USE OF IL-1 ANTAGONISTS TO TREAT GOUT AND PSEUDOGOUT BACKGROUND Field of the
Invention [0001] The invention relates to methods of using interleukin-1 (IL-1) antagonists to treat
metabolic rheumatic disorders associated with hyperuricemia, including gout, and chronic active
(refractory) gout. Further, the invention encompasses treatment of conditions such as pseudogout.
Description of Related g 1092 MetakiGiEre 4o ik ASeBIPFSaRits esiipdudyperuricemia, such
as gout, are characterized by perversion of the purine metabolism resulting in hyperuricemia, i.e. an
excess of uric acid in the blood, attacks of acgjg-ReREtijNd formation of chalky deposits in the
cartilages of the joints. These deposits are made up chiefly of urates, or uric acid. [0003] Known
methogg fosipatingeRash include the use of uric acid synthesis inhibitors to inhibit the accumulation of
uric acid in the body, and use of uric acid excretion promoters to accelerate the rapid excretion of uric
acid agsyeyuiaed-in ths-badlycAianwnrlds an examalerrlrwricds synasis inbibiter. Rresnecid,

sulfinprm%zon.e nd genzbromz%\r ne.arg exam les of urig.acid excretjon I%romotters, Ir}terl(gul)<in-6 (IL-6)

has been Proposed Tor LSe I The tHeatmBnt of Goat 4S 4 SeriR-urie adid decraasng agent (548 Us
Patenf 61067 BO4)V 0802 PPSRISERIUT S RSP aF ypariHemit distr@er 4P Hivolves the deposition of
calcium pyrophosphate. BRIEF SUMMARY OF THE INVENTION [0005] In a first aspect, the invention
featur@§SSTREMLES Stelatatidyt inhibiting, or ameliorating metabolic rheumatic disorders associated with
hyperuricemia comprising administering to a subject in need an interleukin 1 (IL-1) antagonist to a
subjedPM Mg BRerE S ARt 1SRG S AL E oMTPIYRE AR BIBIBEIRAY ot intBiRTIG HRe Py
biologicavaestorrdthe -durimchudirigpfasionsphoteims hyapabile oftrapmngiteds oSuck asdmithd Bteag!'. In a
prefersed @mnbrodimeatiiing, |bndi XM isi@n dichalkpaeiissitd SHomPIQtaIBgeo PHisi YW OrHesd FREBREOT

comp%pee%sdgqj% %hrighllt Q%F%L@%‘F%WPS’H&”L for example, an IL-1 trap described in U.S. patent No.
6,927,044. An IL-1 trap fusion protein comprises an IL-1 binding portion of the extracellular domain of

humangled RAGHRA 3RethobLIBAING R tE’&PTn‘Q&d%W@QEM%HP'E‘C%r‘sr?&ﬂB'!Harﬂh'ibhjo@'roeﬁﬂﬂi&t_ the

multimerizing component. In a s eméc embodiment, the |L-1 trap is the fusion protein shown in SE

ID NGB THIBIRCBhH 625 D rBtEIR RAWING St teBSH dBit6 3t RIS TB RPN &7 SEESTBINGS 1#Phd
capabtecodtisimdihg anddighidsicimulbted . i0sbofopry |Alotrained isearn guamotters anespecsiedativasitages
relativeinitoe BedafRiipkaniniyrkatagenstsiaseyrsalreeasaisedndluding allowragallssatanspf
gout %%R&%W—M{fﬂéﬁﬁé&cﬁ&ﬂﬁ%ﬁ&% g&%ﬂ@iﬂ'ﬁﬁ%&ﬂ%n‘f;ﬁﬁu&e Sldg efferts.syrh-a% Reexample.

reduced |nﬂectlon site inflammation or reduced immunogenicity. [0006] In a preferred embodiment, the
metabBIR TSI AT §RRE8F §%8ociated with hyperuricemia is gout. The subject being treated is most

preferably a human diagnosed as syffering from gout, for example, chronic acute gout. The method of
the inJePn ERUORHRLss fievehiRer6r IrAeTof a0t Or HYSLTicBRid TR RGnar sCRjuAT

sufferipjapleetrata. [0007] In a second aspect, the invention features a method of treating, inhibiting,

or ameliorating pseudogout, comprising administering to a subject in need an interleukin 1 (IL-1)
antagonist to a subject in need thePR&&F SUMMARY OF THE INVENTION

[0005] In a first aspect, the invention features a method of treating, inhibiting, or ameliorating metabolic
rheumatic disorders associated with hyperuricemia comprising administering to a subject in need an
interleukin 1 (IL-1) antagonist to a subject in need thereof. An IL-1 antagonist is a compound capable of
blocking or inhibiting the biological action of IL-1 , including fusion proteins capable of trapping IL-1 ,
such as an IL-1 "trap". In a preferred embodiment, the IL-1 trap is an IL-1- specific fusion protein
comprising two IL-1 receptor components and a multimerizing component, for example, an IL-1 trap
described in U.S. patent No. 6,927,044. An IL-1 trap fusion protein comprises an IL-1 binding portion of
the extracellular domain of human IL-I RAcP, an IL-1 binding portion of the extracellular domain of
human IL-1 RIl, and a multimerizing component. In a specific embodiment, the IL-1 trap is the fusion
protein shown in SEQ ID NO: 10 (rilonacept) or a protein having at least 95% identity to the protein of
SEQ ID NO: 10 and capable of binding and inhibiting IL- 1. Use of the IL-1 trap to treat gout offers
unexpected advantages relative to the use of prior art IL- 1 antagonists for several reasons, including
allowing alleviation of gout symptoms with reduced frequency of administration, reduced side effects

such as, for example, reduced injection site inflammation or reduced immunogenicity.



[0008] The methods of the invention includes administration of the IL-1 antagonist by any means
known to the art, for example, subcutaneous, intramuscular, intravenous, transdermal administration
or oral routes of administration. Preferably, administration is by subcutaneous or intravenous injection
or intravenous infusion. [0009] In specific embodiments of the therapeutic method of the invention, the

S“bje‘ibb?zéﬁef?xt%dp‘{*@@r%&%mpmm,%@M&'Qo&ﬁﬁprﬁélﬁn%tﬁe%@%ép%@&%{% A0, Jhe-RereNd

therapeutlcTagen an agd,ltlonal IL(-§1 antagonist and/or co- therapies such as uflc,amg S nthesls;c
inhibit8P4 to INhiBIPIRE 2EKIMTTAIRSN DI UTR: AEREIAHe 0By 2P0 BRARIPle 22IRSPERDIBPc Hath for
excretfsPprensbieny terdecetutatoatieetapridoé des i iETrupicaisioR SHes TR RIE iAr thrddhe thfinfp gout
examplehypabecesis isulfinpyrazone antoihbanzkramarone are examples of uric acid excretion
promoters; corticosteroids; non-steroidal anti-inflammatory drugs (NSAIDs); and/or cholchicine. [0010]
In a thiedoz3piect, teedmyenspert, femduiesitienusatfandnieieokioflt(tbthpanteiganigt o thedianidgcture
of a medicamsit ferisratpSdnhikiingabanelratingametahelic meymats 9@%&%%%@}@& with
hyperurlceéglgi wherein the IL-1 antagonist is a fusion protein comprising an IL-1 binding portion of the
r

extracCIliaf domiain of human IL-1 RACP, an IL-1 binding portion of the extraceullar domain of human

IL-1 Rjoo dn%%j%@“f” Ing. component, and the metabolic fhetinatic disorder 15 goutor . known
hyperuricernia. Prefera @/,tthe IL- antagonlsst IS the Tusion protein show tiie ahino acid sequence of
SEQ I No: ab (Alofrscepld). 1HRsYIreteHe dEiRBBHiHENtD tREehRMa DR YREMh A B diskrEier iScRMInic
acute (vefeactdrylgdudtridiore Spdeiticsllyadmiaiprefernras epmbobimentoudonadepdisnadminjstéoedor
subcuignaHsly asaranitial dose of between about 250-500 mg, followed by one or more doses of
i25250 mg administered subcutaneously. [0011] In a fourth aspect, the invention provides the use of
an |L'io@0§?®05k'b]§m§ %Bsf%ﬁfl@\éﬁ e Qhﬁ!@ﬁél]ﬁ&&ﬁ&!%&i@ 69_%tn'rﬂ@ﬁt@prﬂm_%d%t§]é9_{ %ff‘rlﬂémgfﬂ therapeutic
agents selected fram ther IL-1 antagonist, a corticosteraid, a non-steroidal anti-inflammatory drug
e S o R T e
metablblic BRI Céorder Hssrirsarcivith HRpaTGrRYBHRLISARRRIRSE SRIBHIBH S st anipierchd
therapeistiecayentbaniaydpefse paratghy, Siopuliapiecuslycor serientiatyn 083 ZoCitvelechfe tis aadd
advantggegonilbpegams.rpRarent e araxiewafthe.ensudinpidetriisshdascriptioRyriblAlHaldr
DESCRIEIION {0013 Befare. e presentmetods.are described b sobe undersiopd fhat tis
invention is not limited to anticuiar metho S, an expeeren al conditions described, as such methods
and cAHBRIBIE PR B NIAE A6 HPhEeGIEER 00d 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
preset 90k Htich Wit et MyERYAdapBeh & Wainfs 2ot ke dlihAB PR dALiEIS and
the appemdeduwkaiohs) thedsiagatdr fortneatiab, ahihitm Stheh éfichatiegpéurad tesfielre moasmatile sis onder
contexiedeatin digkakgpotineswisewidiis tae axamplgycaitefetenepiopratmetaamdriiiguies-angnamgore
oM B CUPSLEBR QLIS B SR CAPRANE 1N Andior i Wil hes e SPRATEIY G 3R

persons skilled in the art upon reading this disclosure and so torth. [0015] Unless defin erwise, all
technit@Mald ¥ M tetnid uld RerdiiREVE & YARE e ARG S SRS HRREFSHR0EY Bne of
ordinagguwkill ihythrswaideroigviictieraidyintentioh betegaysst AstHbe ghsmny pradgeirodscandhnibgesialgosimidar or
equivalenietedhgsedesauberbhereinean bedsekirthenastica Oiiesingmiitheqriasentimsastion, the
proferiefb Met oo ARYAIPUBR 3160 9Medeegionies WelsholC RISl Risgrdsrs. Asariatad v
Hyperuricemia [0016] Gout'is a group of metabolic rheumatic disorders associated with hyperuricemia
and is*HRERBEP L DM AR '85@%89519&{) REAUREMARGH) artlirEPARdy I BHERY. Qg8 P rie e GBS essentially
a disordemuf edateisteseaboisniamepesition of urate crystals in hyperuricemic individuals results in
acute gout, characterized by agonizing pain and inflammation of rapid onset, most frequently affecting
the fir§0QhEldtapstphialaneesl jbintnveypeturioridta iBcassvefatedwithripoipiisb as etgfitsid sloges loping
gout afek this riperaasegenithatiie slegreecandstralicieotibe fyprrageemissl¢oRl 7irdfeatmert af gout
aims to.relisye pain and.niiammation afgacuie; ahRck-ansd redHee ARAMCIGRNGS PhifrRUMNehe

attacks. Dietary and pharmacological urate-lowering therapies principally aim to prevent clinical joint
dama&&”é%?ﬁ%%ﬁ%gﬁ?c%ﬁ'éﬁ@g% e tratRh AP B Reu g"SLFﬂ'8@'88rﬁc@§f§'i’8i&sf*]‘?8H‘-asttérg'ﬁf’é?ér
anti-inflaasiigrbryitrutyy ENSRID8) 1AdRtnidletivtine’. Thie bide aflecesBidthibseRR S, a9artic Uy b8 the
frail, eldpshitpopuhaiionavhayexspesiereedile highest incidence of acute gout, can be serious. An
approach to the prevention of recurrent gout is the use of a xanthine oxidase inhibitor, allopurinol.
Howeyeo12illapheinobeats hadesetitdgesidellefecimsughpasrallapiiiaolduige e tisitistigy isyn decaned (see,
for exgmpleyibyellano et al. (1993) Ann Pharmacother 27:337-343).



[0018] Alternative drugs for preventing gout include the uricosuric agent sulphinpyrazone, limited by its
side-effect profile, and benzbromarone and probenecid. Fenofibrate, a drug well known in the
treatment of various forms of hyperlipidemia, has been proposed for the treatment of hyperuricemia.
Pseudogout [0019] Pseudogout is a type of arthritis that, as the name implies, can cause symptoms
similar to gout, but in reaction to a differept{xpe O FEySkad fieRPsit: Pseudogout, sometimes referred to
as calcium pyrophosphate deposition disease, can cause severe episodes of localized pain and

swellipgoragubiingdn,acBRAGHATIQRHNJRS QI WBEKS it algP Gan, GalSE SRS CRRRNIG BRENHIS that
mImIC]S o.stgoarthrltls gr rhelﬁmda oid arthritis. KnJaes e mo%t often involved but wr sts,?shoul ers,
n

ankled "UIBOWR B HaHHs"RERHE 48 cTERr PEid s8R Eatfsstrihien aPollE s e ynattions
pyrophEsptiateltiy statstadaurgrittora disirha temmale Hnitaesb ARsEN GORO theteHmkmM oL descripiraps
are mpHititers effitsiondpEoiRilys aenitandingtinde dtecepidindompsanantseasad @ fuliveszingcentponent
capablgafdteragting wihibe spuitimerizipg component present in another fusion protein to form a
higher order structure, such as a dimer. Cytokine traps are a novel extension of the receptor-Fc fusion
concepjdm]h,gst they imC{HQ_es5\@/&1@&%@3%&3%9%%&9%%}% bind.@rsipgie @éft,o*‘eiﬂ‘?’afrﬁﬁl"{ﬁ@g in
the gengraon,of antagonists with dramatically, nerepsed.affinity over that offered by single component
reagenr}s. n fa [, the cypoﬁlne {raps that'are destnbed herein are among Reost poten cytoﬁine
blockePsB/BPeleistitsiss oBrieNy Bhe BytBRATeRASS eomsPiLile BasisreeemprisErar tAcveitratéliular
domaibecd e mandndtRvtAgygeepk(ibni Rileorid yipe dit (lbah Ria)fodloviedidolpo the extracgtidlar domain of
human IL-1 Accessory protein (IL-IAcP), followed by a multimerizing component. In a preferred

embo ity thes e ftired niagvsenap oeemids andisumotifagiobulimsetenereth demahry, such msafog as
examplsinihisnC.region of Byman daGdinshidinginartof the hinge segiaveris GH3RR0GH Gloagins.
An immupaglobulin-deriued. domain may e seleslecitom any ofhe MAIACIASHES Ghe oracice or
immunogro%ullns, mcfud?ng |g \, Igf), T‘g , 19G and ?g?\/l and any subclass or Isotype, e.do. ?g&cl ,?gGZ,
19G3 dprdngshthg RIseidNgAtio N ARe PSRIERY, MFENALs e FRatfRtEHfPREASFHRE e xtracellular domain
of human IL-IAcP, followed by the extracellular domain of human IL-1 Rl or IL- 1 Rh, followed by a
multimerizing component. For a more detailed description of the IL-1 traps, see WO 00/18932.
Preferred IL-1 traps have the amino acid sequence shown in SEQ ID NOs: 2, 4, 6, 8, 10, 12, 14, 16,
18, 20Mstabslic Rhguspatis. Risqrders Avsngiateshndth BYPRIMiSe™iast 95% identity to a sequence of SEQ
ID NO:2, 4,6, 8,10, 12, 14, 16, 18, 20, 22, 24, or 26, and capable of binding and inhibiting ILL Most
preferfyeHERY 11 2ARYBASHIE RE A B E 8 N LT EAOH AL BAtS 6 APIA S E At oSt
embodimerms, thisseLofl amiatpinistteonasiisersatty amtibodie feagieencipable efseiidigalldikerdec1op, 1L-1
R1 andi/se llmtiBeam oDadsaigsie i theseoknjdgspieferiad eiadhodimentdvasiidebgatananiageonisuef IL-1

p. One,empadiment, of ARk ANRIRRISLEAMRERING PREQM HRRLE ANKbaAY, iamentyior gxamale.
single chain Fv (scFv), Is described in U.S. 6,472,179. In all of the IL-1 an a%?nlst mpodiments

compr &GRS ST AHBh AP YRPRRY T Snistsiiaies JPRLA 7 922990 P AniLoE e RR B P e
compdhiers easss beatraritpetemaads drieticofddhfigupatisiesméag., a IL-1 receptor
component(s)-scFv(s)-multimerizing component; IL-1 receptor component(s)-multimerizing
compdPRAl SegatsntseFoes) [2ins rec apliereceripene ifsmmatitneriZing oispditrsiit, B RASEte-FC,
etc., sindlrgcasothe Ineéaculeaoksmoiktane aisi Capable-abiitibitag tbe distp giealpastiviygfaly-him to
Treatrent RopulalioniPAarkihecmatiad plibsnstantinveation irayiderdrealimant ofRssusiggout
and meta_bollc.w?umqtlcldlsorders gssocllﬁﬁ%glgvétfz h|¥ ertinrc]:.emla Ir% human P tltent st%ﬁerlrég
thereffom > FHd ?eaa[rr]ﬁe'm aprgrﬁﬁfgﬁlon i8%hus Auiman S jé $'dlagnosedss st feecrl‘c’ng0 ron?sﬁs ul‘(')%gout,
gout oPaipesilride e MiheelAvdnh foRUETICONRs Seetitace danteshiest dfidensh eupjete aetiskass be
sufferisegidiamia reguitkrht gotieepisadeiar tdr devetapigougoutior psewdageaittidetbaidssefinhibitor,
Adminigtation (0AZakIRe ivenion Riavidss nastbadsal iarimedt GomPriaig ABNIRBIEAiG
subject an effective famount Pf gtn enttof| tqr%égv§ntlclg,n. In a ghefe%l}%%;%g ct, the agent is
substas‘Pﬁtlarﬁ’)?n 5 ritied (ee.ﬁ‘?r,nguebs an |ach)9 ffe rorﬁ sﬁrbspgﬁrggcsf &l firmit 1ts ttect or produce undesired
side-e\-fg%i )A[tOCr)r%LV%pousfdeliye%tsr}/stemts.grfeém%wn rand can ben sgdhtcr)] agmirrllist% an ertlt of
the invention, ee.g.a,] eﬁcaﬁ%lg{i i Iiﬁ)(?sg?ﬁjes',crﬁjlcerop%r%lc': 8%“, mit %casﬁjsﬁlé ,yrg%:oorﬁbinz'aﬁ calls®
capabtéorERpresiity the ket e cepliRhsaafidetreritieincs i (S eee!lekgonivin ARrl NE/IMEDB 7, J.
Biol. Clieaniod62:4A429f WytRP)pidemsir hetibredf @apeckel dadict asparéof & hetreuniadoiaother vector, etc.
Methods of introduction can be enteral or parenteral and include but are not limited to intradermal,
intramuscular, intraperitoneal, intravenous, subcutaneous, epidural, and oral routes. The compounds
may be administered by any convenient route, for example by infusion or bolus injection, by absorption
through epithelial or mucocutaneous linings (e.g., oral mucosa, rectal and intestinal mucosa, etc.) and
may be administered together with other biologically active agents. Administration can be systemic or
local. In addition, it may be desirable to introduce the pharmaceutical compositions of the invention
into the central nervous system by any suitable route, including intraventricular and intrathecal

injection; intraventricular injection may be facilitated by an intraventricular catheter, for example,
attached to a racervoir <irich aec an OMmMmmava recarvoir Prilmonary adminictration can alen he




[0025] In a specific embodiment, it may be desirable to administer the pharmaceutical compositions of
the invention locally to the area in need of treatment; this may be achieved, for example, and not by
way of limitation, by local infusion during surgery, topical application, e.g., by injection, by means of a
catheter, or by means of an implant, said implant being of a porous, non- porous, or gelatinous
materig, iRdiGipg membranes, such as sialastic membranes, fibers, commercial skin substitutes or
angioplasty balloons or stents. [0026] In another embodiment, the active agent can be delivered in a

VesIClegdiHPLULIIR RAIROSYPE SPSRHRRIRL( LI ﬁ%&@pﬁé«? IR 3G n MR AARIPES gout,

embo |ment the active a ?pt can be ?Ilver g ac roII d release system. #n one embo |ment a
pump e?.%é)a (tseg @aﬁéeenrt (%’@O‘f surﬁ?éé) i%po Kother erﬁ%%otirﬁgmte po?f/rﬁee?rre%a?elﬁ sl be
used (@é@ﬂh@wb@@@teapsa%@bssawemﬁavge yaver08r)seaeariitioss Basherithaedt WRERS tiseuB e agent
of the imaeaticnide donutipicacidencinding eapraieis, teentictaic acibricarttze achministesesHnrivivorto
pfom%%g{&éséﬂﬂrﬁfs'tfén%@@a%er%%rtoéﬂléh *HVo‘F\%S%{QNPSs“s%JP@éFsOEm@%%%@n@h@%&%d

expres§f1 t\éelg;tor OIa mlnlsterlnlaqte éOt at |t ecomes intracel u?r e. 591 use faretrovwal vector
(see, fO fo reéxeamp egguti:; prégﬁ Oorcf)c'mé)é{tr?ﬁjecstmoﬁ b yausse 0 rﬁjl?:r%[')rhrtfcle
bombardment (e.g., a gene gun; Biolistic, Dupont), or coating with lipids or cell-surface receptors or
transfecting agents, or by administering it in linkage to a homeobox-like peptide which is known to
enter “}tel nrucIeR tgsee &9 Joliot et al. 1991 , Proc. Natl. Acad. Sci. USA 88:1864- 1868), etc.

Altern |ver PnuetEic aC|d can be mtroduced intracellular® and incorporated within host cell DNA for
expre h combination. Combipation Therapies 0027] n.numerous emhodiments,
e 1L e A R
additiGhel SRPETFE 8 (HEPYPRY. @Bf‘mﬁrﬁtu@#fﬁ@%y“ﬁﬁhwsé@é%?é@%lﬁ‘?ﬂ]Péiﬁ‘éBhQrGFe”t in
sequemtiaheT Hesibr Iptaps o6 thenmvemtiber male b e roormisinedhwath p fdmescamypédgnENrERhibiintpegents
such %ﬁt@ﬁ@ﬂﬂ@ﬁm&@‘é&ﬁﬁ#@fuﬁmﬁ&ﬂ%éﬁﬂiximabt@ﬁh{u@d‘@@@)d|Q%f%@ébt6‘NMﬂB&{éMNHEDtt)-
o QL IMSLelI AR N RS WD L0 SRR SRR M6 R e
preventlon “of ggout inc udlng cor costerc?op non- sterma% anti-inflammatory ar s A

colchithk "iﬁfﬂﬂlﬁé SRRI8 SO TRABRBT L GHEA RSl Bﬁuﬁ%lcyﬁ?fﬁB%JF?cp%@%ﬂ@@uﬁﬂ%ﬁﬁ'ﬁﬁﬁa%ﬁé‘ are
benzbrowrgdhe mngt probenatidirartdewrcfibreate efréfetr8deatiy-tiherapekities sl udeNBAIDapsteeoids

and/orcsmglqgalﬂ:iseu%F@Emm@wﬁ@mmﬂmﬁmwmyﬁbe presentdnvepsion@IsoRpy wikesd by
pharmaceufical gSH}pQ%HQ’AS o?'%%%R”IP?S'ig&%sS B!&% ﬁ%&@i HsRly Eﬁﬁft's’en’?lﬂﬂ‘?r%ﬁ?&l‘%f an

active agent, an harmaceutically accepta eca ier. T eterm armaceutlcall acceptab

mean$ APV IByaaWé&Ers?oﬁWé?a@W&be% ’T—*\éJHE}eéIZB}gaC&Hf%%\FanﬁHem ’BF”@?&H’\H rtrﬂ?Uf@
Pharnseoopeiauch ethérrgeneratlythedogreized phavmacdgeianfhriise paraninttzs)iegel muove, plagtidddarly,
i?] hunaaaszrfﬁﬁad@@ms CaiTieimiatRyisBalia-aike, O@MHW%)BPS@@%&@WMI@M%@ Mtfhwhigbrtlarasses

t erap ISter u HISFS Can | Ch a
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oil, mul?@r%\PBﬂ '96&dAe ]oﬂr‘gn'a‘ir?e ﬁliﬁméiﬁ‘r‘é)blfé‘?aPra?ﬁraeéa'if‘c&?’BREFﬁ%HHWﬁ&ﬂ&%@MF&NOQTG%%fe
lactosbumacrds#\Gelttinwacaly ridee, fivracathilk dsitieingel, odamilsie&tate, Iglyterdl fotowstelyate,

talc, seditmeshiagidengoeshskion milorglyaenel peepyene ogtyeal-watek, etbanol eupdstime likefekiae
Comp%"{'% Lfﬁ’a%%”t%‘é SanAlRe s%E\E%'HcQ!HQ&,ﬁ“ﬂoé’e@%&N’c‘ﬂ?.“if‘g, Qr emy!sibying ageqis,PrBh,

bufferlng a nts hese compositions can take the form of solutions, suspensions, emulsion, tab Iet
pills, HSsaes’ 60%33@“@[1&8&%84@%5%8 frifRifatiRd EAEYNE |ﬁ<éeqﬁﬁeceo%56§ RN o &
formultetkadia Kupggoshory, Witlertrditahakbintéers *andlmm@rwb&@maé%@y%n@@abbraﬂf@llhﬂlllation
can inghuglp skandars atsiarst sachipphaonasestigal grades of mannitol, lactose, starch, magnesium
stearate, sodium saccharine, cellulose, magnesium carbonate, etc. Examples of suitable
pharmaoeuticas saific esnaelidesesihere N1 Reayogto renDhissmacentinalySeigreas cipabie \Of. tiartis.
[0029}In & Rrefered agpbodimient; (R FOBPPRLINRCIS GIIdAtHRE B AERREIBNGE IHENAMING be an

procedures as a pharmaceutlcal composition a apted for intravenous administration to human beings.
WherdHaeaeshry the cBmPBsitfoPRAY RS néih&'e]a BRI SThg YPRTR Hh P Alotal AHEs e Yich
as liddtasime s dasexpaipicatthaese of &hésmyédﬁ@ﬁsmh@k@tkfé cofripddhtion #8 & B ddmaniceeist by
infusiasm bbaanebe dispersiag wib an infoiziombietde-aemniadniagrperdetphpenacedtical gradewater or
saline JWhere the CompesEien 5 Hdminisig ?%PXn'nbe%ﬂl%‘uya'afa%ﬂ{;‘!ﬁa‘aEﬁEe% watef_ florrHEJe‘?}EHPn or

saline can be rowded so that the ingredienfs m e mixed prior to admlnlsfratlon % The actlve
agent§ OFtRET "\%ﬁﬁo\ﬁ% 8“?6'ﬁﬁ%|§?é‘a°8§%dg&| 6r€8 Pfo“r?ﬁ*é"ciﬂﬁ%‘i‘f%é%ﬂﬁ‘ééﬁif‘ CCEMRBE Salts
include those formed with free amino groups such as those derived from hydrochloric, phosphoric,
acetic, oxalic, tartaric acids, etc., and those formed with free carboxyl groups such as those derived
from sodium, potassium, ammonium, calcium, ferriq hydroxides, isopropylamine, triethylamine, 2-
ethylamino ethanol, histidine, procaine, etc. [0031] The amount of the active agent of the invention
which will be effective in the treatment of delayed-type hypersensitivity can be determined by standard

clinical techniques based on the present description. In addition, in vitro assays may optionally be
ambloved to help identifvv ontimal doeane ranaece The nrecice dnce t0o he empnloved in the formiilation



complete disclosure and description of how to make and use the methods and compositions of the
invention, and are not intended to limit the scope of what the inventors regard as their invention.
Efforts have been made to ensure accuracy with respect to numbers used (e.g., amounts,
temperature, etc.) but some experimental errors and deviations should be accounted for. Unless
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e D ;
and intRRBh/RAXEUEHTtAlels dPecaitRsibg & T ety Visitogdiisektian iénnigliet<%dught at
Screepiihgianid! B dseliinem saberatssytsziniplie itotiBetionortige ansSevieeshiity Stestsline, Weeks 2, 4, and
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epithelial or mucocutaneous linings (e.g., oral mucosa, rectal and intestinal mucosa, etc) and may be
administered together with other biologically active agents. Administration can be systemic or local. In
addition, it may be desirable to introduce the pharmaceutical compositions of the invention into the
central nervous system by any suitable route, including intraventricular and intrathecal injection;
intraventricular injection may be facilitated by an intraventricular catheter, for example, attached to a
reservoir, such as an Ommaya reservoir. Pulmonary administration can also be employed, e.g., by use of

an inhaler or nebulizer, and formulation with an aerosolizing agent.

[0025] In a specific embodiment, it may be desirable to administer the pharmaceutical compositions of
the invention locally to the area in need of treatment; this may be achieved, for example, and not by
way of limitation, by local infusion during surgery, topical application, e.g., by injection, by means of a
catheter, or by means of an implant, said implant being of a porous, non- porous, or gelatinous material,
including membranes, such as sialastic membranes, fibers, commercial skin substitutes or angioplasty

balloons or stents.



[0042] Primary Endpoint: Tolerability and safety profile of rilonacept. [0043] Secondary Endpoints: (1)
The change from Baseline to Week 8 in subject's pain score (10 cm VAS scale); (2) the change from
Baseline to Week 8 in the Subject's Global Assessment; (3) the change from Baseline to Week 8 in
the Physician's Global Assessment; (4) the change from Baseline to Week 8 in ESR and CRP.
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that placebo response is minimal, and reduction in pain is not observed until treatment with rilonacept
is administered. Table 1 Assessment Placebo Response Rilonacept Response
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Effects of Withdrawal from Treatment with Rilonacept Change Day 0- week 2 Change Week 2-4
Change Week 2-4 Change Week 2-8 Change Week 8-14 Subject's

like. The composition, if desired, can also contain minor amounts of wetting or emulsifying agents, or pH
buffering agents. These compositions can take the form of solutions, suspensions, emulsion, tablets, pills,
capsules, powders, sustained-release formulations and the like. The composition can be formulated as a
suppository, with traditional binders and carriers such as triglycerides. Oral formulation can include
standard carriers such as pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium
saccharine, cellulose, magnesium carbonate, etc. Examples of suitable pharmaceutical carriers are

described in "Remington's Pharmaceutical Sciences" by E. W. Martin.

[0029] In a preferred embodiment, the composition is formulated in accordance with routine procedures
as a pharmaceutical composition adapted for intravenous administration to human beings. Where
necessary, the composition may also include a solubilizing agent and a local anesthetic such as lidocaine
to ease pain at the site of the injection. Where the composition is to be administered by infusion, it can
be dispensed with an infusion bottle containing sterile pharmaceutical grade water or saline. Where the
composition is administered by injection, an ampoule of sterile water for injection or saline can be

provided so that the ingredients may be mixed prior to administration.

[0030] The active agents of the invention can be formulated as neutral or salt forms. Pharmaceutically
acceptable salts include those formed with free amino groups such as those derived from hydrochloric,
phosphoric, acetic, oxalic, tartaric acids, etc, and those formed with free carboxyl groups such as those
derived from sodium, potassium, ammonium, calcium, ferric hydroxides, isopropylamine, triethylamine, 2-

ethylamino ethanol, histidine, procaine, etc.

[0031] The amount of the active agent of the invention which will be effective in the treatment of
delayed-type hypersensitivity can be determined by standard clinical techniques based on the present
description. In addition, in vitro assays may optionally be employed to help identify optimal dosage
ranges. The precise dose to be employed in the formulation will also depend on the route of
administration, and the seriousness of the condition, and should be decided according to the judgment

of the practitioner and each subject's circumstances.

[0032] For systemic administration, a therapeutically effective dose can be estimated initially from in
vitro assays. For example, a dose can be formulated in animal models to achieve a circulating
concentration range that includes the ICsy as determined in cell culture. Such information can be used to
more accurately determine useful doses in humans. Initial dosages can also be estimated from in vivo
data, e.g., animal models, using techniques that are well known in the art. One having ordinary skill in

the art could readily optimize administration to humans based on animal data.

EXAMPLES

[0033] The following example is put forth so as to provide those of ordinary skill in the art with a
complete disclosure and description of how to make and use the methods and compositions of the

invention, and are not intended to limit the scope of what the inventors regard as their invention. Efforts



Assessment of Pain 0.96 0104 0.07 0.02 0.2 007 Physician's Global Assessment 0.09 0.4

have been made to ensure accuracy with respect to numbers used (e.g., amounts, temperature, etc.) but
some experimental errors and deviations should be accounted for. Unless indicated otherwise, parts are
parts by weight, molecular weight is average molecular weight, temperature is in degrees Centigrade,

and pressure is at or near atmospheric.

Example 1. A Phase I/Il, Placebo Controlled Pilot Study of the Safety, Tolerability, and Clinical

Activity of Rilonacept for the Treatment of Chronic Active Gout

[0034] Gout is a common disease with increasing incidence. There are approximately SMM Americans
with gout. Medical needs are not fully met; a large number of individuals are either intolerant or not
good candidates for current therapeutic or prophylactic strategies. This study explores the activity of
rilonacept at one end of the gout spectrum: chronic active (refractory) gout. Results from this study may
or may not be indicative of rilonacept's potential utility in acute active gout or in the prevention of gout
flares; however, activity in this situation suggests potential benefit. The chronic active (refractory) gout

population, while small, represents a true situation of medical need.

[0035] Primary Objective: To assess the safety of rilonacept in subjects with chronic, active gout, having

at least one joint continuously inflamed.

[0036] Secondary Objectives: (1) To compare within subject changes in self-reported pain score (VAS)

during the placebo run-in phase with the active treatment phase; (2) to assess the changes in the
Subject and Physician Global Assessments during the placebo run-in and active treatment phases; (3) to
assess the effect of rilonacept on C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR) in

subjects with chronic active gout.

[0037] Study Arms and Cohorts: Subjects are screened at Day -7; a two-week single blind placebo run-

in begins at the Baseline visit (2 x 2 ml of placebo for rilonacept SQ); Single blind rilonacept 320 mg is
administered subcutaneously at the Week 2 visit and then subjects self-inject 160 mg/week at home.
Visits occur every two weeks through Week 8. PPD skin test, CXR, and inclusion/exclusion criteria are
assessed at the Screening visit. Self-injection technique is taught at Screening and Baseline. Laboratory

sample collections occur at Screening, Baseline, Weeks 2, 4, and 8. A follow- up visit occurs at Week 14.

[0038] Sample Size and Number of Sites: N = 5 from up to 5 sites in the U.S.

[0039] Drug Supply: Placebo: 5 subjects x 2 vials = 10 vials + 30% overage = 13 vials; Rilonacept: 5

subjects x 8 vials = 48 vials + 30% overage = 66 vials, 3 vials per kit.

[0040] Subject Eligibility Criteria. Inclusion Criteria: (1) Male or female > 21 years; (2) Chronis, active

monoarticular or polyarticular gout (> 1 continuously inflamed joint due to gout, + tophi); (3) VAS 10-
point pain scale score of > 3 (i.e, moderate or greater) due to joint pain/inflammation; (4) subjects for

whom standard therapies are ineffective or associated with risks related to side effects.
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[0041] Exclusion Criteria: (1) Organ transplant recipient; (2) current active infection; (3) serum creatinine

< 2.5 mg/dL; (4) other arthritic condition that could interfere with evaluations.

[0042] Primary Endpoint: Tolerability and safety profile of rilonacept.

[0043] Secondary Endpoints: (1) The change from Baseline to Week 8 in subject's pain score (10 cm

VAS scale); (2) the change from Baseline to Week 8 in the Subject's Global Assessment; (3) the change
from Baseline to Week 8 in the Physician's Global Assessment; (4) the change from Baseline to Week 8
in ESR and CRP.

Example 2. Safety of Rilonacept in Subjects with Chronic Active Gouty Arthritis.

[0044] A 14 week, multi-center, non-randomized, single-blind, placebo-controlled, monosequence
crossover study of rilonacept in subjects with chronic, active monoarticular or polyarticular gouty
arthritis. Subjects receive 2 weeks of single-blind placebo followed by a loading dose of subcutaneous
injections of 320 mg rilonacept, followed by weekly subcutaneous injections for 5 weeks of 160 mg
rilonacept. Study Population. The study population included adult subjects (at least 18 years of age, male
or female) with chronic, active monoarticular or polyarticular gouty arthritis diagnosed by a physician for
at least 6 months with at least one continuously inflamed joint (self- reported or otherwise) for > 4
weeks, a diagnosis of gout based on a history of the presence of crystals in the synovial fluid analysis,
chronically elevated serum uric acid, and/or tophi; a visual analogue scale increment pain scale score of
at least 3 due to joint pain/inflammation at both the Screening and Baseline Visits, and subjects for
whom standard therapies for gout are less than effective or are associated with risks related to side

effects.

[0045] Study Design. This study was a 14-week, multi-center, non-randomized, single-blind, placebo-
controlled, monosequence crossover study of IL-1 trap (rilonacept) in subjects with chronic, active
monoarticular or polyarticular gouty arthritis. Subjects received 2 weeks of single-blind placebo followed
by a loading dose of subcutaneous injections of 320 mg rilonacept, followed by weekly subcutaneous
injections for 5 weeks of 160 mg rilonacept. The study was conducted in approximately 12 sites in the
U.S. This study includes a monosequence crossover design for the enrolled subjects: Treatment 1 :
Placebo injections for two weeks; Treatment 2: Injections of rilonacept for six weeks. Descriptive statistics
was used to evaluate safety and efficacy of rilonacept in gout. Approximately 10 subjects were enrolled
to receive placebo (2 weeks) and rilonacept (6 weeks) administered subcutaneously. Subjects received a
total of two doses of placebo (on study days 0 and 7) and six doses of rilonacept on Days 14, 21 , 28,
35, 42, and 49 during the study. Dose escalation was not allowed. Subjects were evaluated for efficacy
and safety on a regular basis with clinical observations and laboratory measurements including anti-
rilonacept antibodies, hs-CRP and ESR. The overall structure of the study included the following periods:
Screening period: Screening procedures occurred within 7 days of start of study and included obtaining

informed consent and evaluations to determine eligibility for study participation. Baseline: At the
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baseline visit (day 0), eligibility was confirmed, and the subject enrolled. Baseline assessments were
made. The first injection of placebo was administered, and a vial of placebo dispensed. Placebo
Treatment period: During the treatment period (Day 0 through Week 2), patients received placebo study
medication, efficacy assessments were taken; safety and tolerability assessments were taken, including
urine and blood samples for clinical laboratory testing. Active Treatment period: During the treatment
period (Week 2 through Week 8), patients received active study medication, efficacy assessments were
taken; safety and tolerability assessments were taken, including urine and blood samples for clinical
laboratory testing. Blood samples were collected for biomarkers, IL-1 trap (rilonacept) plasma levels, and
rilonacept antibodies. Follow-up: At Week 14, vital signs, bodyweight, adverse events, and concomitant
medications assessments were taken. Blood samples were collected for biomarkers, rilonacept plasma
levels, and rilonacept antibodies. The results are shown in Table 1. The first column lists the parameters
assessed; column 2 (placebo response) compares the parameter measurements obtained at Week 2 with
those measured at Day 0; column 3 (response of rilonacept) compares the parameter measurements
obtained at Week 8 with those of Week 2; and column 4 (effect of withdrawal from treatment with

rilonacept) compares the parameter measurements obtained at Week 14 with those obtained at Week 2.

[0046] Results. During treatment with placebo, there was no apparent trend toward improvement in any

clinical parameter nor in CRP. Also, during treatment with placebo, there is no evidence of improvement.
At the end of treatment with rilonacept, the proportion of responders is significantly better than a
placebo response of 10%, regardless of how response was defined (p<0.01). Also, there was a significant
reduction in patient's self-reported pain (p = 0.02). When treatment with rilonacept was withdrawn, the
trends toward efficacy waned and pain returned. These results suggest that placebo response is minimal,

and reduction in pain is not observed until treatment with rilonacept is administered.
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0. Severity-and- Symptom- Adjusted Scores for Affected Joints (maximum of 9 per joint) 0.2 0 0.8 0.04
0.14 Change from

Table 1
Assessment Placebo Rilonacept Response Effects of
Response Withdrawal
from Treatment
with Rilonacept
Change Change | Change | Change Change
Day 0- week 2 | Week 2-4 | Week 2-4 | Week 2-8 Week 8-14

Subject’s 0.96 0.046 0.07 0.02 0.07
Assessment of
Pain
Physician’s 0.08 0.4 0.8 0.2 0.02
Global
Assessment
Subject's Global 1.0 0.07 0.14 0.06 0.02
Assessment '
Number of 03 0.7 09 0.099 0.95
Affected Joints
Symptom- 0.2 0.7 0.8 0.04 0.3

Adjusted Scores
for Affected Joints
(maximum of 3
per joint)

Severity-and- 0.2 0.2 0.8 0.04 0.14
Symptom-
Adjusted Scores
for Affected Joints
(maximum of 9
per joint)

Change from 0.5 0.002 0.004 0.004 0.04
Baseline CRP :
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Baseline CRP 0.5 0.002 0.004 0,004 0.04 CLAIMS 1. Use of an interleukin 1 (IL-1) antagonist in the
manufacture of a medicament for treating, inhibiting or ameliorating a metabolic rheumatic disorder
associated with hyperuricemia, wherein the IL-1 antagonist is a fusion protein comprising an IL-1
binding portion of the extracellular domain of human IL-1RAcP, an IL-1 binding portion of the
extraceullar domain of human IL-1R1, and a multjpgiging component, and the metabolic rheumatic
disorder is gout. 2. Use according to claim 1, wherein the metabolic rheumatic disorder is chronic
acute (refractory) gout. 3. Use according to claim 1, wherein the IL-1 antagonist is a fusion protein
comprising the amino acid sequence of SEQ ID NO:10. 4. Use according to any one of claim 1 to 3,

wherejn aﬁmmmﬁl@ﬂa§khvlsktpqvt9ﬂ§e&§59mrﬂ{@m@a%@mﬂ@mméntl#ée@&qw@lrm.m@lm 4,
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antagonist is a fusion protein comprising an IL-1 binding portion of the extracellular domain of human
IL-1RAcP, an IL-1 binding portion of the extraceullar domain of human IL-1R1, and a multimerizing

component, and the metabolic rheumatic disorder is gout.
2. Use according to claim 1, wherein the metabolic rheumatic disorder is chronic acute (refractory) gout.

3. Use according to claim 1, wherein the IL-1 antagonist is a fusion protein comprising the amino acid
sequence of SEQ ID NO:10.

4. Use according to any one of claim 1 to 3, wherein administration is by subcutaneous or intravenous

administration.

5. Use according to claim 4, wherein administration is by single or multiple subcutaneous injections or

intravenous infusions.

6. Use according to claim 5, wherein administration comprises an initial dose of between about 250-500
mg of the IL-1 antagonist administered subcutaneously, followed by one or more doses of 125-250 mg

administered subcutaneously.
7. Use of an IL-1 antagonist as defined in claim 1 or 3 as a first therapeutic agent,

and of one or more further therapeutic agents selected from another IL-1 antagonist, a corticosteroid, a

non-steroidal anti-inflammatory drug (NSAID) and colchicine

in the manufacture of a medicament for treating, inhibiting, or ameliorating a metabolic rheumatic

disorder associated with hyperuricemia, where the metabolic rheumatic disorder is gout.

8. An interleukin 1 (IL-1) antagonist for use in a method of treating, inhibiting, or ameliorating
pseudogout, the method comprising administering to a subject in need a therapeutic amount of the
antagonist, wherein the disorder is treated, inhibited, or ameliorated and wherein the IL-1 antagonist is a

fusion protein as defined in claim 1.

9. An interleukin 1 (IL-1) antagonist for use in a method of treating, inhibiting or ameliorating a
metabolic rheumatic disorder associated with hyperuricemia, wherein the IL-1 antagonist is a fusion

protein as defined in claim 1 or 3 and the metabolic rheumatic disorder is gout.

10. Use of an IL-1 antagonist as defined in claim 1 or 3 in the manufacture of a medicament for the
treatment, in combination with one or more further therapeutic agents selected from another IL-1

antagonist, a corticosteroid, a non-steroidal anti-inflammatory drug (NSAID) and colchicine, of a
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6. Use according to claim 5, wherein administration comprises an initial dose of between about
250-500 mg of the IL-1 antagonist administered subcutaneously, followed by one or more doses of
125-250 mg administered subcutaneously. 7. Use of an IL-1 antagonist as defined in claim 1 or 3 as a
first therapeutic agent, and of one or more further therapeutic agents selected from another IL-1
antagQnist, &iCRUGRSIR Udo R QORISR AL ANHy Il amEALo AP GHINT AU RNA GICRICIBE R PR
manufacture of a medicament for treating, inhibiting, or ameliorating a metabolic rheumatic disorder
assocfitdy with hyperuricemia, where the metabolic rheumatic disorder is gout. 8. An interleukin 1
(IL-1) antagonist for yse in a method of treating, inhibiting, or amelioratin eudogout, the_method
o SR G RIS AP STC AR Ea7 U ARt Fe
disordé?if8 theatedOTHEMIEERIdoranlisierriera i ivind e aten L AT uan titydit Rha fealibrriproteintbe
definesdnuéhatmelof & Aadiatettet kit 1hdLirdjtartagontsibhaseninvahmethiocd oftigadingadndubitsagor
ameliQigting & metapalic, disiynatic.disqrder assaciatedwith Dyparpicemia, Whereld the Mefabolic

antagorplst Is a QJSIOAﬁ rp.roteln as defined in claim 1 or 3 and the metabolic rheumatic disorder is gout.
10. USESFBn It 8N afégr?gt' as defined in claim 1 or 3 in the manufacture of a medicament for the
wreatmet, n combination with one, of more funher herapentic agents selected frgm,anther lhed,
antagonist, a CortiCosteroid, & fon-sterdidal an I-inflammatory aarug NEA II?) and'€ofchicine, of a
metabGRERsEtimagetisoptrstessStratatPitith HypeANRIMIFR, WherE tAE siRiabbIRoOMeEarAsat arbrder
is gounflirbmdseyod g NSATID renth esapeiticfagsntsisetecte devaratanr | keduantagostsh atlectrdhiame that
definegkin cladgpbiia wyﬁgﬁker@'g%r@en%é&%r@wavbi@mhjr@fémmaﬁarmr@g NSAMBR50R Cr@l&hw‘%‘ﬁke in
the m%%uﬁgg}usre tha medicament for the treatment, in combination with an IL-1 antagonist as defined
in claim 2 o é, 8fa metabolic rheumatic disorder associated with hyperuricemia, where the metabolic
rheumatic disorder is gout. 12. A product containing an IL-1 antagonist as defined in claim 1 or 3 and
one or more further therapeutic agents selected from another IL-1 antagonist, a corticosteroid, a
non-steroidal anti-inflammatory drug (NSAID) and colchicine for simultaneous, separate or sequential
use in the treatment of a metabolic rheumatic disorder associated with hyperuricemia, where the

metabolic rheumatic disorder is gout.
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