METHOD OF PREVENTI NG THE DEVELOPMENT OF RHEUVATO D ARTHRI TI'S I N SUBJECTS
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invention relates generally to the field of 5t3"ntine system di seases,

e.g., undi ed aniiritislUA). |.a particular, t nrelates
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pat hogenesi s ofinklitgasratitih By ddmididters toawbﬁcttnhmeetitksreafmi efkdtive brnou@ont | i t hns,

MCarty, D..1" eds. Phi | adel phia: Lea & Fehiger, 723- 736
(1993)). Wile &quﬂgg%%%w cI inically because of the severe

i nfl ammat i omo 25af f ecting the synovi al joints, i t i s also a system c di sease
with frequent extra-articula ural history of RAis
unfortunately characterized %y j ol r@m?h uctl on, F%&pai red physical
function and popoozfpealnhhummlahmqu(faum meoﬁ)stlcprhmon b0oo8)tdhyerteitiss i ncr easi ng
scientific evidepce that tructi.on [ LR RA. Over 90% of
subj ect s have e@ﬁ&tgﬁégp r?)’f’ ate gﬁ'nﬁm%u%v . @g}%ﬁ@g%fddﬁogr aphy within
two years afterepﬁdemxcdoggﬁdmg seauﬁeanalmemenhquanid arthfihe’, EZptluen'eaChNanagerrent
of : Ear | y Rh I i
Rheum , met%§§§$?9 93:05':“31J gé%%gg% (’:%ﬁ%lgtz g? ?e(tjm!e{ytt dﬂel eks of
t he onset of sg/wqase@nmpami tngpenorith sk ihviéerxpebﬂumeqﬂe@lsth@m agh NMidﬂ@r
ul'trasound ( me(?fqﬁ'egefﬁ)bhbcrg, M.C. et al., “Epidemiology of rheumatoid arthritis: update”,

Epidemiol. Rev., 12:247-252 (1990); Markenson, J.A., “Worldwide trends in the

socjoeconomic impact and long-term prognosis of rheumatoid arthritis”, Semin.

20 Arthritis Rheum., 21(2 Suppl. 1):4-12 (Oct. 1991); Spector, T.D., “Rheumatoid
arthritis”, Rheum. Dis. Clin. North Am., 16(3):513-537 (Aug. 1990); and Zvaifler,
N.I., “Etiology and pathogenesis of rheumatoid arthritis”, in Arthritis and Allied
Conditions, McCarty, D.J., Koopman, W.J., eds. Philadelphia: Lea & Febiger, 723-
736 (1993)). While RA is recognized clinically because of the severe inflammation

25  affecting the synovial joints, it is also a systemic disease with frequent extra-articular
manifestations. The natural history of RA is unfortunately characterized by joint
destruction, impaired physical function and poor health refated quality of life.
[0003) There is increasing scientific evidence that joint destruction occurs early in
RA. Over 90% of subjects have evidence of joint damage by conventional

30 radiography within two years after the diagnosis of RA (Emery, P., “The Optimal
Management of Early Rheumatoid Disease: The Key to Preventing Disability”, Br. J
Rheum., 33:765-768 (1994)). Joint damage can be detected within weeks of the onset
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et al., "The relationship between synovitis and bone changes in early
untreated rheumatoid arthritis", Arthritis Rheuak, 42:1706-17 t | (1999) and
Wakefield, R 3-. et at, "The value of sonography in the detection of bone
erosion in ' with 5rheumatoid arthritis: A corn i dy with
conventiongﬁg%bﬁﬂﬁgyaphy , Arthritis Rheum, 43.2761- nggﬁ%%%%g??& These
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gtal es”  ALthr Ilﬁ&?rgﬁr e IRG d%%.% g)sez{x[i')o(yd lh'LHths &:9 Bf'o s$ StheseSEG
2009/ 137424mm1qt5@0n0mow@ w@n umﬁtﬁ@@qu mlrmﬁ H&WWWSSPF gslveobecones
mar kedly thi ckengdaRdeio W belluicA e fl GRAREREALY 55 QRwrsldafid 1S
gr adual prollfer Ion a recruitnent of h@ynOV|oeytes as well as
recrui tment of foriht émm*élawl Imhgeglentrﬁ eerty elagynaton Al IdKETCt PFén, Y. T. et
al ., "Character| IR&LLRHis %NS waﬂgﬁpgpaggd synovi um
fronrtlssue 5 §% |8ﬁgngﬁ%ﬁpﬁﬁagngqagfthrlt|stheuﬁl 24( - 7149 (Jan.
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- | ynphOCyE§S_IAMriumdli'altan&%"'UJdlﬁ‘&!&ﬂtnﬁte&‘%ﬁﬂntﬁn ARV ka6 FERBPIIY-TMhenot ype
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rheumat oi d syno@2PHai Thetofrerindidiawentinsadtertbyifis innepmstgtise entfy-al t r W6 Rhei ms,
24(1):21-79 (J 0 5%_981[)he gﬂa novitim Bl 1@ue thaAUSIRRL S BUARS fSntQpaces.

10HI A- DR- posi ti | ynp ocyt s in the synovial fluid and _synovial tissue
of subjects The lining layer of cells, composed of macrophage-like and fibroblast-like

synoviocytes, overlays a thin connective tissue stroma containing sparse numbers of
30  dendritic cells, fibroblasts, mast cells and vascular structures(Konttinen, Y.T. et al.,
“Characterization of the immunocompetent cells of rheumatoid synovium from tissue

sections and eluates”, Arthritis Rheum., 24(1):71-79 (Jan. 1981)).
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reaction"; &and | | mmunot, 15(2):227-231 (Feb. 1982); VanBosel, LA et al.,

"Predoni na trate in rheumatoi d synovial nenbr ngl . |
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1990) and Fires I ki ne gene
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of pro-infl amtlﬁxrr}(eum o? Mﬁwgg&eﬂglr%mgﬁﬁ a&){ﬁt%kfn@%—aét%\%édw CSF as wel |

as proterilyti€ enzynes col | agenases and matri x
met al | opr ot ei nd&&&ocy&s@d dogspt prabtres io Slelngxalipnrrents wpipr sScagédount for | ess
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and el uar es pt 19?§)§l§%€% ]a:c{t aléSI tr&)nogs"tolzguﬁ £res %%%)vm'fﬁ” te, 0. et al,
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juvenile r he“g‘a{gﬁi‘g‘éz 8% L}%E' lt()%% cldfl, M. %91 29 1&1‘1\5%@%4]%%?%8%9%8@5 éndoot ent
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15(4227- 231 ( Fapriptkagblped lamghqc‘sytpgs@@tgi fipm wecﬁwlthrhe“mat@éﬁlﬁttsat ive anal ysis

of eytekine gen an I ak 9).3347-3353
(May 1, 101990)7 {0661, As@%?&%ii%‘%gb?‘%)é%é*ﬁi’%ﬂ% G A on

advances, the expasiinngd fragionof Viasdiraectnprpaimaroryp syt AdetiBsue is
termed pannus. é\%@dém&ﬁ@p%%bﬁm Qk(2) msaﬁbre,gugaliégw%@ma&afom age and
e

destroyi ng bone. pro duct's of activa ed are felt to be the
driving thaws behi.ige atﬁp@smmbwwpéﬂ%ewisan&@eaﬁalﬁprlawhwe%%au fler, N.J.

et al, "Altern R syRSSH »l Qs EITRE QF @rg'hrltls
Art hr| tis Rheu aglff& u}?‘gﬁq&%%m’;ﬂég{ﬁ]un 1%%% )%[%8012) SEpsoRs

nmonocyt ei macr op{}h%é%h)](é? eawﬂnsona%@/@@zmm&ewégleélsv EecPfﬁe P‘ﬁ@“&eﬁé%ﬂﬁt oid

25  rheumatoid synovium, accounting for up to 20% of cells, and they too exhibit an
activated phenotype (Firestein, G.S. et al., “How important are T cells in chronic
rheumatoid synovitis?” Arthritis Rheum., 33(6):768-773 (Jun. 1990) and Firestein,
G.S. et al., “Quantitative analysis of cytokine gene expression in rheumatoid”, J
Immunol., 144(9):3347-3353 (May 1, 1990)). Monocyte/macrophage-like cells in the

30  rheumatoid synovium produce an atray of pro-inflammatory molecules, including the
cytokines IL-1, TNF-a, IL-6, GM-CSF as well as proteolytic enzymes including
collagenases and matrix metalloproteinases. B-cells, plasma cells and neutrophils

~
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synovi um express both class Ti MEC as well|l as costinulatoty, nol ecules such
as CD80 (137-1) /CD86 (87-2), and presumably Metion as anti gen presenting
cells 20(Balsa, A et al., "Differential expression of the costhnul at ory
nol ecul es )90 and 147.2 (C086) in rheumatoid sll%ﬂ%/ jstle", In
3. Ricir maljvggI'M]']()9A§4 (1):33-37 (jam 1996); Liu, ME et éz@he JBr esence of
costinulatery nol ecul es CD86 and CD2S in rheumatoid arthritis synoviun',

Art hritis Rheum, 39(1):110-1121 (Jan. 1996); Ranheim EA et al.,

"El evated expression of 7/8131) ,and ot her acc l.ecul es on
synovial fluid aﬁ@ﬁﬁtﬁﬁfg?ségﬁgg g‘@ °dlags %I?eu“ham?%%m%a 0“1%@% ‘i’hglg, Arthritis
Rheum , ,17(1 'afd pk@Binaht HOHE :iymﬁ»l‘idm?luldm&#t)nen Sf. T keakii, §ChdRiEter1ea:tnoabf thé Expr ession

of CD28 G LA CDSO, and CDBGSl rrﬁé 'r( in. Suﬁé g ) dte? R
rheurom c di sedSBEMOPHRATTESL S SHEFEIOT YRUASE HEF A csecé(f"ﬁ I I’
I nmunopat hol ., B338) Riklb-, t).&{8) ’(IJ’IB’(JanI%Y)) Foreen®. &Ianﬂasgmdaredeatxmbdrs of

"Functi onal dlf 3. dendritic. IIS|nfr u arthritis:
ink of CD867in %B&ﬂ%b “mp'r%é%w& sy'howaﬁ T WO R E !3%@ ?A‘%ﬂgm
1996)). Acti vatwgth rﬁfelx)xﬂtoi}armﬁﬁd #d ewamkesls:iumgtoﬂ)aﬁ&ltarm vpb@«:ﬂvaedlﬂ“ infiltrati ng
cell types in the rh umato and adj acent to
cells that exprl&l%hO 55333% &%l a‘%{)rsamcosnf”‘e )(néQwC}XE 1%acl(aecu wgd TThi s suggest s
an inportant rdkeuhday 151’2)(26?423 B@h. v atl)ont EmstelmﬁlSaeuabn Qumtttatlvee patyiegenesi s a

synovial infla IS consisten th th bservation
that activat edma’@%l??esgene TPRE "t %flglﬁm%m II%' ke 114@2 {act %\nq% £
synovi ocyt eR) ando®st eocl asi s or by the el aboration of secreted cytoki nes,

o Rortant YRpPe SRS LA AR SR IR T,
costnntgatory sifgmatbls, déimhuavgdytohinoisgh 1ﬂkﬁneplpaywaPkrelys ﬁ@dseonslhlerfwrvl ng the

| mmunopat hol ooy e el A00RIDG ARRL0REN Lok RdLeIRAL RhaiB D3S
t herapy earli erfeff mlblecﬂwdngmgfaa@mmsdﬂwfdnm&wbsadqmmsmopf pammdiwdlvr,of dr ug
therapy in d ha r eas ut cone
(Redl i ch, KPSr eﬁ\efPal’R%lgeﬂnﬁa%%Sgé ,%rogﬁ‘?jﬁtﬁ%sg& ’é%"'a OKPZGt hﬁor }E@zgr osi s
Factor and Int eRHewk3M6)ﬂSBr78ﬂ:4{ade994))Arthr| tir Rheum 40(I 2),3308-33 9
(2003)). Howev and f i ‘

Sy O DI R U P
inflammatory p eksshoth dsel miestionla r,
Rheunel | ot, 35: i ability of
the clinician téolggz)g(gﬁ g [fg%%gﬁ%))é?nr%ggéé&?%?%%%ﬁ%%ﬁng&%fpyeg% %ceggbj ects and
their risk for (Bhisa,devel gininentiofexMessbasétie apomuoonmontoyplesged (Pt cal
characteristics tati t iat i Orem t
spont aneousl vy, pratg?l;3 @'ﬁgle%???lgggh{l{dgltseg Bﬁéﬁﬁ.’?ﬁ’?’%“%ﬁgézéﬂ‘d as RA or
remai n undi f f er ®A6) hmeMF( Qi -rifThe men@tofmstlmulaﬁmhdwIeeﬁD&mtldrﬁi?%igterrens of

eariy inflanmat [ ) , Eghiokj.on, MOSEY

; El sgw er Lim trgg anAg%ﬁ,ggb ‘}E%‘ld% AIW sllhgi-mi&ﬁlogdg}ﬁm tiated4 at
onset in subj ecRahaiint AVA ad,lj‘@letveted h‘@lﬁ@ﬂmmfﬂﬁisﬁ(%ﬁ%]d@tld qthes agseBYiosi S.
nstead NSADS glieedok LG Akl dnddhal dofi SlosdL HGReuhoRerefARF0yed | ol [ oned

by oral conicosterol are usua y used npt ons _and si gns
of arthritis ardrtira Racrardy (i pl 63Rd 644 (Nev. 10%0; Hikples Pd’f eflaiht“ pretmomﬁ Hence a

“pyramdal" ap I i, et aL,
"Natural r em srs)¢ Igr;%?rrl;b?ﬁf ninfaerllh(();?%Bglggeﬁglyﬁﬁf@&Wﬁ?gélﬂdnb ]an ﬂ'g?tfém tion and
prediction”, Brdiscies:Rhplisatiawifor igBunatheg@s” Clin. foou(ol imgg@pyolunt or t unat el y,

30 however, thi S HARE AR REF I onta0%:. B Gfikctioh aBRNERR, bOI Nt dammage

and destruction fore e ini |at|on of poten rally di sease nodi fyi ng
t her apy. 30  dendritic cells in rheumatoid arthritis: role of CD86 in the synovium”, J. Immunol.,

156(8):3074-3086 (Apr. 15, 1996)). Activated CD4+ T cells expressing CD28 are

prominent infiltrating cell types in the theumatoid synovium and commeonly are found
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WO 209/ 137424PCTATS2009/ 042761 [00101No approved anti-rheumatic therapy has

been denpnstrated to fundamentally slier the course of undifferentiated

ﬁ/lr}'h“tlﬁ and preven'(t]I t he devel opment of RA, An agent targeting ny al pha,
ian* ha tudied in a clinical trial targeting prewention/ren ssion

of early Ri("‘gﬁ%gps’gﬂshort course of "~ MP bHant agonigst tﬁe&py.%ﬁg%@er,

publ i shed data denonstrate that a 6 nonth course of 'INF antagoni st therapy

does not prevent the progression of UAto RA (Salem B. et

al , , Rhownat ol ogy, Academ c Unit of j.hscol oskel et ' Leeds, United
Ki ngdom Ann. %%‘iﬁﬁﬁtof .th,at%‘é'(%sﬁgaﬁi% :‘iﬁ‘%%&‘(”é’%‘g"?? !T?}%%e%ﬁ%llcl early,
t1 gerg :c fs a nee@ugfggmsaanhpcatammb fértTakll haivaioofcbeimustig Bdtepathogenesis of

undi fferentiated, arthritis . at. high risk for the : of RA the
portuni fundamsHCAR) §HAMTEP Hes S‘U‘ggtgmo ‘E‘tt%eeﬁxperg‘?eggg%g&g%gge ectivel y
targeting T cehtiivast redtsi @heramdughreel entil ngitheitidevelopremnt ogfocRAs SUMVARY

OF THE | NVENTI 1,5[00121The presention provi : t .eventing or
i nhi bi ting Phegﬁbﬂféf% b7 Bre ] 1 Wi 8’%‘%‘1’%%‘%?“?3‘%53@9&%? ?’é‘f’ﬁ{dse °
admi ni stering tedbde dsubjtesin ia TNeedopdier elofe anereftioeciupgest thatpunttedf t he

Cei t Adlg nol ecyl e or pharnaceutical  cor it 31The present
i nvention furt H]éfuiﬁ%@ie&%g%%‘?%’f He§'sSf lq@%gvts}r%uéﬂgd} ?égg% 5%}%81%% thep
devel opment of dRAng the SubjrepiiBolvgytoiRWA conpri sing adm nistering to the

subject ind th an, effectiyv munt o he o I le or

phar maceut i cal %@ﬁ%osi' ?ac?ﬁmf“h’et? g’g?'%%fg%tﬁaes eﬁgg!érdéﬁ gffisn]\l}/rgilﬁ?'%gn al so

p(rj ovi des a et hmikagﬁﬂ_v{ddﬁf@iag Ang-Rauinjagc DsgWDMARL Arerapy earlée igloivgigng

admi nistering to the subject in need. t , f [ ypt of the

2501 Mg o dpaEt e ke el e iR e R L EER AR TR T

qu_ Esé\ent i Invenlt ivemefipiabivipate sn fligdascaahmomi §tadBth, Bret of, “BheuafafoidcAditréis anount of t he
Agg nol ecu or \r yaceut i cal ition.t oA elj el he subj ect

hayi ng LJA of at e‘iagg‘gﬁer(ﬁ Yot “tHe Fgﬁ%? %h‘%eklgds}(é%glgg)?‘g%e Wg%thr%%ék@%'%"sease,J

i ncl udi ng r educioig):3308i3a19 €M) iHogever.oontndaehdermesss for e reamett oon, nor ni ng

stiffness, ggglq%%w&[q%% SELHGE T Lagg@agﬁg?%nﬁg%qgm%}nmogecr easing the

physi cal di ; € netho e 1nvention al'so nmay be used
to i nprove physilyealiritis: issues of definition and prediction,” Br. J. Rheumatol., 35:1096-1100

(1996)). This is largely due to the inability of the clinician to accurately determine

the prognosis of these subjects and their risk for the development of RA based upon
commonly used clinical characteristics at presentation. Undifferentiated arthritis may
20  remit spontaneously, progress to a differentiated rheumatic disease such as RA or
remaijn undifferentiated (Quinn, M.A. et al., “Evaluation and management of early
inflammatory polyarthritis”, Rheumatology, Third Edition, MOSBY (Elsevier
Limited), 885-891 (2003)). DMARDs are usually not initiated at onset in subjects
with UA. due to the uncertainty about the prognosis. Instead NSAIDs are traditionally
25 the first drugs to be employed followed by oral corticosteroids. DMARDs are usually
used when the symptoms and signs of arthritis are refractory to the first two types of
intervention. Hence a “pyramidal” approach has been traditionally employed
(Harrison, B.J. et al., “Natural remission in inflammatory polyarthritis: issues of
definition and prediction”, Br. J. Rheumatol., 35:1096-1100 (1996)). Unfortunately,
30 however, this approach may permit the patient to develop joint damage and

destruction before the initiation of potentially disease modifying therapy.



function of subjects with IJA as assessed by the Health Assessnent
Questionnaire (HAQ and/or the health-related quality of life (SF-36)

i nstrunment, 100171The net hods of the invention al so maybe used to inhibit
structural of the joints in subjects with VA as&Ts..?[fsh; evasi on
and bone V?&W@ﬁg%a scoring and (or synovnis scoring o Zﬂgwr}ﬁs]t and
hand. BRI EF DESCRI PTI ON OF THE DRAVYNGS 10018]FIG i presents the

nucl eoti de sequence (81.,1Q ID NO 1) of a portion of an Oexpression
cassette for a CTI aci d sequence
(SEQ I D NO 2) éPlQ:l(ghed\%%p‘frﬁ‘?ﬁﬁ'ﬂ}bﬁlg‘l’%mﬁ%leﬁ?py@%Ee‘?&# Sk rﬁ)tls&(;%ul es that can be
produced from tﬁ]{h(ﬁmeﬁ(ﬂrya&é‘rltlﬁHbofil@Sﬁelhmﬁ“erbﬂittatdddehriﬁshmbpﬂ:\est thavi ng t he amo

aci d sequence o reS| dues: 83 of .SEQ.. I.D NO 82, of S

NO 2, (i) 27- 3§Figme 4B aégé?t“(% V)ﬁ Sehaggg iy élé‘bb‘ieb ‘R@%‘“
optionally (V) cBbicdi&2l aigeﬁ@SE@eumnhﬁl&,lomﬁez(ﬂmR)Aaﬁra%nobursmvmlo 2. The
expressi on cassette.c ) the ions statin NI
signal sequehcé PRI BS g’ng Z‘gwﬂer{%’ @*e@gw(ﬁg S%Tte%ataém)}m?c%ggf?% of SEQ
ID NG 2); () anrr&)@@@sﬂliwﬂe&pymmtmre@énthmmmgre@TMfMA(mm(édbam:l@set89 463 of

SEQ ID NG I; d d ti
ol dQI e human | g ?ﬁb‘%ﬁ‘é @ﬁ’f W%dgi“b"%‘t“ Oggfuécutl(i'\%é%m?ésfasf’llgg& ()ifI EEQ Ip%r Nloonl
am no aci ds 15&i38BmofinSEGuii PisNEs(@dppl. ik 8idTy. a nodi fi ed h| nge region

(nucl eotides 464 0.ac DNOZ) a
nodi fi ed human%%éi Cﬁ‘?%%‘ﬁ%%@&r éct)lte?tﬁle%tﬂ?g?“égfgr ?Je :Qt}‘ ' 40: 1;

am no aci d51(il67unaﬁ'ﬁreﬁﬁauﬁ5&}1ﬂxtﬁ aN@ER)isk farnble devélopmeamt bethebm@rtutom n

(nucl eoti des 83 n o r SEQ 1D NG 2),
25E001. 9)FI G 2 déf“ %l?tailutgr %l?mﬂ&e‘%désg ebﬁseq&lg t%JZt"%?aCégvel opnent as
eval uat ed i n t hetiedibt iddeadvesihy ty ddetpmeftedRBn Exanpl e M DETAI LED

DESCRI PTI ON OF THE | NVENTI ON [ 00201As utilized herein: 20 100211The terns
"Cl LA4-1g" or "CTLA4-1g nol ecule” or "CTLM g nol ecul e" are used

i nt erchangeably, and refer to SUNWGRE OF HOE 8CVEETIOMat cosnprises at |east a

pol ypepti del? avfo&ﬁ] ql;léél%se% ltmrze% gr! glargxlligers agn%%h By ﬁgvegt%rgtoir %ibhﬂﬁ'ﬁh%c’f and an

development of RA. in subjects with UA comprising administering to the subject in

need thereof an effective amount of the CTLA4Ig molecule or pharmaceutical
composition thereof.
[0013]  The present invention further provides a method of slowing or retarding
20  the development of RA in subjects with UA comprising administering to the subject
in need thereof an effective amount of the CTLA4Ig molecule or pharmaceutical
composition thereof.
[0014]  The present invention also provides a method of treating subjects with UA
comprising administering to the subject in need thereof an effective amount of the
25  CTLA4Ig molecule or pharmaceutical composition thereof.
[0015]  The present invention provides for administration of an effective amount
of the CTLA4Ig molecule or pharmaceutical composition thereby relieving the subject
having UA of at least one of the symptoms associated with the disease, including
reducing: joint swelling, joint tenderness, inflammation, moming stiffness, and pain,

30  and structural damage subsequently decreasing the physical disability.



i m nunogi olialin constant region or portion thereof. The ex cellular domain
and t he i mmunegl ohulin constant region can be wild-typo, or nutant or
nodi fi ed, and mamral i an, includi ng human or nouse. The pol ypepti de can

thither conpri ddi tional protein domains. A CTL. M-I can al so
refer to mw(ﬁlk@g/}ﬁ?%rrrs of 5the pol ypeptide" such us di%ﬁza)tg}g!tu?grrer s, and

hex amers. Anol ecule also is capable of binding to (21)80 and/or CD86.
[9922) The term "87-1" refers to CD80; the term"B7-2" refers C1186; and the

term"Br refers to both 87-1 apd D7-2 0 and OD86). The term "137-1-1g"

or "87-1ig" refl&él tOTES:E?fb‘id@?P'gﬁ’té'v?“%‘?%‘?qgigaﬁ’?’f-“i%‘%FRPr@’?-pgyfﬁgl'r efers

?85- 19{ . 10( 0023)clith dg‘fﬁﬁaj&ﬂﬁbﬂcﬁlmgﬂasse_ssga' Ly Healﬁlgis%gn&l?z?.stlmgﬁ?@l Ian)Nloe(Z: ul 2]3

aving the aming acid, s ence of resj dues. - il Ecti 1 2,

26-382 of SEQ IHHAQRgpdsr ﬁ@:‘l’f’%“’}i*ﬁ‘%‘?‘g@?1%P?@%ép“?‘%‘r}€ﬁ?’§?“90r (iv) 27-382 of

SF. A).. 1D NO 290197 ophd @aadds ¥t oy hvaBioB 82 0iy Bhked@ BILNGrRiuradr (vi) 25-383

of SEQ 1D NOi 2., hi nmmpnoneric fmmt,ﬂg@gagrotqei s can be referred to herein
i &

as "SEQ | D NOYmAgHogidnts insibigriy % YR SEO O BRI
sequence". ThesgersEQbddd aN B YnsOMOIR of &l welibred hand, such that dinter

conbi nati ons can include, for exanmple: (i) and (1); (1) and (ii); 0) and
ab 0) and (iv); (1) and (y); (i) and (vi); (ii) and OD; (ii) and G1);

(i :j)(a;ld E! v)) (ii )(gnd (VBRL@D?@EWNQKEHEDMWGSI 1); V\Ddand_ §| v%;)QN
and (v); (iii . (iv) a v): (iv V) nd (vi); (v
and (v); (V) adﬁ‘ﬂ%m ) i’}%dé’f"js%'\% t?"' a‘&lcaadf&‘(lﬂu?g%zﬂg%ﬁ)dﬁh?fli?f\ela)r&"g% °§?“rrer |
conbi nat i ong) cafpadsea caseRtirattT LWitiifmerahe. afidsehovrs fherminbetit anpencCl LA4I g
et orred to horSRos gty RgmpFs e e e p Bl e iati ng s St I D
NO 2 sequence” . prédotd fencal icngesGit cadediiginatdshavmlcs havBizGhd dnilNOcRl was
deposited on May 3 L 991 with t I Ty 2ot U acti.on
(ATCOFV), 1080T°UIF& fs"?‘ti?esélt‘}\?%i‘g,g?’ %@%ﬁ%é @%ﬁoﬁf’&fﬁ:‘sﬁ‘?%’&%&%er t he

pr ?ﬂ\;i Si %1_3 of t th@gBuﬂmm NOReatiy) 26a38d ohsIsQ ﬁeuo:c?igomtid}aluy ?(Tm @ccession
nunber .—a Chi. , ; C 1ine. ressing
CILAI|lg gggs ho??ﬁ%? &ﬁf“%%dgﬁﬁ@%éﬁéﬁogéﬁé%éx8hes“ “y“gi? te °f§§‘ %ﬁ?h ATCCA
identitication blkies refiRhs: GPABA)costitDA2 4kl Sanege ubisitidecld 38e€FeRE t o t he
starting materiagl utilized in f ion.of 30t final. r oduct

Typi cal CTLA4f gﬁJaTlaémg’ﬂB‘g?salﬁgﬁe(’fggg%ﬂgﬁq%oF\bs)%%’%ra Tbeg%lgg cg’%ﬁlrl%{f El??lﬁl
concentrati on feom420udogidaidoye’ EEEQEG(ND:; gmiddactds @l § loof8SELhD BRI speci es
of <5% WD 2609/ 137424PC 1t 42 100 y I ol ution"
refers to the fﬁ% aa’flo‘*] erdrﬁﬂftléfflf)tcc)ﬁn‘e ’g“ |a(’)1rzg6(flocol[1 ?%%f%ﬁlﬁgg#ug@%@%%gﬁ#p glg%%f? such as
t he fornul ated %) It WON!; pminoracitiol Ri3sk pHEEQ AENQI2alishfdog alnyedidiedl hingat i on, or
the fornmul ated sal utiqgn. pri I ; Kt i kR ection,

[ 0026] A "drug prlc%l%{f‘flaeorug?se‘@és{j%ﬁ{%@ lﬁ}goa‘ﬁ’ d?on%ﬁlfhg? ?j:)ﬁgﬁﬁ)gcg::ﬁgg%d in a

cont ai ner whi chNomy, abedifed bnsdnilpGt €d2 behar @udsgidessiiei3 el SKAIR MO:Lyophi | i zed
drug product:, di.lute I use, A [ Qi rug
product; or uti W'%%a(‘f'&jslgﬁé%& &gﬁ%égf(%z)t %ﬁg h@%@éﬁ’ﬁf# 5#9[3%?“3@3%% -
00271" Heal t h Qu&stiil hefHFQEDAYS: ¢ serervesls T7Z-338QE)SEQIOMNP:E)-t 0 a set of

questions 25 [0019] FIG 2 depicts the time to discontinuation due to development of RA as

evaluated in the clinical study described in Example IIL

DETAILED DESCRIPTION OF THE INVENTION
[0020]  As utilized herein:
30 [0021] The terms “CTLA4-Ig” or “CTLA4-Ig molecule” or “CTLA4Ig molecule”
are used interchangeably, and refer to a protein molecule that comprises at least a

polypeptide having a CTLA4 extracellular domain. or portion thereof and an
_Om



used to evaluate patients for synptons of disease activity. These synptons
i ncluded: joint swelling, joint tenderness, inflammtion, norning
stiffness, disease activity and disability evaluated by each patient in a

sel f - adm ni guestionnaire regarding their physic -hej_ng and
ftmetion, (ﬁégorgg/gn Ctivity and disability as eval uat edalléjT\é)%flé‘P@i?)gﬁ, and

pain (Fries, LE et al ."1. Rheumateil ogy, 9:789-793 (198.2)),
100281" Medi cal Qut cones Study Short Form 36 (SF-36)" refers to forns used
to 15evaluate t le i ct of therapy on heatti.n.rel aie Q

B b Tl B

L acluf:I &“a“t}(vef

life(ll RQ1). THEVEEICBCHALISIE D iR eV Er S BRysi cal  and
four nental donmisog{ddhsiosaint feding tinan,wikiaye; @hysincalmodifedidny pai n, gener al
health, vitality, social function, role_enotional nd nmental health).
These  ndi vi duddemanies nshdpe E@"é‘a“rf“é}u%feT‘ie\PS}yP?P&g?ﬁ?@ff@‘%{i “ORRE rent al
conmponent SUNMMRAYitiSADFeSin\WbingiRs. PalTy e 41 arvicOult canbBO refwitd lu2Gki fypherofscor es
indicating hetter quality of [ife. [002. 91The "i . ise Brican
Rheunat i sm Assdt %E&pﬁﬁldf’,&?&)as BT B A A gzl’zlf]‘ilig\aﬁ i g"c@ng%eunat oi d
Arthritis (RA)"is ¢pites & binding te€bsainder Che&d.i a described in Table | bel ow. For

clasel 1 cali on RUEPOSSe: o8, SUELSob SOl B guRre, BAApRE fLene Ras
present for at w:easty ffaneelksih B7\Wan2B802BD4RdRTISNETOO 2T B -1-RABLE | | 987
Y2 A0 O LB s IR S0 DR BB BIEET i o [T Ko
bei bre maxi el [009a] OV enM@Rtmbodkblnt e TAR g eferABA profuirembleault RMiegfiat i sm
ot at ar Sophal AL R e REHARS, U 8 ERH oD WA (o SRl S ors,
[ CAThe term " AGRY:2s @fer-ss1 & SEQ iNGD, argspuirse os SEQiREObasedtionliztit eri a
and Response DePi Trel Db e sty Fhet T iEhar S 2 Bk L aee o
satisfies the prAGRREN befetdred iodrreinfas VEE@ A 2om@0mpes)” cembndmepr overent i n
ender and, poL <l S0 pERHL 8, 200 R RESEERMRGHSIED: Afblr o2, o (1o
changes, pain, spbysiiciaher dirsteditibistogn inainde, &n eseuie (iphd<igs (D eatfizgd asuch as
Creactive Proteln, (CRE). N anErREHI48h )08k &) BBRRE i i) and Gv); (i) and
(v); (ii) and (vi); (iil) and (iii); (iii) and (iv); (iii) and (v); (iii) and (vi); (iv) and (iv);
(iv) and (v); (iv) and (vi); (v) and (v); (v) and (vi); and, (vi) and (vi). These different
20 dimer combinations can also associate with each other to form tetramer CTLA4Ig
molecules. These monomers, dimers, tetramers and other multimers can be referred
to herein as “ SEQ ID NO:2 proteins” or proteins “having a SEQ ID NO:2 sequence”.
(DNA encoding CTLA4Ig as shown in SEQ ID NO:2 was deposited on May 31, 1991
with the American Type Culture Collection (ATCC®), 10801 University Blvd,,
25  Manassas, VA 20110-2209 under the provisions of the Budapest Treaty, and has
been accorded ATCC® accession number ATCC® 68629; a Chinese Hamster Ovary
(CHO) cell line expressing CTLA4Ig as shown in SEQ ID NO:2 was deposited on
May 31, 1991 with ATCC® identification number CRL-10762).
[0024] A “drug substance” refers to the starting material utilized in formulation of
30  the final drug product. Typical CTLA4]g drug substance composition comprises a
protein concentration from 20 mg/ml to 60 mg/mi, pH from 6 to 8 and %HMW

species of < 5%.
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5(ESR) (Pelson, Di. et al., .4rthritir Rheum, 36:729-740 (1993); Ftxi,
air. et ad, ,4rairitis Phelan., 35:1-9 (1995)). Simlarly, a subject
satisfies the "ACR50" or "ACR70" criterion if there was a 50 or 70 percent

i nprovenent, respectively, in tender and swollen joint 0 or 70
penment i n’prvmé?ﬂgp?”“ SR R0oR

respectively, in three of five remaining syrrp?
measured, such as patient and physician gl obal di sease changes, pain,

physi cal disability, and an acute phase reactant such as CRP or ESR TABLE
2 ACR Core Data Set and Res injti re data set
ci mi ponent .: VA% Hat éd f?\?ﬁ‘&@ﬁgg%ﬁ‘f ““I"’(f}ofeﬁsls t’°the ﬂnal tom“fanonl'%rf?ggrﬁ "G nt

Count St andar di zgehe@8nthifr buch a€ @b Mimuldted SMloh qanorjt@ﬁmng theunls Sirandar di zed 66
joint count 3. Subject gl obal Ha . vi.sual anal og

ssessnment .of inA O-1 O
soak 4. Suhi ec‘t(’p@l]‘éﬁ’gl‘ Oé@é%’glﬁléﬁg %‘F“C’&i%‘%' tggijnéthfﬁﬁ?gi% VirSTAP™ anal og
scal e activity h&R3311A ‘taargwuusfeedrﬂgmdl f\ﬁﬂntulhtlbmpiiclﬁefoahﬁlatcblameﬂ arthritis
(VA.) whenthey have s rreptomatlﬁcllnlca fgt%{fsl ‘L tm)re joints
and possess “at 18dst? (‘)"ﬁé coREmFg Ot ME FHARS T 9 (g“%Pm EFia for
classification cﬂ]ﬁlteﬁeﬁ&h&fbe?arba;sé\rgwhlaeaznh Rn@uarmng pihAs sowllatd @ris, fubh 987)

described in Table 1. 0091 37424PCUU8200/ 042761. [00321As used herein,
"treat" or "tre"é‘ﬁﬁj"s"ﬂﬂo HREf$ manage UA by nedicinal es ot her

t her api es. Treabment GHea}}{AQmasfloﬁrtm&)Aesﬁsmﬂmmd)'&(dfe&ttedswvﬁwéﬁmmssSOCI at ed
with the disease, aneliorate t

sease or di er,
reduce the seveftdy c¥uafaRatigs 8’33%8‘&% Pg‘ﬁseﬁsﬁé‘“&"éﬁr nggse PUrhe di cguggage
progr essi on @i bef svaik) J&hﬁbtﬁlemésspluﬂe&mhdﬁﬁn dﬁcﬁ‘ﬁ%&lﬁh&&l’dlwwamhw alo treat

i _JA may be ac |ished b re ul atinp. ans , by
regul ating func‘??r‘r‘gﬁll‘ ev Bﬂ‘? HEHPE. S %1689 ’f“lgt\?reegg elsﬁ'on fterac lr|%ons Wi th

.B7-positive ¢ eﬂhl:lﬁphyﬁbd] %mﬁélhglﬁid)ﬁmctl(me aidamopetyidyAndréiyabigy a@mluqbddlas hed by
preventing or i glqlg!en;[ Iandgpamr@nes, . et al. f rR?n n%rtoc)ggiy,q)s:ﬁ9%3 E@sﬁf‘

[0028]  “Medical Outcomes Study Short Form-36 (SF-36)” refers to forms used to

15  evaluate the impact of therapy on health-related quality of life (HRQOL). The SF-36
consists of 36 items which covers four physical and four mental domains (physical
function, role-physical, bodily pain, general health, vitality, social function, role
emotional, and mental health). These individual domains are used to derive the
physical and mental component summary scores which range from 0 to 100, with

20  higher scores indicating better quality of life.
[0029]  The “1987 Revised American Rheumatism Association (ARA) Criteria for
the Classification of Rheumatoid Arthritis (RA)” refers to a set of criteria described in
Table 1 below. For classification purposes, a subject is said to have RA il he or she
has satisfied at least four of the seven criteria. Criteria 1 through 4 must be present for

25  at least 6 weeks.



t hrough the use of the conpositions described herein,
UA 10i ncludes inhibition of joint erosion as neasured by M, I.

For exanpl e,

treating

[ 033] Serum

sanpl es can be anal yzed for CTLA4lg by an enzyme-I|inked i m ntnmosorbent

assay (ELI
i ncl ude,
pent aner,

or

t 30wl

hexamer ,
conprise a protein fusion with at
an i nmunogl obul iti

nmut ant sequences,

or ot her

const ant

for exaagggonmnf%kﬁg%k

TP

di ner, i mer,

4g Mononers and Miitiners 15[003419 E%%%ﬂw&ﬁy cul es can

Cl LAd4gproteins in nononer, etraner,

multhrierie forns. CTLA44g nnlecules can

| east an extraceilthar dommi n of

ect to the 011, A4 20

extracel | ul ar donain andmwﬂnmmﬂghhbchmnaﬁmﬂs(&nmﬁ@mgtmﬁUSequences

nononers,

popul ations o
of dialer or c
CTLA4l g nol ect
98% 99% or ¢
provi des a CTL
about 99.5% C
tetramer. In &@
conpri ses aboy
about 30 0.5%
a popul ation
free of CTLA4-
nol ecul es can
than 1% 0.5%
provi des a pof
substantial ly
as tetnuners,
nol ecul es |l arg
nmol ecul es t hat
ClitAd44g mul ti
CTI A4l g nononer
(,1) 26-383 of

a|0@e~—e%—¥ﬂ-€++ﬁﬁ
altycosylatedF Y588} i n soni ¢
(Gl SRl €
il e popul ati ons

Wg

-ot-her—nadttirer—form—eca
TefiBdeR ments, the invention provides

mumrer nol

s bﬁﬂreb g

nmol eculie
ot ARKE i iareAer

anot her enbodi n tohe (i:a'
it 98 34 Cl Ll\/HP‘m'S'Cl b

CTl.,Ad-ig non

%rﬁﬁg [iRksshaya aahind @@ plotAatiBf hdbad Per
ecul es. For exanple, the invention pr

hppiAefopmmagieal JPEAYEIEN han 90% 95% 96

He n&Eﬁhreé BinPAtEas @i'ﬂﬁﬁﬂiebﬁﬁn{avm% b dsqeent
popul at’i on that conprises ron1about

analling g eitbony SR iaBeR OB &t DYETL

iblel I](Qm 2Pl SE 1Bt ROPYPEL i O
di mer, ut

‘W§Uﬁ@8&ﬁwﬁdﬁé EMIAT Y t hei on

5% CTLA44, g tetranmer

CUM and

g nol ecul es can have w |l d--type

CTLA4214
n be

cent age
pvi des
0 97%
on
95% to
Ad-1 g

N
and

br ovi des

T Kl Y o G 101
i g nmononmer no
fefter to a popu

G UL S WRET &lefsidMen ROBMea% WAR, MEP S pEt
| ecul es,” Substantially free of Cl LA4- 41

UPigti on of CILA4-ig nol ecul es that have

antial ly
j nmononer
e | ess

ulatloﬁgﬁ CTUA4
fartedisof Cl LA4-
hexaners, etc.
er than dinots

%ﬁﬁeou@%nﬁ%ﬂen@mh@m@wlm&& (afile 1n
5nol ecul es wherein the popul ati on

|cg1tq?'rlﬂn £} areet siaanef thirbedy Gilgep

Rﬂﬁ%‘ﬁmawr?ér
oot At vall ik [ecephbiCHiht atkguteul ti 1

can refer to a popul ation of CTIALI-I(
have | ess tharY6%8y% 4% 3% 2% 1% 0,5% or 0. 1¢

vent i on
is
S,
mer
0}

such

o of

W&%@er th

| ecul e can

sﬁ%rxzz, (ii)|

aéhbgltzmé&ds Godu™sBVer byl PO3iRtcEs @BReRpDOd
have, fo l e,

exa
g‘acgg r @ﬂu@Egicular regions, observed by a physician

6. Serum rheumatoid

factor

7. Radlographlc

changes

Demonstration of abnormal amounts of serum “rheumatoid
factor” by any method that has been positive in less than 5

percent of normal control subjects

Changes typical of RA on PA hand and wrist radiographs, o
which must include erosions or unequivocal bony
decalcification localized to or most marked adjacent to the

involved joints (osteoarthritis changes alone do not quahfy)

the am no _acid sequg

ment ,
eNnce.

a
of

Abbreviations: ARA,
interphalangeal; MCP,

[0030]

American Rheumatism Association; PIP, proximal
metacarpophalangeal; MTP, metatarsophalangeal; RA,

rheumatoid arthritis; PA, posteroanterior®.

The term “ACR” refers to clinical response studies based on criteria

established by the American College of Rheumatology. The ACR Core Data Set and

Response Definitions are described in Table 2 below. A subject satisfies the

- 10 -



ID 1\10:2 (iii) 27-383 of SEQ ID NO72, or (iv) 27-382 of SEQNG 2, or
optionally (v) 25-382 of SEQ ID NG 2, or (vi) 25-383 of SEQ ID NO 2. Wen
an expression cassette conprising the nucleic acid sequence of 313Q I D NGO
1is expre 10 | Scel I's, the predom nant nononer sed has
the Ngerm 3@@9‘%&%@% acid resi due of triethionine (resi d{le ‘?fﬁé@*@ QID

NG 2), which corresponds to the N-term nus am no acid residue of wld-type
human ClI L, A. 4. However, because SEQ I D NO 1 al so includes the coding

sequence for an, Si naI nce f SEQID
NO 1), the expf*ggg@ ﬁet“éifléfwﬁr‘?r r%zg 9? vgﬁnyrg ctgla g%]%s?é”%%e%&@ost Fai n
| Nd Si gnal SeqLbemeand’fhﬁersangmkovsmqmenhm bifive raaingd sfmpiomt measesepr essed

protein during the proces rt fro

secretion out c?f‘cr}'taﬁgati?gtlalngp%ﬁio glglgsee“%%'ﬁ“ “adl F’]tpthpgc %a‘%ﬁ!ﬁf%ﬁﬁ “Variants,
such as cl eavagaeutbﬁﬁawﬁeataamunioasa(ﬂnbamssPd»tws(CRB) andp@iBeq BadgyIRetortg i n an
N-term nus 2 . bhe t m no acid
resi dues 24 anég%d(géfoﬁlésuf aI Ar}hrz?zsR %%4\é€‘:¢|9’3ﬂt0 (09f93)of:e1?o§|. }Wﬁe&a.a, " the
"Met- Ala vari anriryiis Rﬁeumpp&@@c{lﬁ%))csma}aa;ge sw:eetcv\a&sﬁeaﬁmhﬁcﬁﬁﬂ”dirr esi dues 26
and 27 (resulti, an N-term nus g, the Met-Ala
variant can be %%&:’Qn “tflmr?néﬁ%glr%( Elljsrae o] g%sf %\hﬁmﬁ%%megggea %gv t “about 1% and
the Ala vari antterman”anbewqﬂre&mnt:ounts aad i oet percotf llmmmeglemle@emvels, it about a-1

0% In additio th ressed ) : have

C-tel m nus var iq%rﬁ?% R e b ﬁp{% %‘ eé]su{e%%gasﬁg Eau.]cm'?dﬁ@l%ﬁ)rs ﬁ%gﬁmgﬁaént C
termnus isit heiisghw@hangesamaim emsxd@lehsalsmmnd 8Vycute Dhayerastartt puch aptRE oir e of
CTLAA-ig WD 2 137424PCUUS20091042761 nol ecul es, nononers having |ysine
at the G mnus (residue 383 of SEQ -40:2) can be present, |ler exainpie, al
about 4-5% (00: 391A CTLA4-1g nononer nol ecul e can conprise an

extracel lul ar domain of human CTLA4, i 9Rpe enbodi ment, the extracellular
dormai n can conprise the nucl eoti de sequence of nucl eoti des 89-463 of SEQ I D
NO 1 that code for ammp addsCRTZ48Dagflet SEGesrnOeAnitiprs anot her enbodi nent,

t he extracell LWW e fI Hroman M In
anot her enbodi rﬁe Core % SEKRERRTMUl ar do |hat§an W T §|§Oe nucl eoti d
changes to nuclieotiigdgsing463 of SEQ 10 Mdaﬁh@hﬁsdmcmnser vati ve [anm no
aci d changes are—made.—ln-another—-10--enbgdi 'T‘ed"jt, t+he ext*acei tatar—donai n
can conprise g nitpEBiTHE Y quence t hat F?“dﬁf el & foing Egnt 80% 85% [90%

95% 96% 97%| 39§ur9,ecpglo&98§sés§iﬁémt bﬂb@lu t o aucioestd desl aﬁaé@a:aief SEQ 1D NO 1,

[ 9040] A CTI Ad44g-nononer...nol-ecul-e %%a—eeruspainx—ﬁe@%—oifa human
i munogl ohul i n.% TH%t %‘@ﬁ‘éf‘%‘ﬁfm‘?“é@qdé*ﬁ"‘s&arﬁfpéwgmﬂ’o‘?‘i“?’&‘la8$Scﬁeconst ant| regi on;
activity
5. Physician global assessment of A 0-100mm visual analog scale

| disease activity

6. Subject assessment of physical Health Assessment Questionnaire (HAQ)
function
7. Acute phase reaclant value ESR (Westergren) and C-reactive protein

15
[0031] A person is diagnosed with undifferentiated arthritis (UA) when they have
symptomatic clinical synovitis of two or more joints and possess at least one and not
more than three of the criteria for classification of RA of the American Rheumatism

Association (1987) described in Tabie 1.
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15t his constant region can have a wild-type or nutant sequence. The
constant region can be fromhuman 1gd, 1g®2, 1g03, 1g04, 1M IgAl, I|gA2,

| gD or tgE. The constant region can he froma |light chain or a heavy chain
of an i mun Where the constant region is frgpan gD, or
i,,A nol ecﬁf‘g%%/%g“constant regi on can conpri se one or nore 0?&{%&1

follow ng constant region domains: CL, CH, hinge, 20CI-12, or 0113, Were
the constant region is Ti mnIgIVI or IgE, the constant regi on can corrpri se
one or nore of [p f ol co‘nstant“ doma or Ca4.
In one embodi mi{% E]thé‘ b%ﬂ SRt FEgP |ort1rc§§ﬁ me??ssf%rsnglh%yﬁ‘ re constant

regi on domai ns ridd@inal @ ofBer thé}aplésgmreadng:m Al xgﬁ( suﬁ}ﬁcbiildlmur@nmdatﬂdodl ment, a

CTLA44g monomner Iecule c.litrAtirise dified n 1,901 hinge
regi on (nucl eot? as%’é‘&tegﬁ’éd]glfedgﬁée Iaﬁeiﬁe{ﬁ?s%nrﬁt%%s oﬁg}egéén%%al 166 of SEQ ID
NG 2) wherei n tderdee eidhesheatveain afthealGede, rbgitituesrsd §Bhe dB2se pmgctSSih@S of SEO

| D NO 2 have been engi.neered fro i hes pr ype
sequence. %0 4ﬂd/§)han%h%rate S tr}%eH‘ teeag F%ﬁz(mﬁlg t§ ?rga@bA ma%b'eg%:u é‘lggégn‘pr i ses a
nodi fi ed human b&g@;lam@-{ﬂ imexghenspansd ed., Wiegulatylg@rﬂﬂ&ak(é@wdﬁa@fnrrmdl fied

am no agi ds 167°576 0 Voet PERAS: PHR P RS e A e R e g T

nucl eot i des 8334aytbe 5&0mbplisBEQD NG vehting Rdinbibitinptha disekse ﬁwmsre@ing%@ﬁl T) NO 2),

-14 - WD 2009/tgmu g P&d LH%@QO%%{)% ﬁésch%ﬁﬂ%%&lnp&r&a@gw?gaﬁgm a ClLAd-ig

nol ecul e popul at' wn in any one
O nore of Hi guncélxlemnhxamomDf}gmmrosndneasmeaSSredPﬁb@ﬂt No "1, 094 874, issued on

g\gggigogg24%0238@804%8&%7@5& ,gn #B%édct %4 %u!ﬁjcor por at e%gaby 5ref erence

inits entiret ymn{Uﬁ&étb)bﬂtlaSSaYl@].MOdl ment, a Cl LA4 g tetranmet nol ecul e
conprises two pairs or two diners of CTlIA4-1g pol ypeptides, wherein oath
potypenlide has one of the follow ng ami no acid sequences: (1) 26-383 of
SEQ I D NO 2, (iGTDA@I@%mamqﬁam@tltimemo 2" (iii) 27-383 of SEQ ID NO 2, or

27- 382, of t | D NO 2,
E'V.V§ 25 38301 BRI pbs e pllep Rk AadY of %’2”“%% PRy |{}%§§ﬁ des or
di ner is covat entroypet, dinleedrina, m\@leﬂtphlémnmm@mer Oan@el‘tlmétlm@wdmpm rs of
polypeptides arennonLGa¥RLenhY, @ﬁﬁ@gg%&ﬁ% bf (10 Rad gpwsseuh greby fotnmng

tetraner. Such ra-nor ecu €s are capa O or CD86,
[ 004511 n anot hedoremyd @iThbhend siohutetobal @nslamreebm Q—:@Aéala nmigieaelesgaCD80 or

PSRRI 115 ol gqﬁutani bbb G381 o Pyt GRUR ml BRflad e bi ndi ng

avidity of a ose honomne have one of the above anmi no
acid sequena(és)enr@cemﬂmt@mm a@D8@nunpgiouhio teteiantapdiorciemenies- (Shdl-Ig et ni mer

mol ecul es can bl{'lgl'%llntr?gi ng a 1’915 dl%lsﬁit!%]&‘n)l @ﬂcr%lt?ﬁér¥Tré1h&B bl‘: §]é&;8ylht@(p$t 2- .|r|0|

d
greater than the finity or avidi : 0
or C086. Such i@edfler lmsdngi W@aﬂntsdmm\febmn@rqvaiehp@lq@Fior@@éﬁﬁfé‘hlgy in

Loating T dhafk ARl h N ol et Fhacaags S deass hgdbel ow |

addition, greater or inproved avi can uce the result of higher
pot ency of a drmglecwE@rFoemnpleethe avertier ppedesi S Lédrip owlepiloprreishprihst ng

G LA4-Tg tebamgy %Qépt?an%%%@/b,@@%hﬁ&@g‘%d@%' of kot OO R1R! Gl q}p@rre pot ency

than the saffe anotnt of a therapeutic conmposi'tion having CIL, A
nmonomer . | n anottedingnbthdinveriton pm@hsaCTLA4—Ig molecule population that comprlses

from about 95% to about 99.5% CTI.A4-Ig dimer and from about 0.5% to about 5%

of CTLA4-Ig tetramer. In another embodiment, the CTLA4-Ig molecule population

comprises about 98 % CTLA4-Ig dimer, about 1.5% CTLA4-Ig tetramer and about
30  0.5% CTLA4-Ig monomer.

[08036] In one embodiment, the invention provides a population of CTLA4-Ig

molecules wherein the population is substantially free of CTLA4-Ig monomer
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25t etramer nol ecul es can have at least a 2- fold greater inhibition on T
cell proliferation as conpared to a Cl LA4-1g di ner (whose nononers have one
of the above ami no acid sequences). En another enbodi ment, such tetraner

nol ecul es can have at ktEi Si. 2- fold greater inhibiti cell
proliferati"Yh28¥ ¥&pared. to a wild-type CTLA4 nol eculOP ,T?l%@ﬁ/é%l%lcel I

proliferation can be neasured using standard assays known in the art. For
exanpl e, one of the nost common ways to assess T cell proliferationis to

stinmulate]' cells via_antigen _or i,stic antibodiies to.TCR and to

Teasur o, Lbr - MR SERTGY behe L adTp B AT ERGr e S48 & hyni df ne- TR
in proliferati Rgpulatior bt GTIONM-hel@meunhit hofe €} thhn Uk] hEs, oréligaged by
proliferating cells into culture. The inhibitory effect of (Ml -1g

mol ecul es upon ™¥P°BEf| activation or proliferation can thereby be measured.

[0047/ The af fi nagay) of meonbembeihgt, el iecui@ reidhepguhengifitTdA46E ndi ng of the
nol ecul e a single |igand, includi.ng 0,.. 5 SOl g .or 61g fusion
proteins. The &IPSR ‘31’6(5‘?‘“ @‘TEM%&O‘?ISS tﬁ’iﬁtﬂ"g}g ggénOf@I“%i ﬁ?léla]eﬁ%si ng, fin
exanpl e, bi ndi ng lhdtekading) sanal ysinser( Biimbased Somstariydee o Hs N

t echni que. Aside fyOTEl | ug binding.strengt it rmts.real . time

det er mi nati on of mB{t’ﬁ’GT W&leﬂﬁgﬁﬁgﬁr?&g’?’g‘%’eggﬁ egsiétoéi gg@?ug ioi(r“]ﬁé/%idlgdi ssoci ati on

rate constants,mdecsRNGMMacd1bg thad 6755814903 %0L%al %l 086 osl.ldef Coaselt with a
thin metal film

to V\Gich acgurfr%:re matrix is covalently attached, is
coated with ondSi¥hEEHPEIUCYSERPE: fe, CTLA4-1g or one of the ligands. A
sol ution cont aijp@ent i MuGdsmbodyhéntbeEmMAGthepnénnd erokctlacn hiaw, & | owed to fl ow
over its surface. A ected agai nst the . k. he..surfac nd its
reflection angleéa'?@c’ﬁi?a?%’?oeagfad Sﬁﬂli‘e?)cleﬁgi(’ﬁ%&g SOZ%E&AQN%QI?@S#%%%% d, the
resonance angl gpofo:t (ig) 17-htof Be@m shanged) ¢as8a ¢f SEePEnds2.0n opthweallyef r act i ve
i ndex of the ned] I he re I i hd Lch in turn
is directly cor(%e%%émtsgaf)@%z ﬁﬁ@b%g&{é@%ﬁ%ﬁ%ﬁ EP N&?’ g’s\gﬁ/}séig&%%ggwal in the
medi um) . It is cubseguentitgthanaleizeid swjubdve bHEEQIHNOS | ia egesprdtievHO20[ 00481i n
one enbodi t. Ad-1g bi ndi ng_exper.i men 0 f OF L by surface
pl asnon r esohar€ S»b@ﬁﬁ;’ggﬁ'}“‘g“ﬁf‘%@%g&%‘ eﬁ%ﬁ%ﬂ#&ﬁ?&%ﬁ 83?]3{6% d Uppsal a,
Sweden) . CTLA4-rigdieafimbiiosiow atsiive Ry otipIad): 2 yhiph icoreasgonds itheide gr oups to a

car boxymet hyl at ed .dext oran . .matri x. on A i t by
i mrobi | zi ng CTERASY §74°8 2P AESYERY O“Plr&c |ep!nm§f ?@F%g?ll% %Te?’fble%ﬁsegr%g I-Bconst ant

regi on anti bodyNoanisb&chigedhd @dingrmbinkd foean @RpstAndd SiendiSeedhse t o t he sensor
surface via the i I.a t fi.e i .the chip to
LR TTSRl IR R e s SIgR A et

measure d i A4-i<6 Inity neasurenents can be
pul es-m(4 for exatipk ey OasstelgsidrSigneldBeiyenseatihegéamalvequengs is qravestfrogt the | Exp.

Veci 1, 185(2) 393,404 { 19300 OG4ATICoIlh Lol T otk Ul e can
secretion out of the cell. But cleavage can result in N-terminal variants, such as

cleavage between amino acid residues 25 and 26 (resulting in an N-terminus of
residue 26, i.e., the “Ala variant™), or between amino acid residues 24 and 25

25  (resulting in an N-terminus of residue 2, i.e., the “Met-Ala variant”), as opposed to
cleavage between amino acid residues 26 and 27 (resulting in an N-terminus of
residue 27). For example, the Met-Ala variant can be present in a mixture of CTLAA4-
Ig molecules at about 1%, and the Ala variant can be present in a mixture of CTLA4-
Ig molecules at about 8-10%. In addition, the expressed protein from SEQ ID NO:1

30 can have C-terminus variants due to incomplete processing. The predominant C-

terminus is the glycine at residue 382 of SEQ ID NO:2. In a mixture of CTLA4-Ig
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30 defined as the sumtotal of the strength of binding of two nol ecul es or
cells to one another at nultiple sites. Avidity is distinct fromaffinity
which is the strength of binding one site on a nolecule to As |igand.

Wt hout being hound by theory, higher - 16 avidity o’ cul es can
lead to incY ‘gé@%ﬁ‘f fﬁj‘t ency of nhibition by CTLAelig nol epc%é&oﬂy%@cel I

proli reration and activation. Avidity eau be neasured, for exanple, by two
categories of solid phase assays a) conpetitive inhi bi tion assays, and 15)

|e|nu: Lgncgfrég%llstr?%@“f)ﬁ FHOB?'P?‘% Vﬁ‘%bﬁﬂ?e até%_a@%ﬂﬁ usr% b ECt ufgsotfgIr:g Il? ﬁg ngazggg 0ir ;

solution at a faexedhraamnceniaaplianabotiogetbher with free I|i gand in different

concentrations, t he__ampunt of n whi ch i.nhibits.s se bi ndi ng
by 5096 1 o dot eriiHba. A A8y mids e e iR BB G oy Cin
el uti on assays,huinheCTRandn bse addeichentnths elttatdlion: doAfaineran ointm:&mﬁhng a state of
eqU|I|br|um acaott e or de t yanate, urea,
or diethyl atni f&y e‘?tsle % ?tﬁlugf(ft#d%s 46§ggér}fcoem§tllthat sgdtgtgor%#’gl%ugg 3
ClLMigitigatid7iist ef s} ITONS:2. Txhahoﬁarmurbbdxmfantﬁlﬁtmmgallnlesdommnrcgn eI ution is

determ ned thereafter | g Vv t he nore
chaot ropi c ageﬁfmpgseﬂg’é%éﬁq‘fegceéﬁ%@ 1 A&t aFlr?n(armumg d"gé"@ﬁtc A4-1g,. The
relative avidi tettrallgarkiemhein ogmompuse nodldiide ehandes @ HuMkdtglend-dd ul B2 can be

expressed as t ndex tration of

el uting agent ﬂ@e@%hj °§¥r€% u(’t“%ergé% %?%ldccgg%gw(&]éa%ﬁ%g&%l ecni es. Refined
anal ysi s of 1ddatenbodimeinethperfaiiniedidpindet mﬂ%m@ntpk;p‘r@bmccmg@s thofised at ed
CTLA4-ig at diffe ent r.at .0f h,,I t.hods for

Pr oduci ng the CH {ﬁ?f% S&Klbrﬁ%e/g% gsdso P 97 h\sge/ﬁ’tc’ly%éﬁgjﬁ%g”gl%iﬁxk%rlega on of
CTLAdi g nol eculwwaﬁsmm NOpr okar yot| c cells. Prokar yot es nost frequently

are represent eg@%ﬁy va\reg.i::uss4 Pg'.[lago%hrﬁér flecgf%%neeroh g t‘b%n act ggﬁg[ Jray be a gram

positive or a negative Y, gramrealve ria such as .E,
col/ are preferhuecn nﬁulnegiomlmr"fibs @hststt region samhay pattion ofrecopsiad region;

0051Sequences, escri bed abov e
i nserted 25?;? n ttgls cmv edgltre ion ﬁave%g\ﬁl?q}rpngg( @Jg@;&%ﬁgnclgg@e%gﬂ&a% q‘%‘gﬁ%gs in
prokaryotic celliesfromjmmaakcﬁ IgG@J IeG3 Tt@%@h@é@%bif%%@@ qrig@ Uebecovtavhonl y used

k t tr.ol t
prokaryoti ¢ cONtLsl RSNESTBE Y, AR ASANSANRL IR el br omot o

erator, along with
ri bosonme bi ndi ncg:nﬂaxte:gmeag@ncasig(?; Igle] andieh woledvle hemomlayt reE@dapr onot er s as

the betari aet A (RGO LL LA B F00 ol 3RHOREN ATk RIOTRS SingBy St oo

30(Chang et al ure, tryptophan (trp) pronoter
system i | f | deddeH2,et CHE.. Whanuibb einstaiicieiis iRewm [eM ol Zhe conygOickionmd t he

s e Ve Rl SR 5% oLl SRR R bhasaTRBLAACK el Shi mat ake et

al ., ?Vann, 292: expr essi on vectors al so
i ncl ude ori gi nsC8¥, or 6. vk e hodiment. led contaabiegioprpanicemBrise QNS a

}.seta-lact arrasgg)P étu %%Bf:g%ﬁ%m w%nmgq@e gene 5conferring

resi stance to £1Cs, S0 t ¢tors can replicate in bacteria
and cel |'s car ryitA¢t]t hen piv mﬂmemamcw%éhm@ef rrdeculgtsenprpowinodivedt he

presence of ﬁ.n?r‘hmoi’ﬁt@% @gﬁbe ucegdekhbzfﬁos%rfsﬁ@nb?{dwqrﬂwJch95§lehe

expression p Into rokad)(;otlc cells via a variety
of standard rretMSEQﬁBNﬁbR)W@ebmthmtlndsﬁ‘rﬁﬂ‘v@fdact esthies 158, Wectd (€otfen, Proc.

SEQ D NO:2 have been engineered from cysteines present in the wild-type sequence.
[0042] In one embodiment, a CTLA4-Ig monomer molecule comprises a modified
human IgG1 CH2 region and a wild-type CH3 region (the modified human IgG1 CH2

30  domain having nucleotides 509-838 of SEQ ID NO: 1 and amino acids 167-276 of
SEQ ID NO:2; the human IgG1 CH3 domain having nucleotides 839-1159 of SEQ ID
NO:1 and amino acids 277-383 of SEQ ID NO:2).
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10Nal I, Aoad, Sat USA, e.9:2110 (1972); and Saiii brCeic at at., eds.,

Mol ecul ar d oning: A Laboratoni Manual, 2nd Edition, Cold Spring Harbor
Press (1989)) and el ectroporation. [00531ln accordance with the practice of
the invention, enkaryotic cells are also suitable host , | es of
ea:al-yolkv%%fgwfﬁ%¥ude any animal cell, whether 15pri&%&bkgpwgéﬁgftalized,
yeast (e.g., Saceitarennynes terevivine, Scizizezsaechorateyces ponbe, and
Pi chi apastoris), and plant cells. Myeloraa, COS and CHO cells are exanples

of animal cells that he used a s. Particular CHO cells include,
but ate not Ii r[ﬁﬁf‘gd t]g?%i‘i‘?‘ﬁ?z\ﬂmf’w?Fﬂg%&%‘f‘mﬁ‘fuﬁ?po%ﬁ{onégfl?nsﬁfel ee, Genet.,

(12: E/(SS) 556 ( 1986homdtOhkblarsequBice sfvemiisinyyne FGhDONFAOI0®B, (D)9 , C1710- K1
ATMr) No. CCl,-6.1 2 KJ. Tet-On I i ne iontectil,..

desi gnat ed : ECATC%?‘S%%%\TYS%%%WPG%‘I’?”:‘55%?;25%7“ é‘hlgj'rg)él?atﬂﬁ‘jg? Al%ﬁ?—tlaggloone 13
(OCBI NI ClI, Cenowablicktioh Noe @000 h@ariéBnd GE4I0ME 78 Cendhare ey in@HD K ISF

desi gnat ed ECACC 93061607 . (CAW, Salisbury, "Wltshire, UK), and RR-CHO Cl .
desi gnat ed ECA r@‘?ﬁ%‘ffi@“’%’é ANIR, Salisbury, Wltshire, 11K. Illustrative
pl ant colts ingbude tehaeeabdiwhat e ILantisetraed: inotolle cmeyrissrtwepdilses) , corn,

soybean, and rice cells,, , _soybean,. and rjce see ar 0 accept abl e,
[ 055) Nucl ei ¢ aé%d@éa62%2@5‘['%40838%@§“c?”'ﬁw? aadr’rB'iﬁ St é’élas enggrﬂlh%ed above can
al so be i nsert agllowMe@minoeiitsefuettes iy ek 3f FSEQXP NESS (P 61362 ef IV Bequences in
a eukaryotic_ho Th ory. .el.enent AV vary
according to t -égwgh'i”*‘c’tﬂ%éﬁsgﬁ@%é’i/f” 22;5??9%(%@3@%%%#@&3@8)
cukaryotic m(cj)ntzsakz SESpEmes: 2f @nviuse3 i3nf ek e 36 b Racheaindesofitrghu de
pronmoters and coptral, sequences conmpatible w.th lg'gqu!' e uch as, -
18 - rbr exanﬂ’f’&’ep&ﬁ{?%&f}ﬁﬁ?8?‘”&%815%@%“\818?[6@} "~ Bnd- avi %ﬁ'gggloré:a%?rgisvi rus
(A(?Vl) (rd., 14 \pelgzp@:cti)les aﬁ@ﬂo@&%bdczagedusftbdnqmnoﬂugttber@yifmﬂinme N; he early
and | ate promoters from Siman Virus : : ture,

273: 113 (1973) )t?%raB‘Fr'g?ﬁ?égra\’ﬂe?‘ﬂ?le%‘ﬁeéﬁrﬁt‘:a rags’@séﬁgc]‘?‘]d“g‘]ot ogg; %%%ﬁ'ved from

pol yoma, Adenojbouisp 2]n anttetzmbbdimepaiudl weenby inolssulesAnn bindltedi0er pr onot er

such as WTH ( jn.et al.. ture, 299797- ( 2 so be used.
[ 00571Vect of’s @‘%ﬁ“éﬁﬁri‘%%‘%’i‘yntg&&"ﬁ %g%a%eaetcu'aélst&?lﬁﬁéa&ag@%?gi may al so ea
sequences cal | etlierhadeer (wieg nnemeFhesenarBhd sppordngmt acidse@irdeiizi ng gene

expressi on and Rg}-}g{g I,gif,gonl%; eﬁﬂ%ﬁﬁﬁeﬁémcf?gmm oEJcﬁl%%RBinE ﬁﬁ‘Clﬁg(PdTDt er

regi on. 101005 al expression’vectors for eakaryotic host: cells
i ncl ude, but ar@D86 with an avidity that is at least 2-fold greater than the binding affinity or avidity

of wild-type CTL.A4 to CD8U or CD86. Such greater avidity can contribute to higher

20  efficacy in treating immune disorders and other discases as described below. In
addition, greater or improved avidity can produce the result of higher potency of a
drug. For example, a therapeutic composition comprising CTLA4-Ig tetramer would
have a higher avidity and therefore higher potency than the same amount of a
therapeutic composition having CTLA4-Ig monomer. In another embodiment, such

25  tetramer molecules can have at least a 2- fold greater inhibition on T cell proliferation
as compared to a CTLA4-Ig dimer (whose monomers have one of the above amino
acid sequences). In another embodiment, such tetramer molecules can have at least a
2- fold greater inhibition on T cell proliferation as compared to a wild-type CTLA4
molecule.

30  [0046] T cell proliferation can be measured using standard assays known in the
art. For example, one of the most common ways to assess T cel} proliferation is to

stimulate T cells via antigen or agonistic antibodies to TCR and to measure, for
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not limted to, vectors for mammualian host cells (e. g >Dry' -4, ray a,

PRS vc pSV2, i TK2 (Maniatis): ORES (Clontech); pRe/CM V2, p.kciltS YV,

E)fsi If,V I (Life Technol ogies); pleTakc Vectors, pCW vect ors 1) 805 vectors
t rat agen renovirat vectors (e.4," riBli vectors

pCDI NA- 3vi t"%%b”@?(} 376 modified 15forms thereof, adenovi Sa /vec }3&921)

Adeno- associ ated virus vectors, bacul ovirus vect ors, yeast vect ors ( e.g.,

pESC vectors (Stratagene)), [00591Nuc| eic acid sequences ri ncodi ngat Ad1lg

3110. 1eCtifes can integrate i.nt tlc host cell
and replicate & ﬂﬁg%%’rpﬁléﬂ%’h@ ‘&r%\tﬁ(li l%lg‘[ ?ﬂﬁ%gr rto}lf\%re#u)}gaf%{ﬁe vect or
?ar rying C:]' LAAItg: armiuﬁthlﬂbﬁ&q@amdaaﬂbﬁpmhferanm T)sdbﬁnt&ﬂrltmpl Theathitowrsal | owi ng
or extrac ronn i on expre n nucleic acid
Sﬁquences in S& ?%8%16&(5%{%“9 e"B‘«Sér‘é‘K‘?ll ‘%i %wﬁ‘gn allsfl?\ra CF" é%Fr%@a*i. on from
t he endogenous py®asdéd. pl asm d, the 2p circle can be used, (Br oach, Meth.
Enzynme!,, 101:307 (19 Al ter e ces f east genone
capabl e of pr oﬁ&“ﬂﬁng igg%ﬂ%‘ﬁboﬁgcﬁgéﬁ}{%rg%é%le‘%t]cs egthgieg) %ﬂyf or exanpl e,
(Sg-lggg?conbdetcl ln(E@'hte'ftd’ €s5in A8 Peand irfc LAY D3RO, [SISIﬁetmﬁmSOdgordlD%Ig(Mn 10: 157

an arke e 1 300 9 )
[00611Transcri pre" 8%&i’e%ﬁ’?‘¥y§}3§{é‘afgﬂt8£§a@g TERVEYS Su]r\?e% %?r? Prerme pronot er s
for the synt hegiisli@fintghytion bydlyisc (Elmzyasmd;or(sldefm pesmai te¢hnique. Adide fiBnzyme Reg. ,
7:149 (196811 an Addi t i onal

Str
pronot er s knomﬁ“ﬁaﬁurﬁét’lﬂgm%f‘tfmﬁrd pegg% rﬁa% térlrﬂc’)nr‘ar‘tﬁ n&%m(i glgg%f in the
CDT\ 48 vectuar (siEﬂyaarm;omtm}\ and FEBSstioR 68 ®i:§fan2s2A s(aﬂls@@ﬂ))p) t;onsllsmlgpf onoter for

3- phosphogi ycer at e ki 2073 (1980)),
and those ter cﬁ%?%?lﬁ& gélwﬁéﬁa&hl’eﬁn%g) to%hfgg%f%?l%%g&? I %@509/ 04(2761 )
[00621Ct her pr onmihet,ss @ited whidbdediithe ibeastusel 4. 18Y.Addnotyee pEgeligréd by

envi ronmenj[ al u%éor{l{ ncc())r{t ;[mqeth?ﬂt%ermees %é% edttgﬂ% té?m;[.'ilﬁéee;\' nduci bl e

pronoters incl ose proteins, al cohol
dehydr ogcnase &onmrmonsytgbﬁhamMI@tech@mstmielo@i@ph@dﬂ@,w@a@%yn‘égs associ at ed

o L1 o0eR e L B0 SE0EIBRLESPOIPLN s ghualienecend
t he codi ng angle of the light beam changes (as it depends on. the refractive index of the medium
close to the reactive side of the sensor, which in turn is directly correlated to the
concentration of dissolved material in the medium). It is subsequently analyzed with
the aid of a computer.
20 [0048]  In one embodiment, CTLA4-Ig binding experiments can be performed by
surface plasmon resonance (SPR) on a BIAcore instrument (BlAcore AG, Uppsala,
Sweden). CTLA4-Ig can be covalently coupled by primary amine groups to a
carboxymethylated dextran matrix on a BlAcore sensor chip, thereby immobilizing
CTLA4-Ig to the sensor chip. Alternatively, an anti-constant region antibody can be
25  used to immobilize CTLA4-Ig indirectly to the sensor surface via the Ig fragment.
Thereafter, ligands are added to the chip to measure CTLA4-Ig binding to the ligands.
Affinity measurements can be performed, for example, as described in van der
Merwe, P. et al., J. Exp. Med.,185(3):393-404 (1997).
[0049]  The avidity of CTLA4-Ig molecules can also be measured. Avidity can be
30  defined as the sum total of the strength of binding of two molecules or cells to one
another at multiple sites. Avidity is distinct from affinity which is the strength of

binding one site on a molecule to its ligand. Without being bound by theory, higher
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sequences. These sequences nmay act to stabilize nmessenger RNA. Such
termnators are found in the 3 untranslated region follow ng the ceding
sequences in several yeast-derived and mamral i an genes. .

1010061. 11l Justrative vectors far plants and plant cellgs.i but are
not |inited®&"K*%robacterium nri pl asi nids, caulifl Op\%g’{ﬁ%%%)g}gl?zgmvi rus
(CaMV), and tomato gol den nosaic virus (I GA). [00651Manmal ian cells can be
transforned by nethods including but not Iimted to, transfection in

t he presence of cal cium phosphate, mcroinjection, elech-oppration, 15or
via, transduct ia&ﬂ‘W‘iqLiT%4g§FBi}§'é?sc?f’% .eac[@(ﬁrgéﬂﬁ\?gﬁ’ﬁt(%’&g Okl r‘gftlﬁ E}(’)duci ng foreign
DNA sequ_enc;ajs iatr Q4g%2ﬁkc?mnmftpmgml I. farel a(ctlx)ati«sre;&hﬂ:\jrmlbentﬁadqu,s, slu;:h as
i ni croinjection or into single.cells or proto S rtexing cells
with gl ass bead¥ qxﬂnﬁlﬁé’yﬁ?"b?@ﬁ%%sﬁso ,33%5}5532?18%%0518%‘5[15&}&-*‘ }é’%g)f]élﬁ%}?‘ungsten or
gol fll Sphﬁzﬂr3 es i rah@b):@hiog affys Oh 0bta pf @ah e li@i&)l i%ﬁﬁﬂted miiT@pmlhhye malki ngI
ciell menbranes perneable.to nma. ecul es throu o ' ne glyco
treat nent or’ sd’B]T‘B?f‘tt‘P’%WL’$51°ﬁf’ﬁW’ ggﬁ&%&feméei célcﬁ? arulegzhae %;;dﬁ#)lsneséﬁammg

(el eetroporat i gn}d cddtentrd)ont tagetits @itofred ligpobiadE&refic@nteairniong aeDMA) whi ch fuse

to cell nenbranes. [Q0671U, S . Patent. li.cation. Publicati .
5005, 0016859, arieLntel g ShEh BERuS: ?@%‘?@B ﬂ%%}&@"g%‘%%@iﬂs?@?"FOF t he

plr oducti on of preidicasdafe fidege v evitiio, elisipe eisfyis.abd ligend ieedisbimant
gl ycoprotein products,. by animal or. mammalian cell cul fur ; re herein
E’E?lb %gﬁrc%)yalql%ﬁéai@gleﬂ%%én, 7 ﬁlaotro e O &'cn&t{fraﬁg!ﬁ%? %&?f phase of

i ncor porat ed by* e protein pro
the cell culd urietpsgeessyred oddigthdirgineyid @idul ie diffarcet coecovasipedo flisopt t he cel |

cul ture medi um ysi ng techni ques 30under st 0 id L inthe art in
particul ar, t he&l@r‘ﬁr"?{ghlﬁ?r@ "?‘F%F‘g%si@”‘? a"smorugtcog\%% ‘%ﬁ llrag%ﬁl ﬁféll"%{,jigl ture medium as
a secreted pol ypephineithered® RiHOHL1BY.4D4 Tichdr 182008y, 0427 64ctp@9681The cul ture

mediumis initially centrifuged to “ar«debr.i rticul ates.
The desired pr oftg&f?‘xs S géoqedée{% e3111mlnsa“lr’Héﬁ‘r(rz‘tiof ?gﬂd¥4 %bmég%ﬁl%‘g%%ﬁfa&n@%w, sol ubl e
proteins, and pelygepbidesuradfiCTLiAd holktuwasicagbersapredstdrstierngidpuinde cat i on

D o S (AT QRRt b B SShcklalliFor g R B RATRA HTRSHAR' ©
, CTLA4-Ig molecules. Refined analysis of data can be performed by determining

percentages of eluted CTLA4-Ig at different concentrations of the eluting agent.

Methods for Producing the CTLA4lg Molecules of the Invention

20 [0050] Expression of CTLA4Ig molecules can be in prokaryotic cells.
Prokaryotes most frequently are represented by various strains of bacteria. The
bacteria may be a gram positive or a gram negative. Typically, gram-negative bacteria
such as K, coli are preferred. Other microbial strains may also be used.
[0051] Sequences, described above, encoding CTLA4Ig molecules can be inserted

25  into a vector designed for expressing foreign sequences in prokaryotic cells such as E.
coli. These vectors can include commonly used prokaryotic control sequences which
are defined herein to include promoters for transcription initiation, optionally with an
operator, along with ribosome binding site sequences, include such commonly used
promoters as the beta-lactamase (penicillinase) and lactose (lac) promoter systems

30  (Chang et al., Nature, 198:1056 (1977)), the tryptophan (trp) promoter system
(Goeddel et al., Nucleic Acids Res., 8:4057 (1980)) and the lambda derived P,
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et hanol precipitation; fractionation on i munoaffinity or ion-exchange

col ums; reverse phase HPLC, chromatography on silica or on an

ani on-exchange resin such as QAP, or DEAF; chronatofocusing; gel filtration
usi ng, for exanple, SEPHADRXit G 75 col tunn; and protei P E(r)

col ums t o WAVE#dnt ani nants such as 'ger. Addition o"%@%@%@"@ggﬁs

i nhi bitor, such as phenyl nethyl sulfonyi fluoride 10(PNI SE), or a protease
i nhi bitor cocktail mx also can be useful to inhibit proteolytic .gradation

during purification. A person skilled in e art wll re j,.ze that
i on net hods suiPf&HI'a 2¢ 'gﬁ‘eﬁ‘rbBi"@iertfmgFlgF‘Fﬁ@{}‘&fa?e ?t\é\ﬂ” A}é’f@‘ﬁ%%‘gmg

gl yttoprotein, (cgmyrequire alterations to account for changes in the

character of the protein upon expression in reconbi nan ell .culture.
[011761Puri fi cdftsah t SULIRIGSIo8 ¥ S RS R SE S B b"a?‘?)‘}a“f‘he

car bohydr at e grsepisHiharkdg s@hyeoRtOlabmasabencafigioghosthbirdntfgravd dehd n t he
context of the present: invention. For e an%lge, SUCP éecgggtegggsd i ncl ude,
HPLC or i on-Sex CRAREES ERFBIEIOHH AP ﬁ?é‘?aﬁg‘eﬁ FORE BNt Sh- €% EWange resi ns,
wher ei n the norg)hasiies BF pABEiEs @S belickcfd AE vharprien i olel pestredof dependi ng on
whi ch car bohydrate is %: ng s,e* ectgd 20rim . Use of such techni ques al so
can result in tHEEERSEHE ARPIBBIEEEF  cont ani nants. [ 90711The
purification nghimeg cane Euprdharplannpah seinadilictd ionatokatepseitshata i nact i vat e,

and/ or renove viruses and/or retravi.ruses that m 0 t.1 al be present
in the cell cul‘iaﬂ?téo?ﬁéaﬂij‘ﬁ?ﬁ]ﬂm%a‘ﬁﬁﬁ%‘?éaiﬁ‘ E‘?%Ithfn%ﬁ W&ga}zﬁg%%gg?hf?@é%% nunber of
viral 25cl eqy ancgl séeps: ase, @vaib abis, anil sehbrdikng alheds., idteckioniCbeg t o,
treating with chaaqtropes, su ure r. quani di ne rgents, additional
uitrafittrati ont B‘fbéT‘V‘{)’ft’ 3”&?’1‘%2‘“@?@6%“,’ %B@r%‘?g?ﬁaﬁ%goé?mgsegg%g talggn, such as

i on- exchange orecl&irg@r£Xel usi on chromat ography, pH extrenes, heat,

prot eases, organic solvents or any conbination thereof 0 1 purified
ULM% ol ecul e ri@§itire I’E‘f)cﬁ?:rg?{‘f’?‘ ‘éﬁ%? %“ﬁl’%ﬁtlfea%wf %‘#‘0%6‘%%‘?8%%"‘@5%;]?% to
storage or f urtdagibldHoeceRsS iFRgmpid FPatlanbiid deflomciiddhng yshernelienhether used to
concentrate_ and exchange the el ution buffer fromthe previ rjfication
col urm wi t h'} heP BHE Orbrg‘inf"é%j'z?fggﬁa?téﬁg‘f%" ROREV & GG OB %223%0%’7_%5’%8@ W
11009/ 13711 | / 11,2200940A2/:6 paddh], bid have cedls peigtiomp (OSfané GHO. kllvdd g noi ecal es,
whi ch have been concentrated, a subjected to diatil i can he
tilled into 24,%gp e Git R%i%é%a,y 5L *i%Bpr g‘&r@%ﬁs‘“ E&S’t "8?5q3§§’/°%g?“r‘ier su
iiable vessel. £IhAdhgedmRCU E€aasimet slyShmvediskbie CameibE:5tav5ed %ot about 60

days a1 2 LoSCBILY b o, oS Ny EXbTASd SEAbaBR i KiadygTLiel o

nol ecul es at 2 oan i1cre roportion of
speci es. They ef OH®K it TedOn lcelLigret€lontes dFHY dssig@ittdRT AL GBI e e ésAREN be frozen

at about -70C ngior tq.stor to ¢ r bout -40C.
The freezing te#ﬁ’glfué‘i’&f’gs E%%a‘?@gf ?08?11[32@35’31}4 G?g%@‘{}gﬁa oﬁtCBImQ%C. The
freezing time carMar Gerang INacgelyl/siepeipaseddit ANEI306] WHECIRt he vessel that
O e T r cevor” SR VREE Sy RO AR IRE R ECHRRSBD R SRR e | 0aded

in the freezer. in one
Salisbury, Wiltshire, UK). Tilustrative plant cells include tobacco (whole plants, cell

25  culture, or callus), corn, soybean, and rice cells. Comn, soybean, and rice seeds are
also acceptable.
[6055]  Nucleic acid sequences encoding CTLA4Ig molecules described above can
also be inserted into a vector designed for expressing foreign sequences in a
eukaryotic host. The regulatory elements of the vector can vary according to the

30  particular eukaryotic host.
[0056] Commonly used eukaryotic control sequences for use in expression vectors

include promoters and control sequences compatible with mammalian cells such as,
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enbodi nent. CTLA41.g nol ecules are in 2-11. MCJ TAMER(r), bottles. Loading
of less than four 2-1. BIOTAMR(r) bottles in the freezer may require from
about 1.4 to at least 18 hours of freezing tine. Loading of at |east four

bottl es mx?a&?@%lyrgﬁuf romabout 18 to at |east 24 hours &{T/(‘}srz&)%%ﬂ% tinme.

Vessels wit Cl LM Eg 15nol ecul es are stored at a tenperature from
about -35C to about -55C. The storage tinme.- at a tenperature of about -35C
to about -55C can vary and can be as short as 18 hours, The frozen drug

subst ance can e thawe er for formul. at f
product, [0074]° ‘é?ﬁ""”ﬂ?é%% %Pr@’f‘@efgm% ecfxﬁ %Véatnus%’ﬁo‘ er' a %? Lé‘g/ 752, 267,
filed on Decenbettor? 00thedQoRM0gy aswd pﬁﬁstmsmaﬁkmmmuwmmm fro@mt i on No. WD

2007/ 0760321 fi| ed C 6 t sses for the production
of proteins of YH&"i HWQﬁt(%j?(l‘éﬁégt #1@57?’?%?&})@8& ant’ gl Y/'(r:(lJpr otein
products, by arptdﬁaiters)srucmmé iie&ﬁﬁed:&drh pauintauAdsioviRET, dRdbbiicatpidamdiNo. WO

2007/ 076032 h t d b h%y%
Conposi ti on I[3( irg{sﬁ?ﬁé‘l ﬂé efﬂ%u h%&fe@% Cei?érlllvﬁgt;fefm ut ?I%ltﬁzlesCal

phar maceuti cal (cmopesytkonsuisedbnpri sing the CTLA41g nol ecul es admi xed W th

an acceptabl e er _or a of the
art. The phar rrj@(g’d i cAFCESS S@ITSF%%\@%%&%B’IOEC“@%?? I&%y&&? 'ﬁay af‘f" m s which
i ncl ude any natsequedds MlecbdihhﬂﬁmfﬂqhomoﬁMmadmwottknthmﬁﬁM@, m)l ecul e
retai ns the nol ecul e' S, and is non-r [ ubj ect's

i mune system “HREQE % aatr? °8?dl§é{”§erd‘ PYEFTVAR Wsn%?e%;éllo\é 8\%0%'%{& n%eﬁnot l'inited
to, ion excliangerss] akEwimma, ofaalpmmmumtquefemularyolueb@st mllm;ncbéer tiwharepr ot ei ns,

such as human serum al bum n, .buffer,.s t | ycine,
sorhic acid, pdfadl ’it%ﬁﬁ’ SEPRAIE T BRRYA B ?ﬁgge‘?i rg{g%pw éturgt gd

veget abl e fatl ypmal(MQmatph(pﬂtB&a(C&mbmf)fﬁmalmn@sgotﬁmldhlfe wat er, enul si ons

. g, | / wat | si |t t | am
gﬁl ?at e, OId| S\ggl ﬁl?rﬁg}suﬁgéb@?ag%ﬁ%?ﬁ%g?&\pwc Igsgléén%% ng%%teaﬁa’pﬂggpﬁg 2? sodi um
chl oride, zinc s@ivirsl,veaak [ed .d&B vectors (mpg@lﬂllmmi\h‘ei (lhgatesn) qamogri\ﬁhmyl
lid B | ul d t ; Qh
D e aomels CraitiRaS A3SE et HREHS AER. AN B NRVINLE Bl ke - 1 oY

carriers na eriie i ons inc oat ed

tabi el s and cap&ctbesyeasquntow(legypmwcwaﬂ(ﬁﬁ‘éagn@bnt ain ex0| p| ents such as
starch, mlk, su 0Se, . L Q ofio ey,

gel atin, 10qua§H§5§§ d or¢ §1§1Ia%19 Setqﬁ%nr%%'of1 g%nge§EA4lﬁﬁlgre lﬁés CI u Stearate, talc,
vegetable fats ganormeidfﬂw egkum;xcgcbsymdilasdrephca@tahéne hkshmmmemhqaieents. Such

Comosi ti one. conpreT 18 kA RSO0 Oy B LGB orhft | 007 o ents:
conventi onato rremﬂﬂmakmn aBucihg Goapesirthonsalmeplicdloso be for nmulated within
various |ipid CBQ& Olper;(sl‘essm %:rr%%ﬁnc a&ds WJ 1§Sacj }7(9‘9I’§ I(J;B(%W@&[a}l\m | as in

vari ous pol yrrer onposi dons, yrrer m cr ospher es 0076]
For mul ati ons cohporigd cffgepﬁlﬁdtioblﬁem@ﬁenédgemls el pbsmaly e @Ipegmlq deeble #snd.copendi ng

VS. Provi sional, Pate lic cenber 20,
2005 and PCT7USB(56) ?{}éé’égg‘y SR BRI, Al %’ogg%f%‘gggé'hlm%s' “Poq Decenbor
19, 2006, the |ahefe ¢a§ablme5f@kbynohmgmmpmmamseebliognon esindmeinftde{sqedboemhpls,
applic: atlo d,.inc Proyi,s a t Appl i cation
Seri al 7?%‘““ C%'E Q@rﬁ‘ffr‘”é %?%221%) é]cmgemyél Eg’%f i)or 1r?éuail g({%g)d for 1V and
subcut aneous appldictaltd eoals MeBr Eedvinyl,, 181:30 (1 283))e subcut aneous ( SC)
formul ati on co j ses LA4I. | ecul es a n of at
| onot 200"y miBPHT corbrRAETar arn stendni B Sbda pEOREFORLBE G, D 2
aqueous carri erthe {E0ET) Aplyexigimrneynos (Iaes_ﬁ:aflaMJ_[ gaStrgreagegpr’dd Cid6dhat i s
delivered via Pr d%?ﬁldnd egals% zems!tr%v, Pﬁf%b 91%98)5 nAcigﬂBl\zﬁ pﬁ)n%?érsqwown in
30  the art include the CMV promoter provided in the CDM8 vector (Toyama et al.,
FEBS, 268:217-221 (1990)); the promoter for 3-phosphoglycerate kinase (Hitzeman
et al., J. Biol. Chem., 255:2073 (1980)), and those for other glycolytic enzymes.
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TABLE 3 Conposition of CTLA4lg SC Drug Product,

Conmponent _ CTLA4i g Sucrose Amount (rE3g/syrnige) s,4

WO 2009/137424 PCT/US2009/042761

10

15

20

25

30

[0062]  Other promoters are inducible because they can be regulated by
environmental stimuli or the growth medium of the cells. These inducible promoters
include those from the genes for heat shock proteins, alcohol dehydrogenase 2,
isocytochrome C, acid phosphatase, enzymes associated with nitrogen catabolism, and
enzymes responsible for maltose and galactose utilization.

[0063]  Regulatory sequences may also be placed at the 3" end of the coding
sequences. These sequences may act to stabilize messenger RNA. Such terminators
are found in the 3" untranslated region following the coding sequences in several
yeast-derived and mammalian genes.

[0064]  Tilustrative vectors for plants and plant cells include, but are not limited to,
Agrobacterium T; plasmids, cauliffower mosaic virus (CaMV), and tomato golden
mosaic virus (TGMV).

[0065]  Mammalian cells can be transformed by methods including but not limited
to, transfection in the presence of calcium phosphate, microinjection, electroporation,
or via transduction with viral vectors.

[0066]  Methods for introducing foreign DNA sequences into plant and yeast
genomes include (1) mechanical methods, such as microinjection of DNA into single
cells or protoplasts, vortexing cells with glass beads in the presence of DNA, or
shooting DNA-coated tungsten or gold spheres into cells or protoplasts; (2)
introducing DNA by making cell membranes permeable to macromolecules through
polyethylene glycol treatment or subjection to high voltage electrical pulses
(electroporation); or (3) the use of liposomes (containing cDNA) which fuse to cell
membranes.

[0067]  U.S. Patent Application Publication No. 2005/0019859 and U.S. Patent
No. 7,332,303 teach processes for the production of proteins of the invention,
specifically recombinant glycoprotein products, by animal or mammalian cell cultures
and are herein incorporated by reference.

[0068] Following the protein production phase of the cell culture process,
CTLA4Ig molecules are recovered from the cell culture medium using techniques
understood by one skilled in the art. In particular, the CTLA4Ig molecule is recovered

from the culture medium as a secreted polypeptide.
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Pol oxamer 188  Amount (ng/ syringe) 8.0

WO 2009/137424 PCT/US2009/042761
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15

20
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[0069] The culture medium is initially centrifuged to remove cellular debris and
particulates. The desired protein subsequently is purified from contaminant DNA,
soluble proteins, and polypeptides, with the following non-limiting purification
procedures wetl-established in the art: SDS-PAGE; ammonium sulfate precipitation;
ethanol precipitation; fractionation on immunoaffinity or ion-exchange columns;
reverse phase HPLC; chromatography on silica or on an anion-exchange resin such as
QAE or DEAE; chromatofocusing; gel filtration using, for example, SEPHADEX®
(-75 column; and protein A SEPHAROSE® columus to remove contaminants such
as [gG. Addition of a protease inhibitor, such as phenyl methyl sulfonyl fluoride
(PMSF), or a protease inhibitor cocktail mix also can be useful to inhibit proteolytic
degradation during purification. A person skilled in the art will recognize that
purification methods suitable for a protein of interest, for example a glycoprotein, can
require alterations to account for changes in the character of the protein upon
expression in recombinant cell culture.

[0070]  Purification techniques and methods that select for the carbohydrate
groups of the glycoprotein are also of utility within the context of the present
invention. For example, such techniques include, HPLC or ion-exchange
chromatography using cation- or anion-exchange resins, wherein the more basic or
more acidic fraction is collected, depending on which carbohydrate is being selected
for. Use of such techniques also can result in the concomitant removal of
contaminants.

[0071]  The purification method can further comprise additional steps that
inactivate and/or remove viruses and/or retroviruses that might potentially be present
in the cell culture medium of mammalian cell lines. A significant number of viral
clearance steps are available, including but not limited to, treating with chaotropes
such as urea or guanidine, detergents, additional ultrafiltration/diafiltration steps,
conventional separation, such as ion-exchange or size exclusion chromatography, pH
extremes, heat, proteases, organic solvents or any combination thereof.

[0072] The purified CTLA4lg molecule require concentration and a buffer
exchange prior to storage or further processing. A Pall Filtron TFF system may be
used to concentrate and exchange the elution buffer from the previous purification

column with the final buffer desired for the drug substance.
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Sodi um phosphat e nonobasi ¢, nonohydrat e Sodi um phosphat e di basi c,
anhydrous Water for injection

WO 2009/137424 PCT/US2009/042761

[0073]  In one aspect, purified CTLA4Ig molecules, which have been concentrated
and subjected to diafiltration step, can be filled into 2-L BIOTAINER® bottles, S0-L
bioprocess bag or any other suitable vessel. CTLA4Ig molecules in such vessels can
be stored for about 60 days at 2° to 8°C prior to freezing. Extended storage of purified
5  CTLA4Ig molecules at 2° to 8°C may lead to an increase in the proportion of HMW

species. Therefore, for long-term storage, CTLA4Ig molecules can be frozen at about
-70°C prior to storage and stored at a temperate of about -40°C. The freezing
temperature can vary from about -50°C to about -90°C. The freezing time can vary
and largely depends on the volume of the vessel that contains CTLA4Ig molecules,

10 and the number of vessels that are loaded in the freezer. For example, in one
embodiment, CTLA4Ig molecules are in 2-L. BIOTAINER® bottles. Loading of less
than four 2-L BIOTAINER® bottles in the freezer may require from about 14 to at
least 18 hours of freezing time. Loading of at least four bottles may require from
about 18 to at least 24 hours of freezing time. Vessels with frozen CTLA4Ig

15  molecules are stored at a temperature from about -35°C to about -55°C. The storage
time at a temperature of about -35°C to about -55°C can vary and can be as short as 18
hours. The frozen drug substance can be thawed in a control manper for formulation
of drug product. |
[0074] Co-pending U.S. Patent Application Serial No. 60/752,267, filed on December 20,

20 2005 and PCT/US2006/049074 (PCT Publication No. WO 2007/076032) filed on
December 19, 2006 teach processes for the production of proteins of the invention,

specifically recombinant glycoprotein products, by animal or mammalian cell cultures.
PCT Publication No. WO 2007/076032 is herein incorporated by reference.

aranma J e T

25  Pharmaceutical Composition
[0075]  The methods of the present invention utilizes pharmaceutical compositions
comprising the CTLA4Ig molecules admixed with an acceptable carrier or adjuvant
which is known to those of skill of the art. The pharmaceutical compositions
preferably include suitable carriers and adjuvants which include any material which
30  when combined with the CTLA4Ig molecule retains the molecule’s activity and is
non-reactive with the subject’s immune system. These carriers and adjuvants include,

but are not limited to, ion exchangers, alumina, aluminum stearate, lecithin, serum
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EONExanples | and if of the instant wecification describe the manufacture
of an intravenous (IN) and subcutaneous formulation of CTLA418 useful in
t he nethods of the invention. An exanple of the CTLA4lg |yophilized

formul ati og Foipd/{371,.8d i n the method of the invention deggyd i
formul ati 1 iih@d 0kReExanpl e
il is listed %ei ow. T['Al13LE4 Conposition of Lyophilized CTLA41lg A

(250ngi vial) Drug Product ; Conponent Amount Ingivialf CLMg262.5
Mal t ose nonohydi ato 525

proteins, such as human serum albumin, buffer substances such as phosphates,
glycine, sorbic acid, potassium sorbate, partial glyceride mixtures of saturated
vegetable fatty acids, phosphate buffered saline solution, water, emulsions (e.g.,
oil/water emulsion), salts or electrolytes such as protamine sulfate, disodium hydrogen
5  phosphate, potassium hydrogen phosphate, sodium chloride, zine salts, col loidal
silica, magnesium trisilicate, potyvinyl pyrrolidone, cellulose-based substances and
polyethylene glycol. Other carriers may also include sterile solutions; tablets,
including coated tablets and capsules. Typically such carriers contain excipients such
as starch, milk, sugar (e.g., sucrose, glucose, maltose), certain types of clay, gelatin,
10 stearic acid or salts thereof, magnesium or calcium stearate, talc, vegetable fats or oils,
gums, glycols, or other known excipients. Such carriers may also inctude flavor and
color additives or other ingredients. Compositions comprising such carriers are
formulated by well known conventional methods. Such compositions may also be
formulated within various lipid compositions, such as, for example, liposomes as well
15  as in various polymeric compositions, such as polymer microspheres.
[0076] Formulations comprising soluble CTLA4 molecules are described in copending
U.S. Provisional Patent Application Serial No. 60/752,150 filed December 20, 2005 and
PCT7US2006/062297 (PCT Publication No. 2007/076354) filed December 19, 2006, the
later is hereby incorporated by reference into this application. As described in
copending U.S. Provisional Patent Application Serial No. 60/752, 150, soluble CTLA4
molecules may be formulated for IV and subcutaneous applications. Briefly, a suitable

subcutaneous (SC) formulation comprises CTLA4lg molecules at a protein
concentration of at least 100 mg/ml in combination with a sugar at stabilizing levels in

20

an aqueous carrier.

[0077} An example of a CTLA4Ig SC drug product that is delivered via a pre-
25  filed syringe is provided in Table 3 below.

TABLE 3
Composition of CTLA4Ig SC Drug Product, 125 mg/ml (125 mg/syringe)

Comp{);ent Amount (mg/syringe) |
—— — _5

CTLA4Ig 125

| Sucrose . 170
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Sodi um phosphat e nonobasi onoh .clrate 18,1

WO 2009/137424

10

15

PCT/US2009/042761
Component | Amount (mg/syringe)
Poloxamer 188 o ' 8.0
Sodium pilﬁéﬁhate monobasic, monohydrate | 0.143
Sodium phosphate dibasic, anhydrous 0.971
Water for Injection o qstc;l_r;llm—__ ‘

[0078]  Examples I and II of the instant specification describe the manufacture of
an intravenous (IV) and subcutaneous formulation of CTLA4Ig useful in the methods
of the invention. An example of the CTLA4Ig lyophilized formulation utilized in the

method of the invention described in Example I is listed below.

TABLE 4
Composition of Lyophilized CTLA4lg (250mg/vial) Drug Product

Component Amount (mg/vial)*
CTLA4Ig 262.5
| Maltose monohydrate 525
Sodium pflosphate monobasic, monohydrate® | 18.1
Sodium chloride” 15.3
| Hydrochloric Acid Adjust to 7.5

Sodium hydroxide Adjust to 7.5 J

? Includes a 5% overfill for vial, needle, syringe loss.

® These components are present in the CTLA4Ig drug substance solution.

[0079]

The aqueous carrier of interest herein is one which is pharmaceutically acceptable

The lyophilized drug product may be constituted with an aqueous carrier.

(safe and non-toxic for administration to a human) and is useful for the preparation of
a liquid formulation, after lyophilization. Typically, the Iyophilized drug product is
constituted to about 25mg/ml with 10 ml of either Sterile Water for Injection, USP
(SWFI) or 0.9% Sodium Chloride Injection, USP. The constituted solution is further

diluted to drug product concentrations between 1 and 10 mg/ml with 0.9% Sodium
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Sodi um chl ori de' 15,3 Hydrochloric Acid Adjust to 7,5

WO 2009/137424 PCT/US2009/042761

10

15

20

25

30

Chloride Injection, USP. The diluted drug product for injection is isotonic and

suitable for administration by intravenous infusjon.

Article of Manufacture

10080} In another embodiment of the invention, an atticle of manufacture is
provided which contains the drug product and preferably provides instructions for its
use. The article of manufacture comprises a container. Suitable containers include, for
example, bottles, vials, syringes and test tubes. The container may be formed from a
variety of materials such as glass, plastic or metals.

[0081] The container holds the lyophilized or liquid formulations. The label on, or
associated with, the container may indicate directions for reconstitution and/or use.
For example, the label may indicate that the 250mg/vial drug product is to be
reconstituted to protein concentrations as described above. The label may further
indicate that the SC formulation is useful or intended for subcutaneous administration.
The container holding the formulation may be 2 multi-use vial, which allows for
repeat administrations (e.g., from 2-6 administrations) of, for example, the
subcutaneous formulation. Alternatively, the container may be a pre-filled syringe
containing, for example, the subcutaneous formulation.

[0082] The article of manufacture may further comprise a second container
comprising, for example, a suitable carrier for the lyophilized formulation.

[0083]  The article of manufacture may further include other materials desirable
from a commercial and user standpoint, including other buffers, diluents, filters,
needles, syringes, and package inserts with instructions for use.

[0084] Silicone free syringes are preferably utilized for surfactant free drug
product, such as upon reconstitution of lyophilized drug product and/or transfer of the
solutions from the vial to the intravenous bag and may be co-packaged with the drug

product vial.
Methods of Use

[0085] The present invention provides a method of preventing or inhibiting the

development of RA in subjects with UA comprising administering to the subject in
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a Includes a 5%overfill for vial, needle, syringe | oss 106 These-
conponents are present in the CTl-A41g drug substance solution. [00791The
| yophilized drug. produci may be constituted with an queous carrier. The

aqueous carjf i Jnterest herein is one which is pharqﬂﬁﬁu [ y
accept abl e‘{ég@?ﬁ%ﬁ% non-toxic, for admnistration to a urra%*ﬁgérzk IS

useful for the preparation of a liquid formulatiomafter |yophilization.
Typically, the lyophilized drug product is consti tut ed to about 25ny/i al

with 10 nil of ei Ste e W\t 0 Rject i or 0,9%
Sodi um Chl o i déie‘f%F%%‘{f T b Fhe EETL A LI, o ik ML OF he.r.
diluted to dr ugr,omp@dia»cthemohcentral ions between 1 and 10 nginil with 0.9%

Sodi um WO 200 42 009104 761 Chl.or.i de..l he dil uted
drugf or inject ﬁé(#%{ %Eo?rgsﬁi‘ 'ﬁtaonzfu PP e SR ?nloﬁsiq&){lg%‘t” rg% g

i ntravenous i ntth«i&wﬂaspmeﬁrdfkml i@ safjeciNivatitiuf emtpmisieg &[n0@86drigrno am&tbhmt

enbodi nent of the i nven n article o r ided which
contains th dr‘ﬁ&“ﬂﬂ%ﬁué “and pre uen(rf\%fg]ileyé%ro g’gé”?gnc’z ir‘%@%%‘%%sapf or its use.
The article of cmpuita)ﬁtmreef conprl ses a container: Suitable containers

i ncl ude, for e ottles, vial n e
cont ai ner QQ&EL rrgg r?%‘ﬁ%‘%ve\r}%ornl aeS'P \})ﬁ%%des %%Pﬁ]ﬁqg&gﬁé ﬁ}b%%%“gyék pl astic
or netals. 10 MBdihFitenecdmtraitanigp toibd ahbjetttvendey dptend dnzéertior alh('wqwfdhc

f ormul ati ons. Té@é%‘?%wl%w eioéohaéﬁss&g:cal%%go ﬁﬁogllaimtope contai ner may dicate

directions for use l e, the | abel may
i ndi cate that t{h@SBSOngmlgxiaﬁxbnofdn ct@:cm@dl@cntOf@eC@LbéIgmmﬂr&ulabm ed to
protein concentration

h di
that the SC fork r%limétfeu§ cai1 compome?n tFere %Q%VSHJEE.?D#&?&% QQ@ ne olf[hte er indicate

i On us aneous
adni ni st rat i on.syhieme entcitaierithiod dicag, mﬁednﬁmdmlnatjpmhsmﬂylg,b@lma mul ti-use

vial, i ch 8l | el Qlid S0 Rh AU REAALI 05 S B LT AGE

adni ni strations or mu
Al ternatively, mbmqwamuc&pmalngnwhb@caadlpnbéﬁbfl [ ed syringe containing, fbr

example, i SURM NG0B SN RY. Ol (AORZIINE.ALLhSLS aapruf act ur e ray

further conpri a secon contal ner I'sin , a suitable
carrier for theuhogiophishbjzedwitol mat ssdseed by 10GRAUThEssarmdng Qecstdnnprenuf act ur e

may further i nC(IH%Qﬁ dr?c{/cg}%l{e h%?llfherrezfa%h auaq]i%fscif 'ix?ettl§§3 6) instrument.

[0090]  The methods of the invention also may be used to inhibit structural
damage of the joints in subjects with UA as assessed by erosion and bone marrow

20  edema scoring and /ot synovitis scoring of the wrist and hand.
[0091]  The amount of symptom relief provided by the present invention can be
measured using any of the accepted criteria established to measure and document
symptom relief in a clinical setting. Acceptable criteria for measuring symptom relief
may include scores based on the criteria established by the American College of

25  Rheumatology (e.g., ACR 20), the four measures of symptom relief (in: “CDER
Guideline for the Clinical Evaluation of Anti-Inflammatory and Antirheumatic
Drugs—FDA 1988™), and the Health Assessment Questionnaire (HAQ) (Fries, J.F. et
al., J. Rheumatology, 9:789-793 (1982)). For a general description of these criteria,
see Guidance for Industry: Clinical Development Programs for Drugs, Devices, and

30  Biological products for the Treatment of Rheumatoid Arthritis (RA) (Feb. 1999).
[0092] The present invention provides various methods, local or systemic, for

administering the CTLLA4[g molecule alone or in conjunction with other therapeutic
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froma comercial and. uses standpoint, including, other buffers, diluents,
filters, needles, syringes, and package inserts with instructions for use.
[008418| licone free syringes are preferably utilized for surfactant free
drug product such as upon reconstitution of iyopnbzed and/ or
transfer of ?ﬁ@”@ﬂr‘ﬁtl ons fromthe vial to the mtraven%H goti:]%gﬁdlt may be
co- packaged with the drug product yiat. Methods of Use 30[ 00851The present
i nvention provi des a met hod of preventing or inhi biting the devel opnent of
R,(s,. in sub risi e subject in
WO 2091137424F w%ﬁ%‘%i&ﬁ%@a“t"ﬁ 8‘38‘?”50& fra |ve%ﬂ_ 4i g nol ecul e or
pham aceuti cal 1ﬁlﬁhllaﬁersaddlsamzufahmnﬁﬁéthon{s%Muihmppnmlﬁemmp, nugintdguen Moi | er
provides a irietil.od of slown tulgf RA in

ng
subj ects with UAPSRpRBFIIEHRY l'zRng §1tlpé’r(’) s'tﬁ”es igei ?18(’"3%0 Vgs“%fgn%HS need t her eof
an effective arﬁﬂunﬁecﬁcﬁn thdtodCTLIAATTY. A, emqjoendad wphapamc:raslmrmacbnbcorrp03| tion

t hereof. 100871The. present hwe I|cm des ati ng

subj ects wit &Opggﬁf)d?f%ﬁt?{ﬁ)geﬁ *hiv8 Sg%u?eﬁﬁp o eﬁorabugnr%& %}) h mnkrlér &t hereof an
ef fective i M onaiinddiratidre AGTE‘tdngarﬂ'piaahxllirethoart pthaommsema ddle icengposi ti on

t her eof 10100881Aj,m ni f an effecti n e CTLAal g

nol ecul e ot phdf b(?@ﬁﬁ”ingéafe% %p%u etcﬁoﬁn}i REPEES }‘ﬁ?@w ‘lgmchI hjg' subj ect of at
| east one of t heosynptlaemoastativaned: oﬁmddmuisﬂrﬂmula@%gzragmwhlﬁdithwg reduci ng:

joint swelll ng’fphﬁ?'c}r‘gl%as'[%gbseﬁlgeﬁ od deI nfl ?%On %ﬁént’gggaﬂtlﬁglrésﬁgds]; r aescs, and

pai n, and struc reasin
di sabi | i ty. 15[ 008 iiHne thepidyoes oﬁmetrhaemg BMBRIBL.i h)mccarctamcem& tllmeamsed to

| mprove physi Calftl{)unv%%tllo%na(llg[ %;v'gzlm tsfoy\é{:{%nn% lsaa%ﬁigl,[%erg%&y {heificalth

Assessnent Questi Onnalre re Guality of life
(SF-36) i nstrunentne/ekyebOOXE skthjia. meammd@n@bdlmmythccﬁfemqmwallm may be

used Lo o 1 Lyl 1o AURAS CLINERLBLALS b SBi Gkl 1A as
scoring of the a/umbmt anckphaickmfo00eatl Theffarviaounfot §?h{sfrlam aabelltﬁef provi ded
by the pres &4 t| legﬂ U § gx%jec € In another specific embodiment, the effective amount of
CTLA4Ig is about 10 mg/kg weight of a subject. In another specific embodiment, an
effective amount of CTLA4Ig is 500 mg for a subject weighing less than 60 kg, 750
mg for a subject weighing between 60-100 kg and 1000 mg for a subject weighing
more than 100 kg.
20 [0094]  The CTLA4Ig molecule formulations of the invention may be
administered to a subject in an amount and for a time (e.g., length of time and/or
multiple times) sufficient to block endogenous B7 {(e.g., CD80 and/or CD86)
molecules from binding their respective ligands, in the subject. Blockage of
endogenous B7/ligand binding thereby inhibits interactions between B7-positive cells
25  (e.g., CD80- and/or CD86-positive cells) with CD28- and/or CTLA4-positive cells.
Accordingly, dosages of the agents can vary depending on the subject and the mode of
administration, U.S. Patent Application Publication Nos. 2003/0083246 and
2004/0022787 teach dosage and administration schedules for CTLA4Ig having the
amino acid sequence shown in SEQ ID NO:2 for treating rheumatic diseases, such as
30  rheumatoid arthritis. All are herein incorporated by reference
[0095]  An effective amount of CTLA4Ig molecule may be administered to a

subject daily, weekly, monthly and/or yearly, in single or multiple times per
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OL a sgbj_ gct y L frudn tscpxﬁh:pzbﬁbs ei’plpmaﬂimrgcr;trdugbseem ampentralcmmﬁﬂﬁLAﬁf; Cl Uallg is
about i Sr wel 0 ect ' odi nent, the
effeclive 2 %3 %"?%4698#&8??'6"%? i seegﬁ%od% ?;@n%x%%@ﬁ%f&%x%&ﬂ?ﬁggt in anot her
sped fie enbodismr&‘rcﬁenttartrezeﬁfﬁe@tprawmtarmiavﬁiopmfent@’fEAAﬂgabjests5@0UrA,rg for a

subj ect wei gh| eas, t han r S bet ween

60- 100 kg and 56 b?“”?e“ai‘g%“ﬁ?%mﬁgd ‘I‘E%H iR g@"%’g@eﬁ%&%%%&gzo (00941The
CT I6A| [l g nol ecrﬂbeutfl@pgrmLand gnst 30f.t/é. |anb1ml@igearbhyn the art would QQ dleld to a
subject in an i mul tiple
times) suffici egafous{]ﬁ‘e %i%‘%k enrcaIacgJ!};ngler{rgg’grt‘.aféo%lghf‘dlfll3 gf@LAﬁé 0 ab]gﬁgﬁgg%g%dml ecul es
from bi ndi ngot hsannnﬂrcegpcsmmmtldnsgands in the subject. Blockage of'

endoget | 0US TSI @ B 0GAAHIEE SR LAILILY PolhEraCh g BEbvRaR
CTLA4-posi tive ipedntisy caA(bcmadBﬂghgptqtdpwrgwrﬁfout neaagenigusgan vary dependi ng
PUbI i cati on Nos Bt OBz 46 TR R Ry o e R sRE o O
adm ni strati on é&echledul es roc Cl LAcg having the am no acid sequence shown in

SEQ 11) NO: 25 ofyofdofat ST REHTRNL G AL SEAR G R tionSHE be Rministered

concomitantly or sequentially in conjunction with other immunosupptessive /

immunomodulatory therapy, e.g., as herein specified, dosages of the co-administered
immunosuppressant, or immunomodulatory compound will of course vary depending
on the type of co-drug employed.

30 [00101] Non-steroidal anti-inflammatory drugs (NSAIDs) may be administered in
concomitantly or sequentially in conjunction with the CTL.A4Ig molecule of the
invention. NSAIDs reduce inflammatory reactions in a subject. NSAIDs include, but
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30rheumatoid arthritis"M are herein incorporated by reference [00951An
ef fective anount of CTLA4lg nol ecule nmay be adm nistered to a subject
daily, weekly, monthly and/or yearly, in single or nultiple tines per

hour/ day/ week/ nont h/ year, dependi ng on need. For exanpl
enbodi nent ,W%ﬁoogfil]#é?c*ti ve amount of the CTLA4T2 nol ecul e&%@?oﬁ{a%@ﬁ ly he

adm ni stered once every two week.s for a nonth, and then once every nonth
thereafter or Days 1, 15, 29 and nonthly thereafter. A -bi- 3 day wi ndow is
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the m woul d bengghdsent saligths, nilsshrcadoilion salegiatediclbianaces@iohs dettoprofehe pati ent s
ri sk status an r. EVSpi XE30 to. the therapy. Fo anp! e regi nen
descri bed abovg{u&&ﬂf’ n’f)‘g%(%tg‘i‘cf']’ SFOBY e%ig P‘%éo’éﬁrcn{orf\e%g eggtn ?%%’Ieg’ay 5to the
regi nen. 10009 npAsnetmechbrgtbaiamne, fiosicamyeelksiad, mbndti' soetpmipaptes,” or " nont hl y*"

period of 2 7, days ) ical | doses the CTI.A4lg :nolecule

fornul ati on85of IPWE&?%§§\£|¥“§H’“3?E[X IREy ag%g%%%iﬁﬁmei ght, and admi ni sb-ati on
regi mens nmay bqo@iog} aCedichyerditheniyaiegétingeradmpicoaughiy profuchégly inTypi cal | y,
target trough ser.um.concent i oft.: 1g._ . I o) i nvention
bet ween about 3PVPSTRR Wﬁh g’ﬁ?ﬁ%‘%%t‘“‘%ﬁﬁ%ﬁ? ﬁvgﬁ\?hg%)ll%gg!a@?}}cf %t%bitlegﬁvtv to treat
| dA or pr event :dotdheal devielsepik@tuivienRA <10 mgpjdeicins duiyd,lvr Mah dgpe ef er abl y

bet ween about Spg/tril. nd .about [ refer . ut I Ongim™
and about 30p. g‘lgglﬁ?s.te.ml%%nﬁnﬁ%wdéﬁagggﬁ%&f}% af eor"g?{nxsev\gﬁl%gt tgg?)e to adj ust
t he dosage M d/mg/daxgrddmis®i dbilydir sschéduh ef b wETHsAGt gsitale BEhi eve t he desired

ol ar m acent oAl RoRaaer HEREe GO AR B, 2 %0 2 & S0 mnute to
one or nore houfoiod} r Fxendesf camiitaviemal incAlde but pwtniollghied te betgh@haseremul ti pl e
subcut aneous | rﬂuﬁé%,%ﬁl ‘ er,] %orﬁt%ﬂ cgr%L(;ng,edrexz}t&ﬁ)agoﬁg,Lfliyﬁrg(gitg&l%ﬁg&hylpredniso]one,
prednisolone, prednisone and triamcinolone.
15 [00104] Typically, the standard dosages and administration regimen of the co-
administered drugs described above are not influenced by the addition of the
CTLA41g molecules of the invention to the treatment regimen. However, one
knowledgeable in the art may prescribe lower doses of the co-administered drugs due
to the incorporation of the less toxic CTLA4Ig molecules of the invention into the
20  treatment regimen. Prescribing information may be based on the package insert for
each co-administered drug.
[00105]  As discussed previously, joint destruction occurs early in RA. This insight
has highlighted the need for therapies which can fundamentally alter and not merely
suppress the inflammatory processes which cause debilitating symptoms and
25  structural damage early on in the course of RA. Consequently, this has placed
increasing emphasis on earlier diagnosis and treatment of RA. However, the 1987
ARA criteria for RA are less sensitive and specific when applied to subjects with
early inflammatory arthritis and these subjects are then diagnosed with
undifferentiated arthritis, a common clinical problem.
30 [00106] It has been recently demonstrated that subjects with UA who are also
positive for antibodies against cyclic citrullinated peptides (anti-CCP2 positive) are at

high risk for the development of RA as soon as one year after observation (Van
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maxi mum of two findimk s)ggestirtha a sibagpiprlatidyl of Fubiacamith ¢l @n pe gedly identiedsi ngle | A
(intra-articul , ; ' ' L ude but are
ot 1 mted to. ot apeu Kbt RBIBLER Bl GROM RSB Bt REY

dexanet hasoHe, daydidatss fartargetndaherape pimeApohavmidsrliiameschapiseddiisod one, pt edni sone
and trianei nol gpg, . j l; theyn st [STo N nd
adninistrationqregﬁ%@hpgéqéﬁg%gggﬁgﬂﬁﬁﬁigﬁére%gg%ugg'gggggﬁg%d'above are-
not |otititincetvilypreheofzddidenan, fofctivké debilinag surelueginedredfiualihefi nvent i on
to the freal menje. fa0hMRfnadiOUEN SlineOBE niiliAMhadlg8ARLE N the art may ,
prescribe | ower doses of the eo-adm nistered drues due to the incorporation
of the | ess toxXPELOTTI KaargpleDl aad LY descrife atcheicd] pudsiterigreditheaipeigdhe20t r eat ment

I tegi men.  Presclhbing driief B pReHTEY pi 8daopiE: PACKRGRyjiAser t 1ot
each co-adn!nigﬁggggggggg.g 416i0%1Asﬁdﬁ§c%§sed‘p?%viBusly, 9%%%?

destructi on occrifhseseni aysaRapdiffgrdiaiehaibgtis Whagre Hibighirisly Fr &g detsormet @i f | i t

t her api es whichpgan fundanental ly alter and not nerely suppress the

i nfl anmat ory processes which cause erilitatyg? synptons and st adet ur al
damage early on09148} hdhedmicsk's afanfpnizdodiblgitingd, IPlpcebpiprirobeds tysl-aised

i ncreasi ng enphasiis @B, B&ld bef2 b RAGNARHS, AL ke int A RAnontioyever, the
1987 ARA criteﬁ?a forgﬁA_a?e | ess sensf?}ve gﬁd gﬁﬂ@??}c mheﬁmapplied to
subj ects with eardngery eridpeint Bivirciorese rendemized 1:$ tanetivelisve Cdlibflaet s are then

di agnosed wi th yndifhanentd &t Geh! drMeishibis Raftio is Gkl (96 Obt enn.

30[ 00106] it has been recently denonstrated that subjects wth UA who are
al so positive fopurabstbodhegesuaionsiseryel vesiasstrul |inal ed pepti des
(anti-CCP2 posifhhing) ahes }ecﬂ\a/g%nisrs%yw&QEarm@y deveh puEht n@findA.as soon as

one year after observation ( ) »
recent-onset UA (le., presence of arthritis symptoms for < 18 months), were positive

25  for anti-CCP2 antibodies, did not meet diagnostic criteria for any other rheumatic
disease, and had not received more treatment with DMARDs for longer than 2 weeks
or any biologic drug indicated for RA. The study was designed to investigate whether
a relatively short, 6-month treatment period with CTLA4Ig monotherapy prevented
the progression to RA within 1 year or 2 years after the start of treatment. In addition,

30  the effects of CTLA4Ig on disease activity, physical function, health-related quality of
life, and PD biomarker activity in subjects with UA was explored and compared to

placebo both during the 6-month treatment period and for up to 18 months afier the
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(halm EA et al, "Atoantibudies to Cyclic CGunmlitiated Peptides Predict
Progression to Rhneumatoid Arthritis in Patients with Undifferentiated
Arthritis", Arthritis kheum, 50(3):709-715 (7004)). A positive test for
the presence of serum anti bod| es against cyclic eitrul I :ﬁm i des has
a hi gher pr"\é%l?o(?(t’/f:\%“val ue far the $ devel opnent of FA't nsg(%g’eﬁ%1
traditional criteria, such as the presence or absence of rheunmatoid factor.
53% of LI A subjects who Were posi tive for anti-CCP anti bodi es devel oped RA
at one year, c oof aut | his finding
suggests that gn@g}g %&ﬁf& The] iusél?: %fan ?H}oﬂim%%%bgéeag%o ily
identified who paidd afthehcalhsthosghfstucsrkna‘daaumiewmhmdrmmatloﬁ ofRke maribtankxo t het el ot e

woul d be i deal Oca dld S d. t under | yi ng
mechani sns dri \?g’ gﬁﬁg‘ Eﬁ%‘%ﬁﬁ%‘?‘ ?mgﬁ‘ St %oéﬁ Sé?lﬁ S?aﬁlgéﬂm@u an
approach coul d dpyeemmmdsemw@ven@mgmm prafispe anequitaeirgess wiell i lmtntednal

chsabi 14y, a0 S Nen DR SH b Lt Sl L Bl o
describe a cli mbce&latletmdydsdm@m&dioﬂwebpmaa.nhmn«iﬁrsfeﬁlswbweéfmm LA41g

w th placebo in_ e the d 0 t of PAin subjects with recent
onset undi ffergth“{)ﬁ gld}cou ﬁ?clevesand gog?gpat hi gh risk for the devel opnent

of RA. [90108] [Wneoicl Bmaosalof stsctanttoumdm iz, abeb omoaherdhlizton tb Wo- ar m
parall el desi gnglagcgd@6 oetnw 101211 vrly]r%p lflorxt%al sPlst cgl % %hﬂ?lrsll a?gg{rﬂgﬁent and 24

mont hs to 20sec Ol are ra lto recei ve
ei ther CTLA#I g Rtsulqsloﬁtbebtmdy dpwivae whrergsmelfélwxommthsrosﬁfmuihlde aittepthe.

Randomi zation iz, Sxﬁéso?%{@c?%hﬂglo%&lm%x LOYRE RARERAR OB BT B8EREC OF

absence of eros] udy wer carefally
screened to endiifle4igratr livelo, haibroedentdeorrsist CTOANE giveplégenbe abt arthritis

synptoms for < dl Eseorfq{? Eﬁ%bas\l\ﬁgwﬁ?ﬁg?ﬁg}g}/ lé(arzlﬁ&ﬂ}é ﬁ&“ tﬁ%ﬁ@ms@i‘aﬁ 5”9196(” , did

not neet diagnostic criftéria Sumat i ¢ I Sease, had not
recei ved nore tip 8at Tiertberapicttiv OMARDEC Tla¥4ld opepesd to prarist 2orieek's lémoaﬁhy bi ol ogi c

drug indi caj dy was designed to investigate whether a
relatively s ora{ﬂ%r déﬁqi\dﬁ%lﬂ%f@eogt ment period with CTLA4lI g nonal her apy

prevented the p[ﬂﬂigil]es Shopropatideolwitideisnvhp dywinpedRA Ry Yloathd 2 ias evetfe start of

oot ool unct TEbbiAo BALIPCPLLAG BN 4Tt %l dhsRnRay ARty LY,

physi cal functi onc er activity
in subjects w tds. IR, SWHsatree(plikﬁﬁeedceaﬁ?ﬁ% 6bn‘bb‘f‘éd*7t36’o)p$)d@éﬁb%@t A”duri ng the

6-mouth treat IrTE(gﬁ/Z@%rf.’su% ?%hfu‘}[h PE&\%R){B eI h@@a@f:&ﬁfm Ja arlac?‘v%fth dose of

study nedi cat he i usion o ntreated observation peri od
after the |26t BoSe(ldrRsstfadyectrediodad ieonveg e ormantheguiey aff Gl i4brireginepthe

persi stence of b@@g«fq,lgaglg,yﬁ%fe?énﬁee%% 9 35k ﬁﬁg%)tfh@%fgﬁtmercd-ﬁb%gﬁée of

NSAI Ds and sta ose oral 'corticesteroi redni sone or
equi val ent), asdopedCTad 4] usid in thisstusyof sbichp ghh Hés‘éa*@l%‘?qsé‘b ¢ &t GREE t her apy,

were perm ttedR‘%ggath Ql%r@%& ?or?ﬂ&%e&tﬁ;%@tomtm angs observation periods. Subjects

who devel oped ime were discontinued fromthe study and coul d
recei ve st andar@tgf] cém this population of subjects with UA, treatment with CTLA4lg improved

25  physical function and physician-reported disease activity. At Month 6, more than
twice as many subjects treated with CTLA4Ig compared with placebo had achieved a
clinically meaningful improvement in physical function (HAQ-DI) (62% vs 24%) or
had disease remission as indicated by a DAS-28 (CRP) score of <2.6 (71% vs 35%).
The numerically larger improvements in ILAQ-DI and DAS 28 (CRP) seen at the end

30  ofthe study treatment period with CTLA4Ig were still evident afier 6 and 18 months
of untreated follow-up, although treatment group differences with placebo were

smaller at Months 12 and 24. Radiographic evaluations using gandolinjum-enhanced
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r001. 10) Because of strict enrollnment criteria, which [imted random zation
to 57 subjects (56 of whomwere treated), formal statistical hypothesis
testing was not done. 10Results of this study, however, were generally
consi stent _across _nultiple outcone nmeasures of efficac iLnic-al
r adi ol ogi CQYQZW:‘,Mzénd hi ot har ker anti yo in Favor of é‘ﬁ(rﬁgsﬁ@lf)é‘ug@er

pl acebo, and provide evidence that (11...A414, giver, ry nonthly at a dose
of 10 rag/ kg based on body weight for 6 nonths, slows the progression front
TIJA to RA, The. therapeutic benefit of ClLA4L i tbr as up
to 18 nonths a P Suogtth(?%%ré‘%ﬁl i“rrlltsjta""flfl on. YCTIBW???%B’%%%&%%%@? irt%nfg%‘f subj ects
who devel oped RAlidaed Miriinhl d2asp@sgleasimrdufigr tht helygingupatwhe peeceimee

CTl, A 43.9 (12/ 27 460, 2% qll iar the placebo group 06/24, 66.7% (20.5%
treatnent diffPEREST a1 e 47 40 47.8%, By Mbnth 24, 875% (12/24) of
subjects with DRihad demelyapkdvils nonthsd trpdiaoe bdh Todplecompaeetd ofi t h 20

733% (17/ 23)_, of _subj ect 0 had.recei B G f. CTLA4l g

t r eat ment (153. é%"#@gg l%ﬂ%ﬁ@sd?' T réacrhé:ﬁééE@’tﬁ%ﬁd@:gﬁ%%%ﬁé%@ﬁ_@@?ﬁ%,68% . The

wei ght -ti ered Xhtbntnghth ngstddyskugifea@lehidB) goruymeashnj antit(HiPE agtihedips lofelsubj ect s
with DA is anal ogous to the ni p/ kg, d e . for t r.eat ment of
RA in adul ts. Wgzllﬁgfascfdrfn cipiag%bgﬁgc{ug'tl}ngln of %ﬁ%ﬁ%%g%gqﬁgﬁr%?vet#eat ment
with 4,7711. , Addgiuiurgaieoal@chent of RA in both hendthy ohjeetnahdgiayygitsovitinr eport ed di sease
activity. At Wﬂ%ﬁ%er% t'a@%ﬁhr‘it@an twi ce as many subjects treated with

CTI LA4i g conmpared w ’f’h pl acebo had achi eved a clinicall y neani ngf ul

i mprovenment 10 n [Py cal cohsgnetiveanprpdeh {AGaDiENt (f62% W4 h@dwgn avodhadl di sease

rem ssion as indi.cated b ﬁﬂl%]ﬁ [ , . < VOnY % . The
nunerically | ap E}éﬁn% t?ﬁf#%é%rren S iaﬁg u&%@zﬂlﬁ gﬁ!ﬁﬁ%@ Oﬁém%éézg’%lé%tégirl\&gt t he cad
300f the study atheétsmepbmpard sgus we tdira@briy A4NGA e ped lgividoje ceniceiéantidsal t er 6 and

18 nonths of u i ) t v )1 40l ences

w th pl acebo wer BERE LR LB R O R R L BT ons

usi ng gandol i nivemeenhaaze ddeasd During WRGmvRetidpireativat prand Adirdverar i st and
conventi onal. r adi 0 I ndi L mal di sease
pr ogessi on l ur ir%g%?{]gggﬁﬁh{‘/ﬁeg%ﬁgg?g 2‘2"[4 %&ﬂ‘% ng%&? %gagn@%ggaﬁegglt S receiving
| 003. 13] Not abl ydeathoindl ewiitg iy morbelsof ebietts BhofarvpimantdvSOr badiei Sévidk inof
Santi-CCP2 anti ' j edugt:l ony, Wasmsk Lilmevi dent
after 6 nouths cvvla} eg%’c? s%rﬁxgélglg‘%‘gﬂfcp gﬁ;ﬂﬁ%&rﬁe?o%y&% r;%grihs_on,&g%toi Ij)CCEZ

ant i bodi es | evedlusthaepss, there reametiderretitte gpiagcido! pfotprs wAGTLEGR214Nt | bodi es
are highly predjgti f kRiohetf heal t hy

subj ects and pgt’&e’%ﬁp‘g\% o uﬁ%?ﬁé?éﬁ‘tﬁ%g{hggﬁg?ﬁ%%ﬁ@éﬁ 10[ 001141A

conser vat i v&0 approoiadfor vy { pebsachi e climich! leheratayy dyte fnlenstndary agl/decdt ed,
liimting the ARDS isRLOl RYlCSist® 190} M) t hose
patients MOseu%lgTﬁﬁ%rggsym{%ﬁ%nﬁn .Egﬁyﬁg&g%elsref ract or]lyl to I,I\%) Al ps and
| ow- dose coni cewbiertobedane serppediis fetandy ToA4- andipdjceddoni 122 pPIVIChCTLAdI g was
vwel | tolerated By.d gy Q%éﬂﬂnﬁgm}b‘é&%& GRI deVelSiAGEodhLAREda Rr i ng the
6-nonth study treatnent period. AEs were tSreported at simlar rates for

t he CTI AAEg anckpptaatdiseoupiaedisith dipica|spfely dgdirgsed i n death, and equal ly, |ow
numbers of subj @6l | A e bhubt SRLABAI nlAHARGRRA RCPuE ludfiaeach treat ment
group) or were di scln.ntl nued due to an Ali (| in each treatnent group).

Furt her nore, t hepmesias torfisfieite Rieimaetidngrwith k- edddionpliystbe dregsqimedifingns wi t h
ClLA4lg, and infgtsianal £ RinWide kR 6 TnoR@YE R ThelaPPwst ar t of

CTl Adlg, inf usinébf%&?/vgre Z’b%%?f%g%f or lgnl y 1 subject. Tﬁeabgvlvi ni cal

| abor at ory dat astéroed-hemat ol ogy and bl ood chenistry were generally

unr emar kabl e an S ' 9eictddoB By ref@dike GAle SHHRiECt s becane
seropositive brﬁg{llﬁ -?Pﬁk%ef%g#??%%ﬁ‘?rgglgt I\(;bsntoh SiFZe 2 of whi ch IIE.\ggsted
posi tive foB0 newxemaks Theyghamd nduivessr. brhenstesd e bpienihe sforatthoodi es di d not

appear to be coyrgekated with clinical safety findings.
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25(001151 The inventors discovered that adm nistration of eliaA4lg retarded
progression to definite RAin patients with DA Additionally, the

di sease-nodi fying effects of ClLA4lg treatnment were maintained for 6 nouths
after thera .S stopped. [00116J The invention w || fully

under st ood Zo\ra%f%?zénce to the foll ow ng exanpl es. They@ﬁ@g‘f@(ﬂr\zﬂl,

however, be construed as limting the scope of the invention. EXAVPLE I
[00117] CTI Mol I g, |yophilized, (230nigivial) drug pr duct is a sterile, non
- pyrogenic iyophile suitable fbr intravenous (1V) admnistration. Each
single-use vial 5 contains 250ng of CTLA, ing which is constituted with
Sterile Water for Injection. "OSP an@dXtMAlLEIler diluted with 0.9% Sodi um

11511 tor bt olo@id Tarafech Bkt R Rlgl BT b RGP BRNRG (g T

subst ance; pr otpgiogendoipadiit sudbblofor B@avengisiflV) a@Binisirativh.sbath ginglphespghat e, 59mM

sodi um chl orJ de H 7. <500 H i —Or.r | ution
density - appr ()C'Q'.’L%E%ﬁow)g@ﬁ(l‘gl‘g#ﬁg%%&?’%‘*elg&a l@ﬁts%;e%g%gﬁ%?%&dr ug
subst ance i s adifiPtnt GuriherMiblané ditaNd%stodiuinl Ghede Biwlivl B8, sthedme gbnpoundi ng
vessel equipped with a Mix et. The drug substance solution is m xed at 250
MO rpm whil e mai nt ai ni ng the solution tenperature between 5n-25t.
20100120) The r{e@uslr edhebradtibimplaobr avil ties batehoive ydtscibed ipdwele? bélew.added to
t he conpoundi ng vessel. The solution is mxed for a m ninmumof 10 m nutes
at 15m 25" C. 1001211The solution pHis adjusted to 7.3-7.2, if necessary
usi ng the pteviously prepared | N sodiTédlBydr oxi de solution or 1 N
hydrochl ori ¢ acid solution. The bat cgamﬂ%&g]gught to the final batch weigh
(final g.s.) using Water for_injection, | and mixed for a mninmmof 8
m nutes. The fornul at ed bulCkmgalkut i on i s sanpheetliked pH 1001221For nmul at ed
Bul k Soiatiou is pre-filt ere (—h—e*@—HS tH-++—f++terq The fornul at ed
| aul k solution after 0.451 fa(rlrf“f‘mtd@’lgsfl 8% np 3 f or bi ohlirden and bacteri al
9.2

Maltose monohydrate

Hydrochloric Acid Adjust to pH 7.5
Sodium hydroxide | Adjustto pH 7.5
Water for Injection q.s. 10 119.6° o

® CTLA4Ig drug substance: protein concentration 50 mg/ml, 25 mM sodium
phosphate, 50mM sodium chloride, pH of 7.5, <5% HMW species.

® Formulated bulk solution density = approx. 1.04g/ml.

15
[00119] The required quantity of CTL.A4Ig drug substance is added to a cleaned
and sterilized stainless steel compounding vessel equipped with a mixer. The drug
substance solution is mixed at 250 £50 rpm while maintaining the solution
temperature between 5°-25°C.

20 [00120] The required quantity of maltose monohydrate powder is added to the
compounding vessel. The solution is mixed for a minimum of 10 minutes at 15°-
25°C.

[00121]  The solution pH is adjusted to 7.3-7.7, if necessary using the previously

prepared 1 N sodium hydroxide solution or 1 N hydrochloric acid solution. The batch
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5endotoxin (BET). 11/01231The pre-filtered fornulated bul k Solution is
sterile filtered with two 022- urn fil fin in series prior to filling.
1001241Sterile filtered Formulated Bul k Solution is filled and partially

st opper ed with a 20nrn-Dai kyo gray butyl stopper by omatic
filling/st %%éqﬂ?/ﬁﬂ"fmmchi ne. The 15-cc Type! flint tubﬁacggl?gz}éq\ﬂggzghvi als are
washed and sterilizedl depyrogenated. [001251The filled and partially

st oppered drug product vials are |yophilized. A summary of the freeze
drying cycle used duyri hilizati.on of CTI. A 1 dr u duel is
provided in Tabf groﬁgﬂﬁggﬁ%vé%ﬁ%mlh We@%“&?@ﬁ% &ye Y@-eforo g?:l egté(%cg%lgra% Hol d at 20
*3C for at | easnixedSSbhoragénBebl & minetedSTho@adnuiged bulk solution is sampled for pH.

[00122]
formulated bulk solution after 0.45-pm filter is sampled for bioburden and bacterial
5  endotoxin (BET).

Formulated Bulk Solution is pre-filtered with one 0.45-pm filter. The

[00123]  The pre-filtered formulated bulk Solution is sterile filtered with two 0.22-
pm filters in series prior to filling.
[00124]  Sterile filtered Formulated Bulk Solution is filled and partially stoppered

with a 20nm-Daikyo gray butyl stopper by a fully automatic filling/stoppering
10  machine. The 15-cc Type I flint tubing glass vials are washed and
sterilized/depyrogenated.
[00125] The filled and partially stoppered drug product vials are lyophilized. A
summary of the freeze drying cycle used during lyophilization of CTLA4Ig drug
product is provided in Table 6 below.
I5
TABLE 6
Freeze Dry Cycle for CTLA4Ig Lyophilized Drug Product

Process parameter

In-process control

Loading Temperature

5+ 3°C

Freezing (Shelf Ramp)

From 5°C to -45°C in 2.5 hr.

Freezing

Hold at -45 + 3°C for 4 hr.

' Primary Drying (Shelf Ramp)

From -45°C to -19°C in 2 hr.

Primary Drying (Vacuum)

100'£2"(5_ﬁficrons

Primary Drying

Hold at -19 + 2°C for 84 hr.

Intermediate Drying (Shelf Ramp)

From -19°C 1o 0°C in2hr,

Intermediate Drying

Hold at 0 + 3°C for 8 hr. =

Secondary Drying (Shelf Ramp)

From 0°C to 30°C in 2.5 hr.

“Secondary Drying (Vacuum) 100 + 20 microns
Secondary Drying Hold at 30°C for 120r.
Stoppering 30 +3°C

Stoppering (Vacuum)

560 -+ 100 microns
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[ 001261At the end of the |lyophitization cycle,

t he chanber

raised to 500 mcrons Gsing sterile filtered nitrogen and vi al
is perforned under vacuum The stoppered vials remain inside the

Iyophlllzer for at
seal ed wt
by the cappi ng nmachi ne,
an exterior vial washer.
3C. [001271 The conp

| east 4 hours.
RV AUy Atal umi num white flip-off seal under’ 1
The sealed vials are rinsed with deioni zed water

The mashed drug product vials are stored at 2 to

The |yophilized and stq

\lr\r\ln L.g nl

product is listed

'ﬁduﬁg‘éf?@ém‘?‘e‘bel ow. TABL

\/"I' L 0 "MUﬁ_

f\4

(25619
EnprocesiShent 1 CTLA

pressure is

st opperi ng

QZJO?BA’Z\%IEII S are

tered air

al) thug
1 ligt

Mal tose 1 TVil Sodi

DR MHar Babeforﬁpghs’@'ﬂhlc n

ori deb

Hydrochl oric Acid
syringe | oss.
substance sol ution

i {00 ¢lmurhbeended th
sol ution sui tatsb@mfcfdng uﬁﬁgk@éﬂ@{ﬂﬁﬁw%t@

needl e,
drug product

SC, 125 nglint
(3,500 vials).

5

10

f5

20

WarR @R RRAUoIHgas! C,

m hvdr oxide a lnc
15b These conponents are present

udes _a 5% overfill fo

(125 ng/vial) drug p is manufactured at 5- 1,
VWémbHFéP?PP%?drﬂﬂl%fe’iném iude Fhew@am?wr a8 e %rSoWC
lyophilized and stoppered vials are sealed with a 20-mm aluminum, white flip-off seal
under HEPA filtered air by the capping machine. The sealed vials are rinsed with
deionized water by an exterior vial washer, The washed drug product vials are stored

at 2 to 8°C.

[00127) The composition of lyophilized CTLAA4Ig (250 mg/vial) drug product is
listed in Table 7 below.
TABLE 7
Composition of Lyophilized (,TLA4lg (25 Omg/wdl) Drug Product
Component Amount (mg/vxal)
CTLA4Ig 262.5
Maltose monohydrate o B N 525
Sodium phosphate monobasic, monohydrate® | 18.1
Sodium chloride® 153 o
-ﬁydrochloric Acid Adjust to 7.5
Sodium hydroxide Adjustto 7.5

2 lncludes a 5% overfill for vial, needle, syringe loss.

® These components are present in the CTLA4Ig drug substance solution.

EXAMPLE I
[00128] CTLAA4Ig SC, 125 mg/ml (125 mg/vial) drug product is formulated as a
sterile, non-pyrogenic ready-to-use solution suitable for subcutancous administration.
A batch of CTLA4Ig SC, 125 mg/ml (125 mg/vial) drug product is manufactured at 5-

I scale (3,500 vials). The batch formula is described in Table 8 below.
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TABLE 8 Batch Formul a Sucr ose Pol oxaner 180 Sodi um phosphat e nonohasi c,
t nonohydrate :. Sodi um phosphate di basic, anhydrous Total Batch
si?e (L)dCTLA.4ﬁg drug substance: protein 5.0 oncentration 50 nynal, 25

i nfs4 sodi um osphat e, 50m Al sodi um chloride, el7.5, <59 ci es.

. 100129l Aé”%@@%?ﬁﬁ@d above in Exanple I, the nanuthetdFﬁﬁ%&&%%iﬁgg f or
CTLA4l g SC, 125 ng/nl (125 ngivial) drug product involves buffer exchange
of the bul k drug substance from 25 m |yl sodi um phosphal e, 50tni vl sodium
chloilde at a pH of 7.5 to 1010 re: NI sodi um phosphate 017-8 buffer,

foll owed by concentration of the protein

TABLE 8

Batch Formula

| Component ':Amount (gm)
CTLA4Ig drug substance” T :_625

Sucrose ] 850
Poloxamer 188 140

Sodium-i)hos;phate monobasic, monohydrate | 0.715

Sodium phosphate dibasic, anhydrous 4.86
Water for Injection q.s_. to5.0L
Total Batch size L) 5.0

_ J
® CTLAA4Ig drug substance: protein concentration 50 mg/ml, 25 mM sodium

5  phosphate, 50mM sodium chloride, pH of 7.5, <5% HMW species.

[00129]  As described above in Example I, the manufacturing process for CTLA4Ig
SC, 125 mg/ml (125 mg/vial) drug product involves buffer exchange of the bulk drug
substance from 25 mM sodium phosphate, 50mM sodium chloride at a pH of 7.5 to
10 10 mM sodium phosphate pH 7.8 buffer, followed by concentration of the protein
from ~50 mg/ml to ~150 mg/ml by removal of buffer. Sucrose and Poloxamer 188 are
then dissolved in the concentrated protein solution and final batch weight is adjusted
with 10 mM sodium phosphate buffer, pH 7.8. The bulk solution is filtered through
0.22 micron sterilizing filter and filled into sterilized and depyrogenated 5-cc Type |
15 flint glass vials, stoppered with 20 mm rubber stoppers and sealed with 20 mm
aluminum flip-off seals.
[00130] The composition of CTLA4Ig SC drug product, 125 mg/ml (125 mg/vial)

is provided in Table 9 below.
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fmm -50to -156 nighril by renoval of buffer. Sucrose and Pol oxaner 188 are
then dissolved in the concentrated protein solution and final batch weight
is adjusted with 10 msil sodi um phosphaic butter, pH 7.8. The bul k
solution is fill t hrough 0.22 mcron ster|I|2|ngf| led into
sterilized V&‘ﬁ&”"a@%@% ogenated 5-co Type flint grass vi alllsm @g@ézbgd wth 26
TOM rubber stoppers and scaled with 20 mn alum num flip-off seals. (001301
The conposition of CTI.A4fg SC drug product, 123 inglm (125 ng/vial) is
provided in Table 9 bel ow. TABLE 9 Conposition of
CTLA41g SC; 125 ragthii (125 nDrug Pr gém:’]@gCorrponentArmunt Ong/vial CTLKklig
Sucrose Pol o-xairi er(:oéh%&,nﬁaféfgmm@sp,hlaselgnmobasg/ﬂal) nogohydetat e 0: 20 t

Sodi um phosphat e di LC,—anhydrousl-136-i Wat-er—f-af—I nj ectionl

| ncl udes 40% overfi ‘Fonﬁﬁﬁ’fleﬂv al, Needle, Syri nge ﬁ@@ﬁnt(&ﬂm&ﬂ LE 111 [0131>
Rheumat oi d art hri t i s—Ro—-s—an—att-o—+rrune—di-so whi-eh—can lead to
progressive joint degtlr"’t@h on, deformty, sipi £i Zg;t physi cal | di sability,
and poor quality of| &icfege No therapy "has been defomstrated to prevent the

devel opment of RA Th|S-sLud-§ Wl —conpare-the- e‘rtzeaey—e#—a- ,AMdlg, with
pl acebo in preventi NP PREIFdevel opment of RA in'stbjects with recent onset
undi fferentiated ar ﬁHdhﬁﬂ obhdBlnowhiasiam@natydhtegh ond sk for the| devel opnment

of RA during the perio y—&u—egt—kve—[ D0132] To
assess the proporti 3$Pdéﬂm daphale ddags: PHYURWho deévefop : RA as Hefined ii by
1987 ARA criteria ON@ MERF k&G the start of blligrded. 4Sﬁ1udy medi cat i on.

L

¢ Includes 40% overfill for Vial, Needle Syringe loss.

5 EXAMPLE III
[00131] Rheumatoid arthritis (RA) is an auto-immune disorder which can lead to
progressive joint destruction, deformity, significant physical disability, and poor
quality of life. No therapy has been demonstrated to prevent the development of RA.
This study will compare the efficacy of CTLA4Ig with placebo in preventing the
10 development of RA in subjects with recent onset undifferentiated arthritis (UA) who

are at high risk for the development of RA during the period of the study.

Primary Objective
[00132]  To assess the proportion of subjects with UA who develop RA as defined
15 by 1987 ARA criteria one year after the start of blinded study medication.

Secondary Objectives
1) To assess the proportion of subjects with UA who develop RA as
defined by 1987 ARA criteria two years after the start of blinded study medication.
20 2) To assess the degree of synovitis and structural joint damage of the
hands (carpal, MCP and PIP joints) at 6, 12, and 24 months after the start of study

therapy between the two treatment groups using MRI imaging.



Secondary (bjectives assess the proportion ir subjects
with JJA who devel op RA as defined by 1987 ARA criteria two years after the
si:att of blinded study nedication. 202) To assess the degree of synovitis
and structural joint damage of the hands (carpal, 2sand PIP joints) at 6,
12, and 24 %ﬁ‘f"]ﬂ@”éﬁ er the start of study therapy betv&’eCeTﬁUStzhog/OﬁKg')
treatnment groups using MRL inmagi ng, WO 2009/ 137424PCTi | f52009/0 2

To assess the proportion of subjects with persistent synptomatic clinical
srovitis. at 6, 12, and 24 nonths ater the start of nedication between the
two treatnent groupd) 4tle assgdeereneiopRafibises HHY AAHTE SMREEIA6f Cril Asitg

on serum | evel s,;0f . QUTRRE bLROM 6% 4l rednets RRAIRL QM T HBGE@bn BlidecamldweyCl i C

ciirtillinaied peptide (anti CC71/2)1 To assess di sease activity
over time betweeaimehgEreuPgar r nent groups using the nean val ues of the M DAS

(CRP) score. 1) 6)TokQscAIREPRT BRIy RIAPOFL] AT T0h48WhisaGh s bh a till
DA. S score old .6 at” 6, 1012. and 21noothc 7) To assess physical function

and heal t h- reel aidntpodips HaM drumateid fager sy aptrevet s4piratsdpeRiganing) | (1- 1AQ
and SF-36 instryem s, respectively. 8) To assess the safety of
ClL,Adlg in this study popul ation, including evaluation of the

i nunmogeni city of CPLAATLY 6 dwesh gt Bhprceting hetaten el ey Mg HPi5cour se

of treettnent. TehbLiRhYeaPliebi HeahDIE @RPe&Scchanges in core conponents of
the ACE. RA (Anerican Col | ege of ithetinatial og{g Rheu tgi_d éArthri tis)
ai 5Upe

conposi te variabl e 8ver Tqasessite Beronger! B1vect Woh & fEEHe e £ 9 st udy
Desi gn [ 001331Thi $.di28 nddnth@ndom zed, doubl e-blind, placebo-controlled,

two-arin parallel design study of 12 nonths duration to t i mat
endpoi nt gnd 24 rmnt7hsgt7€9 assessyphysioal function an health—re}ated quzﬁity ofjlll?e 1Ps¥ngr‘5% y

Disability Index of HAQ (HAQ) and SF-36 instruments, respectively.
8) To assess the safety of CTLA4Ig in this study population, including
evaluation of the immunogenicity of CTLA4Ig following completion of a six-month

15  course of treatment.

Tertiary Objective
1) To assess changes in core components of the ACR RA (American
College of Rheumatology Rheumatoid Arthritis) composite variable over time

20  between the two freatment groups.

Study Design
[00133] This is a randomized, double-blind, placebo-controlled, two-arm parallel
design study of 12 months duration to the primary endpoint and 24 months to

25  secondary endpoint. Subjects will be randomized 1:1 to receive either CTLA4Ig or
placebo for the first six months of the study. Randomization will be stratified into two
groups based on the presence or absence of erosions (read centrally). Subjects will be
allowed to take non-steroidal anti-inflammatory drugs (NSAIDs) throughout the
study. Subjects will be allowed to take a stable low dose oral corticosteroid

30  (equivalent to <10 mg prednisone daily) throughout the study. Up to two of the
following high dose corticosteroid concomitant medications may be utilized every six

months of the trial at the discretion of the investigator: oral course (equivalent to 20
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25secondary endpoint. Subjects will be random zed 1: Ito receive either
CTLA41 2 or placebo for the first six nonths of the study. Random zation
will be stratified into two groups based on the presence or absence of
erosions (read centrally), Subjects will he allowed to Pt @3@4% er oi dal
anti -i nf | atatYrydugs” (NSALDs) t hroughout the study. ﬁéfsé 11 pe
allowed to take a stable | ow dose oral corticosteroid 30(equivalent to <10
ng predni sone daily) throughout the study, lip to two of the follow ng high
dose corticosieroid concom tant nedications may be utjljzed every six
nmonths OF the tig/day petnisonpdaly S pata BT VRSV IIgE o8 4P cour se

(equival ent 10 ;20714 3&e- SubflisAa pRIREAMN SRMNE a8al shymdrdls ofstiBheuLmicdf Tt wo
weeks), or a single 114 doSe or is single IA dosg)%tf iubé ects with, persistent

arthritis afterusihe desatieet Be cideriahpr R il it b Gbevves dBedifatonfadt t he

criteria for RA;Mbd dioheds QusernednOhfiainesitaidys dbadibebibb @t avdiswelidn be
allowed to take the concomitant nedi cati ons descrj bed

_ ] ) | “&?ov? at . the
di scretion Sof of e invesieEes glasabseduses detipsBiHLLHY medisrtey " PHeeP ety nedi cati on

will be all oweqny39034flecaURiotstchop Mo Rpednapbilt iea By Kraryieandpaiynt (RA by
ARA criteria) at any point during the trial will b (r“il sgontl nued. fromthe
study and al | owet ¢using e diia) @ lbhadiscoimpsfiom e ftPﬂaYra&‘gy R frEH 8 et i on of

the investi gat QfgymafkChateliy 0 nPYRERRnN the QvedticQbOBLIGdhOBRARDS and/or
10001351Subj ects wll be’initially dosed based on their weight at the

screeni ng vi si tololSikpeEeYs wei ghing c. 60 kg will receive 500 ngy; subjects
wei ghi ng betgreqpy89) t QuetQR il be Witlally 1@EEbMEI oAIREiME gheRdhes iRt dsivel ghi ng >
100 kg will receive I gram CTI-Adig wil| be adm nl?ter ed on60Da?((?0 1, 15,29
and every 28 daygiesthupiahirg ©f0 kopillaeeiye 300 Bg sSPIGEIEEMEHEEE R 110 be

al | oned to take,a,iftahlersoow, SRsese dighRr:t i00as har etdve(iegm.val ent to-:cf, 0
rug predni sone é”ail t hr oughout t I c%if%\gl]o have been

4}/) 1 ghe he stud%. 100136% &ubwg ,
di agnosed wi t h g el efapisered ap Paral oAy 24 iy ¢t s Hiere &val uated in
the Screening RekiQd dhRE. UbRONIESEACE 0t ARSSRGR 16f daatdostiesteagal nst

S, who have a positive

cyclic citullinated peptides (anti-C(22). Subject

anti- CCP2 t &st (W‘l“laleﬂ'éoﬁ‘?'QEPWP%@P“B%@H[)"E?H%OHQE?)?@ence or absence of
erosions 20 andgs§@epoRuEeds Wit vé Bien ShidyedritgndiffeaiiedinfRemangd, The St udy
Drug Treatnent Period w l 0 trestrrent wi th ei tlher Cl LA4f g

iod | be six nonths _of tr |
or placebo  Subj@Ets wl ke petierg it eSTrane ket by BEeURs™ $5° et me-el the
criteria for RAmwMbddies BoiRDSERMRel@fafed pptiatsusyi-oerh) cabjeanwhahavhe Cbservation
Period with the blind maintained. The ggsecpta ion Peri de w |l consist of
Hegpgred §h

quarterly visi tRosigFanfi§tgigshuilihsstr  PIOSRELT TR OSEUR)°
Popul ati on $§0) 34 lan¥eiz& intéeHENudy MRl TredtHbm GedmidTeetud Mo g BRiteat | east 15
years of age hut n i

0 greater than 75 years old w th a diagnqsi.s
gundi f f er ent i at&giof Fﬁqll bR BTy OgF?ﬁﬂP‘%/“f yvg:*?@%@ﬁ%ﬂ\‘\?m P%ﬁ@’g g%%cttsonat ic
clinical synoviddpiehig h¥@edhcnlPdrd jn@b B Sot afaet twitdiih fR@ISEBiSeabsetvedst one
and not nore than three of the 19§7 ARA %r i,%fr.i ahfﬁr thetdi gggﬁ)esi s of RA,
2) do not meet @ HGHEYEPPECHIPT Indhs QosPIRtioRRS it HEY I MR e g {&ase - 39
Observation Period will consist of quarterly visits for 18 months for safety and

25  efficacy.

Study Population

[00137] Men or women (not nursing and not pregnant) at least 18 years of age but

no greater than 75 years old with a diagnosis of undifferentiated inflammatory arthritis
30 (UA) who have symptomatic clinical synovitis of two or more joints and who 1)

possess at least one and not more than three of the 1987 ARA criteria for the

diagnosis of RA, 2) do not meet diagnostic criteria for any othet rheumatic disease
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| apw. erythematous), and 3) who are al so positive fbr autoantibodies
agai nst cyclic citrullinated peptides by ELISA (I munoscan RA Mark 2,
Euro-)iapes:lea, Arnhem The Netherlands), Disease duration [defined as the
time fromthe onset of synmptons (joint pain, swelling, ant
stiffness) V67 204t er ent i at ed 5i nf | ammat ory arthritis %Ig/@ﬁg)g %2 1nt] nmust
be I ess than 18 nonths. No prior therapy with DMARD or biologic therapy is
al l owed bel bre screening. Criteria for Eval uation [001.38] The primary
outcone of the study will be the proportion of subjects with a 10di agnosis
of RA by 1987 Aﬂ&lewmefﬂnelaata%)ﬂd%w [4¢e, alsp 0213} as@@ﬁﬁafawg%lv%u e:ley
out come measur 4 § POIIE h QR SHPR & 81asic Wit BaghoagRosi s of HA
by 1987 ARA CI’I% céllr??lgrllmqﬁe Aﬂgﬁtont hs, thgm];l)r oportion of subjects vvlth
persi stent synmptahwat TeNegherlariden Dissgss dviatiqnd deffnedsas t&eztlmeaw 23 o%giths, the
mean full DAS @.&@D énss(gﬁﬁt?alﬁtsw@]lm%%r s@rﬂﬂca@t“sﬂfﬁi’é@&)hﬁundﬁf@ctﬂﬁt@@mt' on of

a scC

subjects with re of , 12, and 24 nonths, tilers of

r heurrat oi d ﬁacumanm@rmﬂlﬁmmfaﬁﬂ?f@dﬂisé@ 15“1%8‘3}‘ A¥ e NP GHOARER r uct ur al
damage (the de%rlﬁﬁ)l\&.&RﬁxpﬂXﬂoélbﬁmmﬁﬁQﬁll&%abei@ﬁ@cr@&ﬁr%m s) of the hands by
gadol i ni um Tvl using a centralized reader blind to sequence and
treatnent. Subject reported outconmes will include the HAQ and SF- 36.
[001401 The changes gk .sQRencomponents of the ACP. RA conposite variabfe

wi |l 20be assessed over tine between the two treatnent E‘é atertiary
obj ecti ve. Effl[@&é@] ARBY §rERasy qmmy’iﬂ“rﬁé%“f“#ﬁﬁflvP@PP“I&%%@; W@Vs will be

to assess tHe r@hesifPRASvO8ORER Bite®f at RAMBAsL2 months in CTLAI I g and
pl acebo. Point an interval estimates for the 25pro ortlog( of. subjects

with a di agnosil®0189] RAccapdarpeifigsat FacomsmeptEss inide 108 BRUHED YrBist wil | be

provi ded. Subj egfy wd:é@ﬁ&]s%m%twwmrcﬁt@}d he4 slobdy ﬂWpt«dpoﬂloﬁbﬂsth;dctf eason of
"l'ack of efficacy” in w || be considered as a tﬁ?B‘FaB‘&nger for the
r

primary endpoi ritith Fiefsétem SD’WES‘?“WW qlinisel sgaouiive & i 28GR

denomi nat or m'ﬁ@s@ﬁ@?%ké’lﬁétﬁ%n@'ﬁ@%ﬁﬂlk%pﬂfpoﬁlbﬁbfsaﬁjbéiswhoaﬂasel op RA, by
the ARA criteria). If a subject has 30m ssing da h 12 visit

{
not due to Hi scewe PiilataténiZatid 24moatis tiest yiohe f‘?laf?%%rag‘ﬁﬂ@e ent visit,

this evaluati Orbn%(ldies%da'%du@n Eﬂ&tr&&urﬂlﬂiﬁhﬁlgeqmah@de&)f sﬁ‘h&sr wlosiens, Subj ects
will not be included in the analysis. Simlar anal Efgl ‘?‘% g)erfor med
far assessing rﬂaﬂéﬁe‘ﬁﬁﬂfmh%%@l@ﬂwléﬁu%f‘%ﬁﬁ?t Ze 1 Tﬁ' & degree of

synovi tis and szeadéﬁéeléh@{redu@én@tslﬂﬁ;m&amm bdtcoh@s ﬁﬂﬁ@(ﬂﬁd%dheum@@ldma magi ng,
The OVERACT 6 RA'MR1 ;coring systemwil| g %@gf{fw} er taard Mlue al .
" OVERACT Rheunsifi4dl Al phangss NS ROpPerrsSbia alpﬁé cdpificed!! cote Set

of MR ACqUh(?' L 4cQBR ssed HeMtimEodrh @@Ywbetdidint HOBS as ﬁit'iﬁlat‘)f'tﬂ!geGEERACT RAM R
Scoring Systeni,!. Rheurrialoirogy, 30(6):1385-1386 (2003)). Changes from

Efficacy Analyses
{00141]  The primary efficacy analysis will be to assess the rates for development of
RA at 12 months in CTLA4Ig and placebo. Point and interval estimates for the

25  proportion of subjects with a diagnosis of RA at 12 months for the two treatment
groups will be provided. Subjects who discontinue from the study with a stated reason
of “lack of efficacy” in the CRF will be considered as a non-responder for the primary
endpoint (i.e., they will be counted in the numerator and denominator while assessing
the proportion of subjects who develop RA by the ARA criteria). If a subject has

30  missing data at the Month 12 visit not due to discontinuation and an evaluation from

the subsequent visit, this evaluation will be used in the 12 month analysis. Otherwise,
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baseline in the erosion, edema, and synovitis will be sumrarized at 6, 12.,
and 24 nonths using descriptive statistics, 101001431 The persistence of
synptomatic. :Ai& 1 BrkrvitlS will be assessed at 6, and 24 nonths. The

rates for persistent synovitis will be summarized with i Lmat es and
95% confi d%(?:ém?/hﬁé%al s for the CTLA41g and pl acebo grpgﬁjﬁdsg.&oo?@%gﬁu The

phar macodynam c effect of CTLA4Ig on serum | evels of antoantibodies [1g&l.
rheumat oid factor and anti-cyclic citrull Mated peptide (anti CCl 121 will be
assessed. The distribution of the pharnmacodynmam ¢ var.i gbl es at, _baseli ne,

month 12 and nowvtsis2all yptdiedngluded i s Ayt SHEF *Ras el Pt e ALY i ne, will

be sunmmarized hyLf.eakiBHtr HakPlopriiie a2l aamti on of subjects reaching
positive/ negative An! tS will %

e sumari zed, by treatnent ar({n and t he
basel i ne st at ud0Qipdsi Thedseire ghePrd]s mOBPORELsPt %?é‘é’ﬁe Y‘fﬁlﬁéﬁgs’sﬁ’ Bittbasel i ne
in full DAS (C'REﬁI,imkg‘\‘%l . ahdogiek ACOTIO0 oMY Scofthg SEedGvilgbe Bed [Rteh@gd 24 nont hs

t

will be summrized w ﬁOl nt estimtes and 95% confi dence i ervals for

. b t
the CTLAAI g5 and sptlat@MERGLIFHeupacId ARNINFNaenetic RySOQaRsF (D458 S8 Eent ages of
subj ects with rem $shaRRquiiiens E: @athdlo) Dafinltiond endsmmER 2T Ry t r eannent

251001461 The changes in cote conmponents of th %%Pﬁ E%ggo ite variable
he assessed oveéfRtScr@ngsesier TRE N6 P UGk et 38 CRIEE PN, yses

[ 001471Si gni fi qaRlinPhYIRIERlonSXaM, Bt dy@dvidsividbhgamnarnekdal §,nb.cal 2and
| aboratory test 30results will be listed. Summary statistics will be

t abul at ed. Fr edudHeysios SSERiYorS"Snd i ndi vi dual " 1istings of all adverse
events will;pe 9a0sr atrgdper GhangeSyhfoshicHisiadl syid@ri2 0% 13eh2APET2US200

| aboratory test results ?rom baseri,ne will he lisled D scontinuations by
cause will be sufihrpyey (B ats @é?%ﬁ?mé}?‘m““w%}msﬁﬁ%‘?ﬂzﬁ‘f FUP O ysi s
[00148] The di StejiRasts 0090k coniiaict RESAIsThiltle VEIAsabidland gidugd.r changes
iita9 baseline will be sunmarized .us'ﬁncg gm#gptl ve ta{‘i ?ti cs (geonetric
means, standar dO¥éd} atlieRgrmaEpdngmiggHeds HE WSHEB Pt val s of the
changes from bagghiediw fidv ales:Ratbia reak el afieghlic tiackinafd jepiisriageni ei ty is
defined as the absence of a positjve response. The exi.stence of a positive
response i s!Uef§ed "b‘H%Eﬁsﬁﬁedaﬁhcéié%’g’?‘“@h‘%} p?larmgpﬁpﬂﬁfgllﬁ‘@{la %Séa? tivity for
each assay and fHihheton@onfahd ABdth onviets, fibatvitesponagedyon tastlneivdepl et i om
For the anti-CILA4lg assay, the val u% is calcul atbedt llg% di vi di ng the mean
post - dose subj SEUBERAT ShREIBCIEBOWR; TPHERRET °6F S "28 e spondi ng pr edose
(Day 1) subj ectpsi@dibesammselOlill bEainnidicedtyltieat@TitArmT atishalyaselivhigateut - of f

value is calculated by dividing the mean subject serum sanple OD by the
mean OD of the REYHLINE¥Dntrol on the sanple plate. The cut-off value is

est abl i shed,glur jopgist hevas sawgssalondatdianinantiDARYCHI®, e est dblinstreds when
changes are made in_the subject popul ations or assay reagents...)fs. sanple
is tiegai ive, §ftSH20 aééspdﬁgag O@E{)‘ﬁ' %BF‘ENPEHEM AP ostated ikt 95%

confidence intervals for the CTLA4Ig and placebo groups in each visit. In addition,

percentages of subjects with remission (full DAS score <1.6) will be summarized by

freatment arm.

25 [00146] The changes in core components of the ACR RA composite variable will

be assessed over time between the two treatment groups.

Safety Analyses
[00147}  Significant physical examination findings and clinical and laboratory test
30  results will be listed. Summary statistics will be tabulated. Frequency distributions

and individual listings of all adverse events will be generated. Changes in clinical
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dilution evaluated, If the value is positive, a serial dilution is
evaluated and it is assigned a titer value corresponding to the reciprocal
of the interpolated serum 20dilution that is equal to the established
cut-off value for positivily. Rate of positive response (if_  ar nd its
95% conf i dehB&Ph8val will also be cal cul ated, Subj ecl)tc(rgéﬁzgorc%i)”g% Critetia
100E491 For entry into the study, the following criteria MJST he net
Inclusion Criteria A Signed Witten infornmed Consent 1001501Subject is
willing to participate in the study and signed the inforned consent. 30
Target Popp ! HUNoratmotEs 1esuiSijrebrdingidt berisGe Riseandgirgisdy a5 Wl bA subj ect

with Li A shoul d,ave,.3%mLanBt igcl i nical synovitis of two or Men; joints
and shoul d possess at |east one and not nore than three of the criteria for

classification of RA of the American Rheumati sm Associ ation (1987). 51001
S211Subj ect's Mygt, AQkniBBEAnMi@gnostic criteria for any other rheumatic
diseat (e.g., lupus erythernatims). 11101531The subject's di sease duration
Ldet rmed as % hd0&dple Jhodigtibytiga obimswposspicky yigeesnd el Aagaie™ swel I'i ng, or

stifthess) of Qptdnd LinshekQnQEN-0d hFRnikscAMSle R8stk OGSork i ndas, BRRAS .
101001541Subj ects nust have be paositive cot autoacilihqdies ai nsi eychc

a
citrullitiated dsepiqaet Fyd EUSSARATHSEAN ORRe (gPies Zompgedt oy H§hbst i ca,

Arnhem The Netherbands) ackGr AgBuRpdicne ) ddeka0dh5dosbe opehsivodren, ages 18 -
75 years old. Men and Wonen of chil dbean potential are eligible if they are

practici ng ef f eeppPivee Eerfisikeet P vesitiye epangsis defined based on an assdy cut-off

10 value for positivity for each assay and further confirmation of that response by
immunodeplétion. For the anti-CTLA4Ig assay, the value is calculated by dividing
the mean post-dose subject serum sample OD by the mean of its corresponding
predose (Day 1) subject serum sample OD. For the anti-CTLA4-T assay, the cut-off
value is calculated by dividing the mean subject serum sample OD by the mean OD of

15  the negative control on the sample plate. The cut-off value is established during the
assay validation and may be re-established when changes are made in the subject
populations or assay reagents. If a sample is negative, it is assigned a value of < the
dilution evaluated. If the value is positive, a serial dilution is evaluated and it is
assigned a titer value corresponding to the reciprocal of the interpolated serum

20  dilution that is equal to the established cut-off value for positivity. Rate of positive

response (if any) and its 95% confidence interval will also be calculated.

Subject Selection Criteria

[00149]  For entry info the study, the following criteria MUST be met.

25
Inclusion Criteria
A. Signed Written Informed Consent
[00150] Subject is willing to participate in the study and signed the informed
consent.
30

B. Target Population
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Concom tant Medi cati on 1001561Use of a stable | ow dose oral corticosteroid
is allowed throughout the. 20 study. Treatnent nust have been reduced to
t he equi val ent of <10 ng prednisone daily for 28 days and stabilized .for

at least 25 out of the 28 days prior to treatnent (Day ion
Criteria AYRLYMH*Reproductive Status 1) WOCBP who are @Rﬁ%ﬁhgﬁ‘%‘r unabl e

to use an acceptable nethod to avoid pregnancy for the entire study period
and fO up to 10 weeks after the last infusion of CTLA.ifig Wnen who are
pregnant or breastfeeding 30Wnen with a fposi tive pregnancy test on

enrol | nent or iWi5to Sthisi osUygveautitgPgt ¢fat4- ok subl lﬁg%,should have

137424PC171182 onati i iti o (VR ESorbfowrd b BBuRMotBaRk] iBast heuse an
1 tisTaf t ;
adequat e net hog)q%ét&%c}%lﬁ'}@g%aestn%ﬁs f o‘r tlhe rejraljti re st lljldf drug treatnent period

and fOr up to 10 weeks tentlere ofithrerifess for thagsiticaionl B oS thadyiHedi cat i on.

5B. Medi cal Hi story and Concurr sty Di seases 5) Subjects who are
i mpai red, incapacitated, or incapable of coniplethig study rel ated

assessnents,s [00152] GJutksjneust st ks disrosticirizga sy emeotby ety $6#°any ot hern

tic disease (e.g,, nul,eys) . 107)Undifferentiated Arthritis duration
of greater thargeg“%'[Blué’r&é%ﬁ% oy 8) Subjects who have previously received

treat ment wit h [e53ppTovetictsissiserst surmmnt ¢rdipedyy Uitine fog) aersetef aner cept ,

anaki nra, adali ioiat pain, sweling W b EELS o MhiAE blrViBnan@seHbé ks of a maj or
organ system sQfHE[R]PQ (i%slt p&l?srwgnt g’syrrpt oﬁi" of sléver er, progressive, or
uncontrol | ed réhmwall8 nbBhepati c, hemat ol ogi cal, gastrointestinal, pul nonary,

cardi ac, newy ol {&ﬁisg]al Su@éct&ﬁ(s%%@lae positive for antoantibedies against cyclic
citrullinated peptides by ELISA (Immunoscan RA Mark 2, Euro-Diagnostica,
Arnhem, The Netherlands).

C. Age and Sex
15 [00155] Men and women, ages 18 - 75 years old. Men and Women of childbearing

potential are eligible if they are practicing effective coniraceptive measures.

D. Concomitant Medication
[00156] Use of a stable low dose oral cotticosteroid is allowed throughout the
20 study. Treatment must have been reduced to the equivalent of <10 mg prednisone

daily for 28 days and stabilized for at least 25 out of the 28 days prior to trealment
(Day 1).

Exclusion Criteria
25 Al Sex and Reproductive Status
1) WOCBP who are unwilling or unable to use an acceptable method to

avoid pregnancy for the entite study period and for up to 10 weeks after the last

infusion of CTLA4Ig
2) Women who are pregnant or breastfeeding
30 3) Women with a positive pregnancy test on enrollment or prior to study

drug administration
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di sease. Concomtant medical conditions that, in the opinion of the

i nvestigator, mght place the subject at unacceptable risk for
participation in this study. | 1)Fenale subjects, who have not had age
andlor risk facto: apptopriate breast cancer screening §Sﬁ lhned

publ i shed iR #8ViH&s and/or 1ocal standards 20endorsed Févl{ H%ﬁ onal
cancer or nedical society and/or the Mnistry of Health), or who have had a
breast cancer screening study that is suspicious for nalignancy, and in
whom the possibility of malignancy cannot be reasonably excluded follow ng
addi tional clinicald) | abeiauoriiingor grhlefo Wi amivedicanedipd ol igpniresgtion 12)

Subj ects w th %orr?l}(setnglre}éfuﬁ; drﬁ%ﬂ&%ﬁe etrmi B (th@% whdkY SreY BR3¢ ikQLiber than

: 25nomet anoi na In ce cers cured by | ocal resection). Existing

non- nel anoma sk siudyehddicgtémicer s nust he renoved prior to dosing. 13)

Subj ects who have clinically significant drug or al cohol abuse. 14)
Subjects with any serious acute bacterial infection (such as pneunonia or
pyel onepl i risti $.unl Hsdcal Histareehddmaciewsnpliseery resol ved with anti biotics).

15) Subjects with sgver %uﬁ@t@\gl?_ocaré)ll&npﬁ%ulﬂéaﬁg&ta{e@%} Bkipable bitbgsldigns Quch as

recurrent pneunonia,” chronic onchieeta,sis 0/ 137424PCT/ S ..009/0
61 16) Subj ect s sty fi?la&dtdm@m?lﬂ}ber culosis (TB) requiring treatnent wthin the

previous 3 years. Sybj eq{ge §fh AecP@sinbiriRRPALnSALRBIRGic Wskdse NOt  he
eligible for the study unFjgss active éI'B |nnect| onnyﬁ)g({se been rul egl out, and

t hey have a nedagivpusghdsmayuy)ay at enrol I ment. A PPD response that is

equal to or,greater tha'Unil.foeE&mau%h@rlei@tsaﬁatmaﬁg@ﬁérmnasa@%él ve test,
al though a 1ovver thresho (3 ram may be applied as determ ned by t he

clinical circunmstan®e arfdbiesivekt liag%lPrSYm‘éb’d?ﬁeHPﬁjeaf%e“bﬂﬁl RBGYGui del i nes
andl or | ocal bgmg% ﬁﬁtnﬁﬁgpfléfﬁﬁnm e%an@rcéfsequka, 80Gekib). 1. 7) Subj ects with

her pes zoster t resol ved | ess nmont hs prior to enroll nent.
1018) Subj ects with 8vi d&#hléctwgh%@g@s@%ﬂbﬁgfatwnomm tYat ot ) of &Akre or

latent bacterial or i ralyehtsGalbRNS sderd Hextisive, Rhndetend feadl, enr oI | ment,
i ncl udi ng subjects w'th evidence of Human irmmi npdefi cg};ney Vi rus

(RN)
infection, G PHVBﬁt’éehematﬁ@gﬁ§bﬁﬁ‘§3c1’8?39n#é§‘{mqnﬁlﬁo‘i% ERp ﬁ%lp%lrthrF'i’rél B surface
anti gen-posi i Vg5t &EdnSitant medical conditions that, in the opinion of the investigator, might

place the subject at unacceptable tisk for participation in this study.
11)  Female subjects, who have not had age and/or risk factor appropriate
breast cancer screening (as defined by published guidelines and/or local standards
20  endorsed by the national cancer or medical society and/or the Ministry of Health), or
who have had a breast cancer screening study that is suspicious for malignancy, and in
whom the possibility of malignancy cannot be reasonably excluded following
additional clinical, laboratory or other diagnostic evaluations.
12)  Subjects with a history of cancer within the last five years (other than
25 non-melanoma skin cell cancers cured by local resection). Existing non-melanoma
skin cell cancers must be removed prior to dosing.
13)  Subjects who have clinically significant drug or alcohol abuse.
14)  Subjects with any serious acute bacterial infection (such as ppeumonia
or pyelonephritis unless treated and completely resolved with antibiotics).
30 15)  Subjects with severe chronic or recurrent bacterial infections (such as

recurrent pneumonia, chronic bronchjectasis).
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20) Hepatitis O antibody-positive subjects who are al so RIBA-posit ve or
PCl1, -positive. 21) Subjects with any of the fbllow ng, |aboratory val ues,
Hgb C 20WL13(11. C13,000/ntn3 (3 x Platelets rst 100.000/ m8 (100 109/14.
Serum cteatinine > 2 tinmes upper limt of normal. Serum ALT 0O

2
times upper YLK 11 arlitai. Any other Iaboratory te"é}T/l}Ség"aiOf@“t hat in

the opinion of the investigator, m ght 25place he subject at unaccept abI e
risk for participation in this study D. Prohi bi ted Therapi es and/ or
Medi cati ons 22) Subj ects who have at any tine recejved treatnment with

CMAdlg, or CTI, Al 3&‘23) §u‘wf°é9c‘t“§l*\Rﬂ‘é?t\#éﬂfél‘%*éé%@xi@&‘%@%ﬁ“ﬁ%f“‘%ﬁﬁ any

i nvesti gat i onal pre@fodd3 Wakshistoje v@kﬁaya?oélave 1HrEs8 sdchtaihe il &1t Bt Aalibld@t fhe | | ves of
el i m nation) oI di e Day dose. 9/ 137424Pai US 009/ 04276

24)
Subj ect s curreﬁwpxyum@a@itwﬁ%wf%% g g i leoui PR DFY NS nHRBPHECEH! Yol urms

(such as Prosonrha efrdilddntMSIPD RYohLRNERGHAL 8 oD@t than (CHlul sHCERT4! ) |

cyel osporine, D-Penicillattrine, or calcineur] ibitors, 25)
Prior treatPentOiiderd pRESIRD BefdiouebadPREHH ﬁ% Idgs mgf'ﬁ 3@?‘6‘1 #Sion Criteria

26) Prisoners QeeSHRIIOS S Wil 3k RnBanaRuhS B dstiyatd atadidigdo fubmyeliunt ari |y
i ncarcerated) for treatnment of |theJ a Eﬁ){‘chl trlc or physical (e.g.,
i nfectious di s@é’é'%l)ne? dfre el sipaderds sporgd BRPSPFLE! FHIH t hi's study. 10

Subj ects Participating isabitdewiRkdey sttathbrsof9d ke madisptiegbst at the

site's NNRL facility is rponsibie for determining if a
enroliment.

10 18)  Subjects with evidence (as assessed by the investigator) of active or
latent bacterial or viral infections at the time of potential enroliment, including

subjects with evidence of Human Immunodeficiency Virus (HIV) infection.

C. Physical and Laboratory Test Findings
5 19)  Hepatitis B surface antigen-positive subjects.
20)  Hepatitis C antibody-positive subjects who are also RIBA-positive or
PCR-positive.
21)  Subjects with any of the following laboratory values:
Hegb < 8.5 g/dL.
20 WBC < 3,000/mm3 (3 x 10°/L)
Platelets < 100,000/mm3 (100 x 10°/L).
Serum creatinine > 2 times upper limit of normal.
Serum ALT or AST > 2 times upper limit of normal.
Any other laboratory test results that, in the opinion of the investigator, might

25  place the subject at unacceptable risk for participation in this study.

D. Prohibited Therapies and/or Medications
22)  Subjects who have at any time received treatment with CTLA4Ig, or
CTLAA4lg.
30 23)  Subjects who have received treatment with any investigational drug

within 28 days (or less than 5 terminal hatf-lives of elimination) of the Day I dose.
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subject is contraindicated fromhaving this procedure, The Mowing is a |ist
of sonic common conditions that may preclude the subject fromhaving M of
t he 15hands/wists. However, this should not be used as a substitute for

I ocal clinical standards of care. The ultimate decisio rfom. M1 in

an indivi d0%? 29Ub{8¢t in this study rests with the sitg"ﬁrZ‘&*?‘g“I”{?gﬁq@t, t he

i nvestigator, and the standard set ivy the local Ethics Conmttee-

1) Subjects who have a. history of claustrophobia. 2) Subj ects who
have a physical limtation related to fitting in th the magnet (i.e., body
wei ght in excess of 2950 SHBEFHAEesl receiy Mg ArefnFRy gith A unoadsorplion Subj ect s

with tattooed eyimhl A6k Qbrcbdbd QASrd), f§&phshoRR nidaei handcepTay,i st (area to
be i maged). 4) Subjectshave a history of allergic reaction to contrast

agent s. 5) cobjradtesDwrEcHamNe eperieat Bhikiteadi ol ogi cal contrast agent

wi thin the hours prygr ol AGmd¥ldiln BMARDREIORreening. 6) Subj ects who
have a fused joint in Inc wist or joint replacenents the hand or wi st

that are being eval uated by the MM exam nation, Subj ects with
a paceneker, epicardi@}pRacsrekRFaW res, MIt-inconpatible cardiac valve

prost heses. MREi nconpati bl e vascular clips |ess than twp-npnth old, or
NM - i nconpati bl e an%r y SHSEIETS9E supfecty o é‘ﬁé?m%E’BI‘E@F@‘nﬁdA@}Y%WF‘&W i neonpati bl e

cochl ear i npl ank&yceratefror trealifon QM et 3 F4AAREPHIAONA Q42 TBecBIusIubsect s Wi th
spinal nerve stimulators. 10) Subjects with an infusion punp, 1 )Siihiects
with netallic filegghem gotibgeplisddgfedissfiits or in the s ndnity of  the
brain or majpr nettrovasciftar structures of the body, subjects wth an

enpl oynent 5' hi story_which involves_expqsure to wel ding, or subjects who
have shrapnel atyiepF BeBipaing wehs MBOBEYAUU XYz ni ni stral i on of CTLA4i g or
Pl acebo [ 00158] G137 ECtr$e Widlologheat frRRAO MR thelli@) id re@fondbit foe abieringiig igs OUpS: ,

10Group 1 CTI ’sﬁ\%gct Iisnc}ogt?a;i/rﬁiri]cgt%g frlmrr]lfhlla{\%ilgo t?\iss p’r\goedzu@ The following is a list of some
common conditions that may preclude the subject from having MRI of the
15 hands/wrists. However, this should not be used as a substitute for local clinical
standards of care. The ultimate decision to perform MRI in an individual subject in
this study rests with the site radiologist, the investigator, and the standard set by the
local Ethics Committee.
1) Subjects who have a history of claustrophobia.
20 2) Subjects who have a physical limitation related to fitting in the bore of
the magnet (i.e., body weight in excess of 250 pounds or 113.4 kilograms).
3) Subjects with tattooed eye-liner or tattoos directly on the hand or wrist
(area to be imaged).
4) Subjects who have a history of allergic reaction to contrast agents.
25 5) Subjects who had exposure to a radiological contrast agent within the
72 hours prior to the MRI examinatjon.
6) Subjects who have a fused joint in the wrist or joint replacements in
the hand or wrist that are being evaluated by the MRI examination,
7 Subjects with a pacemaker, epicardial pacemaker wires, MRI-
30 incompatible cardiac valve prostheses, MRI-incompatible vascular clips less than
two-month old, or MRI-incompatible aneurysm clips of any age.

8) Subjects with MRI-incompatible cochlear implants.
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G oup 2; Placebo intravenous infusions (N = 25). [00139] Subjects receiving
active CTLAAlg will be dosed based on their screening visa weight. Subjects
wei ghing <60 k.g will receive 500 ng, subjects weighing 60 to 15100 kg will
receive 750 rrgti and subjects weighing> 100 kg will receive 1 ram Subj ect s
who are ran¥®i°?&44o fee ye placebo will he given Dextrdé&0 %4 \at er or

Normal Saline (NS). 100160i itifiision doses wll be based upon the

subj ect's body weight 6-0111 the screening visit imrediately prior to Day 1
20w Il confirmthe subject's body weiglg and a allocate for the visit.

Subj ects will recei¥ trcabipenvitpwmiabdgrwissinelatpBays 1, 15, 29, 57, 85, The

Central Random zati Sy.st. [ t.he. . r of vials of CTLAtig to f study
medi cati on at ever yﬂﬁls?éﬁ@g%&%{r@l%g : 11- 3 day window is allowed for

doses on Days 15 antll)29;Subjectf witi7metaljic Ghandotwin e exle/oischr froihe geigisot
thereafter. Infusion Lomat el &h SATR I of day
t hr oughout 25t ﬁ%esbdﬂ? grt,ﬁg%q!g@o%@%ts%g@&%@é%ﬁgésgb%%t&Q%dy mg;i cation w ||
be admi ni st & edistay whiviemouisdsyxjonura tof wolding, volubings who legeshwippel gy Baconst ant
rate of flow ovewggg oximately 30 m nutes. The IV Iine nust be flushed
with 25 ml of D5Wor solution at the end of the infusion. The infusion
sol ution nust be supplied to personnel adm nistering the dose in a

cont ai ner not i aiistfayigpgféﬂ%;g%o%;tg%g%},gtso as to 30maintain the blind. The

clinical aSSeSi nmust remain d to treatnment assignnment by having a
di fferent qual i[PeI68] stSabjectyreitive ranpanitesiiml phetrefrudy i cati on i nfusion. All

i ntravenous,j shisio i it R isibhgel S43y t he seal ed position. No -
47 - adj us%dments Wﬁﬁu}‘)“éébgg él\g:"{tng}t/r eall: weut q%j]ose)l evel or schedul e.

Subj ects will be obSenyddPlaerbo idvemges ieydenssNardd vital signs (bl ood
pressure, heart rate, respirations, tenperature) wll be nonitored fromthe
start of each infusion (pre-dose and 60 mnutes). There is a +/- 5-mnute
wi ndow fur vit dP0Phn Sobikdtesed ore achid Betids Willl bk dered bsekenViBd FHEMRE ni ni num

o Lot O U Stk 0L o Py B Shoeg ok adshoul o b
Adver se Evehis 100 kg will receive 750 mg, and subjects weighing > 100 kg will receive 1 gram.
Subjects who are randomized to receive placebo will be given Dextrose 5% in Water
or Normal Saline (NS).
[00160] Infusion doses will be based upon the subject’s body weight from the
screening visit immediately prior to Day 1 visit. The Central Randomization System
20  will confirm the subject’s body weight and assign the number of vials of CTLA4Ig to
allocate for the visit. Subjects will receive doses of study medication at every
treatment period visit (Days 1, 15, 29, 57, 85, 113, 141, and 169). A 4/- 3 day window
is allowed for doses on Days 15 and 29; a +/- 7 day window is allowed for doses
thereafter. Infusions should occur at approximately the same time of day throughout
25  the duration of the study. All doses of study medication will be administered
intravenously in a fixed volume of 100 m1 at a constant rate of flow over
approximately 30 minutes. The IV line must be flushed with 25 ml of D5W or NS
solution at the end of the infusion. The infusion solution must be supplied to
personnel administering the dose in a container not identifying the contents 50 as to
30  maintain the blind. The clinical assessor must remain blinded to treatment assignment
by having a different qualified staff member perform the study medication infusion.

All intravenous infusions will be with the subject in the seated position. No
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E00161)in the absence of adverse events deened at | east possibly related to
study 10nedi cation treatnetd, subiects will conplete their schedul ed
i nfusions as prescribed by protocol. A subject's schedul ed dosing nay be

adm nistered within 72 hours (+/- days) prior to or afte rget day to
adj ust for W%éﬂog/ﬁﬁi‘%ct' s andror the site personnel's c&’rﬁifé@#@ﬁ@gz@or Days

15 and 29. +/- 7 day window is allowed for doses thereafter. Prohibited and
Restricted Therapies During the Study 01.01621 DVMARDs (e.g., methotremate,

oral or parefteral gold, suifasalazine chloroquine, h ,dnriﬁ%chl or ogni ne,
Dt eni ci | | ami ne 2diagmertuv e neds intetimgHdaicde sl ByerdepSrYwE) g bi ol ogi cs

(e.g., ctanenephserRfal hierBben@Bakiiar ddns 8l dHedssuRe hatttldt€ Gespirations,
20[ 001631Subj ects will be allowed to take non-steroidal, 31A i-infEamrmatory

di ngs t hr oughodtmRergry e mayinjed few g 4t 4 gach ITERIPEFOrAREY stabl e | ow

dose oral cortigeses el if £AUEYahRNWinti@y Bl GitBPictetios ondjedainilyde t hr oughout
the study. Up to two of the follow ng high dose cer,ticrgsteroi ds may be

] g .
utilized evéry oBiekverrne pnigpmof b hay gy the styripl theiidesi ey {T8noRsprvtiea
i nvesti gator: %,%d B BlexfcBMaIiMAhRALy ihQca?d. MO/ day 25predni sone daily M a
maxi mum of two weeks), or a single IM(intramuscular) dose or a single LA

(intra-articular) dose. [001641 Non-steroidal anti-inflammatotug (NSAJD),

i ncl udi ng aspi md3e (PSAatioMSE tHe K bRBEIBIARE Mg this period. [00165]1 A and
IM*"injections ofeorticosteroids should be avoi

o ( S S| ed. ‘I\‘lglA'OJIM
10i nj ecti ons of*HSgh doseabstist o ¥k PTG PR TUHE folith of the
key efficacy evaliatdnQRatlientSsubjet®y sl chBletelvintsbhelided adioMmphs2idyd  100166)
eval Uati on:  aceP TETBpRGIPICHAFBEBIABIYE T be SIE BB at P Gr SPBRGEL S
i ncl udi ng acet anjd)ppiienorane tRargatdgioanakigashasbit@ sgad/orageaiani nophen with
acet am nophon dFCHTBLYEBEIGHE BB IS St SHCABOHU™ A Th hydr ocodone
bitartrate, et Golestteadaiol TABLE 10 Study Procedures and Qbservations A
Doubl e- Bl i n% Study Drug Treatnent Phase
Prohibited and Restricted Therapies During the Study
[00162] DMARDs (e.g., methotrexate, oral or parenteral gold, sulfasalazine,
chloroquine, hydroxychloroquine, D-penicillamine, azathioprine, leflunomide,
cyclosporine) or biologics (e.g., etanercept, adalimumab, anakinra) are not permitted.
20  [00163] Subjects will be allowed to take non-steroidal anti-inflammatory drugs
throughout the study. Subjects will be allowed to take a stable low dose oral
corticosteroid (equivalent to <10 mg prednisone daily) throughout the study. Up to
two of the following high dose corticosteroids may be utilized every six months of the
trial at the discretion of the investigator: oral course (equivalent to 20 mg/day
25  prednisone daily for a maximum of two weeks), or & single IM (intramuscular) dose
or a single IA (intra-articular) dose.
[00164] Non-steroidal anti-inflammatory drug (NSAID), including aspirin (ASA),
use is permitted during this period.
[00165] 1A and IM injections of corticosteroids should be avoided. No IA or IM
30 injections of high dose steroids ARE permitted within one month of the key efficacy
evaluation (i.e., Days 169, Month 12, and Month 24).
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Randot ni ze & stra subjects (Contact Central

Day 85 Day (+/-(41..,1ii 3 day 3days) 7 days 7 days) 7 days)17 days)
Random zation ! Centex) ; Efficacy Assessnents adi onsaphs of Hands and Feet

Gacioliniutn MEl of | and-Wist (E i - -
bay 85 'I. %?2%&?7&31 1 I'st (European sites only) PCT/US:(%%/042761

10

[00166] The following medications may be used, except 12 hours before a joint
evaluation:

acetaminophen (paracetamol)

combination products including acetaminophen and narcotic analgesics (e.g.,
acetaminophen with codeine phosphate, acetaminophen with propoxyphene napsylate,
acetaminophen with oxycodone hydrochloride, acetaminophen with hydrocodone

bitartrate, etc.) tramadol

TABLE 10

Study Procedures and Observations

A. Double-Blind Study Drug Treatment Phase

e

Visit Day Day 1° |Day 15|Day 29|Day 57|Day 85|\Day  |Day [Day
(+H- |- |- |- |13 (141 (169
3 days)|3 days)|7 days)|7 days)|(+/-  |[(+/- |(+/-
7 days)|7 days)|7 days)

Randomize & stratify | X

subjects (Contact

Central

Randoimization

Center)

Efficacy Assessments " X |
Radiographs of Hands S X
and Feet

Gadolinium MRI of X
Hand-Wrist (European

sites only)

Tender joint count’ X X | X | X X | X | X ] X
Swollen joint count X X X X X X X X

Subject’s assessment X X X X X | X X X

of pain
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(+/- 3 days) 3 days)17 days) (,+/- 7 days) 113 7 days) Stonma: kers (1L-6,.
TNEn, 11.,-1 heir,

WO 2009/137424 PCT/US2009/042761
Visit Day Day 1° |Day 15|Day 29|Day 57|Day 85|Day |Day |Day
5 (H- - - |- (1130 (141|169

3 days)|3 days)|7 days)|7 days)|(+/-  |(+/-  |(+/-
7 days)|7 days)|7 days)

Sﬁbject’s assessment X X X X X | X X X
of disease activity
Physician’s global X | X | X | X | x| x| x| X
assessment of disease |
activity
Subject’s assessment X X X X X X X .'F- X
of physical function
(HAQ)
SF-36 X X X ;7
Subjects response to X X
'therapy
}Safety Assessments a |
Adverse Event X X | X | X X X X X
Monitoring
Interim Physical Exam| X X | X | X | X X X X
ECG X
Vital Signs X X X X | X X X | X
Labs - T '
CBC X X X X X X X X
Chemistry panel X X X X | X X X X
Urinalysis T X
Urine/serum X X X X X X X X
pregnancy test
(WOCBP only)®
CRP X X X X X X X X
IgM RF 2 X
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NI MP- bl i A Typi ng | nn-mmune! ; lefty 1---- A nti-CCP2 Dosing

WO 2009/137424 PCT/US2009/042761

-{/Ts.lEDay Day 1* |Day 15|Day 29 'I“)ayTS"II Day 85|Day |Day |Day
(+-  |(H- |- (- (113|141 {169
| 3 days)|3 days)|7 days)|7 days)|(+/-  |[(+/-  |(+/-
7 days)|7 days)|7 days)

Biomarkers (IL-0, X _ R X
TNFa, IL-1 beta,
?MMP—B)
HLA Typing X T
Immunogenicity X X
Anti-CCP2 X |
Dosing X x| x| x| x| x| x| X |

2 All assessments and results must be reviewed prior to contacting the Central

Randomization Center. All assessments must be performed prior to dosing.
® A 68/66 count assessment will be done.

® A negative pregnancy test should be done within 48 hours prior to the visit.

B. Post-Treatment Double-Blind Observation
Visit Day (+/- 7 days |Month [Month [Month [Month [Month [Month [Early
allowed for Months 9, (9 12 15 18 21 24 Term
15,18, and 21, +/- 30 |(Day |[(Day |(Day |(Day |(Day |(Day
idays allowed for 253)  [365y |449) |533) |617) |729)
!Months 12 and 24)

Efficacy Assessments

Radiographs of Hands B ) X

and Feet® J
Gadolinium MRI of X X
Hand-Wrist (European

Sites only)

Tender joint count X X X X X | X | X |
Swollen joint count X X I X X X X X




XX I'X iXa Al assessnents and results nust he reviewed prior to
contacting the Central Random zation Center. Al assessnents nust be
performed prior to dosing. A 68166 count assessnent. will be done. a' A

negative pregnancy test should be done within 48 hours i the visit.
B. "Post - Tr O%8 ARHES B6ubl e Bl i nd Cbservation Visi | Day (+‘§)‘H"3§5%P§@§2t78‘| | owed

for Pv10111115 9, 18, and 21;30 Month 9 (Day rN oTt. h' 12 (Day
IciontliTh' s4onth (Day E18 (Day ! Month Day vfonth 'Early

IVisit Day_fif-' 7 days |Month Month |Month [Month Month |[Month Early
lallowed for Months 9, [9 12 15 18 21 24 Term
Is,18,and 21; +/-30 |(Day |(Day |(Day |(Day |(Day |(Day
days allowed for 253) 365y |449) |533) 617)  |729)

Months 12 and 24)

S_ubject’s assessment X X | X X X X | X
of pain

Subject’s assessment | X X X X X X X

of disgase activity

Physician’s global X X

>
>
bas
>
5|

assessment of disecase
activity

Subject’s assessment | X X X X X X X

of physical function
(HAQ)

SF-36 X X X X
Subjects response to X TR X X | X X X

b
>
P

therapy

Safety Assessments

Adverse event - X X X X X X X

monitoring

Interim Physical Exam| X X X X X X X

Complete Physical

Exam

Weight X | X
Vital Signs X X X X X X X
o — N S—
CBC X | X X X | X X X
Chemistry panel | X X X X P X X
Urinalysis 1 | g X
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(Day Term ldays allowed for 253) 365)5 449)533) 617) 729) Months 12 and
24) , Ef fi cacy Assessnents

WO 2009/137424 PCT/US2009/042761

Visit“f):ay (+/- 7 days |Month |Month [Month |[Month |Month [Month |Early
allowed for Months 9, (9 12 15 18 21 24 Term
15, 18, and 21; +/- 30 |(Day |(Day |(Day |(Day |(Day |(Day
days allowed for 253) 365y |449)  [533) |617) |729)
Months 12 and 24) |
Urine/serum X | X X X X X X
pregnancy test

(WOCBP only)

Breast Cancer

Screening

<
>

Annual/Anniversary X
(women only)
CRP X | X X X X
IgM RF
‘Biomarkers (IL-6, X
TNFa, IL-1 Beta,
MMP-3)

Immunogenicity X X

Anti-CCP2 ' X X

>
pal | |

* If the subject does not come to the clinic for the Month 12 visit, all the assessments

required at Month 12 will be done at the next clinic visit.

b If radiographs are taken between Months 6 and 12 and the subject discontinues, the
radiographs should be forwarded to the central reader for assessment of the Genant-

5  modified Sharp score.
¢ A 68/66 count joint assessment will be done.

4" A negative pregnancy test should be done within 48 hours prior to the visit.

Safety Assessments
10 [00167} Al subjects who receive a dose of study drug will be evaluated for safety

and immunogenicity testing. Safety outcomes include adverse events, clinically

-53-



, Radi ographs of Hands and Feet X Gadol i ni um VRT of Hand- Wi st
( Eur opean

WO 2009/137424 PCT/US2009/042761

significant changes in vital signs, and laboratory test abnormalities. The Investigator
will determine the severity of each adverse event to be mild, moderate, severe, or very
severe. Laboratory findings which the Investigator feels are clinically relevant based
on Laboratory Guidelines should be recorded as adverse events. In addition, the
5  Investigator will determine the relationship of the adverse event to the administration

of the study drug.
[00168] Complete and/or interim physical examinations may be performed by a
Doctor of Medicine (MD), Dactor of Osteopathy (DO), Physician’s Assistant (PA), or
Nurse Practitioner (NP). While the interim physical exam may not be as

10  comprehensive as the initial full examination, key aspects of the interim examination
should evaluate important body systems as clinically indicated. These body systems
can include lymph nodes, liver, spleen, and breast, at the discretion of the examiner.
An interim physical examination may note any changes in the subject’s condition
(body systems) since the last assessment and does not preclude examination of any of

15  the body systems as clinically indicated.
[00169] A chest x-ray at the screening visit is required if not already performed
within six months of obtaining written informed consent or if documentation is not on
file.
[00170] A 12-lead electrocardiogram (ECG) is required if not already performed

20  within 6 months of obtaining written informed consent or if documentation is not on
file. The ECG will be repeated at the end of the treatment period (Day 169) or 28
days after discontinuation if the subject terminates from the treatment period early.
[00271] To identify subjects with latent tuberculosis (TB), a PPD test (purified
protein derivative tuberculin skin test) is required if not performed within six months

25  of screening or if documentation of testing within six months is not on file. All
subjects including those with prior BCG vaccination should be evaluated for latent
TB.
[00172]  PPD skin test should be performed in accordance to published guidelines
that provide recommendations for PPD testing and interpretation in subjects with

30  rheumatoid arthritis who are being considered for treatment with biologic agents
(“Preliminary guidelines for diagnosing and treating tuberculosis in subjects with

rheumatoid arthritis in immunosuppressive trials or being treated with biological
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Sites only) iTender joint count X X XX X X Swollen johlt. countX XX XX X
Visit Day e- :11;owed thr Months 9 15, 8, and 21; +l- 30 days allowed for

Months 12 and 24) Subject's assessment of pain Subject's assessment of
di sease activit
WO 2009/137424 PCT/US2009/042761

agents”, Ann. Rheum. Dis., 61(Supp.):ii62-ii63 (2002) and Ex US sites, local
guidelines endorsed by medical societies on PPD testing in subjects with RA being
treated with biologics may also apply) subjects who are immunosuppressed (“Targeted
Tuberculin Testing and Treatment of Latent Tuberculosis Infection”, Am. J. Respir.

5  Crit. Care. Med., 161:5221-S247 (2000) and “Diagnostic Standards and
Classification of Tuberculosis in Adults and Children”, Am. J. Respir. Crit. Care
Med,, 161:1376-1395 (2000)) and subjects with a prior history of BCG vaccinations.
[00173]  Subjects with a positive PPD at screening will not be eligible for the study
unless active TB infection has been ruled out and they have a negative chest x-ray at

10 enroliment. A PPD response that is equal to or greater than 10 mm should be
considered a positive test, although a lower threshold (5 mm) may be applicd as
determined by the clinical circumstance and investigator according to published
guidelines and/or local standards endorsed by the medical society.

[00174]  Before entry into this study female subjects are required to have age and/or

15  risk-factor appropriate breast cancer screening. Breast cancer screening should be
performed according to published guidelines and/or local standards endorsed by the
National Cancer or Medical Society and/or the Ministry of Health. In addition, the
breast cancer screening guidelines utilized by the investigational site should be made
available to the local IRB/Ethics Committee and explained in the subject’s informed

20 consent.

[00175] Documented breast cancer screening performed within 6 months of
screening will be accepted as meeting this requirement. However, screening will be
required if documentation from the screening facility is not on file or a screening
exam was performed more than 6 months prior to entry into study.

25  [00176] Based on study entry criteria for breast cancer screening, female subjects
are required to have an annual or anniversary repeat breast cancer screening.

[00177)  Plain radiographs of hands/wrists and feet should be taken at screening for
eligible subjects. The radiographs conducted on eligible subjects (after confirmation
of a positive anti-CCP2 test) will be sent to a central reader for assessment for the

30  presence or absence of erosions. The information on erosions will be used for
stratification into the study. Plain radiographs of hands/wrists and feet will also be

taken at 6, 12, and 24 months and assessed by a central reader for the Genant-

~55-



Physiciatf global assessnent of disease Subject’'s assessnent of' cal
thnct|9n (HAM SF- 36 Subectsresporse to therapy , Sal ety Assessments Adverse
e;g?tl gpn 'taangChlnterlanhysicaI EN [ Conpl et e Physical 1Exam Wi ght
"Vital Signs Labs em stry panel Uinalysis Visit Day (H /- 7 ctaYs
‘Month 1. MYA1YIERd for Months 9,19 15, 13, and 21; flcfr/%owé{%ﬂal | owed
for nonths 12. 2i 33d 2=1) Urine/serum pregnancy test ":',VOC FIP only)

Breast Cancer Screening Annual/AnnivErSary (wonen only) CRP 10'4 RF
Bi omarkers TNEct, IL-1 Beta, MWP-3)
modified Sharp score. If radiographs are taken between Months 6 and 12 and subject

discontinued, the radiographs should be forwarded to the central reader for
assessment.
[00178] A gadolinium MRI of the hand/wrist (one side of the body only) should be

5  performed prior to randomization for all subjects at European sites only who have a
positive anti-CCP?2 test and symptomatic clinical synovitis of two more joints of the
hand or wrist. The MRI will be assessed by a central reader. An follow-up MRI of the
same hand/wrist will also be performed at 6, 12, and 24 months and assessed by a
central reader. No MRI will be done of the feet.

10 [00179] Urine or serum pregnancy tests will be performed within 48 hours prior to

each visit up for all WOCBP. If any female subject becomes pregnant; she will be

immediately terminated from the study.

Gadolinium MRI of Hand and Wrist

15 [00180] A Gadolinium MRI study of the hand and wrist (one side only) will be
performed in all subjects at European sites only who have a positive anti-CCP2 test
and symptomatic clinical synovitis of two or more joints of the hand or wrist within
two weeks prior to the first dose of study medication (Day -14 to Day -1) using a 1.5
Tesla machine and repeated at the 6, 12 and 24 months timepoint. The MR image

20  data will be interpreted by radiologists at a central facility according to the
OMERACT 6 method in the following manner:

Erosion/Edema Scoring in the Wrist and Hand

[00181] Erosions and bone marrow edema will be scored separately according to
25  the OMERACT 6 grading scheme. Each bone in the wrist and hand (carpal bones,

distal radius, distal ulna, metacarpal bases and the bones comprising the MCP joiats)

is scored separately on a 0-10 scale, as determined by the proportion of eroded bone

and volume of edema (scored separately) compared to the assessed bone volume. The

scoring scale is determined in 10% increments with a score of 10 representing >90%

30  compromise of the assessed bone by erosions or edema.

Synovitis Scoring in the Wrist and Hand
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If the subject does not cone to the clinic for the Month 12 visit, all the
assessnents required at Month 12 wilt he done at the next clinic 1" If

radi ographs are taken between Months 6 and 2 and the subject discontinues,

t he radi ographs should be forwarded to the central reade ssment of
t he &mut - é’?‘r@&‘f%@ﬂ“Sharp score. 1' A 68/66 count joint crgélisgéogﬂgzﬁ wll be
done. A negative pregnancy test should be done within 48 hours prior to the
visit. Safety Assessments 10[00161) All subjects who receive a dose of
study drug will be evaluated for safety and innt ma%enl city testing. Safety
out cones i ncl ude)18 ePweviey srtsssseinimiipd st regiogiteidetihtr e HaNgES: i n vi tal

signs, and | ab?ﬂc@%{ﬂﬁ%g}é@&ht ARARL IR de%%rpoﬁ[aﬁ‘ca}pal\ﬁgiﬁwagﬁape{s W dnli-sehet er m ne

the severity of eac erse event to he mld, noderate, severe, or very
severe. Labor at\ERiofntndi mgs swbd chscpiel § ipesnisgdatsre grase Péh Bl Al cal | y

rel evant based (%Bolhﬁi?r?%r@:&%f% sk dehdrigs >§ﬂ3@?‘dhga£@scrd@%ﬁiﬁ%n@§rtrﬂéjﬁ"er se

events, in addition ‘ vestlagator wll determne the relationship of
the adverse Sevdfii8tlo PHSRinrzes fot ks biemis Yﬂth hoHebastiig g dd e ynihe GEPEB81 Conpl et e

and/or inttlifl 1 Yeal22 pDREA RIi¥BheMANEaRCT O Of
Medi ci ne (MD), éﬁogo%gﬁlggkl@gégggg%qfl%gl, Peﬁy3| ci an' sf ASSeI star?t (PA), or

Nurse Practiti onéfos¢de®e. Wiile the interimphysical exam may not be as
10conprehensive as the initial M| exam nation, key aspects of the interim
exam nation should eval uate inporiant body systenms as clinically indicated.
These body systi#asTedre i ncl ude | ynph nodes, Iiver, spleen, and breast, at

the discretjpn isﬁﬁe AGXATEARED be éﬂddlﬂi&r\‘hﬁhﬂg)ﬁ&hﬁ%lEﬁébama%tfbl(}mmy not e
any changes 1 n the subject’'s condition (bo sy steg&ﬁ/B since the | ast

assessment and tmmsat@er 1 prd@@mm%théxr&wv%ﬁ?%w ope ANFs 5118 BFhe body syst ens
as clinically ipgdiGRl68hRA susceptibility/severity (the “shared epitope” alleles HLA-DR0401

and 0404). Randomized subjects will be categorized as null, heterozygous,
homozygous, or doubly heterozygous for these alleles. This information will further

15  characterize the study subjects’ risk for development of severe RA.

Laboratory Test Assessments

[00185] Blood and/or urine samples will be obtained prior to infusion at all visits

from each subject entered in this study. Any laboratory test result that the Investigator
20  considers clinically relevant should be recorded on the appropriate Adverse Event

page of the CREF.

A. Hematology
[00186] Hemoglobin Hematocrit Total WBC count, including differential Platelet

25  count RBC

B. Blood Chemistry

[00187] Sodium Creatinine Potassium Blood urea nitrogen (BUN) Chloride

Total bilirubin Total Protein Alanine aminotransferase (ALT) Albumin Aspartate
30  aminotransferase (AST) Calcium Gamma-glutamyltransferase (GGT) Phosphorus

Alkaline phosphatase Uric Acid Glucose
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[ 001691A chest x-ray at the screening visit is required if not already
performed within six nonths of obtaining witten informed consent or if
docunentation is not on file. [00170] A 12-1ead el ectrocardi ogram (ECG is
required if not akeadyperfbrrned within 6 nonths of obt ten

i nfornmed coK@EWY'HF24 f docunentation is not on file. T?Y%PO%{W%
repeated at the end of the treatnent period (Day 169) or 28 days after

di scontinuation if the subject termnates fromthe treatnent period early.
[00/ 711To identity subjects with latent tuberculosis (TB). a PPD test
(purified protdin derihakatsi ve tuberculin skin test) is required if not
performed wthi ! r e @R s@fimé@sting

Wi thin six nont Eﬂl%?]é Eﬁtﬁ%ﬁnt |UIC§S% %F?ngmg@g!tc;x?ﬂ?lﬁgg?ng those with prior
BCG vacci nat i onif ghouprdtclverr emedse gredtifeon theémémk 1T3. [001721PPD skin test
shoul d be perfornmed in accordance to published gilidelinas that provide
recommendations thy PPD testing and interpretation in subjects with
rheumat oi d &t Hp.i ti Senekits Sreenbei ng consi dered for treatment with biologic
agents ("Preli rfhﬁ]l%b dﬂﬂed@?&re@ﬂﬁg Qélﬁ%@@ﬁe&ﬁtn@ﬁgur?a'&@ﬁlttlhétﬂlftpUQ@JeCUl osis in
subjects with r t hritis 1ni1tzml ggpre35|ve trials or being
treated with b|qgt@@gtl'@d})Hemytlﬁ@aﬁUbONMPORH@JHBAE]” R)61( Suppj a162-ii 63
(2002) and Ex US sites, |ocal guidelines endorsed by nedical societies on
PRO testing in subjects with RA being treated with biologics may al so
appl y) subj ect sE.who Pagenimestosuppr essed (Targeted Tuberculin Testing and
Treatment of,L Tyh enditROSE i, opQelsy Care. Med.
161: S22} - SZ&% q@%@% @E$H£R§H§?#?%€%?g§gggmﬁﬁln ‘g?a55|f|cat|gn of

Tuber cul 0si s i rmW@Ibft mesfoerwd f@m VPP withripr}8 bour%@b@reach(ﬁlﬁlttmﬂc%ﬁ%oweal , 161;
1376-1 395 (20 ¢ St feYmPhE S0 MRGEHNat | ons,
[00173ISubjectgp&%t?qeygggkgféixw%ﬁmgﬁwg%?ﬁgﬁ?ﬁg w ll not be ellg?ble for
the study unl es&emendyyasts Tl prfresedltcHas been rul ed out and they have a
negative chest x-ray at enrcilinent A PPD response that is equal to or
grenier than -10 trimshould be considered a positive test, although a
tower threshdl oF.(5 PhamycodapmiiedPRppisised as deternined by the clini cal

ci rcunst ance an es gﬁtg% bt 1GHék delsl mese, and/ or

| ocal standards@e% grs%ﬁ tm§9ﬁ§t§@39R2§%| &ﬁﬁﬁh 4lg%efore entry into
this study fenaleﬂ®dﬂﬁee@§mﬁmémpeaﬁﬁK%@ﬂtﬁ %@v@c e and/or risk-fberor
appropriate breast cancer screening. Breast cancer screening should be
performed according to published guidelines and/or |ocal standards endorsed
by the hhtlonalGcané@mu@EﬂNeHﬂEﬁmngéémety arritor the Mnistry of Health.

I n additiong, @Ogheag&“@@@ggmgggﬂ@@plng guidelines utilized by the
|nvest|gat|on& ite should be made available to the I ocal 11WEthics

Comm ttee and explained in the subject's informed 20consent. [001751
Docunent ed breagt caiger screening perfornmed within 6 nonths of screening
wi || be accepted as neeting this requirenent. However, screening wll be
required if docﬁmé%ﬁaﬂﬁ@ﬁmgﬁﬁﬁ$ﬁﬁéﬂ@%?%@%ﬁ%g facility is, not on file or a
screeni ng exam was perforned nore than 6 nonths prior to entry into study.

[00176; Based on study entry criteria for breast cancer screenin femal e
subj ects ar &5 elffli#4éd MGmhwvemaﬁwﬁﬁﬁ%QP“BPm%ﬁﬁ?@%ﬁé@?ﬁmP@BEQV”ﬁW'ast cancer
screeni ng. M7 PL@if’&eJnﬂ:g'n%Es%@h&rﬁ’cfmt@t%@ﬁﬁj%bﬁét}s and feet should be tal cou
at screening for eligible subjects. The radi ographs conducted on eligible
subjects (after confirmation of a positive anti-CCP2 test) will be sent to
a central readef,fQl,.a8§ssinent for the 30presence or absence of erosions.

The infornation on erosions wll be used fo
[00195] The immunogenic potential of CTLA4Ig will be assessed based on levels

30  of anti-CTLA4Ig antibodies.
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stratification into the study. Plain radi ographs of hands/wists and feet
wll also be taken at, and 24 nonths and assessed by a central reader for
the (tenant- nodified Sharp score, If radi ographs are taken between Mont hs

6 and 12 an ject discontinued, the radi ogsa. phs sho rded to
t he cent ralg?z‘gﬁ}éfui“or assessnent. [001781 A gadolini UMQ@JO?{@P

hand/ wi st (one side of the body only) should he 5perfornmed prior to
random zation fbr all subjects at European sites only who have a positive
anti-00E2 test and synptomatic clinicai synovitis of two nore joints of the
hand or wrist. [GHACIVRBukiFES WiseomBlssdwstidp grug treaspent Bltasy wildaye semf f ol | ow up

NERt of the sang hafdoldilo Wi Givtdyd 1,368 05D6dR0Y BT @BHa@lyed for 42 preddide 24 noONt hs
and assessed b%ﬂcentrg reédealry. "No NMvvli Il 5,he dong o};‘e hoé tgret. 101001791

Urine or serumopreyRBirtdle edisedieswi | | he performed within 4R hours prior to

each visit up figg08) | SWELLRAR dolbt ARYIcl-ShBk Ry SHDIEEhaR BERIBShORGgNaNt ., she
wll be innmedi a{t e ?/\]I te%%n:lécnat é)d ofnr omﬂ%{’ﬁg st ud?}. %adol fn?um Nal of "hand and

Wi st 15[ 001580viAhGsdstinistmrvRilcgedaiDayfl aphe Dait, ahtndke pByr thedie si de

only) will be pgrt. JhringdidRoaklnsitbiigst ssatd BHropRaR Sifkescenhygwho have a
positive anti - 2 test and synptomatic clinical synovitis of two or nore

joints of the fatlpdise. wrist within two weeks prior to the first dose of

study medi cati Y VAfadd sR¥ive, zys lifekddmhumsdB&hk a&syBehisne and repeated
at the 6, 12 aﬁgmggaarmnth T Epo }HI%'I'lhe MR umaslge 20§£a§f(a W FI be

[ S ti1nmepolnt. N dat a |
i nterpreted by malfidsrBlfiesss! tamegpuediry ¢ both aei-LTH44 8 ceBPdrig sty ete OVERACT

6 method inyd he,feldpovh Bgupenner : Erosi on/ Edema Scoring in the Wist and
Hand (00181 Erosions and bone marrow edema will be scored separately
according to 25the OMER ACT 6 gradi ng schenme. Each hone in the wist and
hand (carpal hofigs.cy Aigdmkytt adi us, distal ulna, netacarpal bases and the
bones conprising the MCI' joints) is scored separately on a 0-10 scale, as
determ ned by t/he plxd@@roﬁ s@#d ksfoded bone and vol une of edema (scored

separately) conpgfsfl bQral\§ hARS 8RSRH WIPHE HMHNMETBA alT 18je816 Hith Agosutal € 1S
determned in 10% i ncrenents with a score of 10 regr esentin 0% 30

>
conproni se bf t#6-CAI st Sereriel Byl 08r ¥t s apsh Mery %.Alé?ﬁ“}el%-"\'}ﬁf’?eé Scori ng
in the Wist ang lHandnniV¥re00R4chd /daftRebhlot 820RAQ47d feet will be

standardized to ensure sufficient image quality for the evaluation of radiographic
progression of rheumatoid arthritis. Radiology facilities and personnel will be
qualified for participation in the trial based on the technical capabilities of the

20  equipment and experience and licensing of the x-ray technologists. Radiographic
technique will be harmonized through the use of a written radiographic procedure
manual and training of x-ray technologists. In addition the film-screen system will be
standardized to ensure sufficient resolution for the evaluation of erosions and joint
space narrowing. Radiographs collected for the trial will be sent to a central reading

25  facility for quality control and central evaluation (in a blinded manner) by a
radiologist trained and experienced in the scoring of rheumatoid arthritis by the
Genant-modified Sharp grading scheme. A primary reader and backup reader will be
assigned. The readers will be certified for the study through the evaluation of a set of
test cases and evaluation of agreement between the readers. Readers will be blinded

30  to the order of timepoints.

B. Gadolintum-Enhanced MRI of Hand-Wrist
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[001821Synovitis is assessed in multiple wist regions (the distal

ratijoul nar joint, the radiocarpat Joint, the intercarpal and

cardonet acarpal joints as well as the 2nd-5th MCP joi nts) on a 0 3 wal e, A
score of 3 represents a severe grade with the volune of Gadolin

enhanci ng tW%g W& ¥dtpri sing >12,13 of the assessed synoRﬁTéllTSZ%O(g’erf&?]t nment. 5
[001831 All MR imges for all subj ects with both baseline and 12 nont hs

i mge data available will he read by a trained central reader blinded to
treatment allocation and to sequence. 1- 10100184) All subjects to
be randoni zed \leDO]hav&gaqbnémwmh@hmcemmfﬂmfémerwflﬁr"vﬂl‘-lhﬁ)ﬂpetf%‘iqqgna‘ﬂ Day Ito

determne the pre ahBicapgesi ated with
RA suscepti bi | |r%ny sggcgsrulgied??ﬁﬁy&%uﬁg?gh@%@ t’%%%)vgghéwk@kbés HIEA4) R0401 and

0404) . Random zeohviia bf techadyit kirechived2ayd §9 Moz@dl 2agndidanth 24h dbe rOFYGous,
honmozygous, g?c“@ if wt}ﬁhﬁ)% ogﬂﬂ %ﬁ £ical Q?e%é?ne‘ﬂ{ Jh@llllg §e sei'é@ie@ initfi Pkt i on wi | |

further 15charac erize bj ens” risk devel opnent of -ere RA
Labor at ory 'Bestutllﬁ@déwgﬁemsmum@\l%mor& 6@2&3@&1@%&%@? AlefolawpP &8wi | | be

obtai ned prior gl LR AR bAerBlheatt il hfinf:OThEACANSHOL ChEREr ed Tn thi s

study. Any | aborat c}ry test resu at the Invéstigator 20considers
clinically rel eyanitiséhdiia! dseesymesgor ded on the appropriate Adverse Event -

oldie CRP, A IHﬁH% ﬂf ngeMRIan&I %ll%@%a%e&'tounmu%éﬂ imh@d al VBC

count, includ erentia t 25 count RBC B. Bl ood, Chem stry
[ 00t 87Sodi ur | 3 c@}tlit}e&)tthmewéuapm @fsgiiQﬁﬂPBlctﬁwfeéﬁl@aOfﬂleﬁlﬁﬁg‘éﬁ“‘FBU\b Chl ori de

Total bilir B(P rka-g%o?g LS8 AR AR @Jﬂum&i%}%gﬁt: ?ﬁ%ﬂﬁlﬂhg Yriaf¥adami n

Aspartate 3 m not er ase (AST) I ¢l um Gamra- gl ut anyl tranS| br ase
(3 11) Phos phorqnshc;&leqbailch ﬁ@abirhb@pﬁﬁlea@émwr @dﬁépe&e@e a@blscemm

2009/ 137424PCl 7L %89%9&9%@@%2@11”&}@@4@{%ﬁlﬁbelﬁ%eﬁ&ld #kuB @t gienr & ucose Bl ood

M croscopi c exam nation of urine sedinent if blood rotein or glucose
i s positive on wiitendidpstapleik prosmuEeaLdl ﬁ@dstraSé‘%gé’élﬁFc?'@ﬁ’g§§lg/B€tdf‘t6r med at

screening Vi si t, ko, ARARLIilI S BriHh ta%E! Bk IGRARPEE bi¥i§:control and

15  central evaluation. Efficacy assessments will be performed only by the central reader.

C. Joint Count Assessments
[00202] The response measures will be reviewed and discussed with the
investigational staff at the Investigator Meeting or other forum as a method of
20  standardizing the grading between the investigational staff. The training and
instruction on joint count assessment will be discussed at the Investigator’s Meeting
or at workshops.
[00203] Joint count assessments may be performed by the following personnel:
MD, DO, PA, NP or RN. Ideally, the joint count should be performed before any
25  other assessment or procedure is performed.
[00204] Every effort must be made to ensure the same evaluator(s) will complete
the assessment for each subject. Visits should be scheduled with the availability of the
evaluator(s) taken into account. If the evaluator(s) is unable to complete the
evaluation, then a qualified individual, with overlapping experience may perform the
30  evaluation. Documentation of who performed the evaluation is to be recorded in

source notes,

-60 -



core ainibody)Hepatitis C antibody (if positive,, R BA or PCR) E. Pregnancy
Tests 01001991 Urine or serum pregnancy tests (mniniumsensitivity 23 TULL
of HCG nust be performed for all WOCBP within 1g hoiln; prior to each
visit until _the Month 9 visit. If any femal e subject bec nant sh
will be terh? ASYEH* om the study. Pregnancy tests wil ?P(%nﬁ%?ﬂ%gzg

| ocally-. 15 F. Fhannacodynam e (PD) Tests [00191) |IgM RFC-reactive Pr otein
(CRP) Inflammtory cytokinesliNFoi, 1,- 1 beta) Matrix | Meitalloproteinase
(MWP-3) Anti-CC P2 O.Imnitrogenicity Determ nati on 20100192) Anti- CTLA4l g

anti body H O Per 10048 Hss¢dements Leukocyte Antigens fkill.,A) 25(001941in
addi tion, they st fehlled %Eeln%nal | aborat ory
tests if deené(?w&gce&s:%géra% %Aéﬁgﬁ?%egé@%%ﬂ%{)%e Jgge ? | mmunogenicity

1001951 The i awemoGemidet xpmtoetmatfé:r th@$ﬁﬂ©ﬂﬂ8ﬂ(ﬂﬁay tbwlllghmbéheé@%gfs@fdh%ased on
| evels S00f aghhy HLARIA BRLLRG Ui be oBRIAOLerSH Bb ARt € the

study drug treat Frent p ase vvl‘ll%]qg]|l have serum sanpl es obtained at visit Days
1. 169, 253 aﬂdsméx/mgii@tlolbmﬁeloassayed for the presence of anti-CTLA4lg

ant i bodi es. 97 rug treatnent
phase of the (%ij éﬁl &Eg\%go} 030@?&88 geg(rir}% g@%kﬁ%@tegg%dgglw?ﬁl and at Days
28, 56 and 85 pafket efthe GREs|imtirir dos bandfridnay dyestraetics &ili tsrowrSHvprestiswi | | he
assayed for theor Fﬁﬁﬁnce of anti-ClLA4fg anti bodi es, (1101981 Val i dated
sensitive, enzyne ked i mmunosor bent assa%/ éFLI SA) nethods wi |l be used
to measure ti {®R87]of Siircl vahedmGTLhe BAQ At Bogeesofithe SEF iieand#"0ant i CCP- 2

In serum Giff &rﬁwmﬁgs%ﬁﬁég&@éélm%m&v&mmﬁ%msﬁum} Feet 1.101.991X-rays

of hands and erforned on al bjects'with a positive
[00208] The CRP obtamed from the central laboratory will be utilized to calculate
the full DAS.
E. Pharmacodynamic Assessrents

15 [00209] Pharmacodynamic data collected in this study will include laboratory
values consisting of continuous variables. Biomarkers for immunomodulation or
inflammation in rheumatoid arthritis, including IgM RF, CRP, and anti-CCP2, will be
collected.

[00210] CRP will be collected at each visit during the double-blind study drug

20  treatment phase, the post-treatment double biind observation phase, as well as Early
Termination in both phases.

[00211] Rheumatoid factor (IgM RF) and biomarkers will be collected at Day -21,
Day 1, Day 169, and Months 12 and 24.
[00212] Anti-CCP2 will be collected at screening, Day 169, Month 12, and Month

25 24,

[60213]  Additionally, a portion of the sera collected at each visit will be stored and
the following biomarkers will be analyzed: pro-inflammatory cytokines (IL-6, TNFa,
and IL-1 beta) and the matrix metalloproteinase 3 (MMP-3).

30  Qutcomes Rescarch Assessments

A. Physical Function
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15anti-CP2 test at Screening, Day 169, Month 12, and Month 24" Al | earners
wll need to neet technical requirenents. Radi ography of the hands and feet
vvi Il be standardi zed to ensure sufficient imge quality for the eval uation
radi ographi c progression of rheumatoid arthritis. Radiolo facilities
and per sonﬁ’g Fﬁ ﬁe qualified for participation in u%’eﬂ?wﬁi\é/%z? ed on the
techni cal capabilities of the equi pnent and experience and |icensing cfthe
x-ray technol ogi sts. Radi opsaphic technique will he harnoni zed t hrough the
use of a witten radiographic procedure manual and training of x-ray
t echnol ogi st's. [#621&ddPhisinl futsgiorf illme statuseed usygthe Aisahility sepéonsf e didl di zed to
ensure sufficieq {0k NGLRYAFHBLIOR P VRLOSLAREor BBk OF Nt
space narr ow ng. %sﬁigés#{%dt%gesc]oﬁaﬁ ?or the tr]al al”vvl 0e sgint to a
central readi n@@Shadi Nthryw’Fdrthquaf?hewy %%Hﬂrléﬁ (1K) c@?ﬁﬁe‘é{lf’n@lﬁhﬂ?ﬁatl on (in a
bl i nded manner) Ol Stal hnBH RS th P haBXRRLLRN 68ho Quibfle scoring of
rheumat oi d art h2r0| Xesﬁor[)?c%sﬁs %lgﬁaa}an lJ(l}l fied gharpsdfr?é;dl nggl sch%rre A primary
reader and tﬁacmdicmgem@ne ipakl, gnearaisogmgweactwrm% Theanseiiogs garyalued et tifi ed

for the study t o(?ngcQIet & e¥al Hﬂldlﬂi@ulerflawﬁﬁtsongmfﬂ@ﬁb £a568 nrbg eval uation
of agreenent ween the readers. Readers will be bl'inded 30to the order

or timepoints. ﬁﬁ@llad@ﬁﬁm ARl Elo dvf gk SW 1‘19\‘03‘]313?‘3@*614#@5‘{“"“ [%60200] A
gadol i ni umen h%ﬁﬂty + wAl bd ARIBRNE; Whind CCI§ o Mrstl;@orsge.ﬁ EQR aBdaipmaal |

randoni zed sub*ts Wth a positive anti - t est have synptonmatic
clini c& SyDOVi |ci1@dxesbstth@nwshem@fdama@wx@wpqag Day 169 Month 12, and Month
24. The subj (Fct s hand-wrist with nore synovitis by clinical assessrrent
shoul d be selected initially and 5 utilized for all subsequent eval uations,
'the baseline NRL (éiﬁdthéﬁlafqdd?‘labwoﬁbifml studi es) should not be perforned

i f the and/wri ;goﬁmra&m;r@t QPR 1% 194d th tneisnf%rh@auhsremked SHUNQ\E Life$BiRYILCl i Nni cal
assessnent. exam nation will be standardi zed to ensure

suf fici ent qual . Nyet plof Hew dossyhg Shaxt Fesm Byt apircdSHrogr essi on of
rheumat oi d art hgjil i Soid KORAMN @A9B¥alRERA 'du'tc%ﬁqe Méﬁkul%@ &Wﬁ# Po%lhﬁonhe

qualified for participation in the tria he

capabi | i ti es5 of Valkes? &Guespiaiiona fHdex per Wéﬁt’%‘%n@ 19963?1@0“@ IS‘T"‘”E K&

technol ogi sts. Radi-pgyapty &;tﬂr%@lspéc%%\éhﬂ ind&E{Abﬁl)mpmeaeétvtafm}@hfomhe use of
awitten radloqraphlc”proce ure man and tralnlngg }gh Qrglsts

data col | ect ed fligicakrids™y A Cag P10 6@%%5&6‘)@@@‘%%&? Al F‘n’g fld8ility for
qual i ty contr ol g@agdsIpRRbEM: IRl hakd (WSHB)EIf becagmepspessaradiw dil  be
peribrined only by the central reader

ses nts [00202]
The response. messuEaiEoRIT e Carr s B e 0 OB Gy Fcaiee.

i nvestigati enal pstiaf frad st-bertdiu 8stvigakQencNE Bltt i@ xﬁHas@é fRelniforamoas a
nmet hod of standardi Zi ng the gradi ng between the inve t}g%téc nal staff. The

training and i n%‘bllcﬁ&‘("fﬂé)?ﬁt‘%?ﬁ‘ﬂ]‘rﬁ‘is ARd EeHHOIGRIEES ﬁeéaﬁ't"e" Sdtussed at the

I nvestigator’s NMaetd 09Nkl AkasWRE KShopRss se&ﬁ@@aled amatmmuppl )aasmwrrents may
he perforned by the follow ng personnel:

I deal Iy, the joiM 18ShhtnSKdAl AR e saer PP %@P’é‘?yegc%fﬁﬁ/w‘ﬂ%fﬂ%’llat SSessrrent

or procedure is (1IPFy El@éﬂ@&ﬂpOﬂEtﬁQ@fMQﬂﬁ*@)Whﬁﬁ frﬂfuﬁes%ﬁsﬁcabﬁndﬁ’ﬁﬁiﬁg,hﬂe—ensur e the
sanme eval uat or(s WI| onplete th ﬁ snment for each subj 8 Visits
Br t@ Q‘?

shoul d be s&ﬁedﬂhyéﬁfil\ﬂoﬁlﬂf'ﬂaﬁ’ea@\ﬁﬁqr ) B! AENRODE! AR BTY Jaken into
account. if theygvhHadRN(8ky, b&idl hablRingdokempli@keaiditeney falmtiihesy- t hen a

Bocurentat i on oft VHG<BBAFTIAHGE T RERGy AN A GEb A B 6 BE-FETS Deaeh cour oe
notes. quality of life in RA subjects (Guidance for Industry, Clinical Development Programs
for Drugs, Devices, and Biological Products for the Treatment of Rheumatoid
30  Armhritis (R4), U.S. Department of Health and Human Services, Food and Drug
Fvaluation and Research (Feb. 1999)).
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WO 2009/ 137424PCUUS2009/ 042761 D. CHI | i CA ASSe333T, t,rits 100205] dinical
assessments of response should be perforned by the sane assessot(s) and at
_?_Eproi(! mat e: y the sam(e ';i mre] of day throughout the duration of the study.
e clinical assessor(s) should be a different person fromthe one

adni t - Ai : acY? H§”5te st udy nedi cation i nfusi on. IO[ 00206 78T WP+ 4¢sessor s
will conplete the global assessments and ttint count pages of the CRT's in
their own handwiting, These pages will be source docunents ibr the study.
| 00207] Subjects will conplete Ebel-I1AA), and SF-.16 pages of the CRP in

t heir own 10harbvg Produegnfofiheive pages will be source docunents for this

study, ' 000208.[iﬂ&ﬂ_@?egﬁﬁﬁﬁﬂop%%gﬁé%gﬁﬁl & tsﬁéhot!o%ﬂﬁi%a@i’o}éiaééﬁl | be

utilized to cal ant acodynai ni e Assessnents

15[ 00209] Phar madbdyaranduct dfsiteatudn Wik csrendtitpig thetvingg fer iglgayendivp (IVi ncl ude

| aboratory val ygs. consi sting of continuous variables. alornarkers for
i mmununodul atiofi or 1 nflammation in rheumatoid arthritis,

ibncl u:j: ng: | g: v.[10217]CRR)} repauktisntipn arddiptionginiut bp peréonn¢daising @olyrropddg) cRp wi | t
e col |l ected at_ _ea LS L QU 0G i t t
n_ox? 3?19011\9&:(? L}L‘lg%{% Wﬂ-gnb{egﬁndﬂgfgahl@d w' e SEAahYOIEE @gmi?agf'r eatnen

phase, the post-tireatnent servation phase, as well as Early
Ternination in [bEi8l ph@SEs A fo0Re ideflle RiveumereIEST oot o taeaviR ) and

NO Tarkel S wi | lrec%%&%gédl ected at Day -21, Day 1, Day 169, and Months 12 and
24, 902121 Aot - will be collected at screening, Day 169, Month 12,
and Month 24, [[0@23]3] Adkd aré ssalad inder wopor fiapnvigh ae fend @ithoug s ‘eet'dd at each

et B SR e s o e el el
met at t opr ot oi nas®@pciBatipNbivyde: 8dy Drug Monitor.

[00220] NOTE: The vial should NOT be vented prior to reconstitution. To avoid
foam formation following the addition of SWFI, the vial should be gently swirled
until the contents are completely dissolved. Upon complete dissotution of the

15  lyophilized powder, the vial should then be vented with a needle to dissipate any foam
that may be present.
[00221] Each vial of CTLA4Ig drug product for Injection, 250 mg/vial, should be
reconstituted with 10 mL of SWFI (without bacteriostatic agent) to yield a
concentration of 25 mg/mL. Tn order to minimize foaming, the stream of SWFI

20  should be directed to the sides of vial.
[00222] A sufficient excess of CTLA4Ig drug product is incorporated into each vial
to account for withdrawal losses so that 10 mL of the reconstituted solution
containing 250 mg can be withdrawn for parenteral administration. After
reconstitution of the product the solution must be diluted further with DSW or 0.9%

25  Sedjum Chloride (NS = “Normal” saline).
[00223] The continuous infusion solution must be filtered upon administration
using an in-line, sterile, non-pyrogenic, low protein-binding filter with a pore size of
1.2 pm. This infusion should be administered over a period of approximately 30
minutes. Any unused portion of the infusion solution should not be stored for reuse.

30 [00224] No data is available on the compatibility of CTLA4I g drug product with
other intravenous substances. CTLA4Ig drug product should be administered in a

separate intravenous line whenever possibie and not mixed with other medications.
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20 Qutcones Research Assessnents A Physical 'unction WO

209/ 137424PCT/ US2909/ 04276 E 1002141Physi cal function will be eval uated
usi ng the di sabi li ty section of the Foll Health Assessnent QJesti onnaire
(HAQ (Frie et al., "Measurenent of Subject Qutcg Arthrltls"
Arthritis %6‘}?1"137223‘ 137- 145 (1980)), 'This section mcqqu[és @“&ﬂestl on:
to assess physical functions iri 8 domains: dressing, arising, eating,

5wal ki ng, hygi ene, reach, grip and common activities- The questions are
eval uated on a 4-point scal er O without any difficulty, 1 - with sonme
difficulty, 2 -Aswirthleqastmndiffpcet flyshinametwaen s bibes dres sibianpisghaier scor es
indicate greater d alhd fideYeduBdgy W | | he cal cul ated by
sumi ng t he vvo(r%s Sé%o(?iggg{e%géhe{é%qﬁn%n]anadudlvpdl ng by the nunber of
domai ns answer ¢#22410 Bomampmmmgbmb@enswgdwh&w ectfleo2aBY e SF-36 wil |
be used to neas lity of life (Birrelt, EN. et al.

"How does the § erPge gér §%§+2§&?gﬁg%ﬁestl onnaire (SF-36) in Itheurnat 0| d
Arthritis (RA) [ReReit eCtar@rIﬁiAtMWBS%&@Gil@@fﬁlnwewe%luP@pm Hefga Val ues? A
Cr oss- Sect i onal O gsq,gbgcgﬁgigggt der, S D at
al,, "The SF- 33’”%15%{hr.3t1‘|@‘1§3‘ea<‘:5? ?%ﬁ&e&fnﬁ%ﬁeﬁ Y (ASHI ) : IL w‘lgg?{ts of
validity in foupoey) niviad oft(TiLAKE' ﬂrumu@éﬂéﬂje@fp(lﬂ%mgmal PhousHE- 60 ( May
1999), Ware, FE A6 Einfey F&@}gtgnl H@dex (ASH! ) :
| . Devel opnent RY u@?%éesﬁ]‘%/ratllogz é%é%ﬁfd?)pcg%%??rr@ B or? # Car e,
37(5 Suppl .): VBr@et50Is(aNEjebleFOG) leash pek ‘K@isinﬁ%mese% wnatAihthuﬂomvﬁe SF- 36
Heal th Surv TRRSMNSed Wikl 12MHoG@ il hdcBhsSitu@bn SUb] ect s
with osteri f'jl)%/t ﬁ?rl |4gge£n%ér8%gﬂﬁn§alt o?gmart hr |ut| s: rel atol ve \;élcl di tuy of scal es
in relation to ofkliewrigiab! vilasures of arthritis severity""kied. Care, 37(5
Suppi . ) : M523- 3 1R Yde AR or SARSAA S aRGOESBwWaNd two summary
scores w | 9[06%% ?%?Jsaﬂl%ysel cal 01’corrponé)nt summ‘;v)/ (PO5) which

i ncl udes phyS| das22pundeiosivgd Crlohds 25 Rpdics Brr Injsster. Pympainmagbfd gener al
heal th: (2) Menigly §RARGARRAL 6SHITEBEY: Lk Wdm) h‘(‘@a@ﬁﬁ’ig]@ﬁh St bl ty,

soci al functioning e- enot i onal xner Izt he he SF-36 was
recommended!by tblﬁdmlﬁmthrsormmah‘{liﬂdat ed | nstrunment to neasure health-rel ated
quality of "fe[ubi}oFAD‘itdhblﬁ%%?ecﬁﬁﬂh@@@?mm lluQ‘ﬂfbgﬁcrtYorhﬁlc'u&l Rﬁ!rll_g/QEVel opnent

Prograns Ito Devi ces |00|Ca Product s eat ment
0/ Rheumatoi d in NS i oty chlesidg (P‘Bebéﬁ@m%y@ Tobacsiggy P%St‘ﬁ?ﬂjatlt‘liﬂ?ﬁﬁtugér vi ces,

Food and Dr ug @) yabi-o0,angRReRLGly kEakn 89k BkanFIONGL | nf or el

ion [002161 A nnuci st o ual 1 personnel at the site, ot otherw se
associ at ed W|thﬁmrhéle@mndﬁmtﬂab‘ﬁcomﬁéu@ﬂudy, wi Il reconstitute the drug for

i ntravenous 6T\r:@ dﬁqg] rblﬁﬁerd%lbﬁ’d?ls of@éﬁ% £ b brofi R RP B dchidhdOnRehidi | uti ons

must be perf2 i ng pol ypropy non-si |l iconized syringes (Nom -Ject
manuf act ur ed bywiesikdard BYEIVIWhfo seisGer many. [00118] NOTE: A separate
needl e and syringe MJST be used for each vial reconstituted. [002191Vi al s
are seal ed under vacuum |If any vials are :found w thout this 10t hey shoul d
be segregated ahdulfot used. These vials nust be retained until

[00232] A planned interim analysis was done after all randomized subjects either
25  completed the Month 12 visit or discontinued prematurely to look at the primary

efficacy endpoint to the development of RA. 51/56 randomized patients were

evaluable (mean age: 45 yrs; mean duration of symptoms: 7 months {range 1-18

months]; mean CRP level: 1.1 mg/dL); 80% had oligoarthritis, 50% had erosions. By

1 yr, 12/27 (44%) patents treated with CTLA4Ig developed RA vs 16/24 (67%) Pbo-
30 treated patents (23% difference; 95% confidence interval —6 to +48). The time to

discontinuation due to development of RA is shown in Figure 2.
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reconciliation by your Study Drug Mnitor. [00220] NOTE: The vial should
NOT he vented prior to reconstitution. To avoid foamibm ation kill ow ng
the addition of SWElI, the vial should be gently swirled until the contents
are conpl etely dissolved. Upon conplete dissolution of the 15| yophilized
powder , thQVQ/%/"Q?/lgﬁ’dul d then be vented with a needle td’cafl?é‘fﬂﬁé‘f Slany foam
that nay be present. [00221J Each vial of CTI.,Mg drug product for

I njection; 250 ng/vial, should be reconstituted with 10 m . of SWF!

(wi thout bacteriostatic agent) to yield, a concentration 0l12.5 ng/m ... In
order to nini M®&R¥eni ng, the streamof SWF.' 20should be directed to the

sides of vial. [Ji&QﬂZZtTﬁA&IFfrJt&r@d BEtresS¥E R8O REThAGEne kg LY. oBkICt i S
i ncorporated into each vial to account for w thdrawal lbg?ses sg, that 10 an,

of the reconst iHsasedodibying sTrs eidntldiifh HEB™" HyMEERMES 0P FREFEWH f or
parenteral admgysthat teped After reconstitution of the product the
soliation nsost be diluted further with O5Wor 0.9% Sodi um Chloride (bi S
"Normal " saline). [00223] The continuous infusion solution nust be filtered
upon admi nistration using an in-|inexXsteLEe, non-pyrogenic, |ow

protein-binding filter with pore size of 1.2 tun. This infusion should
be admi ni ster ego%’v"@r gh?)%?’qab%‘tatf@ ‘Eﬁﬁ?‘éﬂe??ﬁ?‘?l'ﬂ}'%wqﬁ Wtﬂeég?se‘}f\?@’e Nused

|00r2I ion of the ]}h@%%té ﬁlbmabssﬁﬁicwyj @&tﬁ%ﬁlllﬂh%ﬂa&?dyﬁh‘m@@m eﬂrkﬁmﬁﬁ@ulmg, 30100ﬁ241
No data is avail able on e conpatibiljt 1 rug product wt
other intr avencf&%adglff‘d@fhalr&fé@@‘? regﬁy_%ug t%%ﬂé“%oégg@eag%%ﬁdmﬁrg“ﬁéi ni ni st ered
in a separafe iIIAAYLHPUSbb] 18jcvi iR yEsisE033i dikes andhadtourieddddwi t h ot her
medi cations. - 63 - Ass%re ad(qujuate a]?d a ﬁ{fo&;‘\i ate fl#Sh‘{,r}ﬁ bet ween any
other drug substudkEeamen. Bt W Agpq FE AP EE R NNy SFEPPRYELYR T He sanme 1 ne
sequenti al ly. 190226k Diohé Reeqnat dédelbitidnest lrapeuheen adfisanM8chonitth gl ass
bottles or polyvinyl chloride bags and adm nistration se. 5[002261 Care
must he taken to assure sterility of the prepared solution, as the drug
product does NGhud@@apaitdnany antim crobial preservatives or bactetiostatic
agents. [002271 Vials of A4l 9. drug product .for jecti 250 ng/ vi al ,
shoul d be stor e[ao%}g]derAIP@E?E{I&%F@{eFtBF?'%{Cf9r§@f&§EHRO§F é‘?lé%r 815&?6?5%§I ong-term
exposure to |i ghidohileagia Ni atistoaheblsbiadlteathent veth dTEazz Oe2% ear under these
condi ti ons.

cond! L1 ors. A Sl N 018 Al B LR pREINED PRl SEhlAD ot e

reason that subjects were screened but not randomized.
[00236]  All but 1 of the randomized subjects received at least 1 dose of study

20  medication. One subject assigned to the CTLA4Ig group, was withdrawn due to the
presence of erosions detected after randomization but before administration of any
study drug. Thus, a total of 56 subjects, 28 in each treatment group, were randomized
and received at least 1 dose of study drug.
[00237]  Among subjects who were randomly assigned to treatment, 39 (22

25  CTLAA4Ig, 17 placebo) completed the 6-month study drug treatment period and
entered into the 18-month observation period. Of these, 28 withdrew prematurely
before completing the observation period (15 in the CTLA4lIg group, 13 in the
placebo group). Sixteen (16} of these 28 subjects (8 in each treatment group)
discontinued before Month 12. A total of 7 (25.0%) subjects in the CTLA4Ig group

30  and 4 subjects (14.3%) in the placebo group completed the 24-month study.
[00238] Lack of efficacy was the most frequent reasons for premature

discontinuation during the study drug treatment period, with more than twice as many
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[ 00228) Specific stability guidelines for each dilution are as foll ows:
1002291 Reconstituted ClLA4ig drug product for Injection, 25 triginL, my
he stored at tenperatures from 15.-25"C and room light or at refrigeration
(2-8C) for 15t 0o hours lathe original vial. [002301 Di]utjo

reconst i tut"%‘g 28¥1354g drug product for Injection | U I\/;}zchfli;lg o @1‘51277%3 in
point chloride (PVC) or non-PVC TV bags may be stored at tenperatures from
| 525C and room|light or at refrigeration (2-8C) for no nore than 12 hours
fromthe tine of initial reconstitution. 20[002311 Di |l uted sol utions of
CTLA4l g drug; pnlzimtﬁdn the placdbpjgesep (18, 28r580) compratd Hibahs i\ 4e FReAPE: PVC |V

i nf Usi on sets. ;Reg E&ni}rﬁggﬁgmrQis@ﬁ‘@%&df@?f@EdyWa@ﬂ?dMéingst\é‘@fﬁmQPne after all
random zed subj ect elt 75conpl eted th visit or discontinued

prenat urely t o rbasekfonvittiveavst irm&ﬂy obfervrrdyprieth BpdRetis § RS Perisfdropent  of

RA, 51/56 rand f deti€a KB a% ifhed Jeis Mem
duration of sy p%ﬁﬂnggs%bﬁ&;éaté{‘ﬁégﬁ%gé#v_ag%de1 T " Iev:asl 1.1

ngi dL); 80%Shadeasdt ysagaihighar &r tl@wpmc&r@? @sl{ldn@ A /B;Fhaf fgfrthe @Hf‘z‘?g (449
patents treat e%rw gﬂxﬁT Wﬁfpmﬁwﬁawﬁ&bﬁ&s WS wkBiRdnBT M s tdcpat ed patents

(23%differenc 5% confi‘dence interval -45 to +48). The time to
di scont i nuat i orefighaey dugngiey elseryrsAPerET. F%GU STl PIREOR) WHF §1B9ra% oo e usi on
002331 CTLAAI g .etaldsn progression to "efinite RAin patients with CA. The

di sease-nodi fying effects of CILA4lg treatnment were maintained for 6 nonths
after therapy WB&38t o@ﬁé‘dseGE%N\MEWB\P‘WSMCWa@%éF“%E'&ttfeor t he study

described i Exaymlg, dé?&upa&ﬁm HRSER) &de hekam peHhe adat avjea el udescsd f i cacy,

safety, and phar macodynam c (PD) narker activity data for adults with 1.1A
who recei ved uprew derivedit AsersiionsEie- bl i nd treatment with CTLA41lg or

pl acebo. Subj ecy Wﬁzm t h‘h@@TﬁAcﬁE%pl&é‘rﬁ& Abiletve® bﬂl@;&kmmofesﬂaubl e-blind study

treatnent, but the criteria wete nonitored off

study nedi cat | d}?ﬁlﬁ)gﬁp&l%@ﬁ@f}ﬂf&%ﬁ@ﬁge YRk %fﬂ?FéFH“’BF“W&mahp to an

additional | g f0aRsy. 1R Bk LOPUhaid x@ﬁﬂo&rﬂe@%&n@he&sﬂ)j@&t@ha@ﬂ gli@4rssubj ect's
were screened, of whom were enroll ed and randon zed thi o to
é‘wi %% g%hl

doubl e- bl i né t resaeBato Wivens)CYpagtbiectsigre Whi (S 7 7ohng ®Fai | ure

to neet the st ulﬂé’m%l)h@'obéulbje&ty inotH tREdRNMRSIp Eﬂ@reﬁﬁﬁﬂedfaf sguRMurdpeason t hat
subj ects were screened but not random zed. 00236&%pbut | of the

tandoni zed subj€@7% frdciAttar e Te%a for plagrbe gmogp): P R 'cat i on. One

subj ect assi gnes(&dj%as g G Go PPenrIRS atWittd 16 EQWNABlEat 07 9ok es pr esence of
erosions detected after random zation but before adm nisttation of any

study drug. Thusl”&rPEedr egtPls6 subjects, 28 hi each treatnent group, were
random zed and f{efA| Vet arLheRShd Hla&@@@o&}fs w&ie%ﬂerﬂl&@@anck@@ﬂﬁ%}pe&ﬁ@ng

subj ects who mgagel{ng angg; c ar%g‘tgrlls 1<r:]se9kllt b?;t % LuebjeE‘,t dt dusease ugvol%mg at least 2
joints; 2 subjects in each treatment group had disease involving only 1 joint, and one
subject in the CTLA4lg group bad no synovitis at screening or baseline (Day 1). This
latter subject was enrolled because she met 3 diagnostic criteria for RA (ARA 1987

25  criteria), but was excluded from the primary efficacy analysis for this relevant
protocol deviation. The remaining subjects met between 1 and 3 diagnostic criteria for
RA, with the majority of subjects (58.9%) fulfilling 3 criteria. Across all subjects, the
mean duration of inflammatory arthritis (1A) was 7.9 months and was somewhat
Jonger in the CTL.A4Ig group (8.8 months) than in the placebo group (7.1 months).

30  The mean CRP level was similar in the CTLA4Ig and placebo groups (11.2 mg/L and
10.7 rag/L, respectively), as was the percentage of subjects with radiographic evidence

of erosions at baseline (53.5% and 57.1%, respectively).
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25CTLA4f g, 17 pl acebo) conpleted the 6-nonth study drug treatnent period
and entered into the 18-nonth observation period. O these, 28 wthdrew
prematurely before conpleting the observation period (15 in the CTLAG g
group, 13 in the acebo group), Sixteen (16) of these 28 sub (8 in
each treat ﬁﬁﬂ?“"&@%db‘) di scontinued before Month 12. A t'dt4Y>? 8@597(7%‘5. 0%
subjects in the CILMg gaup 30 and 4 subjects (:14.3% Mthe placebo group
conpl eted the 24-nmonth study. [00238; Lack of efficacy was the nost. freq
eat reasons for premature discontinuation during the study drug treatnment
period, with EI[y@dg tﬁawralmcwla§twmwlngs B5e consigitedthaciyg Rfkeupioatebo group
(n=8, 28, 5% c 1AL e QLR (1185 3ijclQ 75 i spont | nued for
this reason. %ggg %{é%ngmsg al sro“3 g%{%o con%mn(reas)on for
wi t hdr awal f r onrettivent@bsies vert reosivipeir @dfhe!mtlicﬁgdl@ﬁiog on B2yrbt B0 iperi od t he
propor ton of SUbi,a6! g BALALIDOWIRRSANMNBNARRERHRM s fkuEhS
di sconti nued for t I8 5 reason was agai n hrgher for the placebo group
(12/17, 70.6™ mddacntmfncusedt he. CI TA4lg group (11/22. 50.0% . Anong the 23
subj ects who wg W&s, LRIRES AQfen&i §inkaa Ad hine
observati on peri oégﬁl lﬁ%gﬁ&#LAﬁj 27 pl age ao gnwere W t hd%gaé\fmmt?ef ore Month
12. [002391 Adwvesiged @\lml@elbmmmwmeﬁw@m Qﬂi]@f HicsebatirHepateioghings 1
subject s the Q4189 e 50Ra 81 HOY TN A bt SR PRMYcRer i od and 1
subject in the gl e%%rgrrs tsgurjl@ga“%g observah%%\r p%?ﬁl od. 3002401 The
ClLAdlg and pl dééBoagendps thmlaeebbatoan@e@oww regreet ot Butlktrsapicc
characterisijcs of HayHrShbRYEMnnand raci al
di stributi ond 'S[lﬁ‘gOmng%ﬁncog&gjogpg%eheﬁ}ggr%yg)'éon”ilrszedae'md t)r eated subj ects was
44.8 yeats 15(range: 23 to 74 years). Mst subjects were |Ailtite (85,79
and female (71. éﬁ‘? de&k)& JLhe mpjority of subjects in Ixith treatnent
groups were enro sites in Europe (60.7% for CT.1"9,41g group, 75.0%
for placebo grd@fd4] aDmg‘h@hehmpmm@ged@fonmmﬁl@d@%ffPIﬁﬂteﬁéld A4l g group
were enrol | ed 5o S0k 1ic% Ve ETiLErk Ra plagebo group) .
20[ 00241) The %%ff’éﬁrlb&aﬁ%ﬁ%%@ﬁ IPOU%S wjere nge‘?lera é bap(pignced W th
respect to basedrpupe (89dPswdIe. O%hrametmm Bpdived 6 myynths Biﬁff’d@%kﬂﬁfi &epigedhad
e Ol e ARk E85heiche kLI SR SR ECH L ReRRERIMGRI TN o oup
had di sease |nv ving onl one subj ect | LM g group had
no synovitis atSUtheteW h@L@%Iglg@se[?a e 8(1®é9ublefts lﬂr'hfela?em Sfé?P @ZIB?"éCt was
enrol | ed becausg, afigs ek, 3 A aA0N0R L il MEsithecl @i Rk AR ¢8R fons

was exc

25criteria), but rom t pri mary ficacy analysis for this
rel evant prot oc@lstudledma@nI@fﬁmofpﬁhaﬂr@mﬂmfﬁ&“mfé@tﬂs met between | and 3

di agnostic E(g' t @Mﬁ F Qfjosk ébllb_]e% flt % Rg T@k&) Qﬂaiy)ﬁs ggpuﬁ&lpfl &858 n{ind: 99

fkilfilling crossa Izﬁ(yecs e nean duration of
i nfl amat ory ar@hﬁtduleii glﬁ(STPA)Of@/EbA’ﬁgQ% dtonBlagghel (W) daieisatedy 8Mger in the

CTL. A41g group &, Liher (RLak AU fdrelha@nt hs) . 30 The
mean CRP | evel t\%\%g%sf%%&]%%\@ﬁ'g tr?rll lA41tg[f:1élaan5*%“%0ebo grrgups (It .2 ing/l,

and 10.7 ragil "schakjséédisiosl y), as was the percentage of subjects with
o 00100 < RRES k7134005 Sl Sl Ao
25  was low and similar for the CTLA4Ig and placebo groups in the ITT analysis

population, both in terms of the percentage of subjects using these drugs (n=5, 17.9%
in each group) and the mean corticosteroid dose at these time points. The same was
true for the observation period, where 5 of the 22 subjects who entered this period in
the CTLA4Ig group, and 7 of the 17 subjects in the placebo group, had treatment with
30  low dose corticosteroids.

[00247] The number of courses of high dose corticosteroid use during the study

drug treatment period for the Intent to Treat (ITT) analysis population was also similar
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[ 002421Ceneral medical history findings were consistent with active
inflammat oi y di sease and were generally simlar for the 2 groups. Mst
subjects (>75% in both treatnment groups were receiving an antirileuinatic
medi cati on _on 1(786% in CTLA4l g, 89,3% placebo), wth e| ng the
nost coi nuth® é‘?‘l’f’/hm@urratl ¢ nedication used. 1002431 Fodr¢"% ooepizy Suhjectt,
including 9 assigned to the ClLA41g group and 5 assigned to the placebo
group, werelying an oral or injectable corticestereicl drug on Day 1. For 4
subjects (14.3% assigned to the GLAttg group and 2 subjects (7,1%

asilo ?ned toI t hdo?habyb@sg}fg;upes lcdné‘d%wggg!&éﬂouvﬁleésﬁh@m@m YSZ %Sltﬁ)m stngl oI
a ow oral caqpti,co ol (F=Teln[BI hEQWH Vigloen en
of Exposure [Od)?ﬁgﬁbfg%r%@[gl t4e b%(ﬁtg)eﬁmhgr Brigé(nsatdre dll?{cégntl nuatl on rate from
tpe sz ugyl/ dr ug tteateantlmmd qgemt@icbflrgc%gh@lﬂpt @\%Ib%g:}gfi@aﬁaf (Hgﬂmli‘ﬁ?f%@t S |ndt ge
efi. g an G &y receive
rnont hs of treaosurﬁc meéég %H §ec thél{ scﬁOrt ut figh 85| E)ngs %fmg udy drug
(73. g% agq TSEL %stﬂ@ﬁp@fﬂbatmgdtp):nodmeg( 1)%0/95ubj ect |a éhe C%r LA4l g nglJP_ (3. 6‘?
an subj ect s e.pl.ac r OLoukenet;dynf usi ons o
study drug. No @%E]&Z D?m“ tgl \?Se Ogrtg;bge I @Flg&?ﬂe\s{ﬁo%s Oo%“stﬁlégr ug or had
more than 6 m)rﬂol@asCoﬂfcossdludywasr%atmﬁiEA4m246¢L6 Tutbiset plaseits) %@IPqurﬁ the All
(3539 T ol BocHbbEes Gy et g ol S e el ohemee ot o
subject in eit hmrmg/da@aﬁmhjectglﬁ athpr tmamsaangrmnaeh’hamomﬂsmﬁedu#eedf highf i | si On.
(00246] The, use, of ow ort e drug tre&nment
period 25wa&’ | oW° %‘i?&'cg? ﬁ%@"”&‘ b Sﬁavﬁ#gﬁ&%& El‘%ﬁ%@%“g%,oups inthe ITT
anal ysi s popul aoixin] botdabjedif intlerGiAdfg grive apémstnﬂ&@@ (@f.4%ubftect s usi ng

these drugs (n 17.9% 1 n. t roi d dose at
t hese tune poi rﬁﬁ%ce Oﬁ%u%?ﬁge‘?aﬁe rlucé)g‘%ommﬁ{eg% {sggr%@é ?lgengt 2%1 d, where 5 of
the 22 suhjeet %b@h@n@mp@fo&cﬁwr&mﬂgepeﬁr h@thmiinppbdnendCTiLiodlay, ‘gﬁrgthp moand 7 of the
o Publ ects i Lol agebo. LA R At LERLIBI, oL boRaLaN foge

corticosteroids, er of "coursesof ose corricosiemti
use during the Gflumlggkbupganﬁﬁem Herubjpas indid plaoebotehap] nt ent to Treat (ITT)
anal ysis population was also simlar for t .e 2 groups: 3 courses in the
CTlI Adlg, group (in 2 subjects) and 4 courses in the placebo group fin
4subj ects). Hi ghffideg@cmbdsti costeroid use during the study drug treatnent

PER) o £ P oost oroel ' HGEMAPRIN Al (e rlfh SATLLEHOAL CTLAdL:

(1A)cmitiooster SUDj ect group recel ved an oral
corticosteroid doss p@&reés’?orrtgﬂd’&lyte darin ﬂ@)@ﬂﬂ@l@ﬂ%d?ymou@ 1Er €axfaent peri od.

ﬁ?gﬁ‘lgg?e” ng ti gée{:!i% 3 d/§ 1th thea(gmL%QEO%QSdpEgvelép@&}gEgngiﬁ%cﬂiutkfl%lotf | SeS of
pl acebo group. Fbsubjzcts(ﬁbﬂéfomhm md@iplch:'@egrwe{ﬁheéﬁ%@ surteipfingbs e
corticosteroids LS Je&ftcd N either
meal ment group %(g%};?rve ennﬁ e’ ?E@en%%%gg o‘éﬂgyor tdél%r@gg’ e?%r %}Jl cesterol ds
during the st udyndgsivigvas(-dat rﬁe&it Th profystém\pé subisars péb Udduho developed RA by

Month 24 was also lower in the CTLA4Ig group (17/23, 73.9%) compared with the

25  placebo group (21/24, 87.5%), although the magnitude of the treatment difference
(-13.6%; 95% CI: -37.6, 10.8) was less than that seen at Month 12.
[00251] The efficacy of CTLA4Ig in retarding progression to definite RA appeared
more pronounced in the subgroup of subjects who had radiographic evidence of
erosions at baseline compared with the subgroup without baseline erosions.

30 [00252] The proportion of subjects with UA who developed RA, according to 1987
ARA criteria, within 1 year of starting study medication, was lower for the CTLA4lg
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[00249] All subjects in the ClLA41lg group and nost subjects (96.4% hi the
pl acebo group received at |east | concom tant nedication during the study
drug observation period. The anal gesics, acetam nophen and dicl ol enac, were
the nost frequently used conconitant nedications, each taken by 7 (25.0%
subj ects i VOHEYIBEH Ad1g group and 9 (32.1% subjects /AR B ebo
group. Efficacy Results 100250] Results of this study show that 6 nonths of
treatment with CTLA4lg, letards progression to definite RAin subjects with

IJA. By Month 12, 124.5f 26 20 subjects (462% with IJA in the Ca LA4lg
group devel oped@ RAIZGRH St cHFpaicd B hghe @%egﬁﬁﬁ"é’m@z‘t@%?@é PW%% LIAin the

pl acebo group, 4iFhen@5%ctrsurs, oundi ng the 20.5% treatment group difference
in favor of ClLA414 for the primacy' effi c,acfy endpoi was (-47.4, 7.8),
The proporti on [WESHubT et spalipiarrngley et idhralimeR B2 RoREN B4 was al so
tower in the ChkAdli@iude! Quofide’d52dhdohBeO%H neabpabeds wtihdedtihge 25pl acebo
group (21124, 87.5%

/ al t hough t he nagni_t ude of t,he,trfﬂbg%n]{n ].'(1:“ fference
(43. 6% 95%C <fficasy IET anplysia poRpp&on erewdqdamlap pratlts fwarined 12 [00251. 1
The efficacy OfeGTikiniviif te@hdbaion of AbRYS RBISUAMNLL dedbidRA &itRA 1appeased
1 3C, FO pronounced in_tﬁe subgr oug of sq‘bjfe%ts ﬁhgl had r@%osaxr).a%gi c
evi dence of er J& Gh¥artis HiK BefIRRIR Shkr Ea Wite i A& e g < Jttiout
basel i ne er osi QRgpard0}iB0332; 46N ubRLOPRF tht PlBced grobihf BOLS trisirhdht Mhuprho
devel oped RA, accordi n%/to 19137 ARA criteria, within 1 year of starting

(o}

study medi cati SHESREES T8WMEr* 40 1Phe CILA4l g, group (12/26, 46,2% conpared
with the placebg2esoupeet Gbdis 68 U w@Oraadondli iksighedits 62ion@506 Cl : - 47, 4,

7.8), 1002531The _prespecified sensitivit al ysi s of rimary efficacy

endpoi nt whi ch W&él“@d@ﬂ‘"@&‘c(ﬁw% 7?‘%’@) %S‘Péﬂmg‘%‘&; Ealsd Eﬁ%&é&;@ﬂ%j ects

i ncl uded in t heySeffivasypddivianabyss ssipeaw gidebrrdamnomi dedssrmd.m re. sul i s

favoring CTLA41lg In the sensitivity analysis,, the oporjtj of .subj ects

with UA who de\?g‘F BPEHeRA R glﬁferﬁ“‘f ‘%M&oﬂgggﬁ?l\/l?ﬁ%%‘fv‘%d;} ‘%g?sc/;?fbn was

42.9% for the GYELAY)OAIGOMBNIY 2ERBes whj £ hé)incorFpate Momtt d) sbReB% ( 16/ 27

subj ects) for the placebo grou 6, 4% t.r eat nent oup, dif ence, 95% CT;

42.3, 1LOP 1d‘egE‘S%ﬂgﬁﬂéwgla%‘g?‘é‘{]:*?ds“’\met‘ﬁg?“iﬁy%ﬁth&ﬂgéy\ﬁé ‘@ePtatﬁagéW°%ssi si ed

to 6 nonths of Ghlnisheddghibligatdmibos thd T¢-238ath 6Be8%ondenel @peth 2RA, def i ned

usi ng 1987 AK& criteri ﬁ b(}’ l;/ebnt h 24 conpared. wig herdSUb;dECt S, as iegned to

pl acebo t reat nil&FSSY 2 hosudvgrovadsss sugliryl PREWERIGH: PaSH T S HE PR 8ASe i n

devel opi ng RA. fad aMIabdy, R4henely 4413696 oRPAUeChith the BlZceby grbGn 8 Monl IZhough

study treat nent %?‘ %gg adﬁi nistered after I\/b({)}sgI 6, Ssynbl{dgﬁgg 5and

i nvestigators riefArHePIBIRHAENE GREera GEIPPYS S0r St Re "stidy™t r eat ment t hat

had been admi nigGt®iheeh-énhiughiRtifegee ofthofriihed hixdrbnt abebsen vatfdcen peri od

(Month 24). indicated minimal evidence for disease progression in the CTLA4Ig group at the end
of the study drug treatment period, while mean changes from baseline at Month 6 in
MRI erosion, edema and synovitis scores in the placebo group were indicative of
disease worsening. The treatment group difference in MRI scores persisted for 6

25  months after study treatment had ended.
[00256] The presence of synovitis was required at the screening or Day 1
timepoints to be enrolled in the study. The proportion of subjects with UA having
persistent symptomatic clinical synovitis at Month 6 was less among subjects treated
with CTLA4Ig (4/5, 80%) compared with placebo (12/12, 100%). The difference in

30  the proportion of subjects having persistent symptomatic clinical synovitis between

the study groups was -20.0% (95% CIL: -71.5, 15.21). At Month 12, the proportion of
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[ 002-551The study shows | ess structural progression, based on radi ographs
of the feet and gi'S, in the CTE. Adfg group conpared with the placebo group
at Month 32, as reflected by smaller mpan changes in erosion and fShi
scores. To addition, 20gadolinium enhanced MR i mages of the wists and

hands in a “%0BY&S78H 21 subjects indicated mninmal evi d&ACEXR B0 fsease
progression in the CTLA41g group at the end of the study chug treatnent

period, while nean changes from baseline at Mnth 6 in NIRlL erosion, edena
and synOV|I|s scores in the placebo group were indicathte of dlsease
wor se: M 1m Theultjectsatitheatsisgniolipicdisfriogitie wee! (i af 1 NeuRjetts & dedsl Lgdissi st ed for 6

25nmont hs after &&ﬁ%%%ﬁg&tfop@!ggﬁ&gg%ﬂ p1_00256) The presence of synovitis
e

was required at e screen-‘tepoln enrolled in the study. The
proportion of s[QﬂijS'é]ctsttvmltdﬂUmb}ratsmigeﬁ@kﬁlsgr@mm@yﬁmfbwﬁqebo ghimkal

sypovitis at Moy ga&lmehsﬁ%@qgi%gp (B6le e B3Pt b kot 410 (475,

80% conpared w acebo ifferende in 30the
proportion of skbjedRds wavpryppersidsioebicdsmptloneitiivesteriaplecdts Byt i oviti s

bet ween t he st gr]\q R%ha Zﬁvage%é ﬁ%q;lone ergs}on%nd g}ﬁo@@ SCOI% fMQnt h 12

the proportion ersistent clinical ‘synovitis was 10 oft!
subj ects for tH’endSIamMJllﬁs ajm@wpdafﬂ S"Fl@lﬂmgéreﬁplefémglqdé?dotﬁhé) phisgebo group.

[002571 A total gf.ldse ng@g?égaomtﬁJ@rLﬂkg%@ (&5&%@&%@%%&6# pl acebo

group had gadol 1 nium en assessment s of hands and wists; by
protocol |desi gwpem1§ Wblieehmlﬁ%/w%@lﬁfg@r%ﬁé@df%frweﬁBF@&‘I‘EOIW%M &Y at

investigatigpal, a%kgoeg?oug@mgﬁrcg& es VB3R af3dg e aﬁﬁ)e&q\@[sy? mggﬂangesmmm 1 bone

erosion and sy dovi tis scores of the han s at end of the
study drug tredesrng inpEklicdenq bt # Mppth hadiedded M ATeREnt "d?hs@é{s“é gr ogr essi on

in the CTLAMT gz Gf Q4B 6B bENRHEEH ]g%thgla&%o@ﬂ&ngh%ge ofl1€@pectively), while

changes were |l arger and indi'cative of di sease worsening in the 10pl acebo
group (mean chdf@&sl ot siper aprmofenuliyvedyeet (Y sconp e siBAAGEYH r om

basel i ne in MRAedenpy éﬁ%ﬁ%e@gmm@ﬂﬁg aaalbﬁ@eto@gma@ ;esﬂe&%@%ata Wi th

Cl TActi g (mean change but worsenin | acebo érrean change ci f

1.40). [00258j MR%nen’@mrwﬂ bpiatal ‘@ﬁﬂ‘%fmdra@éfdl Year W*&eﬁwﬂwﬁé@rﬂhﬂ N9 | scores

were seen at N%ﬂ&@a%&%ﬂ%éﬁo&o@@@a& zﬁid@h%@ftf§sdofk55v@n% sehlséMilvie @ and pl acebo
groups, respectively, had a | SVRI performed both at baseli ne and after 1

year in the st lj@yslm;qfa]q%mthe GPLA4lg gtpmé(mean changes of 0.0, 0.22, and 0.2
respectively), while continued disease progression was apparent in the placebo group

(mean changes of 5.00, 6.67, and 2.33, respectively).

20 [00259] Only 7 subjects (5 CTLA4Ig, 2 placebo) had MRI assessments at baseline
and Month 24. In this small subsct of European subjects who had not progressed to
RA and thus remained in this study, mean baseline MRI scores were small (typically
<1.0), and showed little change at Month 24
[00260] At the end of the study drug treatment period (Month 6), subjects with UA

25  inthe CTLA4Ig group had reductions in disease activity (DAS 28 [CRP] scores) and
improvements in physical function (HAQ-DI scores) and health-related quality of life
(PCS and MCS scores of SF-36) relative to baseline, while mean scores on these
efficacy variables were unchanged in the placebo group. Treatment group differences
were smaller at Months 12 and 24 of the untreated observation period.

30  [002611 Atthe end of the study drug treatment period, disease activity, as assessed
using the DAS 28 (CRP) score, was reduced relative to baseline in the CTLA4Ig

group (mean change, -1.13) but was unchanged in the placebo group (mean change,
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change in MRl bone erosion, edema, and synovitis scores were seen relative
to baseline values in the CITLA41g group (nean changes of 0.0, 0.22, and
0,22, respectively), while continued di sease progression was apparent in

t he pl acebgy{?r OUP nmean changes. of 5.00,6,57, and 233" resgect/i vely).

20[ 00259i PY1Ej ects (5 CTLA4Lg, 2 placebo) had . MEJG&¥¥eY Nt s at
baseline and Month 24. In this small subset of European subjects who had
not progressed to HA and thus remained.1 in this study, nmean baseline M
ScOCIS were small (typically <1.0), and showed little change at Month 24
[ 002601 At t he 0&mdAoMotthe, stindyllcharficert énapraesmenifesdicsd ai B v8lye osubj ect s
with 1,1 A 25in ' ' ' d,vity OAS 28
[ CRP] scores) étr%gﬁn%r%@égegﬁetﬁe{]g}a?% %ﬁrﬂﬁ%g%gé{%géﬁ%ﬁﬁg(%)?s%%\%(t}ﬂ%@”s/cores) and
heal t h-r el at ed with&hdetine apd Monthtt' scqrppos tha S0 LR cswio cerspaptd valA3g he28| ati ve to
basel i ne, while .ne : fdd 2 j.abl changed in
t he pl acebo gr g‘lﬂ%@@%@@% ﬁg‘ﬁ%a&g?%%giﬁﬁ"?’figf gﬁ%%é%%drcggsg?n@ﬁ%ﬁg?ﬁ%m hs 12
and 24 of the withriest Gdlinghdeheatteor lqedirost. acB0fy(R63 18 merethel)end of t he
study drug treatnent peri i ) 1V i t he
1-..1AS 28 (CR.%fffaS% feppision fas A 35020 GEhubI YRS AR RILAME LG, | 1 CArfig
group (nmean chasiges andl7] 43), rdpctiwds cam@hid g dhel mecthvarpip dtelioangr oup (nean
change, - 70 - %‘,/Orle% cot e E/bnt h 6, a clinically signiiicant inprovenent
(reduced at Ieggt by pa va}y ie of .2 frombase/ine in the DAS 23 score) was
observed in 8 ¢6026tie BOalstibjsedDaS2400KP vwietaht Haxshd i2red ahebnNkt I? 6 scores in

the CILA41, g grpup, conmpar it . i 0 | basel i ne
and Mont h GR)Sc5?%"21%@3%%&%?%%&8688é%a(r3%)%°%g®(%ﬂ]§?g?jé%?é g%ﬁ%ﬁ)@[pﬁ?gﬂégvﬂ?I ndi ngs,
hi gher rates ofthd haveldi seaser detrieatinty g(OBASBBrese vpte sBAlegd@ede di sease

rem ssion (DAS 2 e < j 4l g group
(81. 0% and 71, 4% a%é%%%&‘?ﬁ@e‘i‘“‘%”‘%gﬁhgémﬂbﬁﬁét%ﬁge %?Ié’%g %‘Qg‘%ﬁ’up 05, 0% and
35.0% respect iweliy)and MOBE2 1D ered, Srsncorf chBAS sage (eP&0 dddondl Ibnt hs 12
and 24 conti nuea%a&uagﬁgm%'(@;lg%fm}%@xmtdgeasp?cqt»ﬁﬁmnmwl ty for the

C t Adfg group conpare i acebo group, bu e treatnent group

di f f er encesi\erstbjesnialHeetacehoreiang With @ A8 rdeta reptiobseroit: h6if V#éri od. Anong
the 18 subjects,.i e AM Ld and,Nont .l DAS 23
scores, the ITIVCEEP{&&%ﬁ%%%%%%%mgg‘gwﬂgg%ﬁtg I\l}{t}ﬁ?h 12 alndanabout t wo-t hirds
(68.4% of subjdbatzs, -HAY. 03 dVedadecchded Witdscaspapivgy R éeld sasstiibect s in

the placebo of Guprytl DS 2B.ARLR AkidRkThloh 1 DAL Asyrolchere sopo virtual |y

no change in disease act Vi Month 12 conpared to baseline (nean
change, -0.05),subjpds 88 20%hof! pEadeedtestshad | ow di sease activity. OF the 11

of the 7 CTEaTov A S B o B e 5651 bur ng
the study drug actieat sreefteciodby lotter mgan ghaseesifioprhovdineit Percentage segsiects
with improvement, were apparent for the CTLAA4Ig group compared with the placebo
group as ecarly as Day 29.
[00264] The proportion of subjects with a clinically meaningful improvement in
25  physical function (defined as 2 0.3 reduction from baseline in HAQ-DI score) was
larger for the CTLAA4Ig group than for the placebo group at Months 6, 12, and 24. At
the end of the study drug treatment period, 61.5% of randomized and treated subjects
in the CTLA4Ig group compared with 24.0% of those in the placebo group had a
clinically meaningful improvement in HAQ-DI (treatment group difference of 37.5%
30 [95% CI: 9.9, 61.4]). The proportion of subjects in the CTLA4Ig group who had at a

clinically meaningful improvement following 6 and 12 months of untreated follow-up
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activity, as reflected by |arger nean changes from basel i ne and percent age,
of subjects with inprovenent, were apparent for the CTLA4l g group conpared
with the placebo group as early as Day 29. 1002641 The proportion of
subjects with a clinically neaning inprovenent in 25phy n

(defi ned as'@20%1¥&ducti on from baseline in HAQ Di scor’ T%\%é%mfl& %é)‘er for
the CTLA4l g group than for the placebo group at Months 6, 12, and 24. At
the end of the study drug treatnent period, 61.5% of random zed and treated
subjects in the CTLA41g group conpared wlth 24. 0% of those in the placebo
group had a cl i(hi.@akiNoritle vind df &1 o Mortbverraitess arHhAGDRITOMeRiiveht group
difference of 1y Hhhicall ?eemm%s BFor@dns StRhects in the
CTI Adl g group eatﬁ‘éﬂt’g&kg&é%e e?g\?as Sfﬂl v m‘%}% b i npr ot)/efr;%antmf ol l owi ng 6 and
12 nont hs of urv;ilmeailtve@alfmﬁﬂllommwen(13@13%@%?@ ewn@wqrzhsdﬁdndl% @39%t Month
24) was less than, J(‘nalre 880 fttler 6 nonths of treatnment, but neverthel ess
was stilt numerlca d)%eat & than the proportions with clinically

meani ngf ul |5errWi2é5|]enLarg¢r niche ingirareebos Geo biseldle iMbapsicaland B¢t 24(120% and
4. 290 1 eSpect | Yelfden AR InckBIHBF nIBRARS L HRLAYREERE fio LTOMYRARAL WCPYS! cal
and nent al corrpon nt sunmary neasures of F- wer e observed for the
CTLA4i a group ationtsrit Hs a8l 24kpmpaeidivittythe piagshe gl bhmeRenpPYEsEd gt oup. The
mean i npr Ovem%seilﬁgm}g%ﬁ@“t&esnﬂk dh @rcﬁﬂgnt(ﬁgriédhﬁloﬁﬁgg\\&asw()@g fdrf@at ment

period (Month score and 2.54 for the MCS score in
the CTLAAl g gauif:S shsammdihdrigehe MR Stsprae m@he&ﬁls%éﬂasmlﬁ)o%wﬁt@%la%ry ( PCS)

and ment al gpﬁgjg%&ic%%m{ éﬁrrﬁ‘rM:ﬁi’C§%Ei%§nt§1tco Beht BmMat,RICRY @6RHO St 00p

were snal | and respectively L 2661 Am)ng subjects in the
CTLA41g group \MMon@rﬁailWealanbomepyﬁrad*yal Gr%ﬁ@diof% HRETEEY)ed observati on

period, the maa[ﬂ(l!ﬂﬁtaﬁr QVRIE RlofecRln &(DO*IDM& %ro@ﬂ@h@f&m\ﬂﬁ&?’ nde8Riaanding. 46,

respectlvely e PCS score and 2. , res ectlvely for the

MCS score. In tth‘eur}ﬁkﬁ@ﬂefﬁ’éefwlémpemﬁ@@@??ﬂ“m@%ﬁséw MBS 4TS ng t he 18-

month. ti ntruntﬁfk a9@§aa\@srpéceoelpefsrlteobc@s%o&eﬁd a1 8d3by, BBV aegatiieve mean
change from baseline values at" Months 12 and 24 for these endpoi nt s.

[002671 Bas#i i ri\étbawegrthbmcebwetwegwmlﬁéﬁﬁ garesvarsHsEr 88 etosi on or

joint space nary o e AEPHEe ARH A EH [ SeBEESBoan 6ERAGTSh@MEhakd fbont he st udy
eligibility criteria 20that subjects not have a diagnosis of RA at study

entry. During thseslige vabies pt NMentlehy 2apdigst for Bt AP IBeri od, there was little

change in radi ogjgphi CBaEeﬁxﬁéfa@lagmph?ékloremhdxlﬁé&hmﬁﬁ?a@ﬁ&é efoﬁbﬁ&ﬂjéﬁﬁ‘t dpacbasel i ne,
as reflected by nean change scores at Month for all rﬁ? ndpoints of s'0.13

in the CTLA41g re@rrawwgw?mwa!mmﬂe@ ﬁ@Jeﬁ‘Pd@%%eﬂg‘éﬁlbthe TS %‘tya"”é%’@gestu on of

| ess struetggt %&t@ﬁlﬁ%&%@l‘lz@@a HngJOEl@omM&ﬂy HLQUIPu&Q MR- Bhinettdy t he
25pl acebo group at wher e the nmean change in the Total score was

0.02 in tha CTLwg fgeagm?@hvﬂa%dhqe W 1 chitge B radiemephig kR Ho Y6t Resul t's of

i nput ed radi ogr aphi 18108 bRRIRNG réfﬁMe&EjPﬂh&ﬁ cBdh@h ¥sies atNI@iedifos il | er nean
changes, indicative of |esser structur aI ogression, after 6 and 12 nonths
1

after the end ofndphies eft<idy e gt ﬁ@étah%?ft rIp B PR SFONBIOAE WE93 and 24) i n

the suggestion of less structural progression in the CTLA4Ig group compared with the

25  placebo group at Month 12, where the mean change in the Total score was 0.02 in the
CTLAA4Ig group and 1.11 in the placebo group.
[00268] Results of imputed radiographic erosion and JSN scores analysis showed
smaller mean changes, indicative of lesser structural progression, after 6 and 12
months after the end of the study drug treatment period (i.e., Months 12 and 24) in the

30 CTLA4Ig group (mean change in Total scores of 0.29 and 0.02) compared with the
placebo group (1.21 and 2.13).
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30CTI - Ad1g gnu!) (mean change in Total scores of 0.29 and 0.02) conpared
with the placebo group (1,21 and 2.13). 190269] Subjects in the CTLMg
group showed nean percent inprovenents in the individual ACR conponents
during the studg drug treatnent period. At Month 6, the nean Qercent

i mpr ovenent™0 pRYa¥4dssment s of tender joints, swollen jESTAES0V4Hd0!
subject-rated pain were 64.91% 57.34% and 70.03% respectively. By
conpari son, 5subjects in the placebo group showed a worsening in ACR

i ndi vidual core conponents during the study drug treatnment period, with
mean percent ch@nggs Bubjects in the GTLAGRAeLD Flowad BicansyskiténpPGiImepis in thhd
subject-rated paj.n. of:63.3% -103% an 9 ectiyel 4002201 The
nmean percent irﬁ’%*"ii%[“(éﬁ}[%\gi‘)'?%on?r%se&ﬂ(&%gg‘?‘g’g@({%%ﬁ%ﬂt[gelsee_rt] ‘or fhe 10
CFLA41g group Gkeah pgechhiepsivatyntdn ugessmesd afttler pants, odolpsi@nthend mai nt ai ned
once study treatnent S. sto o8 . JEphs el 'g@ﬂ)}-g& t he study.
[002711 The priSH‘H?@'T%%’”%’T&Q{)@?é’é%%%dr%ﬂb*ef Te5e .Qtéﬁgpofl nts, as well as
denogr aphi ¢ sanduljassh ireladits gase siohad agbeeriingtin AER ingyiduabsaati ned separatel y
for subgroups define ased o - Qr. . -Qf cighRsions at study
entry (te., 15r°3'ﬂ8%‘r‘?’i%§ lfringghesfﬁlf%?l%Bga‘%gg‘%%lfgﬁvel%g}&g hi ¢ ((::haér%aélt eristics
were sirnflar wabpgoftheesvibsetvotén jBibtssanh pavtcsraigd phin paeh Yoriphir@évi dence of
erosi on at basc—g i4%ereaneg i"/tcpe subset off 25 subjects w thout radiographic

evi dence of erosi'éh™At“B5Sel i ne. Baseline disease characteristics were al so
simlar |br these78 sdhgmeupsiceexueptenthiain thhaCRean campneridicahior @eli ogr aphi ¢
20er osi on score.was,. hi gher .fo ﬁﬁh L hwbasgllangifaesdons than in
t he subgr ougé)w(t-wg\lft[g%gueuf’%t%ee%tg i0 sgra%légid%“?lsl Anong at hé subgr oup of

subj ects with radiyoguphives evipdbmeme oibjetsodiosimagted elsestidye, the proportion
of subjects wt HA! devel .64 L&holnB34 vARAsCcriteri a,
within 1 year o&ost1 mﬁaﬁ‘&%‘?ﬁ%&e‘?r%éﬁéeé?’ﬁq ze v?/a eI %v?élr’for the CTI-A41g
group (4/13, 30ie8%raphamdberlitdrisept abratstsrigficosre Ganipad segyatdyfor Anpng t he
subgroup of subjects with | L 3V H6NE&iRAE 28RASLANSLAL baseline,
61, 5% of subj ec%“ggrlou S?ﬁ@e%ﬁ‘a@h‘g‘?’%ﬁg (og? 13C and l70. ?)% gf rfsﬁggj ects in the
pl acebo group (rAhdb@)zadevekepi ng RA by Month 12. [002741 The proportion of
subjects with V vel Mont b 24 QL awes of Birsubibgs CTI Adi g
group than for @R%%BI ?@e%égg‘ﬁgﬂhp%S’%{%}&%néné‘ é?jrbj eggs who ﬁad S;lajdi ogr aphi c
evi dence of er ositongiogtphiaselinef (5O0%! P62 asdibp absd pf Fokbiess t Adt g; 8S, 7%
[ 12/14 subj ects} {br ATPAG. 4N 3UBGANONRiL bisSuDiraGksiwho - 73"

had no radi or apﬁ%t}éougﬂ\;}?lgéﬁ%gpﬁde%reos%}gsrlls at baseli nlen, lfOO% of subj ects in the
Cl LA4A1lg group (¥dk dlsd Jimamdordinss dfubguebpseateert that thpeeds g BBYayrdaPaRte110) had

devel oped Rﬁ) byer'c\>/st?§nt s@org&/as higher for the subgroup with baseline erosions than in the subgroup
without baseline erosions.
[00273] Among the subgroup of subjects with radiographic evidence of erosion at
baseline, the proportion of subjects with UA who developed RA, according to 1987
ARA criteria, within 1 year of starting study medication, was lower for the CTLA4Ig
25 group (4/13, 30.8%) than for the placebo group (9/14, 64.3%). Among the subgroup
of subjects without radiographic evidence of erosions at baseline, 61.5% of subjects in
the CTLAA4Ig group (8/13) and 70.0% of subjects in the placebo group (710)
developing RA by Month 12.
[00274]  The proportion of subjects with UA who developed RA by Month 24 was
30 lower for the CTLA4Ig group than for the placebo group only among subjects who
had radiographic evidence of erosions at baseline (50.0% [6/12 subjects] for

CTLA4lg; 85.7% [ 12/14 subjects] for placebo). Among the subgroup of subjects who
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5Safety [002711 CTLA4]g, adm nistered IV nonthly at a weight-tiered dose of
10 ng/ kg for up to 6 nonths, was generally well tolerated in the treatinent
of adults with IdA, No deaths were reported during the study. During the
study drug treatnent period; SAEs were reported for 1 j i he
CTLA4i g gr SUP2PHEEA? cel | carcinoma) and t 10subject i Lz%qlh@(%@f’}g@é{}o gr oup
(sciatica). Both SAEs were assessed by the investigator as unrelated to
study treatnment. One (1) subject each in the CTI.A4l g and pl acebo groups
Was di scontinued fromtreatnent during the study drug treatment period due
to an Al. Acut éad mfidiegramilevidgnes of wespop tldaselips h °°‘1f319HBEF|tS iBthet he start of
study drug i nfuysi o BQLbikctSH B cHor@a e ) heat ment  group;
the acute inf u@%ﬁ‘g?g %é;pi(élf/ﬁﬁgh&ewé%%?%déﬁg{fg&%dys%pngg? dgccur red during
the first infuskeivpahisbediehthéd. i n treat ment di scontinuation. Infections or
infestations were reported during the study drug treatnent period in a
simlar percentage of subjects in the CILA4.1g (35.7% and placebo (393%
groups. Noné ofSafetye reported infections in the CFLA4l g group were. severe
inintensity. LAg , : r - 1@6kd dESWekR/Kbeported for
a 20 simlar p%Zﬂt agge‘gﬁ’%ﬂﬁfﬂﬁ#g Wn@%ﬂy%%lﬁ lg (64.3% an %I acebo
(71. 4% gr oups,forAplto anthnv@h@n@wymﬂltgle@%uﬁhwgﬂw Padyy Wgderat e in
intensity. No f i d ! 26 RV Al AticRaeEntpalar at ory or
vital sign. datsl\go.a%%%)‘g%%%‘ﬁ%egggﬁﬁﬁ%%ﬁsﬁmng%@r epordtyed f or I_Sp 64%% subj ect s
treated with CHAEAery renageldr | Fubiopin SalbTeArk srque oedd ool PRMBMAEBS duri ng
the study dyug stxl;j&?rhﬂﬁﬁla&% 06 (250%a)\VBSRERESSerdlayssafvy tRendeastioi nf usi on of
e fre

study nedi cati on. uenci es of ‘adverse events_were erally si.mlar
for the Cl LA4I gsarrdaipll ticst btf%‘@ﬂﬁs@“%)&s“%@t‘fa"fhr"é&ﬁgﬁPﬁf’/Igtag‘gg?chcﬂ AEs by
system organ C'g?a@s (SAkoMBL Sl AN Gl QNS AR he LSt BldaORS: (30d TE LA41Q;
39. 3% pl acebo) ,” gastrointestinal (21.4% CT A41.(gt; 25, 0% %a ebo), and
respiratory, thordeifcumiduswdl AES Greared vdihaol par & theptrigyst g: 21.4% 30
pl acebo) . Adver;se euentc. PPt e divh¥t ifbadh@@ierk QlhupSthesdibi adiissonkim el t her

treatment group during the study treatnment period, vwere dﬁllarrhga (14, 3%
CTLA41g; 10157%fpr1a€é$3)4!g o dEPE)CLemys eyring M Tyt inpusiand EEdEGIR

3( '7ai :)/ puhﬁxgg i tth%tn%é&i%%ﬁng&i)ﬁm. Qﬁéeﬁ‘&fs% ilnf’estw(onpbvla.@e@_ex)ted dufih%}ﬂaé ycnd/_}\é Inf ect |1 o
1% ; . 7% pl acebo) , pharyngol aryngeal pai : elig; , 3%
pl acebo), and ghsd res@irnireriod & ASPUdIHYRAGE® 91 .J%%lgﬁ’ﬁggggfg (%?ogg/g)ﬁfliisi mrune

di sorders were nepQy (B@.@l%sig%@lﬁam&x@%m& MriddhEFadiioRh the €T adigighougivicher

treat ment group. o _ he ['M N:J(100 of subjects in the PI acebo group
with Abs of. severenipesisyf S48y 08 AR B Qv Hra R RIS 48 at i ca,
virai infecb ony,phatynegabt QeeeiRlhe ANO SN 6%) dnd plddeboCTLAGI gougs.oup had an
AE during the stugé drug treatnent peri Ed t hat was consl{\fje%fgd.of severe or
very severe in AhAERiiths/CHAE PRy MR POTRLT JATIF: Nod57 1 The

freqtignc%/ of L%n@e}rﬁcﬁﬁ%ﬁﬁb hé’\@§lu§tg>9(00_fI&b&é’tbryfo@ﬁtaléhga&éﬁ. Mg group and 33. 7?I@b
tr- or the placebo group during the st rug. treatmen i od. The
ﬁmst CZ)m’TDn i ndi® ?7(§halo‘feg*lllet?* 3 %Ereﬁg?d E@égéél'?)é/‘,’) S}ﬂ@% rtfeéta‘s g'gt? Egﬁg{]%j ects
(10. 79 in the LRbA4%)QLGMR RREd 2t Plajess tiging thelbdly Bag trédagerppaneébo group.
Eczema was the only other related AE rtg%)rteg, by >ﬁF§TLA4I.%_PEtJv_ee% ed
subj ect, and’ wa® %i day o G 3t REISIGh Py e ‘.C”_Ltéé’: TLS7ITHEETT ni cal
| aborat ory dat a. gk Ge@eaREAl kdhiNbeMRCKkBRAIE anditeozragt.ahy mogsues wer e

at nent

identified in this populatjion with EA D.[ur i @g)gshe sttuq% Sdr ggl treat
period, the frefemaEly rorebive B8y O aHd b SREMIEPPY BAPIFBIEEs t hat
met the sponsorxgebi mathamnked alamy, EadtiotnesivN2 | 676 AT ri4E; 25.0%
placebo), and respiratory, thoracic and mediastinal disorders (17.9% CTLA4lg; 21.4%
30  placebo). Adverse events reported by at least 10% of subjects in either treatment
group during the study treatment period were diarthea (14.3% CTLAAIg; 10.7%
placebo), headache (10.7% CTLA4Ig; 7.1% placebo), nasopharyngitis (10.7%
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20was small and simlar in the CTLA 4ig and pl acebo groups. For each

hemat ol ogy and bl ood chem stry paraneter, NIAs were identified for 2 or
fewer subjects in either treatnent group. 100280] Small changes from
baseline (Da, 0 in hematol ogi e and bl ood chem stry paraneters were noted
during the V¥ &Y 1ty treatnent and observation periods CTARG"28tHese
changes showed consi derable variation and no consistent pattern across 2
groups. [002811Additionally, blood nentrciphils. ALT, and AST | evels

remai ned stable following treatnent. with CTl.,Alig daring the entire study
period. No subjaatm4ign?.ftphedbo), urinary taceiafeent(7.gredUp AR e pleEboy  AST val ue

that was > 3x 1 1LN (upper | it n al ASMESREL time point,
O a neutrophi IphWﬁMgﬁa(Pé"“t(E]g{ %gﬁ%gﬁgﬁlﬂ@éﬁggﬁc’%ﬁgﬁ?%ﬁ 15 N 109
ecl1s./7,. 16@28241TW07% phbjebclt So madmabodistrérsyvabrorried dbtrigdke studor t ed as
an AS during the study.drug.trea eriod. Increased hepatic enzynes
were reported gr§ar5‘ﬁ}d,&ém%ﬁng’thgﬁ%ejaé%ngﬁp#r%@f he CTLA41g woun on Day 141, and
persi sted faor 1@27dayShdebpr@nnésbjevi ighe Nochepatd witteWsyareevosl ues in this
Subj ect it ho HPRICES SratraRe Paate PR AT Suay
treatment. Pl atoedeata).Countjeoy al threGT T Akg grhirshad abpE dtringshestpiggdrg. 10-9 ci f at
oy 169 and 22 501§ i vy LML T U SOF SR B2501S °  o2e3)
Mean val ues f orthaihVestgatoal sign paraneters remained stilt throughout the
study drug fre t riod An [ = ehe-181ne [.Q9284] Most
subj ects i nf%oﬁh@g‘ea? ﬁeefﬁ?qua}%ﬁ%;)%ﬁﬁ%%g&h%r%@ g&%& at Qi)aseli%kz%upand agai n at
the end of the Shady=1n ty therbathvertup denrigdtk s drop tiopopit Peipdofhediflsy ect s
whose ECG was normnal . at . ' L0205t 8916 9%, &tmd 1| me of
early term nat i Of Oﬁlglgwéﬁﬁlﬁﬁﬁgﬂﬁ?ﬁ% ﬁé}%z%i%%&n&(fﬁl 2%,J 4. (é‘%aﬁ%r)]d 1pI acebo

2/ 23, 8.79 r@lpste dvbuprmind @ eyasan’. £ Res Bk pigcep0 0P85 EOzpfd AP t h
EJtI""A4Te \A%sgas L at | dyetd o Paseld a2 Month 6 in
11,-6 (449 pg(iozl?_eg%lla?ﬁf&%a%%%g}% %g(/:frr%) oy 3&%&?&0 D3 (- 229

ti ig/ m). Byl.‘corqu@jpéts(drl%)snnll mean i ncr ea:ses or no ,20change relative to
basel i ne was s ' I 10 u8eh Qkablel and-@ sl 08 pea:),
Ten ot (0. 07 paltay] P@%"I&I‘&f’-ﬁ%’%@?%{?m?%,ggﬂaé%dpﬁl VP-3 (14,34 1 %téi ) .
[00286) M er 6 imoertrse pittiicho tst pabylatiorewitiigft | the Cl LA4fg group still had
| arger nean decreases for nost of these cynkines conpared to the placebo
group. At Mont uhasglduagy bolerbRegEihida and pl acebo
groups were - gl%&ﬁiﬂﬂggﬁl Yg‘mgi&g‘g?“fﬁ r’es%gi%l hv}ég%de;qggn;ébgﬁfM@q?tpgg and

-0. 10 perni" redpootry wednysiers bpt Rk hysgnsor ed ma : : _

he moan chihge e BT e o Tl T A1 () bo hey oD |
pgi ) ; homevgrploqdrvéaemiamwan@fené\@m were slowiifieh (539 P HSUNRE R 12 data was
smal | (ri-7 hi @%ﬁ:{eﬁpé}og{oup and ru--13 in CTLA41lg group). 30[002871 Only 5
subjects in the ttg group and 3 in the E! acebo g_r%klg{) had basel i ne and
Mont h 24 eyl oki #6280kt Small chasaes fhachedise (Ray 111 hemalplgety e RpodfBEnighy | |

parameters were noted during the study drug treatment and observation periods, and

25  these changes showed considerable variation and no consistent pattern across 2
groups.
[00281] Additionally, blood neutrophils, ALT, and AST levels remained stable
following treatment with CTLA4lg during the entire study period, No subject in either
treatment group had an ALT or AST value that was > 3x ULN (upper limit of

30  pormal)at any measurement time point, or a neutrophil count value that was < 0.5x

109 cells/L or > 15 x 109 cells/L.
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apparent in this small subset of CTLA4Ini -treated, subjects who had not
develop RA (-3.44 pglinL and -0.82 pglnd.., respectively). (002881 All

subj ects were positive for anti-CM anti bodies on Day 1, consistent with
study el i gi bi Iilé)/ criteria_in the placebo group, all suctij ects with

eval uabl e~ d%? 3%8/1¥74%4ai ned positive at Mnths 6, 12, and ZAS?EY ¢ Mpari son,
t he percentage of subjects with MA who were positive for ariti-CCP2

anti bodi es declined in the Cl TA41lg group to 90.9% (20/22 subjects) at Mnth
6, 86.7% (13/15 subjects) at Month 12, and 83.3% (5/6 subjects) at Mnth
24. [002891 Thesrsiat awasejconsd Bbeaitrywbtohmaligsurkepasted avangdr diing &vel s of
anti-CCP2 10antj hodies. In.the | A s ] Gl i.008;,f,r om

basel i ne were S& ?ﬁgﬁuﬁa?ﬁ'ﬁn-tpe@&?’ Cé%ats{hé%%ﬁqlgg g? cﬁﬁ?ﬁbﬁg’%94 5 W) and Month
12 (-6.46 US). shijecd hahptBcetipzgurmomd)ayllélehdspedistalfei 2CNyantioisodi es wer e
increased relative.to baseline val ues at .change, 16.32 ILI)
and Month 12 (fﬁ*@ﬁ’glg&]‘f%i’ t.lcewvéﬁgsdg?’ésc%gt}tn%e?wé %Iﬁmg group and 3 in
t he pl acebo yr otporitadtdesie kanepatdadvpntthin 24 ahicit-iOOPRla¢eBe atoap ardried (1) of

t hese Cl LA4ATg: sybj.ect S ive for L atdhodies, [00290/
At baseline (D&?/H’f)dfscoé‘él}u\%gﬁnocgesgﬁiemeag eggipkﬁﬁgoﬁﬁgér%rl ou and 71, 4% of
subj ects in thespkacedbagretlipe aerlecliRE wodilt duvieg the pudshendCrradhizgidgr oup, this
percent age decl | t 9.1% ats t SLULAY.di4g treat ment period
Month 6) . Afterc”ga%}ﬁﬁ?q.%“f}rézr{f‘ﬁé %?ﬁt}ﬁét]rg%g{c%‘g%gﬁ ow 3% the proportion of
subj ects renai rideRg3j nMaGn vdiees St allyitalbign wesrectRErcpointd siaple thiasehed! tet 15

(73 3% . at ntsh d.lar a?rgatr%e (%f er160d(i1§916 E%Agi% a%%é@b@g‘l‘oup@y COTTp.aI'! Son_’ the
proportion Sy ECESHNTRE pl'acebo grcoup who were RE positive increased
over the 24- nonpéesst udgosOskbiofts ROofh IR0t eatupudtainosnal BCG abffasgding 39094 at
Month 24). [00291 subj ' i LR, Bad & sRgRtstinig RE
strorionversi onagg‘%’aggeﬁérﬁﬁ%ét?hﬁ%&g?%éﬂ%ﬁhg gﬁeﬁgfacebos rod;p, 2 of the 7
eval uat ed subj e6iG waherwe rebaREinn g abrioveal at Ddyd @ [dr ﬂfélwféarg’dglwqav@)at Mont h
6, and! of the 2 eval uab ' eS8, BE negat e basel i ne was
positive at Mvout H Sﬂ!ar %6%?%%%33%’%%9(5@&1) ,Oghe’ pe)f'y)ggg?n%{p;ge of subjects
for whom t hés shared epitope allele H A-DRE110401, RI A-DRI 110404, and
M_A4) R/ 310 [ 01 s _de . s simlar for the ClLA41lg, (46.4% 113128])
and pl acebo (3%&?&%%%3%3%ps. ftnrnunogen 1002931 hrtnunogenicity
data weft avai | [@b1ss] f riventaent ottal ToAPS wot dbesiad withnwenicdedos ™ r eat ed
subjects in the CITLA4 roun, N\ | 8GLMAS $hti yYe.hes anti-

CTLA4. 1g anti bolbafse °'(‘é‘g%‘%% ﬁncr:]Lf%‘(raégt%E’gjn%’Bﬁg&g?t(?ggg%@ ?'_he ﬁl()l ecul e) at any
tune during thepg@24LarttNivVEtudy2%emlodBy Sipe2ed, smEd mear(igyreasfs of e 23 subj ect s
(17,49 wereg, seropositive in the antj.- s AR for s thgse 4

subj ect s, aﬁ?i - %&Af‘?]alnvg(r?l ?aﬁ%wg’%sggm%{rlg%ﬁg@%?fgtgg%?eygt 3 Orrmnttﬁs after | ast
dose (Month 9 sgymle)XFiut (0 pgmipiiech 60.08 pgrmbi, el MMPet (1434 te/dbse

[00286]  After 6 months with no study treatment, the CTLA4Ig group still had

larger mean decreases for most of these cytokines compared to the placebo group. At
Month 12, mean changes from baseline for the CTLA4lg and placebo groups were -

25 0.14 and 6.37 pg/mL, respectively, for IL-6; -0.50 and -0.10 pg/mL, respectively, for
TEN-a; and -2.55 and 25.34 ng/mL, respectively, for MMP-3. No difference was seen
between the 2 groups in the mean change from baseline for 1L-1B at Month 12 (-0.09
and -0.24 pg/mL); however, the number of subjects with baseline and Month 12 data
was small (n=7 in placebo group and n=13 in CTLA4Ig group).

30 [00287] Only S subjects in the CTLA4Ig group and 3 in the placebo group had

baseline and Month 24 cytokine data. A mean decrease in IL-6 and TFN-o was still
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(Month 12 sanmple), The titers in these subjects were |ow (range: 65 to 98;
assay sensitivity is 25). O these 4 sanples, 2 contained neutrali zing
anti bodies and 2 did IDnot: . [002951 The presence of a positive anti body
se:roc: mn-men response did not appear to affect saf et¥. No ASs were
report ed inwf’r?@”é‘aﬁ‘r dct or in temporal proxinity to the’pbyriopyy2761
serocorwersion response in. subjects. In one subject, tonosynovitis was
reported with an onset on Day 384, approximately 6 nonths after the |ast
dose of 5 study drug (CTILA41lg) and near the time of the positive
seroconvet si on appspomsibis sl slb%om%@s%@dubsctwquv deedlomeelAt o st udy
treat nent and was reported to persist. OveralJ
Concl usi ons 2. ggl)g%g@%ﬁ el{sau r¥%’8 pgl?') and rel ated key secondary
ef fi cacy endpoi j90288{ n Alhsubje@!; wctypssug'gécstami ﬁéﬂ Gitibediesp Day La@miisanst er ed as
nmonet her apy for 8 €0cts 1On Bkl retards
progression to ‘(‘:@ﬁ@(ﬂtp Hi\{yc%tewt%lgg% f;sal:‘a\%ﬁglhu%% g%ts |se§seam)d| fying
effects of C¥ LAdelnaxnvdeprosntlwa;Monéd 6,612afmd 21, B qypntrhan, gifetpeqcelttqrge ofifigcthas
stopped. In subjec th VA Iy ieSlided iPhY e gnfyncti on,
physi ci an-repor ﬁglw\ggé’g&epﬁ% 176\%%%E1 ddﬁg ﬁt‘gbg’?%ﬂ l eatle ual i %jg/]%o[? life
were seen foll owmg”/ﬁzmtuhsct@fat Moefaﬁn@n’t% (it1A S‘@]ﬁ_mafyqn » WA3P acebo,
Radi ogr aphi c ev éjsub 85%{19%“&'2‘? hands and feet indicated mniml disease
progr essi on dur R rug treatnent period anong subjects receiving
Cc1Mg; the pt o@@wl]onTh@sfe @tammum%ﬂlltda}mgéiSW@Wé%dF H6-Gr8nt hs after
the drug wag) st opRef.] i fdten Ghle b Be OBt Al el RERAnET 0Up- MY

eval uations of the wists and nmore limted but showed a simlar
trend. Conpar edC@sztlpr@bMonthﬁééﬁﬁéﬁfb)WM‘?HTEIIH)M?&W@ thegdsticat ed with a

| arger reductiog, | n Ie% b duki-clc®Y 1§0091fes werz ﬁlcrease@faa'tlv%gseﬁimdaﬁ%t es and a

decrease in the plel[f’ ntage of subjects were positive for anti-CCP2
ant i bodi es and mnmmzmcéam, 14308V glnd Moéfhéa(ld%@/b‘f Only 6 seRyiefscythe

adtni ni stem 1V, L}Pﬂalglgy u{; Ql{d ﬁn?ﬁ? alaecbo%pﬁ?d Hasdiigd Slaal&eh Ryangluljpect s with

UA. The i i nt nut oaeni ug-1 nduced positive seroconversion) was
| ow, and thdspr égerﬂne(ldf)f farwmbdﬂlwumwmmagveofpr oti-GCRG avtbodig-d not

oorrelate wi @ ol hYShe SR 51 4 PndLRIS. Lind BTAAXBLOS alioL st udy

C ai ns cul e, wherein Ad-1g nol ecul e bi nds
CD80 and/ or C%wahﬂCtEmﬂWm@d@ @@vpé"}@ter%l"ep%lﬂl‘/ﬁlhaﬁhe EE%‘?lﬁ g’fS’PP’(@’I‘?;A4 as shown

in SEQ ID . NO: 2 %iaﬁ@ﬁéaﬂne\qnt(; by &mang. &k opfl:l§ ktﬁdmugzt@aﬁ{en e8bhivRRIYg, at

position 27 and'e aspartic acid position 150 in the
manuf act ure of aﬁneﬁjanddﬁrmvm @fruntrwdtf?l@&t‘%ﬁ’f’ PEPOTE pRIP ISP R A PR

arthritis, ek § 1N8f 15 @ﬁ}% &M&gthamamm 8¢ sequence
which alter SZ%'[ hgﬁéggjﬁghf&/e@k@ galt#‘ |V&r?| ty of C( ) A4 nol ecul e. ( 3%) The use

of claim 2, wheereYpnth ke Bammwla@i, the §@a%%%fﬂ}$ﬂ?‘égﬁ“ g’letPE‘F"é’otgﬁ’ép &89 ubi 1 i t y or
affinity conpriSes @iiPRGesaiwiks Me 24-fhontl BEAUSLo0F0 [9).@b 8t Rioniisas €i n t he
i mmunogl obulin is an 1 nmmariogl obutin constant region or portion thereof.

3 of 3 [100%] at Month 24).

[00291] No subject in the CTLA4Ig group had a positive RF seroconversion at

25  Month 6, 12, or 24. In the placebo group, 2 of the 7 evaluated subjects who were RF

negative at baseline were positive at Month 6, and 1 of the 2 evaluable subjects who

were RF negative at baseline was positive at Month 12.

[00292] At baseline (Day 1), the percentage of subjects for whom the shared

epitope allele HLA-DRB10401, HLA-DRB10404, and HLLA-DRB10101 was detected

30 was similar for the CTLA4Ig (46.4% [13/28]) and placebo (39.3% [11/28]) groups.

Immunogenicity

2 Tifw=



5. The use of claim4, wherein the i mnunoglobui in constant region or
portion thereof is nutated to reduce effector function, 6. The use of
claim4, wherein the i munogl obulin constant region or portion thereof
conprises a. hinge, CH2 and CH3 regions of a hunman or nobnke
irritranmogV¥BePR M ecule. 7. The use of claimb5, \Ahe"r(‘éri"r’?yz?%'@‘m“

i munci al obul in constant region or portion thereof conprises a hinge. CH2
and Cl 13 regions of a hunman or nonkey i munogl otsulin nolecule. Use of a
CTLA4 nol ecul e, wherein the CTI A4 nol ecul e conprises. (a) an amno acid
sequence begi nnio2g3wi trhmumoge@iaiy dni nere atailpdsfrom e mt2 #f Znd terddi ng wi t h | ysi ne
at position 383 of S | 2,..0r. i i -:begi nni ng
with Saline at "PSeT¥Fo dgﬁg}%nsabjgﬁ%ﬂnr%]ée@v?nltéﬁlﬁa%@ggg%bﬁ B@ga?;g %gﬁr?glélgg of SEQ I D
NG 2 in the marofaactCRies4df andbavixd  pandnbr holzGtregion pbét melseulfat any

undi fferentiated arthrjtis. . .of a CTI A4 nol ecul e encoded by the
nucleic acid ngllnbe%ﬁ?rég%ee%‘?%%%’?%uﬁ}?‘% No, 68629 in the manufacture of a
medi cament fsor [002e4]t r Eatr i@t thoR3 subikct { Bridhtwest sedpatttvh i the ti-CHRA4-TThe use of
claiml or claim$, .f reducing a_ s m_of ' ntlaigd arthritis.

| I. The use of &F%f Q{‘@Sﬁ’ ! ee&rjséﬁlbﬁgf’ﬁgég%??r%&{l%oldgg}vé%? Set? lg‘ertom fhe group
consi sting of jowinrts aBanddst dosg(Mgndi hdamplehlde rre sistectédf hemirrerliopst defdr ni ng
stifthess, and pain, 12, use _of [ 0B &5t g8 erein CTLA4
nmol ecul e is adr{ﬁfﬂ’fm@tl%F%nd)]-?@‘ﬁrhgl?l’%ésﬁgﬁh%?eysgﬁgc%o r%;z)kga ei'g_%to. ofasie' e subj ect.
1$. The use of ckwmitivity is@F). OF em4Sahpies, P pdritdictnprgrabzind rofibedads atbhéige. 14. The
use of clai 130¥\herei n the structural danage is selected fromthe group
consi sting efosion in the wist and hand, bone marrow edema in the wi st
and hand, synoVbaz9§] i iTh¢ preseweiodt pesitive iativddy seroconversio® FePORE ABHEOGL11268PCT

SEQUENCE LI STI NG <110 I - 1.bb Yor Wik Swin#e0or ge <120>
VETHOD OF PREVERRTNG SRyl drekee M&ﬁ%@g B rA"RTHFfl 21 N SUBJECTS
W TH UNDI FFERENT HATEDI vARIbRI Tar Sonat@0nse 11 8RN aie5abied 1910500 38%Vas
reported with an onset on Day 384, approximately 6 months after the last dose of
15  study drug (CTLA4Ig) and near the time of the positive seroconversion response. This

AE was assessed as unlikely related to study treatment and moderate in intensity, and

was reported to persist.

Overall Conclusions

20 [00296] Results for the primary and related key secondary efficacy endpoints in
this study suggest that CTLA4Ig, administered as monotherapy for 6 months at a
weight-tiered dose of 10 mg/kg IV, retards progression to definite RA in subjects with
UA, and the disease-modifying effects of CTLA4lg were observed 6 and 18 months
after the drug was stopped. In subjects with UA, Jarger improvements in physical

25  function, physician-reported disease activity, and health-related quality of life were
seen following 6 months of treatment with CTLA4lg than with placebo.
Radiographic evaluations of the hands and feet indicated minimal disease progression
during the study drug treatment period among subjects receiving CTLA4Ig; the
progression of structural damage was also less 6 months after the drug was stopped in

30  the CTLA4Ig group than in the placebo group. MRI evaluations of the wrists and
hands were more limited but showed a similar trend. Compared with placebo,

treatment with CTLA4lg was associated with a larger reduction in serum levels of
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<151> 2008-05-05 <160> 2 <170> Patentlr version 3.5 <210> 1 <211> 1223
<212> DNA <213> Honp sapi ens <220> <221> CDS <222> (11)..(1159) <400> 1
agettcaeca atg ggt gta etg etc aea cag Met Ay Val Leu Leu Thr Gn 1 5 gte
etc gca etc ctg ttt cea age atg geg val Leu Ala Lieu LQU Phe Pro Ser net
Al a 1520 gé’f’oé‘g&@éy get gtg gta ctg gee age age Al a G BB R(Eal Vval
Leu Ala Ser Ser 30 35 gtg tgt gag tat gca tet cea gge aaa gee val Cys Gu
Tyr Ala Ser Pro Gy Lys Ala SCb5 gtg ett egg cag get gac age eag gtg act
Val Leu Arg Gn Ala Asp Ser G n Val Thr 6570 tae atg atg ggg aat gag ttg
ace tte eta TyranfAECPMettibGliys sAd nd@agselie the TireenPlseof sebicGDE® Heratwet ee agt

gga aat eaa gt Qfor%%ﬁ-C%IPS anqbXd iygnd ﬁ?r C%Aﬂga‘ya v@ééht-@cr@d &/6%!3 ofﬁﬂné’@"
administered IV monthly for 6 months was well tolerated by subjects with UA. The
immunogenicity rate (drug-induced positive seroconversion) was low, and the
5  presence of antibodies to CTLA4Ig or CTLA4-T did not correlate with any clinical
safety findings in this exploratory study
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95100 gee atg gac acg gga etc tae ate tge aag Ala Met AS Thr @)/ Leu Tyr
Ile Cys Lys 110 115 eeg eca tac tae ctg gge ata gge aac gga Pro Pro Tyr Tyr
Leu Ay Ile Ay Asn Ay 130135 gag cee aaa tet tet gac Qu Pro Lys Ser Ser
Asp 145150155 20090402_5EQ 11268PCT aaa act cac aca tcc cca ccg tcc cca go
cct gaa ctc ctg ggg Lys Thr His Thr Ser Pro Pro Ser Pro Ala Pro Gu Leu Leo
Ay 160165170 tcg tca gtc ttc ctc ttClagme cca aaa ccc aag gac acc ctc atg
atc Ser Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile

175180185 t CGsccstth @FPCALAE ndAGu, vhafein HBC TIL 495 eholdcdledsiedOtDs@ged/6aC gaa
Ser Arg Thr Pro Au Val Thr Cys Val Val Val Asp Val Ser H's Gu

190 12§2©D&@5n§;qnnms gagxtepcellalagdemein 24 € gy Qsaﬁlilo‘gflqn 8L ¥Y¥G¢ g gag gt g
cat Val L Vi I
o2t B a5 BN O Rl Ry B nitwtilecthe

Asn Al acld/s pbhitioh SO B{ heAighu@cur&oBa Eﬂddlc'ﬁm’en%lﬂ tk&&feaﬁhéntB)fhnd&lf@re&ﬂStEBOZBS
gtg gtc agc gtc ctc acc gtc ctg cac cag gac tgg ctg aat ggc aag Val Val Ser
Val Lewrrthiitisval Leu His G n AS Trp Leu Asn Gy Lys

2 The use of claim 1 further comprising an amino acid sequence which alters the

solubility or affinity of the CTLA4 molecule.

3. The use of claim 2, wherein the amino acid sequence which alters the solubility or

affinity comprises an immunoglobulin.

4. The use of claim 3, wherein the immunoglobulin is an immunoglobulin constant

region or portion thereof.

5. The use of claim 4, wherein the immunoglobulin constant region or portion thereof is

mutated to reduce effector function.

6. The use of claim 4, wherein the immunoglobulin constant region or portion thereof

comprises a hinge, CH2 and CH3 regions of a human or monkey immunoglobulin molecule.

7. The use of claim 5, wherein the immunoglobulin constant region or portion thereof

comprises a hinge, CH2 and CH3 regions of a human or monkey immunoglobulin molecule.

8. Use of a CTLA4 molecule, wherein the CTLA4 molecule comprises:

(a) an amino acid sequence beginning with methionine at position 27 and ending with

lysine at position 383 of SEQ ID NO:2, or



240245250 gag tac aag tgc aag gtc tcc aac aaa gcc ctc cca gcc ccc atc gag

Au
aaa
Ser
cca
Asp
tic
Ser
tac
Thr
ctc
Asp
cat

ccg

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile @ u 255260265
acc atc tcc aaa gcc aaa ggy cag ccc cga gaa cca cag gtg tac Lys Thr Ile
Lys Ala Lys Ay Gn Pro Arg Gu Pro Gn V Tyr 270275280285 acc ctg ccc

tcc cgg t gag ctg, acc aay aac. ca t.c .agc, ctqg. T Leu Pro Pro Ser Ar
G u Leu (gﬂ?n %9@10,@ EARTAEI e@é‘flmﬁé’ﬁﬂg@6‘?3%§W5§%08q6gaéﬁcepgmét“€{haaa ggc ]
tat ccc jadfe 83ostlo 388 6f SED RN Yth thEindaYisackedl oV@nelicamehtyfoPtie Tyr Pro
Asp Ile Ala Val Gu Trp 305310315 gag agc aat qgg cag ccg gag aac aac
aag acc tegetmend of vedifigregtiaied agbritinsn Gy Gn Pro Gu Mh Mh Tyr Lys Thr
Pro Pro val 320325330 ctg gac tcc gac ygc tcc ttc ttc ctc tac agc aag
acc gty gac Leu Asp Ser Asp Ay Ser Phe Phe Leu Tyr Ser Lys Leu Thr val
335340345 aag agc agg tgg cag cag ggg aac gtc ttc tca tgc tcc gtg a-g
Ly, Ser e Rr@TIGk N nfdlétuld shcdHsal Biadhe RbelefsercidinsleBele dvsipndved ARICC®

350355360365 ga ct ctg cac_aa t
ag. g g c.cac tac cq@g&g@zzé?gg(ﬁ%@ctc tcc Ctt?s.tCt

A NQI6S62ER thE Sangfaciyre ofrg medigameptfor witiaigd aphy

370375380

10.  The use of claim 1 or claim 8, for reducing a symptom of undifferentiated arthritis.

11.  The use of claim 10, wherein the symptom is selected from the group consisting of

joint swelling, joint tenderness, inflammation, morning stiffness, and pain.

12.  The use of any one of claims 1 to 8, wherein CTLA4 molecule is administered in an

amount of 10 mg/kg weight of the subject.

13.  The use of claim 1 or claim 8 for inhibiting structural damage.

14.  The use of claim 13 wherein the structural damage is selected from the group
consisting of erosion in the wrist and hand, bone marrow edema in the wrist and hand,

synovitis in the wrist and hand.



aaa tgagtgcgac ggccggcaag ccccgctccc cgggcetctcg cggtcgcacg Lys aggatgcettce

taga <210> 2 <211> 383 <212> PRT <213> Honb sapi ens
20090402_5EQ. .
Ser Leu Val
Val Ala G n Pro 202530 Al a valygygdaobese
Val cys du 354045 Tyr Al aE@ﬂﬂNcPrL(IsEtlsG
G n val

Leu Ar
Met 6%%1375

. 11268PCT <400> 2 Met dy Val

505560 G n Ala As

Ser SS9095
1001@%2at0
115120125

<130>

<150>
<151>

<160>
<170>
<210>
<211>

<212>
<213>

<220>
<221>
<222>

<400>

agcttcacca atg g
Met G

gtc
val

gcc
Ala
30

gt
Va

gt
va

tac
Tyr

&ty

gcc
Ala
110

ccg
Pro

gat
Asp

ctt
Leu
15

cag
Gln

tgt
cys

ctt
Leu

atg
Met

acc
Thr
95

atg
Met

Ccca
Pro

cca
Pro

el

Ser

n Val

Asn Leu Thr

ysS
Thr

Leu Leu Thr Gn Arg Thr
Leg Ala 151015 Leu Leu Phe Pro Ser net Ala Ser net Ala Met Hi s
hao&eictSer Arg Gy Ile Ala Ser Phe
Al a Thr
d u val

d u val

Arg Val

Leo Leu

Thr Val

Cys Ala Ala Thr Tyr Met
LCHPFH Phe Leu Asp Asp Ser Ile cys Thr (fly Thr

lle Gn Ay Leu Arg Ala Met Asp
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SUBJECTS WITH UNDIFFERENTIATED ARTHRITIS
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2

PatentIn version 3.5

1
1223
DNA

Homo sapiens

CDS

(1D.

1

. (1159

?t gta ctg ctc aca cag agg acg ctg ctc agt ctg
y val Leu Leu Thr GIn Arg Thr Leu Leu Ser Leu
5

gca ctc ctg
Ala Leu Leu

cct
Pro

gag
Glu

cgg
Arg

atg
Met
80

tcc
ser

gac
Asp

tac
Tyr

gaa
Glu

gct
Ala

tat
TYyr

cag
Gln
65

Sty

agt
Ser

acg
Thr

tac
TYyr

ccg
Pro
145

gt
va

gca
Ala
50

gct
Ala

aat
Asn

sty
ety

ctg
Leu
130

tgc
Cys

Tttt
Phe

gta
val
35

tct
Ser

gac
Asp

gag
Glu

aat
Asn

ctc
Leu
115

oty

cca
Pro

cca
Pro
20

ctg
Leu

agc
Ser

gcc
Ala

cca ggc

Pro

agc
ser

ttg
Leu

caa
Gln
100

tac
Tyr

ata
Ile

gat
Asp

oy

cag
Gin

acc
Thr
85

gt
va

atc
Ile

ety

tct
ser

atg
Met A

agc
ser

dad
Lys

gt
va
70

ttc
Phe

aac
Asn

tgc
Cys

aac
Asn

gat
Asp
150

gcg agc
Ala Ser

agc cga
ser Arg
40

gcc act
Ala Thr
55

act gaa
Thr Glu

cta gat
Leu Asp

ctc act
Leu Thr

aag gt
Lys Vva
120

gga acc
G?y Thr
135

cag gag
Gln Glu
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atg
Met
25

ety

gag
Glu

gtc
val

gat
Asp

atc
Ile
105

gag
Glu

cag
Gln

cccC
Pro

10

gca
Ala

atc
Ile

gtc
val

tgt

atg
Met

gcc
Ala

cgg
Arg

gcg
1

Cys Ala

tcc
ser
90

caa
Gln

ctc
Leu

att
Ile

aaa
Lys

75

atc
Ile

ety

atg
Met

tat
Tyr

tct
ser
155

cac
H1s

agc
ser

gt
va
60

gca
Ala

tgc
Cys

ctg
Leu

tac
Tyr

gta
val
140

tct
ser

gt
va

ttt
Phe
45

aca
Thr

acc
Thr

acg
Thr

agg
Arg

cca
Pro
125

att
Ile

gac
Asp

49

97

145

193

241

289

337

385

433

481



Tyr Leu Ay Ile Gy Asn Ay Thr Gn Ile Tyr Val Ile Asp Pro Gu 130135140
Pro Cys Pro Asp Ser Asp Gn Gu Pro Lys Ser Ser Asp Lys Thr His
145150155160 Thr Ser Pro Pro Ser Pro Ala Pro Gu Leu Leu Ay Gy Ser Ser
Val 165170175 Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu nmet Ile Ser Ar
180185190 Pro G o Val Thr Cys y@doovel_s¥al 18%8pdal Ser Hs Gu Asp Pro Gu
195200208 ct/adaclL: Phe chsncdy pcdyacaveda Asp qdaychalctd g\/g%a H s AsA2®l a Lys
2102152200 THY S Beo PAPGPE qegﬁfod\}ﬁ Pye AshlewterrlyTGty Arg val Val Ser
22523023524 6()/al Leu Thr Val *P2u H's Gn Asp Leu \n Ay Lys Gu Tyr Lys

24525€p ocyic Ly Vot t3er cAskch yhaAt& hey JAicoadd atbraxgl hec G u Lyszahr e
260263276eP¥gé Bhe 200F0402rSEC 1Y26BRCTY SyspLYlsr Aea NetsI®y G n Pro Arg G u
Pro Gn V& Tyr Thr Leu PP 185

tcc cgg acc cct gag gtc aca tgc gtg gtg gtg gac gtg agc cac gaa 625
Ser Arg Thr Pro Glu val Thr Cys val val val Asp val ser His Glu
190 195 200 205

gac cct gag gtc aag ttc aac tgg tac gtg gac g?c gtg gag gtg cat 673
Asp Pro Glu val 5{8 Phe Asn Trp Tyr gis Asp Gly val Glu ggo His

aat gcc aag aca aag ccg cgg gag gag cag tac aac agc acg tac cgt 721
Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg
225 230 235

gtg gtc agc gtc ctc acc gtc ctg cac cag gac tgg ctg aat g?c aag 769
val val ges val Leu Thr val Eeu His GIn Asp Trp Eeg Asn Gly Lys
4 45 5

gag tac aag tgc aag gtc tcc aac aaa gcc ctc cca gcc ccc atc gag 817
Glu Tyr Lys Cys Lys Vval Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
255 260 265

aaa acc atc tcc aaa gcc aaa g?g cag Cccc cga gaa cca cag gtg tac 865
Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln val Tyr
270 275 280 285

acc ctg ccc cca tcc cgg gat gag ctg acc aag aac cag gtc agc ctg 913
Thr Leu Pro Pro Ser Arg Asp Glu Leu ;hr Lys Asn GIn val ger Leu
290 95 00

acc tgc ctg gtc aaa g?c ttc tat ccc agc gac atc gcc gtg gag tgg 961
Thr Cys Leu §a1 Lys Gly Phe Tyr Pro Ser Asp Ile Ala ga Glu Trp
05 310 15

gag agc aat g?g cag ccg gag aac aac tac aag acc acg cct ccc gt 1009
Glu ser 938 Gly GIn Pro Glu ésn Asn Tyr Lys Thr ;gg Pro Pro va
25

ctg gac tcc gac g?c tcc ttc ttc ctc tac agc aag ctc acc gtg gac 1057
Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp
335 340 345

aag agc agg tgg cag cag g?g aac gtc ttc tca tgc tcc gtg atg cat 1105
Lys Ser Arg Trp Gln GIn Gly Asn val Phe Ser Cys Ser val Met His
350 355 360 365

gag gct ctg cac aac cac tac acg cag aag agc ctc tcc ctg tct ccg 1153
Glu Ala Leu His Asg His Tyr Thr Gln Lys Ser Leu Ser Leu Seg Pro
37 375 38

g?t aaa tgagtgcgac ggccggcaag ccccgctccc cgggetctcg cggtcgcacg 1209
Gly Lys

aggatgcttc taga 1223

<210> 2

<211> 383

<212> PRT

<213> Homo sapiens

Page 2



275280285 Pro Ser Arg Asp Gu Leu Thr Lys Asn G n Val Ser Leu Thr Cys Leu
290295300 val Lys Gy Phe Tyr Pro Ser ASIle Ala Val Gu Trp Au Ser Asn
305310315320 Ay Gn Pro Gu M1 Mh Tyr Lys Thr Thr Pro Pro Val Leu Asp ser
325330335 Asp Ay Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
340345350 Trp G n Gn Gy M vabode_say 16ysspoer val Met His Gu Ala Leo
355360@65 BHis Mn H's Tyr Thr Gn Lys Ser Leu Ser Leu Ser Pro Ay Lys

37037538q
¥et Gly val Leu Leu Thr GIn Arg Thr Leu Leu Ser Leu Vval kgu Ala
5 10

Leu Leu Phe Pro Ser Met Ala Ser Met Ala Met His val Ala Gln Pro
20 25 30

Ala val val Leu Ala Ser Ser Arg Gly Ile Ala Ser Phe val Cys Glu
35 40 45

Tyr Ala Ser Pro Gly Lys Ala Thr Glu val Arg val Thr val Leu Arg
50 55 60

Gln Ala Asp Ser GIn val Thr Glu val Cys Ala Ala Thr Tyr Met Met
65 70 75 80

Gly Asn Glu Leu Thr Phe Leu Asp Asp Ser Ile Cys Thr Gly Thr Ser
85 20 95

Ser Gly Asn Gln val Asn Leu Thr Ile Gln Gly Leu Arg Ala Met Asp
100 105 110

Thr Gly Leu Tyr Ile Cys Lys val Glu Leu Met Tyr Pro Pro Pro Tyr
115 120 125

Tyr Leu Gly Ile Gly Asn Gly Thr Gln Ile Tyr val Ile Asp Pro Glu
130 135 140

Pro Cys Pro Asp Ser Asp GIn Glu Pro Lys Ser Ser Asp Lys Thr His
145 150 155 160

Thr Ser Pro Pro Ser Pro Ala Pro Glu Leu Leu Gly Gly Ser Ser val
165 170 175

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
180 185 190

Pro Glu val Thr cys val val val Asp val Ser His Glu Asp Pro Glu
195 200 205

val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys
210 215 220

Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser
225 230 235 240

val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys
245 250 255

Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile
260 265 | 270
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Ser

Pro

val

305

Gly

Asp

Trp

His

Lys

Ser

290

Lys

Gln

Gly

Gln

Asn
370

Ala

275

Arg

Gly

Pro

Ser

Gln

355

His

Lys

Asp

Phe

Glu

Phe

340

Gly

Tyr

Gly

Glu

Tyr

Asn

325

Phe

Asn

Thr

Gln

Leu

Pro

310

Asn

Leu

val

GlIn

Pro

Thr

295

ser

Tyr

Tyr

Phe

Lys
375

20090402_SEQ_11268PCT

Arg Glu Pro Gln val

280

Lys

Asp

Lys

Ser

ser

360

Ser

Asn

Ile

Thr

cys

Leu

GIn val
Ala val

315

Thr Pro
330
Leu Thr

Ser val

Ser Leu

Pabe 4

ser

300

Glu

Pro

val

Met

ser
380

Tyr

285

Leu

Trp

val

Asp

His

365

Pro

Thr

Thr

Glu

Leu

Gly

Leu

cys

Ser

Asp

ser

Ala

Lys

Pro

Leu

Asn

320

ser

Arg

Leu





