansam REREEessiye Jiypk insufficiencys ellular cinoma; qase, ,y 30

glutamnyl tr ag.;lgﬁgj%gaa%e RbGods dSUMBSBLYe, 3 riih binbBdifheny HN1PSd S Of

chol esterol , hesi s qf bile acids; a liver netabolitc function,
i ncl udi ngdministenad subdutAnt@ulyt io an amopoinidrem eboutdd aigdd abomt 380ug perddsd, and

amoyi a ne | i,.sm_hor nope .abal i s and_Lipi t | i. . .

ot o 7 254 R 5 Mne BB HFRhE Bobeom B cinBacipne 3R i Mministone
spl-anchnfdy s3eiol OF hlleadd GFBMBREAS, GHd etaddehihistered ovér lodferdRivdy of t20Q6 The
term"dosing event" as used herein refers to admnistration of an antiviral
agent to a patient in need thereof, which event may enconpass one or norg
rel eases of an antiviral agent frqm -di spensi ng device. Thus, the ™~
term "dosing event," as used herein, includes, but is not imted to,
installation @éfuaediepein, the tapni “hepeticaibrenid,T useddhteaenteably hetais tith| “4iveon of a
contjnuo del.jvery device (e.g.,.a pu r ot her confrol]|ed | ease
injebti i rogiss g HS to. agr&“ghmcér%ﬁﬂ%mr@ﬁ@&%&qeﬁ?é@w VALY SVEEOng

I nstal | aj,@n: : ' : hY.er - Lerms " g},%g-sto
any of Zidr%{g(ﬂ%]g‘?u%%n clf%gég?%?e, %‘g%ﬁ"g}/a eocl)%mﬁg’n&%iil%d gragg?)l e,

cont rol | aatlwdihg datnatfstiedso adeiimiaophepearaiodbione aspirinparattiiopriney sdniamid, t hat

act as 10.a,reservoir for a drug,. and fram which,dr I s.rel.eased. Depots
"hl Ude BHHARCTHOREEERS e E e g DR e PP e SR b sl | .
sem - SOl kghoshife tbcaiAifl chétitRa@knts, including, but not lirhited to, carbon tetrachloride,

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

infection with Schistosoma mansoni; diabetes; autoimmune disorders, including, but not
limited to, primary sclefosing cholangitis, primary biﬁary cirrhosis, autoimmune hépatitis,
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 glutaminyltcanspeptidase, 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; deto:dﬁéétion of exogenous drugs; a hemodynamic function, including

* splanchnic and portal hemodynamics; and the like.
: 4




As used herein, the terms "treatnent”, "treating", and the like, refer to
obtalnlng a deS|red phar macol ogi ¢ and/or phyS|oIog|c efféggm“4¢%ﬂqgﬁfect may
be prophylactic in ternms of  conpletely or partially preventlng a di sease
or synptom thereof and/or may be therapeutic in 15 ter rtial or
conpl ete cur e Thgterm dit@@ﬂ@@e!a &y ued heromTseryioradminisey w@%@%@r%“f@ag%

di sease. 1g JpafEhoed dedt* SHSNEH iy GG Srudifc E AOHTERbsObr dn dlipgape 10

OFCUT BRIy TR & human (a) preventing the
d is eas e hgminﬁ:mmar dmgqrgspamsmgslahpee CThusythe tdrmrftdpsing epmrt,d ias pssldgrein, t he

SI sease. Setgled, ot Ty ie, O BROB REhdepelaiprsmg bn PROTRLARRE of sease,

, 520 zﬁﬂlﬁhﬂﬂ of #8562 8RNI QvelyHRvidb g@gss Uﬂ%ﬂ{eﬁédmronb@ﬁlléésd ual ,
host ect,” and "patient," use Thterc angeably her ei n refer to a

manmal uruedulvéh mrenﬂuandr@smghemuhceuncws injeetionefollowedbninstallionelsr  nmammml i an
farmanl mal s |ian sport animals, and manmal i an pets 25 Before the
present ic?R}:EWP CHETY Pt HEr descri bed it is to be understood that this

invention is Mok térdfdepet trofedas kol aaﬁuﬂﬁirw hﬁplahﬁbléﬁﬁcdegmﬁbleaﬁ- meuch may, .
of course, vary It is also to be understood that the term_nol o used

herein i bloriegradﬁée,pmgeﬂed isleaspsysipmp g aregererally nap-capapeired fnd U eet 2sy g
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20 causing reglessmn of the disease.

The terms “individual, * “host,” "subject,” and "patient," used interchangeably
herein, refertoa 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 Jimiting, 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
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20  which may need to be independently confirmed.

'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
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: .of each stage in the 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. iaortai— expansion); score: 2, moderate fibrosis; score: 3, severe
30 - fibrosis (bridging fibrosis); and score: 4, cirrhosis. The higher the score, the more severe the
liver 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
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architecture; score: 3, fibrosis with architectural distortion, but no
obvious cirrhosis; score’ 4, probable or definite cirrhd2i anuasy,
(1991) J. Hepatol 13:372. The Ishak scoring systemis described in Ishak

(1995) J tol. 22:6 699.. St fibrosis a Fi br ou
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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
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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 ,
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portal he nan. csS::Can r ‘

resi st an?gg%lﬂ%‘]e’ @'P‘é% b%?ﬂgd Errﬁ;etei ﬂod%%%?%%%ﬂycﬂ?%gﬁg glﬁéé‘tégﬁf egén%gré(SFsed by
- nMeasur i Ngh eeeh@y, ekinglstaadard tinthunblogldabarkkdntiatic assays. Splanchnic circulation

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




Whet her serum proteins normally secreted by the liver are_in the_narmal
range can be determined by measuring the levels of such!8P8rwHE0%ysing
st andard i nmunol ogi cal and .25 enzymati c assays. Those skilled in the art
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- about 7 texamplyb ﬂfe@apéﬁhdaﬂyl&ﬁécﬁvet@io@f oSEMNATE ar b:uﬁomreﬂebmreatag@mé a@spartate
transam nase is fromabout 5 to _about 40 unit f ser

Bi 11T ubi Mlevataddae) Péasqa’gmﬁgark%raﬂéfdlaﬁﬁfuna%%%at Inast shant 09! 3t et AN 2% ar o
usual 'y |a?§§#(#%ﬁtﬂ?x@% st%bﬁam% é&r Psm,%bﬁgstéb‘aﬁﬁéo%aa& aSEASH ed

usi ng stan assays | evels of serum’@l’bumn are in the range of
f rom abo0%3g st Ieast@oultSO% ogb:lore,lardﬁ mdg@etﬂtae bevel offih®tdmomrrkertdfier s neasur ed

econds arRE e AR Sl Mo PAThARSTREAL ¢ Rahe mnbay ot IR Rethan ey i

one that ahﬁ)uﬁf éﬂé&ﬂv&ﬁ) m&ehs&car@aﬁ&duwé@bfa£éf&ﬁtmﬁﬁertbfh%r fu88sdn RPaWasl 0% at
| east about 20% at |east about 30% at |east about 40% at 10 19 January

- 2006 | easboutbld\¥h, b benst ahout 2856 tat kel abowtBNye, 2t ldastabeutA0%utat lreshabaut J0&aat

PEy i o besCsb B0 skt SERTO%,aled PIRP RS, S, BibEGAEmAIRIBE O\
-~ of | iger thestghm @urket oflivérfandtioalto withiV¥momial kagsl about 20% at | east

about 30% at |east about 40% at |east about 50% at |east about 60% at
| east about 5 70% at |east about 80% or nore, or to reduce the |evel of

t he seru?m:ﬁl;} !“tm function to within a normal range. A
t her apeufica éf{; ective anmount of IFNy is also an anount effective to
increase a r edm@eﬂcneﬁ\aeid sefjusmeseeneoding TRy, pddfpeplidd mdytiscicceszedfromt | east

about 10% at | east about 20% at | east about 30%_ at | east about_40% at
| east ab@ublicdatgbases, elge&gn aplsdaurnghonbligetions aete. Whdlg variong mammaliae FNmf o ut

20181 BBl RS e g e R Rl b

sequencemrbeqﬁedmhtﬁmx mm?b aﬁgbé@eﬁcerwy bBefas ase8shabk Ofbc@ididni imbers
dat abases, e.g. Genbank, journa ublications, etc. Wiile various manmal i an

CIFN-y 15(1[3@[79;;%%5%9&1% 600618t aﬂlesoneﬂpondmggemmaﬁmcﬁ)m&ﬁbﬁﬁﬂmdlm ease

be. T ound Gehotn Ao ohtmeds K210 ME7 455 Rat ST e ERBORSEIIRHE” Tho

corres porapbszg NafHe DIDS*S@Fg}&BQ:ﬂc R232729; {utddéRnecte kA 198 HIMRESZEN6 TR DET S-
J00219; MB7265; and V005 See, for exarrpl e. Gay et al.
20 IFN-y1b (Actimmune®; human interferon) is a single-chain polypeptlde 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

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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(1982) Nature 295:501 (Genbank X13274); and Ri nderknecht et al. (1984)
J.B.C. 259:6790. 20 UN-y1b (Actimmune(r): human interfef@dnuasy 2006

si ngl e-chai n pol ypeptide of 140 amno acids. It is made reconbinantly in E.
soli and_is unglycosylated.. Rinderknecht et al._ (1984) J Bial. gégm
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human | Fie Y4@ahinei dejds ifhadaitidlEhetlionioh idpresent, eg. fvequiteddbr bavtbriunt i

unber oPRER. IR PP pne S reiethoatdd A riinfp ° ©

Al t hogigh nkifhe b3 AX3E@SehicH) it A8 patRAMEEHEE D BS cdll QprisiEn Wt prodehRdBivAgUCt i On -

of the protein and proteolytic processing can result in processing
var i ant s In piserwicrotinbsysteps ot edeeybticegprestion sistamsdmgthigning mpy be rgpovedgo

. 1Si f .166 i i Al th h i | F
e 2B G b e A PEPREPHS bR e B PHAD: R R RRAEL ORALs 1Y
(commenci, QyraGhfhbARion Bfm%rﬁ&égglg%&gmﬁbém IFief péstidey £ human

| FN-y is cleave g?ter residue 23, to pro 3 as protein, or 144 as
i f the t émtefestahclndd fragmenisy ahd cqr Esenivpsiydruneajed atdbe favboxantpmeigal ad i n

naai 10 onsrirea th Bl etedee ot ERaeRi routiif o BRips e AR AL PFrs 1
the G ay ofhufihn gRBMH SMEeron, 8 I6id dshihd add PR tRINIUOT40IBAmBEIMOffoMmI tHs,  Of

140 amno acids if the initial methionine is present, e.g. if required for
bact er i akesidues eftbhie smprotessed\palppeptide)arerprentrsn Exranesuniequences gt bencoded byy )

‘the nRNA t lational .5 "start" signal.AUG Wi ch. <k Q. ' .
of " corteaRirCht Bifrmo a3 Hshend BRirmitt o 1oy B BEILLULE, C0C
eukar yot isge, GHPEARHIO .S Vi Eo, JBI0028NhéBinTYorPSrafed BY Yerencd ONativel N3y t he

subj ect met'hods, any of the native'l FN—y peptides, nodifications and
vari Bt s nidigiies drcludermolecdesnariausly nxtofidiog &-oor amine acid apmidups 24ridd; Btlaked.

truncar edIsEad 153, BTSSR A AT Bt of BERY S BLeh S it 1B e
Such { r agiTanl haiRg NYAck el belusd B BHBfGH SIS Proper ties * of human

gamma interferon, “so l'ong as am no acids 24 to about 149 (nunbering from

the residues Thé s¢quencefithe BGp golypéptide mhiydes) altercel ip vaeust waybkmosmdo the
sequences can be substjtuted for the Z&n’ nQ aci S%&“%ﬁﬁe fqll.owing am no
aci d 1552t BeRsrate Gagetest CIRBRISR FHIUENCSe o) VRIANLHQ S ESIBR ¥t no. |

5, 6%h 923y RRkENT sthAGOEPRE SduBndd¥ prRARIIGR SN, MWL Giffef Y ¥t 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 \)
" acids. Specific amino acid substitutions of interest include conservative and non-

25  conservative changes. Conservative amino acid substitutions typically include substitutions
within the following groups: (glycine, alanine); (valine, isoleucine, leucine); (aspartic acid,
glutamic acid); (asparagine, glutamine); (serine, threonine); (lysine, arginine); or
(phenylalanine, tyrosine). : |

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

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

- inamino acid sequence that iﬁtroduce or remove a glycosylation site; chailges in amino acid
sequence that make the protéin suséepﬁble to PEGylation; and the like. Also included are
‘modifications of glycosylation, e.g. those made by modifying the glycosylaﬁon patte_mg of a.
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15 noi-eties include mol ecul es vari ousl y extendi ng fromamno acid residues
24-150; 24-151, 24-152; 24- 153, 24-155; and 24-157. Any2dpnuapedQdo
variants, and other variants known in the art and having IFN-y activity,

b i n. ; t, methqds. Th f the |EN | tid
o b et R 8 SO AR one e SRS ool B e IR O
changes eposRpURe pelypéptidatd &Bme thapefiédt @Bcvéyldtionssigh lay nvendliagubst anti al |y

simlar to the sequences provided herein, i. e. will differ py at |east one
anmino  aglveosydgingfadealyrosylating cnpynes o &sq erpbraead aspseapeness thsb i ¥%hout ten

am no ac'ﬂ§Slé AUERGE; E5o ' hWORSmel g}SErtions or
del et ong. léf]i- nlt%g wagﬁdgﬁ%&{gﬁatgr@éﬁgﬁékpﬁﬁt rog’uce al ani ne, or
ot her5 r ephaphsthreominebe used to determi ne key amino acids. Specific am no

acid substitutions .af interest include conservatiyve d non..25. conservative
Changes. - Cons B ya e mipeeTer On AR P o ThanfFed i Hhavefi G0

substi t UpjdRtsy chbrhishtesiifque®bd Ao RpEvR YRS refigiakéd tB?rot@d)l@ﬂJ: B&raddilea) fone,

i sol eucine, leucine); (aspartic acid, glutamc acid); (asparagine,

gl ut ani neptimizeselwbdity propetsias,es jo repfisrshens moye guitabless:a therapgysisaggnta Fani ne,
r osi . Mpdi i ' £ h . 3| i
b o acPirrGh B8R ine bR By bR BN onedBe BB B m o, B TR

e. g.10 acgl, yi0m0) 0/BiolIClemy R75¢Y3 Z8BLIBTRIYX hamdes maybeused thad dricthds eegiduese t hat

i ntroduce or renove a glycosylation site; changes,jn am no agjd se%uence
that make apgurEiag Lramigo peidmmey IRremate acifser pap-nafuglly ogeamng

the :

I ncl uded . LELGal i : | made by nodi fying
t he gl ycssy gtcir%ﬁhég %r@é&ﬂngﬁﬁﬁ% %%’éet;%g?g%‘pt ide during its
synt hesi s andThe polgpsptitgs may bapfepated by ip viswesynibegjs,asmgToneengionslymethogsosi ng
t he pol ypeptide to enzynes that affect glycosylation, such.a mral i an
gl ycosyl %%W@%@@Mésﬂn&m% ﬂ?ﬁfﬁ%ﬁe‘%“%ﬂ S&ﬁ*ﬁ&%@ c‘gﬂén@@ﬁnggﬁces t hat
h h . : y : : i

aveys p R&%ﬂ&%@d@ﬂﬁ@é gﬁfﬁl f'hén@ﬁtel_ SSseqeride 2RO RRALYYF Girefration will

phosphoseri ne; reonin I'ncl’uded in the subject invention are
pol ypept beléstetnhiatd hyp venvenienceneatinbires, petitygequired; andrthe Bk nif desiredevaifudues so

o1 ubi || B g e eESiged £ henapPateAtHbe SrURrn A b Bt R ¢

agent .. Ffiow ?ﬁﬁ.[fﬂﬁix?éﬁo-otﬁe?ﬁﬂ%ﬁi&?%?ﬁ) Dhutdhe. TR dyERINFB¥abBe 6386 BRlle t O
enhance stability (See Friedler et 10 al. (2000) J. Biol. Chem

275: 2378thiceRas)histitlinds foydinking tb@ mealdon kemplekctatnsyt gronps s 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 ADMINISTRATION |
IFN-y is administered to individuals in a formulation with a pharmaceutically
acceptable excipient(s). Awide variety of pharmaceutically ,_a'_c_ceptablc excipients are known

- in the art and need not be discussed in detail herein. Pharmaceutically acceptable excipients
13




other than naturally occurring L-am no acids, e.g. D-amnq acids_or
non-natural |y occurring synthetic amino acids. The prot érdanmy 26
pegyl ated to enhance stability. The pol ypepti des nay be prepared by in

Y et nia0E el Bk RRN RN RRR o PR ns R0 B0 Ror Deatrble, AL et ot 1y

- produci ng2006) "nem@m TiEaScipmetmlatnraancs SOPRAfRCANI0th REIHHRANDRhiebtt,

pr epar at LV8 det er m ned, gly conveni ence, economni Cs, Purl tg required,
and the M ﬂléﬂmfm& &éﬁsm%a harggeeuiig eﬁaaa Bermaandilug hefivenyetemst (99

pol ypept irsle. Aiid 8fars ¥l 18] SLiBindut £ AL 1Bl f O inking
to other nolecules 6r to a sufface us dystelneé can ised to nmake

t hi oe$ he Pharnidceeticl Basipicots (2000)k Anl. Kibba etlt, alis.j Fhed: @mp)éreRhamﬁcémixadl groups
for form,n am des 20 or esters, amno groups for formng am des, and the
li ke. éq ypept I des may al so be isolated and purified in accordance with -
conve nt i onal . In fiRisaBst @ém@@cmmbﬁmgeﬁx@tﬁa%éaduﬁﬂsﬁ%@ tHEHod Risifif, G ed

of the expression host and t he | ysate purified using HPLC, exclusTon

chr omat o§PRSRiENt gernsgapahle ofieortag i theesireditherapsintio nﬁecrbnga}sh‘shﬁ agentgamer

f th h 25
Caed v 1 P EhebErads 6 iy bEBrIRRiaROic totbEnEo B Qe rore
usuatly pattllcﬂiaﬂy, the agdiits of ke Prgsepe igehtionéafite fakhilated ﬂt@@ﬁémﬁb@lﬁcap5% by

wei ght, and for t rapeutlc purposes, usually at -least about 99.5% by
wei ght , P‘hmP‘é‘iﬁéﬂns coBbEBHPR WithSRPEPHateaphiamasutipallyaseomieble FarrigiseBar at i on

o L1, PARAARS <@l e DI DBkl toud D5 RRET PR G alibls O P25

ADM NI STmmbmch EMtapletss capsdles,postderse graholel, Riiitiicgtspdodutions subpositeisd,i on. wi th
. a pharnmagceut. cal.l cceptabl e excipient(s). A w de variety of
| Ktighe ot e el

phar macelti¥ cipients are known in the art and need not

be djscussed A@saaf%&ﬁ%ﬁb;@%s%gﬁﬁﬁ@ﬁp@biﬁ@@ﬁ@é@k@ﬁw& ts 13 19

January 2006 have Been anply catl o

i ncl udi nggal, fb@pc@)mwp], paremteradsenmﬁuton(eﬂgﬁmpdérﬁmﬂnmgsmm eragheadateg and
Practi ceacc[ﬁml Phar macy 20th edition, Lippincott, WIIlianms, & WIKkins;

Phar macetittcal sage Forms and Drug Delivery Systems (1999) H C. Ansel et
~al., eds 7th Bfpharfbdtitd Absage Wrnhs, &Wa&%b@%ﬁﬁ&e&%ﬂﬁ%ﬁ%ﬁh@n

Phar maceuti cal ci pients (2000) A’H Ribbe et al., eds., 3rd ed. Amer.
Phar mac epharmageutically acceptable salts, or they may also be used alone of in appropnate

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-
- propylene glycol and if desired, with  conventional additives such as solubilizers, isotonic

- - agents, suspendmg agents, emulsifying agents stabilizers and preservatlves
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Assoc.- I n the subject met hods, the active agent(s) may be administered to
the host using any convenient neans capabl e of resultind?P9#uape2Pssi red
t herapeutic effect. Thus, the agent can be incorporated into a variety of

formul ati ons L1t her lc.admynistration. Myre 10 particularly . the
agent's of 1 ne oy pbBEIERAE 3R B tiae S ipmolfirfes it Bk i Elenlors b

- conposi t bases styh axsmimlsifing bases shwapPssldble dhses. THopoeds ofahd pregsrept abl e
carriers_or _dil ueglts .and may be formulated into preparations_in solid,
seni - sol AenfioR camybepdniasteaeirectally via 2 Sgpostigry. (Ths sunpesitery san imskudep onder s,
granul es LRk 0B & | &oa'}]iﬁ | | {Wg{&, | ts and
aer osol sfve%gﬁgAs suagshc,0 E%%ﬁgg%bgﬂdgn 0 tp?’??? é%lr?téyc?gs% e é%ﬂ?%\a/dgggi n

vari obis Wayssratires lyefdiresplidifiead at rdnme Gembperatexet al , parenteral, intraperitoneal,
intradermal, tf dermal , i.ntracheal ,etc., admnistration. .. ln

phar maceut | caﬁ@%@%@@%&ﬁﬁ&r opigr E\e@@lf‘é“%?%@néﬁ‘ﬁ% iSRS e f or m of
thei r phangReaots Bay by pRGLRA Rt Sathidsagunit Y ei@yplal efpBsmised al one or
in appropriate 20 association, as well as in conbi nalgl on, wi th ot her

phar macetatiesaponful dablef or sunpositpiyisontpins a profétewiingg areanbd obthacdmpssitipn ent s
.ake, | . Limiti ._F . t] , th
Sgents oo ERAERR o g s Siorl SHRNY s obdgBormlstor Ao RBERBRGARTC, | o°

mak e10 abbémhinistiatio ey, cogipise! the Snlibitar ) $nlh eSmpbsfiorcasaigohfion\th biRrile water,

conventional cadditives, such as | actose, mannitol, corn starch or potato
starch: Wl srlinearnother phasmacsytieallyacesntablecasdiet. ul ose, cel | ul ose

derivatives, - r , hat i ns: ¢ ﬁqlgl'aﬁ#, : S, such as
corn starch, g%?g’ltr% ?tﬁgfi @ﬁ%ﬁ@d%‘ﬁ%gﬁcﬁ(aﬁ% ﬁ{’/@é‘é u (%%?gt%&??
| ubr i canswifableuashinitaryt dulseges fortagme sind imBibia aubjbes, caclouif caesdningd, w th

diluents, huffering agents, noistenjng agents, .preservatives and flavorin
agent o, iedoisged deaie el joommriipda Ghy Fresotp RisaneR FRAFOR T gaBion by
di sspd Vi BerficiRBt UteRIE &H@d&ﬁe@éﬁécﬂ&é&b&ﬂatf@fﬁél?? Eﬁﬁg@%&xﬁgﬂﬁv% pRaueous

sol vent, such as’vegetable or other sim tic altphatic acid
gl ycer i déd8yengzamic opehiclghBhe speéifibations fardhelsowl uniy dogage Enmseif Yoopreseabd i f

desired,.with conventi gnal additives such .as sol iliz i sotonic
Coont o infetihrtiahend b fecbarEhls bowp it GriRved S e e e achfpved dhu
preser Vame\fﬁﬁnn%dﬂt&nﬁ@@a@édiaté’@@ﬁh%ﬁéﬂEtﬁﬁﬁfﬁﬁﬂ;in%ﬂé%owemS can be made into
suppositories by mxing with a variety of ) 2'
Effective dosages of IFN-y can range from about 0.5 pg/m" to about 500 pg/m”,
20 'usua.lly from about 1.5 ]Lg/mz 10 200 I.Lg/mz, depending 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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bases such as enul sifying bases or water-sol uble bases. The conpounds -of
the present invention can be adninistered rectally via d9duppesid®ry. The
suppository can include vehicles such as cocoa butter, carbowaxes and

pol yet hyl e | ycol s, ich nelt .at _bqody 5 tenperature, yet are solidified
at room Fﬁﬁ%@%ﬁ%cﬁp%}?a{ﬁﬁta&ﬂmd%ﬁ%’éﬂgﬁge% E)mcgi;y sting agegk: fif i on

- such as. %ﬁiﬁ%sageﬁfédﬂdﬁﬁéﬁﬁé}@r&r@é@ﬁ]@%ﬁﬂéﬁ?@tﬂ)ﬁpﬁﬁi@rOVi ded wherein each
dosage unit, Tor exanple, teaspoonful, tableSpoonful, tablet or

supposi tory, dcYhergitheagenpisapelypepiideeolanulentidsi(e.ghe polynpdedtidesncodingt ai ni ng
o b bon PE - 9 ; o T
"ht r avendt S bty W rodlcd bt kel oo § @TRBR oh Ringrd i o ng”

I ntravenous

conpo$i t ivixal imfeciioBOinitrdinjection, 8 Bkionefwadicles. J¢b @ijEttion Sdlyialt® verusadgdrher

pharmaceuytical | y acceptable carrie e term"unit dosage form" as used
cilgr i "f15=

..Th

herein, MEfEReEs Yeatipn, ag descripedby Bl ef & (108D dngl Bioghemdlp s ages
¢ h Y . : i :
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suf fi ci epharticte pmobhrdmentrdevidesirr" geheqfuint a¢ deseribebmdhalitemtureddeh, far example,

h ' I bl | t, ' . hi,cle. Th .
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depeng omdrdiRuRe DINA Uhat beabRad st @ned CipericiRr fld84in iRsde achi eved,

and the phar macodynam cs associ ated wi th each conpound. in the host.

. Eff ect i vembodimpats istus¢ of\a livarapecifimpremiotes to dbvetraesptipnnd anepatsblyt lided
gg/ n2, usually from _about. 1. 5 [n@,,t0 200 g/ n2, depending on the size
of the p i-éyncto_ﬁm%ﬁeguenggPfg??r?épaﬁg%ggeg&egﬁ 106 international units (IU) p@
50 g of prot eMhosclRkal 2 the it Will Wallily aaedibt (BAMbSSIeRd Scdnaky 808 furcivg! S
can vary as a function of the specific conmpound, the severity of the

synpt ons O sperlie gamperndptheisexerigy of the syupjoms and shesugeeptibilifeek the suhiester r ed
3 _ . | . . by 1h e
05298 LPRaRcMAE D RIRPALE'S: 4 B30k b b L BB Palirt RS by Blost | 1
physi ol ogkitidh theotreby 3 vadfiety af geatan conpound: | n specific enbodi ments of

interest, IFN-y is admnjstered o an individual in unit. .dosa f or m of
from about 25 %@%ﬂ%%ﬁfi@@%@f infsrests IEDb is admipisigr aﬁelwoaéw%qqlaforor
from ab : : ttoe 3008 ] § Wel1E : ) of

I nt er est ?&ﬁcﬁé&g%se {sﬁ%%out 200° %DH%H %ﬁoﬁﬁ#&ﬁ%@ oc'%@%é of

i nt er est mahfblhb, 0.82 agndodivet sweidate/thls, (Ohampamdysoibatd A0mEc &z padiollar

exci pi.ents, such as..vehic , .adj uvants,. carriers or dijuents, are readily
RN S R St N I SR SR T IS e

~ 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




15 19 January 2006 substances, such as pH adjusting and buffering agents,
tonicity adjusting agents, stabilizers, wetting agents afdanysey ¥906e are
readily available to the public. Were the agent is a polypepti de

pol ynucl egitodan %ﬁﬂl&% . FIN-
I nt roduced i nt oél?? gE}Jes or host %gﬁr %ﬁeﬁ%% N n%'!‘egm%%gnrlgh{ﬂgon% dﬁ%ﬁldl ng 5
viral i nfﬂb@tlﬁmwfrﬂccﬁomrajbemttwo weeks tofabsutﬁomﬁe&lﬁ$ﬁcmasoutme moRfleRtdboat may

al so be d f Nt r ation, as described by Furth et al.
(1552)° K6 st i SE%7 e Ron el shodl bpmiaipssiion ghow dows oy abou
i cr opar tstnhesths,ARsh dBbit WBI aehthd Vol AEer R o, ﬁ:om%'b%l éi%}ﬂ nP&ﬁmb%Sﬁé

0

device, qr "gene gun" as described in the litefature r exanpl e
Tang et aiveay, foopboutd igrio 2Eeut 25parssay fromiabee QQxﬂaw tnubmﬁm@plemn Ihe@ are

coated with t [ bonbay,d

particul ar i n[ig}lég \}?b?fzﬁ ngtﬁat *r@g?%“fsgl% SB je nF t@@ﬁ‘%ﬁ‘é&ﬂ gl‘ are
pr onot er nbbiinited & m;emmrdepﬂces?m ﬁﬂpl&ﬁta'ﬂ@@%ﬁi@b,&é% ﬁ\iﬁ% suciThk ¥n 6§86t
sequence r ef entlaIIy in liver cells. Those in the art. wll

readi I'y- BfPPe B’Pjé’fyf’ﬁﬁkayé‘@%@ qoanested e grpathstsy; Tagd@gradahl@tlmahntsohmsamegpecu fic
d t f S
conpound ebdié, 58 Wittdsierls, 4113 xfmr&raggerg@gst&m Hefighlih Ble'pid ﬁg vidtfon,

subj ect t'o side e a es or a glve
readM)y &@@Wm%@%hoﬁmﬂ@omdemenymyﬂhmcanbebseda var| ety of neans.

In particul ar odi ments of interest EN-y s, adm ni ter d.as a isolution
Ui Cabl e for THA AR SROReSptrn Set PORLY deyioce ckipies on d6¥iep: which

for nul at §&AcE Qi b BséDort ForBramPRMYeE infiti UG
0.10 ng pol (;/sorbate 20(/)rr1_0 Iﬁmoar]'?ll c%llngdrﬂ_ZO %p%ﬁl?%@ I nt leﬁrlgltjﬁmleN-

i s admi .nPenbs, dapeis, @prer%s%wn@raﬂz m@@d@gkqmenﬂhﬂqmﬂdmﬁ)sl y

Mul tiple ad | st.er ere,multi dose | NF-y

are adnt (gﬁc@ﬁg(ri gé &?S%gg?jp%c?" Q&T‘?ﬁ IPF??{%f\a!rﬁa%?ﬁ 13 Sé“tﬁl?\lggorp}@\e“}@ﬁ tw ce
per imnthlstanhmenndn l]fﬁ%ojﬂe emB&TndntsOMe ﬁn%ﬂ:[eh%%ystbﬂ’h@@ déiﬁft wesker t hr ee

ti mes per week, four tinmes per vveek 25 flve tlrre ger week, six times per

- week, ore@h?wentﬂh@ﬂ@maﬁqhvwém@ge%amnmm icni(sEeprinjectstde
I tipl d .1 f bout
one :jgyetjoi%ga 3 i, 3400, 2y S BBy SHL B YTt B ARG

“about onef aimjeckioh devibe (4. g.} aeyrinpaidibnecilc) Eh@@@bﬁudub@s delivefySysem. afeubrmh our

mont hs, from abouf .four nmonths to about six nonths, from about six nonths
to continuous delivery system” 1s used interchangeably herein with “controlled delivery

—)

!-"

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.

25 In some embodiments, the drug delivery system is a pump, e.g., an nnplantable

- 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- 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 invenﬁ@n Examples of such deviees 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
17




30 about ei ght nonths, from about eight nonths to about year, from about -
1 year to about 2 vyears, or from about 2 years to about Wjﬁ@éﬁrié ® nore.
In particular enbodiments of interest, ]JFNvy is admnistered three tines
per week el about 48 eks ne. enbodi.nents, LFN-y is
adni ni st égéég{e é}t%bn O%t?gt%u"lc%w?(%ﬂl eo?’ccﬁﬁnpﬁs %%Wia%otﬁv 8m t hat

- provi des réfillatie) pgipgeieine) Pases ﬁtbvid@ Rbfisptérdedi@lofiad RiealdovepgaR. 16 19
January 2006 enbodi nts JFNX s adninistered over a period of tine

rangi ng from aB8BEe Vewmbwmfﬁwmﬂymﬂawé@ﬁs to
et A S0 i A A,

nont hs to about fo nont hs SI' X nt hs,
f r om aboumethids and detises welhkwown inithghdrt.nAn ilnplanfatiomsadi atsite ingihin tlfrebbtﬂlss of O

about 5 1 from ahout ear .t o. abo ear or  from about ear
to gbout ﬁ@&&"ra& hé& ud ﬁf%ﬁa ‘ﬂ%ﬁlﬁmiét“a%% szt}?&?dam@%ticg}bﬁés?‘/or 3se "
in the swhyles, bﬁﬁr@ﬁé‘&éc@ééhﬂﬂ%mﬁutto a%@odeﬂﬁ&l bitaféhuls Gntrarhee! EIahQJ? ot ces;

an i npl ant abl e devi ce, s, such as an osnotic punp, at may or

may not Keitahlm W@@Dta@umeeféﬁtb@éi’ eSubetaod@g;rlmjﬂmitzﬂlonmﬁbmt gonekallyqefves]
d t Al | d th
o beeni PGl b ARRARLE i N R e P S B SR i el [ ver'y

syst @n can be used. The drug del i very system can be any devi ce, including

an inpl agat abl e deV| ce, which device can be based on, for exanple,
mechani c APSQRERS; WTOFB%TB%cham cal i nfusi on punps, depots,
f or

h .
Cont rol 'ed 1 ol s s8el tycktiof ol efiblil ¥ Ty EPHbIUAL b AR -
: Zu: t abl eIFMty maénmap@ﬁl%ﬂb&ﬂ'&ﬁtﬁ{ﬂﬁomnﬂmn%mgmwa?nﬁﬁﬁt&ﬁt&gﬁ@@dlﬂﬂhriﬂﬁals whe d[U
elivery systemis.,a de n o odi ment s e_drug delivery system
is a co%?ﬁ ﬁ‘&bﬁﬁ?&@?@ﬁé’?@n ‘}E‘E %§Of 5 AnysHiien inglpde indjyidy ahﬁYﬁ% Y .
etc. )5 | Bechldlintcaly BBfn6MRCH }ﬁbro%ﬂ%ﬂﬂaﬂaéiﬁmv\r&{ays&ﬂ @bty

conmbination of ain ectlon evi ce g., a syringe an
cont i nuodevetigied ¢kinig EhrosiFibut who ane considéred abrisk mi‘edewlepmg tiyatfirdsiss used

i nt ercha I el h, "cont.tol | er,

_encorrpasglgééJ gﬁftfuﬁ{f’dﬂ u%m%tb tare%‘rmqe EH@‘I\{W% éﬁ?"étgg'gcm punps)
in - conbindatidiels Whé BreGatebRH oty HB V] ﬁﬁi\&cﬁﬁlsdﬁﬂb &%%nfe@@é wWithchistoRoma W de
variety of which are known in. the art, including, but not limted to,

i nj ect i offauwe;dedividyalsivwhel hawe b@ﬂn@xy@@dé@qheemgal agents ipewn wuesulbis liver osnot i ¢
pu t y: onpect ed at,h ter r.adabl
- np”%on i gﬁﬁﬁop%‘blgg%é@s d“gﬁ %1%% bég %%Bn:gr\g gson s ease; md?wauﬁg d1agnose%
with hemochromatosis; and individuals with alcoholic liver dlsease individuals with non- -

DexD

. 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




- 25 In sonme enbodi rrents;'the drug. delivery systemis a punp, €.d....an
inmplantable punp, particularly an . adjustable inplant aBEB?ﬂ%%Q%G
particular interest is the use of an adjustable punp, particularly a punp
that is asltuteaidtRoddtifitRe inBtaRGSdntioR afeQatiBRk W& eX S50y

adj ust ab!}‘?’ fromoutside the patient's eg%dy. gﬁ@‘h*ﬁﬁ‘ﬁ%%s?"ﬁ%ru gglg%%r ammabl e
punps tha

tiongfingluding gatiegtstwighfaredeened veranshosfs, inBdmgdhoset her

antiviral . I e iods of time,. e q., .24:7 oyrs,  and
to achieve A %vee?grm %EQ@%‘O%% ‘?[g%rie %SOd?IBe%E’ 1’3@8@%@6\1‘%@5%‘9&8%@% ve.
Mechani ca¥ittothe ebetioddsmf tiedmpiantibvintion fichide paiBgs Gl nHl®e A8 Wi idRisk for use
Wt h tshe . ar segit}0 i nyention, Exanples of such devices include those

descr ’bed"fHORE S%)‘E‘aﬁﬁﬂaél, rasis (fages Il 2 inghg YETAVIR, Ludwan and §chever

4, 487, 603cordig38Rteinkds , A J neral, 17 19 January
2006 the present ﬂirirlte%f ﬂ%%%g%?’%’ﬁﬁé ]%g#i%%%yslcglg%ﬁlg&%gonpl i shed using any of
a variety of refillable, punp systens. Punps provide consistent,

controlled rel e.aver tine.. .In,one enbodinent, the drug delivery system
is an at |east ef‘ihieé’ﬁsﬁn‘!i%?%ﬂ?gﬁr}@engbﬁﬁ%gi“ﬁéegmm@%ﬁ@o@vi ce can be
i mpl ant e@ndbdiatntsslibieaR liEsholll RMhad ' i ﬁ?iﬂls | &ES
wel I known in the art. _,&n i npl ant atﬁﬂdgyygsgghgg%ﬁ%g\%\#t&%fﬁ egg%dcﬁ%sof a
subj d8t &ayhsimeadeand egyivalentsveanbegubstiveed without depenting fmncthp aee tpicit end

| mpl ant at.j [ Pyl . re not.necessarily lL.imted to

subder ma%éo(bg t?g('t‘,}}tfﬁgﬁeeﬂgﬁgl Li?%%@%?%&? &1’0%1%%3%8%@?? 5%%%@%1 adagt QE“I&?‘}I"I"H n a
subj ect ' sitiatidy, m&eiiak tamnperiton ofihaaet, prdcss, prdcess s%é;?ox&ft{ﬁ,rtéltﬂeyowﬁcﬁfv@,r red
because of, .conveni en in imlantation and renoval of fhe drug delivery
devi ce. R &W&%&@WWE&H’W@@%@@M infendeghioiberwighiovi des
met hods ' i ' 1.5 by admnistering IFNy in a
therapeuﬁegg?ﬁéﬂﬁg%’%@%%g@eﬁ% an individual in need thereof.

| ndi ¥»duals who are to be treated according to the nmethods of the

i nvention include individuals who have 15 been clinically diagnosed with
liver fibrosis, as well as individuals who have not yet devel oped clinical
l'iver fibrosis but who are considered at risk of developing liver fibrosis.
Such i ndi vidual s include, but are not limted to, individuals who are
infected with HCV;: individuals who are infected with HBV; individuals who
are infected wth Schi stosoma mansoni; individuals who have been exposed
to chem cal agents known to result in |iver
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20 fibrosis; individuals who have been di agnosed with WIlson's di sease;

i ndi vi dual s di agnosed w th henochromatosis; and i ndi vi dd&ranugr 7081 cohol i ¢
| i ver di sease; individuals with non- al cohol i ¢ st eatohepatitis; individuals
wi th autoi nmune hepatitis; individuals with primary sclerosing
cholangitis, primary biliary cirrhosis, or alpha-l-antitrysin deficiency.
I.ndi vidual s who have been clinical |l YClfId§nosed as infected with HCV are of °
25 particulagNh%ggggig 45 many enbodi ments. | ndividuals who are infected
with HCV are Iedas having HCV RNA in their blood, and/or having
anti-HCV antibody in the|r serum I n many enbodi nents, |nd|V|duaIs of
|nterest i ncl.ude those_who exhibit severe fibrosis_or earIY cirrhaosis

( non?deconpersat ed/se ehiiNyy do thegranufacsare af s medicament fg7 redyeing liveriihress
Cirrhosijgaf gﬁgg gnsated, Child's-Pugh class B or C) due to chronic HCV 30
infection an are virenic despite prior anti-viral treatnment with

| FN- a- based theraples or who cannot tolerate | FN- a- based therapies or who
have a contr indl%ﬁtlon to such thera i es. lgPartl(ilular odi nent s of

i nt er est, posi£F Y& 4eRNALSg glaim, gf‘fra@e Yfugd hag p gendition,selegted

accor di figyt aaetgﬁalﬂ\démml@ Mdnmgalm SDROR, ﬁeﬂahapbemfuelinféétﬁﬁt Hiﬁﬂt wi th the
met hods of the present invention. In other énbodiments, individuals

sui 18bl elcphelia steatehepatitis] Beprtitiy Ervirus ynfooEm, Wilsonsidéseasst dlpbia 1 afititripsin nst ant

i nventi e PaLlents t.h deco nsate ci rr.hosi

mani e 08T iee, Poh &R pd e s AP RERY B, haris RTRG et ol and

i ncl udi agolm@age hépetid.i ng |iver transplantation. In still other

enbodi ments, individuals suitable for treatnment with the nethods of the
instant invention include patients with mlder degrees of fibrosis 5

i ncludi ng thgse i{b I Ludw g,
and Scheuer gsco%gugeaif{%arléﬂ %éie?n ﬁ%ﬁ%?ésésll S?%ﬁgd o'} ;ﬁ%ﬁ?”gﬁ ss{?gfli ng
sysi®m py a¥hntadisbeingsystemt i nventi on has been described with reference to
the specific enbodinents thereof, it should be understood by those
skilled. in the art that various changes 10 may be made and equi val ents may
be substitutgd w U@@Hﬁlﬂﬁgﬁf&b Pf’a%fﬂrég‘?afn lic Eﬁtrﬂ) n@t’%gsm%EQQe of the
invention. In addition nmodi f1cati ons nmay etoaap a
partlcuﬁmcnorsutmndn'lﬂuahsalfkﬁhglﬁpnﬂmqnﬁbmsmn of rratter, process, process

step or steps, to the objective, spirit and scope of the present
invention. Al such nodifications are intended to be within the scope of

thexgl ai ms appendefe BRI cRim YS wherein the liver function is determined by measuring a

parameter selected from 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




19 19 January 2006 CLAIMS What is clainmed is: 1. Use of I|EN- n t%s

manuf acture of a nedi canent for reducing liver fibrosis 194 #HBOvi dual .
2. The use according to claim1, wherein the individual has a condition
selected fromthe group consisting of chronic al cohol exposure, hepatitis

B virus infection, non 10 al coholic steatohepatitis, hepatitis C virus
_infection, W sonThe ujexdagy ongppelaimg 1-Zrwhareip JENry is desfadpiinigisgtion in an
henochr Qmat 0SS LAary bhliary cirrhosis, primary sclerosing cholangitis,
and auf’lgllg Orggb%@ngp?lgi%ga?f?' The use of claim1l1l, wherein liver fibrosis is
reduced in severity, as nmeasured 15 by a standard scoring system 4. Use
of IFN-y in the manufacture of a nedicanment for increasing |iver function
in ah individtal $he resrafisgy ppeaf ¢lpips -7, Whesein dFNogs for adganigkaionsfors aj m 4,
wherein Eﬁkﬁiéﬂanefastfa‘ﬁBﬁttthfé@niTx&tﬁiset erm ned by nmeasuring a paraneter selected
from t h8 group consisting of serumtransam nase |evel, prothronbin tine,
serumbilirubin [ evel, blood platelet count, serum al bum n | evel,

i mprovenent | n portal dge pressure, reduction_in d e ., of ascites,
reduction i nllgr | e ?uﬁ?fo\gﬁéﬁg%aﬁf BRSHy 7> Welnﬁ@d?@ﬁ]?’ﬁ%ﬁﬂé"degr ee of
internal varices. 25 6. Use of IFN-y in the manufacture of a nedi canent for
reduci ng the incidence of a conplication of cirrhosis of the liver, in an
i ndi®i dual sU2.f er Theuseradiany pneof ¢laiprsds?.swherein Hed Fisp isdbr sibgitan®uswher ei n

t he cong%éc%%; n of cirrhosis of the liver is 30 selected fromthe group
consi st 10 aﬁ%?tal hypert ensi on, progressive liver insufficiency, and
hepat ocel | ul ar carci noma. 8. The use of any one of clains 1-7, wherein

| FN-y is for subcutaneous admnpistration in an anount of from about 25 g
to about 30013tg P ugesany oue of dginpdntiayherdoHNTHe fagdmigistsatipndne of

cl ai s &mﬁnﬂéﬁﬁ£§‘” IFN-y is for administration in an

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.

21




~anount of about 200 gg per dose. 510. The use of any one of claips

wherein IFN-y is for administration for a period of at éggﬁnﬁﬁbaQGthree
nont hs. 11. The use of any one of clains 1-7, wherein the IFN-y is | FN-yl b.
1012. The use of any one of clains 1-7, mhereln the IFN-y is for
subcut aneous 28dnmi dihsupaef any. onedf clphms hé’ewbﬁemrtiw dowagofegihen isghige imesher ei n
| EN-y i [ [Wels! mul tiple doses. 15 . 14. The use of any one
of clai eiﬁ'g?ﬁhﬁer%#daﬁﬁﬁpeyls for adm nistration at |least tw ce per
mont h. 15. The use of any one of clains 1-7, wherein the dosage reginmen is
once per 20 week. 16. The use of any one of clains 1-7, wherein the dosage
reginen is twice 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
clainms 1-7, wherein IFN-y is for adm nistration for a period of at |east
about one year. 30 19. The use of any one of clains 1-7, wherein the dosage
reginen is once per week for at |east about one year. 21 19 January 2006
20. The use of any one of clainms 1-7, wherein the dosage reginmen is three
times per week for at |east about one year. 22
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