METHODS FOR TREATI NG AUTO MMUNE DI SEASES USI NG A

TACI -1 G FUSI ON MOLECULE CROSS- REFERENCE TO RELATED
WERWZI1887¢ ONS [ 0001] This application clains tPer/US2007/068982

benefit of U S. Provisional Application No.

60/ 747,270, filed May 15, 2006, the contents of which

is incorporated herein by reference. FIELD OF THE

I NVENTI ON [ 0002] In various enbodi nents, the present

i nventi on MEZHOADS §ORIREATENG AGKOSMMUNE for t he

t r eat menDISEASES dISH¥GhA TACEIEHRUSION MOLIFLELE! t he

i mmune system conprising admnistering a TACI-1g

fusion protein which blocks functions of growth

f act or sCROSQRFMIRENTH YO RECKFRWNPPOTCRIIONS/ENTI ON

The BlyS Ligand/ Receptor Fanily [0003] Three

receptors, TAC tSﬂt@r ansnmenbr ane activator_ or

[0001] mS@ppﬂmammglaam bepfitophy$ i RrovisigarlApmicatiercter §0/747,270, filed

( RNEToRY. ept or
P 1ot 2 e BRIy oD SRk 0 e BN R bR
famly), have been identified that have uni que binding
affinities for the two gromh factors BlyS
(B-lynphocyte st ipygias @ﬁTﬁEﬁ%hO

rollferatlonl nducing ligand) (Marsters et al. Curr

[0002] E Ylarl Q.\ggglbéggg?%}sz?e%%seﬁﬁR&%m @é@%@@ gl%{hé)dg ?@ogitions for

the treatisht %t@mmﬁnd dsdBidshor RisapfeeasSthe apmnhesystenhicodipriging

only BLyS with high affinj sters et a
adminisgirigi az )8 Igl@l@@g)prqtsawlssh %ﬁ%ﬁ?@&of growt gcf%é?ré@f the TNF
2001; 293:21 08-21 1L). As aresult, BLYySis able to
signal through all three receptors, while APRIL only
appears capabl e of signaling through TACI and BCMA. In
addition, circulating heterotriner conplexes of BLyS

and APRI L (gr BAWKGROUNDOEGHE ON¥ENTIGNNt ai ni ng one
or two copies each of BLyS and APRIL) have been

Tﬂgm f%qnufke% mggmﬁ,lees taken from patients wth

syst nnune umati c di seases, and have

[0003] ( Eﬁgegﬁ?(cee $ grAé‘ﬂ(%‘ %ﬁﬁﬁ% erlwlé% (\)lla{ffé g¥ eafgﬁ.ﬁn-ﬁ%lgtfn% Cyclophylin
Ligand-10ae5t); BEM A (Busi] ihtira0éeanifzeh PandaB AFFIR @ecepes ¢pit Bicsl]

onIyTCI Fc5 was able to bl ock the blologlcal .
activating factor, belonging to the TNF family), have been identified that have unique binding

family.

affinities for the two growth factors BlyS (B-lymphocyte stimulator) and APRIL (a proliferation-
inducing ligand) (Marsters et al. Curr Biol 2000; 10(13): 785-788; Thompson et al. Science
2001;293:21 08-2111). TACI and BCMA bind both BLyS and APRIL, while BAFF-R appears
capable of binding only BLyS with high affinity (Marsters et al. Curr Biol 2000; 10(13):785-788,;
Thompson et al. Science 2001; 293:21 08-2111.). As a result, BLyS is able to signal through all
three receptors, while APRIL only appears capable of signaling through TACI and BCMA. In
addition, circulating heterotrimer complexes of BLyS and APRIL (groupings of three proteins,
containing one or two copies each of BLyS and APRIL) have been identified in serum samples
taken from patients with systemic immune-based rheumatic diseases, and have been shown to

induce B-cell proliferation in vitro (Roschke et al. J Immunol 2002; 169: 4314-4321). Amongst



activity of the heterotrineric conpl exes (Roschke et
al. J I'munol 2002; 169: 4314-4321). [0004] BLyS and
WO\BRRI34ee potent stinmulators of B-cell naturap¢DOS2007/068982
proliferation and survival (Goss et al. Nature 2000;
404: 995-999. Goss et al. Imunity 2001; 15(2):
289-302. G oomet al. J din Invest 2002 109(1)
59-68). BLyS and APRIL nay be necessary f
the Ig-fporspoteimcior olf thaext wicentonseondy JedddiS easpbid Talhlgﬁktth%@loglcal

activity é’g ﬁw&%&e@%ﬁnﬁwgﬁ éz\ggllpgexs? H%%e@é e SRl gei{n?rﬂglloﬁ] 980%. dl] 6994314-4321 ).

[0004] dBIYSARAHNFRIY ol wkﬁysummw Bséol rh@thrdt@nl meﬁmammnd survival
in patients with System ¢ Lupus Erythematosus é
8- ﬁé%tGroom et

(Gross gstal. eNatmRéZ@O&,éWga? 899. Kaess & al. dmayng 200 bl (4)¢

BI 00 6 4
o R A 9 s e AR o
autoimrh@wadiscasds, BlppGalyHoke hﬁwBAﬂ@Bme}m abtanggdnicmie engneered to express
i G Ra As prem S tence, g olher BRULCOIS. e cen i
patlents’a\%gﬁ‘ érﬁm%ﬁ%ﬁg %gﬁhé?ﬁatééus (éhéﬁH‘éf‘ﬂl Rgﬁg&i gué%eéléles for diagnosis and

ette X, Ann Rheum Di
treatmefi2 BRYod11696; &774.990%9{79Ch¢enm et all. AatlpitisRhengod)01 18‘&(65)‘ 313-1319).

s g b SR RS SRR B P PR o

SLE paﬁ&t?&mﬁer fRRemE B vArifhd Altbinirsurlefi¥abesire lRH%hﬁiaﬂ)ld Arthritis
hritis (RA) is a chronic inflammtory diseas

(Rosch@ﬁahdtl@mweb 2892;réA:43pedd2 | MariefieaX b y\néﬁh‘?ﬁmrﬁ)lé 2003; 62(2):168-
171; Ha né Lﬁa kpoplleafl 95@ ©1 88 llﬁgg rlqu C?J(tg%(ﬁn Hl%t &)tc'l?ﬁ%omﬁf BgryS and/or

in progress estr
APRIL @ﬁiB&felllrﬁédlz&éd gilsédsed ﬂbmmnlﬁthelsO/ﬁ)oﬁmtahe popul ati on
is affected, wonen two to three tines nore often than
men. Al though the precise etiology of the disease is
el usi ve, strong evidence suggests RA is an autoi mmune
Bhewngtwid Bathmitid aut o anti bodi es are associated with
RA i ncluding rheumatoid factor (RF) which is
[0005] f Réguambldy/AaBSHCiRat)ed a\Mﬁdmdmﬂemﬁch&y disdissehsmcterized by non-

anti -nucl ear factors and_ anti hodi ai nst
specificepjuply aymigisic inflangpgtien of {i¢ perelics JB‘é‘ pejeatia @d@%@ ng in
progres$SVOR G Biod W&h%mﬁ gghﬂl‘%ﬂﬁf sthic@sred. NRboUTBY, Bfthe population is

I mport ant e pat enesi's of RA include inmune
affecteds piopleaxes tdi thexdtimes norendfiehl thardmee| Aftheugh the precise etiology of the

e 0T SR D SR TP SRS b aer
antibod3€ hRess&c@lit Fwiti RA IRfudidg Rb@matoid factor (RF) which is frequently
associated with more severe disease, anti-nuclear factors and antibodies against native collagen
type II and citrullinated peptides.

[0006] Prominent immunologic abnormalities that may be important in the pathogenesis of RA
include immune complexes found in joint fluid cells and in vasculitis. Contributing to these
complexes are antibodies (such as RF) produced by plasma cells and T helper cells that infiltrate
the synovial tissue and which can produce pro-inflammatory cytokines. Macrophages and their
cytokines (e.g. TNF, GMCS-F) are also abundant in diseased synovium. Increased levels of

adhesion molecules contribute to inflammatory cell emigration and retention in the synovial



t he synovial tissue and which can produce
pro-inflanmmat ory cytoki nes. Macrophages and their
W@iok343es (e.g. TNF, GVCS-F) are al so abundaneCt/nS2007/068982

di seased synovium Increased | evels of adhesion

nol ecul es contribute to inflammatory cell em gration

and retention in the synovialtissue. Increased

macr ophage-derived lining cells are al so pronm nent,
tissue. latroagd mdciophegedényedHiming edls a{%@?}}romnt,@ﬂ@gdﬁlm'some
[vmph cells in the pathogenesis of RAis well established,
ymphog¥iPY-e that of B cells is less well known.

[0007] N%@ k108t BLells A the phtho@indyis BRRN iP Weﬁ&%ﬂaﬂhsld‘ew whild that dTeB cells is
at hogenesi s of RA, including acting

less welihn(p\gre nNprestheless. Rgcadleiplay, m@ré/cmé@ntwbr%%dn ithf paéhﬁﬁ&%%lizof RA,

cyt klnes
1nclud1 n% f\s {%@{1 g»gé%%ﬁﬂ% Qi‘l?%&’eg}ég glg)tai:flg%'h V(;r9 o?ﬁg lq?f%ducmg
rheumato$d fadtol: Beto-Hiippdy arelhciyatinpeT peltsl Thy potestsal Ir(bls 068 cells is further
clinical trials testing rituximb, a nmpnoclon
HuRmaY

| .
supportethby Biseppsidve sspbvokemice tnatisying a# MoAPonghgatibody
dlrectedgb%%ﬁmg D‘Q@ &R R é@tﬂ: DRI When Wiveh 1§@6rﬁﬁh§t@8§%ﬁh or

ospham d ese findings suggest that B cell
methotrexage am;&tthomhaan@ fTaegdindings stipgastihetulB icelld are en ‘apprbpmte target

in RA, [0008 tablished treatnents of RA include
for ther'ﬂ?e%‘égﬁé %Piﬁf -anti-rheurmatic drugs (DMARD) such as

[0008] hEgtraQPféh%H hRABRNISTYT.R A Eﬂcﬁbﬂﬁ%ﬁéé&ﬁodlﬁ%@ atl-hedkRtic drugs
| efi unom de, rituximab, inflixinab, ‘azat hi oE i ne

(DMARD)gesh 8¢ hydaosyeblor@pling, suifashlagine] methawersey leffupomide, rituximab,

i NGBS, AR BAETRE S R FRRATA Bl 4

cyclospbiRALEFLostdldeBeutt aaprediicheane n@ﬁ@%ﬁﬁﬂdtl)anﬁﬁﬂﬂmmafdrﬁ drugs
are frequently associated with _serious side-effects

(NSAIDfnd Theserferatmserinarigenerelly nepspefictaie fipausgy sssogitegrwith serious

side- effbc% %{d (ﬁjoex?(# }‘Qgﬁfti&ﬂtly %@ﬁﬂé’pﬁ%g ve\;\ésflr%% E@gglt fdgsrtﬁltcrlelg gler)ll%eﬁuently,

there is E?A)ngSfdh’MéRi(mCﬂie AitlEo HEWAPTHeBNme a9 or ltreatnag RAuUS
enbodi ments, the present invention is directed to
met hods of treating aut oi mune di seases.

SUMMARY, &F THEEYYENIIONpt hods of the invention include

admnistering to a patient a conposition conprising a
[0009] hinrearicqusronbodiinmints, the-presest iamentwonadimectgsdo ods of treating

i G T R OGS O o
patient & Mwsitm oRiPTsingeshuiiniagsurdibl dbuBRcbidard dbMiaiiander ACI
extracellular domain or a fragment thereof which binds BlyS and/or APRIL.

[0010] In another embodiment, the invention comprises methods of treating autoimmune
diseases, including RA, using a TACI-Ig fusion molecule that comprises the TACI extracellular
domain or any fragment thereof that retains the ability to bind BlyS and/or APRIL.

(0011]  In another embodiment, the invention comprises methods of treating RA comprising
administering to a patient in need thereof, an effective amount of a fusion molecule comprising a
human immunoglobulin-constant chain and TACI extracellular domain or a fragment of TACI
extracellular domain that binds BlyS and/or APRIL. In one embodiment, the fragment of the

extracellular domain of TACI comprises one or two cysteine repeat motifs. In another



di seases, including RA using a TACI-1g fusion
nol ecul e that conprises the TACI extracellular domain
w@eo0ang43teé agnent thereof that retains the abilPClUSIH07/068982

bi nd BlyS and/or APRIL. [0011] In another enbodi nent,

the invention conprises nethods of treating RA

conprising adm nistering to a patient in need ther eof

an effective anmount of a fusion nolecul e conprising
embodimpgnta thei fragmrenty i sebiiagnrent oersprasing @mmoracghéOTlA@ of the extracellular

domainGFIRTE I HrHroftBBhodtingth. iR &

a fra ent }:\(B&Prlsmg amino
acids 1-05# ol @diriRAItlar HblﬁalfnroﬁglMIt(SEQ IUHSOGX} r acel lul ar
domai n of TAClI conprises one or two cysteine re at

[0012] bt prfagher embadimend tasrisyantirsyRomArises MEdigALAk rqaking

adminisféé;{?x% g:i)rlﬁ%ﬂgrcl B&lu@ﬂ:&ﬁ%%%gﬁ ﬁt%@og%polr)?]p ?leé A€ Cl- FcS, comprising

a humaleh‘iimdn(b‘@diﬁuhntdwstﬁﬁtaﬂjm‘m Hc$, lavingageeejuencnget owtiad $EQ ID NO: 2
no ac 154 of t extracel | ul ar i.n_of TAC
and a T/(\§tej<trq§el@ar fl()malp &oYing t tlrerﬁeamcﬁ &t Oé‘ﬁ%%#d@gﬁtﬁot lT

(0013] | lll’?clll Arfthet RIBbERSR, TR MO8RiRf co n‘g@@éd M6hEAs Mtreating RA by
ad nlnlsterlng to a patlent a conposition COﬁprlSlng a

administarsigdm a ;pahgqn epbingesitiTAGImpiisng & frspom milypeptidheoraprising a human

1mmunc§2%[{|;xgﬁg 8551%‘[' dégfa?rggfltggt@ qde%ln%lég ng élgas g@é A@%\I(t) S and a polypeptide

which bl rmﬁs hhdibRAPRONBANWHRH '8 18350 IGNCH 18481 Uik 68%, at least
SEQ ID NO 1. [0013] In still another enmbodi ment, the

about 65%3@@%@@@ ApsHs atdeashehaws d5%ont leaseadus §0%Aatgast about 85%, at
least ab@.tq%l% Flét %gov{ltcbg% gla'clt lgag{ ab%u? Q%Cﬁénttilcglrlo %%ra)f[l Rd9. @
ol'ypepti ng a hunan

usi on e conp

[0014] | mnhuﬂ@gﬂoebmluh@dsmsi @dihtbedﬁm”&idlby\lﬂi& metHods Sﬁﬂﬁ&mus&by
out as SEQIDNO 2 and a pol ypepti de whi ch bIQdS Bly
adminisierigg &¢ a Apirgnt afpgorpelypentide a?mp%gg a hgman immymoglp qﬂgh%qnstant

chain arfdPEAET %@ elﬁ%lglj fﬁ’xgatl l@lég g%grggn{o eltékodIe@(ﬁIac lﬁ%'tdox'%l{? tthgttbmds

east out east a
BlyS an85YAPRIL| Sash awtbimrmuBOdiscaats ihdladd, babaramoObisted teatystemic lupus

erythempigiay S HEE diravaboeas bins dend BperLeipprisk auigl srigrosi. Siogren
syndronl@i‘gél%aeﬁla Fl@)%érﬁl‘éﬁéﬂhh‘ﬁ@ tPHhsRER r@je&E&{ e drfarParRaisk@Mllograft

fusion pofypeptide conprising a
and xenpgmﬁmcjg¢tmndrgr@fbnmlmhostd1a¢ase and TACI extracel |l ul ar

omsr STty 8T oF AR Sp ST Bt

RA patléIﬁQﬂ THIEl- Igbﬂlkloﬁfrﬁolél&ﬂe lnl dduRe frém APEULEN0 ICmE kWS patlent s body
thematosis (SLE), Graves di sease, type | and t

weight tpja l;@llﬂtal@éﬂé@g ofDattanpp dody: perebsi The BAGKI® Swﬁaﬁalé?ﬁée Can be
admlmstcé%cﬁresga%dlgat g@é@lﬂlll ﬁﬁ%}?&dﬁ l?lustlzltiazg@plh%%oléall@ E4d B

orga t1ssue
admmlstered 7 or more times during a 12-week 1nterval This initial treatment with a TACI-Ig

fusion polypeptide can be followed by administering the polypeptide on a bi-weekly (every other
week) basis for at least 2 more additional weeks, for example the polypeptide can be
administered on a bi-weekly basis for an additional 2 to 30 weeks. Alternately, the polypeptide
may be administered on a weekly or daily basis.

[0016]  According to the methods of the instant invention, a TACI-Ig fusion polypeptide can be

administered to a RA patient subcutaneously, orally or intravenously and in combination with



and xenograft rejection and graft versus host di sease.
[0015] In one enbodi nent, the nethods of the instant
WO pwens43edq conpri se admini stering to a RA pat i BCI/US2007/068982

TACI -1g fusion nolecule in anmounts from about 0.01

ng/ kg of patient's body weight to about 10 ng/ kg of

patient's body weight. The TACI-1g fusion nol ecul e can

be adm ni stered repeatedly at predeterm ned intervals.
other meditarsentait $woblngedicamentroineludé, dut an notlimited t1: HMARPsBuel as

e ti.mes during a 12-week interval. .This i njt.
nyaroxyERloSo i Sufhleniio o b 5 g Sl e B
azathiopritlel DYRGidMNand8] G618 (6l sdintritufelaypeihédelianaml cyclosporine,

. bi-weekly (every other week) basis for at |east 2 nore
coritcostguelids Fushaas Prrdaisone.MFPA DS gplokinepanymyighspssiand ntgrierpas.

adm ni stered on a bi-weekly basis for an additional 2
he pol ypepti de nmay be
BMEFmﬁm@@mi‘gp } daily basis. [0016]
According to the nethods of the. | nt invention, a
[0017) TRigurq b ga%%@‘&%&%ﬁ@&‘%@%é’ﬁerﬁéﬂ_‘%d%‘l:ﬁag’f‘%}ted to a RA
[0018] p@%ﬁ?ﬁ. 3/ Mﬁ@ﬂgﬁﬁ:ﬁ% bo«%f Akl Y hW cah e LBMPRL Y MitaBSLs ifjections
co wi t hot her nedi

I natio canments. Such nedi canents
of TACI-igholteylebut are not |imted to: DMARDs such as
hydr oxychl or oqui ne, sul fasal azi ne, nethotrexate,

| ef |l unom de, rituxi vl | xj mab, azat hi opri ne,
pETABER RS SR BETRRNENSTOR . amiecul o).

m nocycline and cycl osporine, coritcosteroids such as
[0019] phegariozs ambodigmnissthedpstertiimeestion perfaips togrgtheds of fgating an

SRS N e

receptorls! €At pRidnt n{a§ BB marhGil, CorZxabdpRy &, [paht enbodinkkndythe
areas that can be used for subcutaneous injections of |
methodsyigjze|ag inRjbisesithet copypriags: e pRigpeatide|thay ceypprifgs a domain which is at
\ [ . i :
st ol HERTLGRLORAE) A L RSP, T i s
and/or ARRIbi; andiRea hlira@asemimmgdotpdinicendtarsyhainhilibbné ergbodiment, the

method R 35 B SR e o B R comstan

chain aﬁnﬁlyﬁ)ﬁg@@bm&h b2 BbNASBY bl lehdt BbAR 60M)iaPich@rabbihad5%, at
conpriseés: 1) a polypeptide that conprises a domain

least abawti76%0, atleast abewtst5Ypat tenstiabguti déMnitat trabt about§8eh, at least about 90%,

at least %ﬁ{l}é&g"%l(}r lélll l%gst% g;?ti Joo rsec?ue];ur:ea HeRG ty tct> t}%r(ﬁ%];trgpe?ltula? id&%%in, U.S.
Patent Nos. 5,969,102, 6,316,222 and 6,500,428 and U.S. patent applications 09/569,245 and
09/627,206 (teachings of which are incorporated herein in their entirety by reference) disclose
sequences for the extracellular domain of TACI as well as specific fragments of the TACI
extracellular domain that interact with TACI ligands, including BlyS and APRIL. One
illustrative fragment of the extracellular domain of TACI comprises one or two cysteine repeat
motifs. Another illustrative fragment is a fragment comprising amino acids 30-110 of the
extracellular domain of TACI or fragments thereof. Yet another illustrative fragment is a
fragment comprising amino acids 1-154 of the extracellular domain of TACI (SEQ ID NO: 1) or

fragments thereof.



and/or APRIL; and 2) a human inmunogl obulin constant
chain. In one enbodi nent, the methods of the invention
wa@eo7i12432@ f usi on nol ecul e conpri sing a human PCT/US2007/068982

i mmunogl obul i n constant chain and any pol ypeptide with
at | east about 50% at |east about 60% at |east about
65% at | east about 70% at |east about 75% at | east
about 80% at | east about 85% at | east about 90% at

[0020] | E¥kar fahonmobsudes nseftl for tstmethesistof dominyenfioaripdude: a fusion

N e e A

extraceldhedvmaap pt it§aﬁth(ﬂﬂ§ o0Df B9, p%%eﬁﬁ]dis B9Wedi/a Bfiian immunoglobulin

(teachings of which are incorpor ed he inin.thejr
constanéeham @%W}ﬁq’g@f@ eﬂ@e)exm%}l@gé atrf&fl%e'rfgﬂys and

A e B A B B

referredi totae a SN CIMigtfhsiddElolddulpands, i ncl udi ng BlyS and APRIL.

ona1) ot AEACHES o it e ok Bt B RETF e b he

inventidN At ACLFES 1 lésrteécﬁﬁ%lﬁﬁlt A BA pdphide c&’hﬁgﬁﬁ@ ihe%lffﬁédlﬁﬂd?,gl gand-
am no acl ds - 0O of the eXtracellu domai n_of

binding pacionoyf recre@gwéﬁft@ ﬁr¢m rab@it amyeq acié dttheboutamirg 2cad il ¥ (SEQ ID

No: 1) iR Pl PORE AR LR Re ST P fergPAcPle

molecule BETRTHSthe MedtR&Ys. df @%Zl%taﬂlh%ntiﬁ)ﬁ Smdbtﬁdd’a)fugfbu |n6i§iediﬁf€édihprlslng
for the nethods of the invention include: fus

polypeptigt WidiptHQED DR vieand aapHypepiide MMecgh Snd Bb{ @B §‘fhé<fh is at least
about 56‘?%‘[%%2%0%‘? %0%?%%&% gbc;llfa‘% éttlr ?s? gt&g |76% qpl'ggét A&t 75%, at

5% of usion etwéen a humm

least aboutTRORQ @t mbstlalbﬂum%taa tdastdbautm(ﬁrﬁl,cht baayt dboagPeaor atflead’u ebout 99%
extracel I uI ar TACI domain that can bind BlyS and APRIL
identicaf fo,3fHddD MRy l-0f the fusion nol ecul es used in the

[0022] ”EMB%Qﬁné?fts $f18e id@%ﬁ%ﬁfﬂv@ﬁhd}ﬁdﬁ) isk &le@{dds dr h@n@a TACI-Ig fusion
I'g fusion nolecule. [0021] TACI-Fc5 is one of the

molecul’f/fﬁi trdaging Bsi.0Othep hmouilrasnﬂ,l@séaats thatrcah e tieetedl odth thé nteth;)ds of

the 1nveBB1\)/§ Fptg g égs-l’;@glﬁ;plﬁg% ﬁ%{gth{glﬁrgt%glgm]g)gﬁrﬁ{egiiiis%gse type I and type 11
diabeted, hfiAdsl lsélgr'ogig ﬁ@éﬁeh@?nd}f)mé CLERERIMAATOmEAMNPRAE, transplant

am no acid to about am no acid 154" (SEQ I D NO.
rejection reeg. tweamm figsaelaliegrapfo and mnogfafhﬁwaﬁon,@@ FRIBUS( ipggse or any

other aug?m}r%aéleld%eg ntthatA rga!lvsé i) trén?ec? rf eec§ eagiglg Hé mfu‘gﬁer oltf'%lrgﬁgtjﬁ%dﬁature B-

1 on No
cells an€ @AMhSEIOBuI LY REDY chl(ls aMdtsquSEth&lﬂ\d@lob%hamﬁbsacwted with such

dlseasespoI ypepti de which can bind BlyS and which is at |east

[0023] Embodiments also comprise methods of treatment by administering to a patient a fusion
molecule comprising a human immunoglobulin-constant domain and a polypeptide comprising
any fragment of TACI extracellular domain that can bind BlyS and/or APRIL.

[0024] A TACI-Ig fusion molecule can be administered to a patient according to any suitable
route of administration, including by not limited to orally, intravenously or subcutaneously.
[002s] TACI-Ig formulations useful for the methods of the invention can be prepared and

stored as a frozen, sterile, isotonic solution. Such formulations can include other active

ingredients and excipients such as, for example, sodium chloride, phosphate buffer and sodium



about 50% at | east about 60% at |east about 65% at

| east about 70% at | east about 75% at | east about
wW@0My/134324 east about 85% at | east about 90% BET/USAE1/068982

about 95% or at | east about 99% identical to SEQID

NO 1. [0022] Enbodi nents of the instant invention

conprise nmethods of using a TACI-1g fusion nolecule

for treating RA. Ot her autoi nmune di seases that can be
hydroxitle ea€eghespthiorit heldrprtﬁdbs TefCltlgformulatirisean bp efdmindstered to a

patient Wﬁtgl%llm agjﬂb %ylpoe’tﬁegly mat S SSSu%E e)dicia%reg%/sqﬁclgﬁes $dc4te not limited

e sclero

to DMARIDZSRA a§ M?&b%lorﬁ@ﬁlﬁé @dﬁﬁdﬁﬂa’zn@l mmubmgpéﬂurtohﬁde rituximab,
transpl ant rejection, organ and tissue allograft

mﬂlemah,oBZﬂ@mgmaﬂP peaicd laminn C%zj«a Erl wen@muqqa@f) giiRQeslinegnd
cyclosp%rl e %J‘t%%st@r%kf%‘sﬂ&‘n%ggr%@%%% F"I’it)S Ry dnguiféerqg% g'{g]\‘ngééglnegt of

P eas I'Ng t circulating nma
pain. Mefitods ofthelinVednhios ear B¢ uged ix edrhbinatieh with otilee methods of treating

AL SO S ep WD e S seeees L0078
atcupuncéh‘ijlren y% cal ﬂh@ﬂxﬁg nd g&ﬁtth@ﬁif)}( aTAE'J?JIQ ForfRA£oHS 8an be administered

ISI n man~ | nmunogl obul i n=const ant domai n and
prior, mmufttaﬂmqopelptar debscqmmrclySo ngleamythbdagﬁmwmolﬁ TACI

oz 3T e R R DS DR E BBl vio

Treatmén@ oPmRRLWRINT AT FRE Qééﬂﬁs trPa gé’l‘)rialslﬂb&ka@B?célp&Hvelo@fnent that has a
adm ni stration, including not limted to orally,

minima ¢ffachoe Bmﬂlpyecwrsoswdh@ bmngmyw apdothsy ceflmeages including

veriphefaDhfSgy 3 SpHRS Y ohPhARRBATE! 1AHS: e hidE chOKENEA Bbver-

express aSORBIY forr Ol tHel TACIT Sdeftof iarthaiblabd prirlucafewen alatde Bodetie and show
active ingredients and excbﬁ’gent S such as,

reduceddgesippiccircylsing antéhadyy Tor T AGHEep FARECBIGMISE haéowaormal numbers of
cells in @%3% 60X G oR an %thcofgh{é)élarﬁ)'dg TR Gefno s:féghczing

i'ons can be m ni st to a patient in
differencesihiThadlli pupuiatibhs mtthethyrmﬂ; lgaapbmipde aﬁumeame(ﬁmamml dmmunity

L cilzggge ut are not limted to DMARDs such as
2001; 1%@ y@% tor oqui ne, sul fasal azi ne, net hotrexate,

[0027] | ?fl}th’é}omx@?-lg Ead Mﬁiﬂimngérﬂgﬂécﬂk%ﬂbo@}zﬁx‘bhh&%' iR@n immune
D-penici | lanTne, Gol d (oral or intramuscular),

responsmmmwovhqti@r admnugt@ned @pnng the prigeary tQ,SQQIItSérOGS thessesenrdaryassponse to

o s AP ASR) R ok 5 PSSR e o

observe@ Olﬂf@n%lﬂlﬂﬁndﬂe‘l bf gfsh@dic Mpub efshedtatdsueatdatifera it TWUNRE fusion
di seases. Such other nethods of treatpent include,

but
proteinsgwas effsctive i lp@y@mgéhescmsg@qm)d progression of the disease. (Gross et al Nature
2000; 404: 995-999). Similarly, in a mouse model of collagen-induced arthritis, TACI-Ig was

able to inhibit the development of collagen-specific antibodies and reduce both the incidence of
inflammation and the rate of occurrence of disease. (Gross et al. Immunity 2001; 15(2): 289-
302).

[0028] A composition comprising a TACI-Ig fusion molecule may be administered to a patient
once or may be administered to a patient repeatedly over a period of time. For example, a patient
may receive one subcutaneous injection of TACI-Ig molecules after which his or her condition

may be monitored. Patients who demonstrate improvement or at least stabilization of their



acupuncture, physical therapy and gene therapy.
TACI -1 g fornul ati ons can be adm ni stered pri or,
wa@emalisgeeousl y or subsequently to ot her met hoR&T/U82007/068982

treatnment. [0026] TACI -Fc5 has been shown to inhibit

BLyS activation of B cell proliferation in vitro.

Treatnent of mce with TACI-Fc5 results in a partia

block in B cell devel opnment that has a mnimal effect
condmcmnna/ behdmipistared 8 §AS1ig fesien wolesulraencatedbinfer ar pdditienl period of

. T TR bR O BRLAERE o LB L OSSR,

patient @£ be %MhBSsterad HRbsBdses HOTACHg fiknThdlecule defih®s foun vicek interval.
bl ood produce fewer mature B cells and_shaow, redugc

Alternajes lpstom e R AT er LA Thve | PAENE Aeion molecile during &
twelve év%e}%ﬁi&%?v@b 1OTHE iRl dﬁﬂf A@Pfg%ﬁ{)f%c £s o8l é{ﬁlghﬂn%& daily, bi-

one marrow and nesenteric ynph ere
daily, w&elﬂg, lsiavéakgmrrfdmayl,thncﬁrftlelyeerces in T cell popul ations
in the th h . node and spl een.

[0029] | Mﬁp{ g E?Il mq_lggnigs, is azlggmg@ged)to[ad@g??t(lp@ppﬁléﬁ,that 1s efficient for
treatlng-{l‘laé-il)dau e’ S B8hdittH. Ahlond Bhib8&RIAR B b “@Eﬁtin@o ‘i’ﬁ/relatlon a given

ction In an | mmune response in mce whet her
disease adchlsamdst evoduted Uit inat ﬂum@dlt%anl}dbrtmsrim@eea@@ or ¢higorder, for example,

arrestln%ﬁ}e glr ﬁmr?l%s(g%fl] 3 18%2%8 ﬁg%@&'gl eﬁv;v tg?] ﬁlségasg tO%I sglsd’er %)r

examplé; Rahdi@NABrGiSn BPERINREse drillividerbriTBlicvilde borﬁfltl@ryéaﬁl@dﬂ I8y or
'upus erythematosus, treatment with TAC -1g fusian

resulting fiometha lisgass csfdiserder.fer exemplerireliqving, RecveRfte ordregling symptoms of
the dlseg ?Pq dg%gdeéggfgno%}be? fjn ﬁ%’?’e%l tﬁ%gﬁm%aﬁgngeﬁﬁéﬁ{rﬁgﬂgger 1 kg of

patient’ §Bbdya@31@ht todwaeg par t kg of pzﬁl,enﬂ's%ﬂdyl Weights fabbtirhal dose for treating
i nhibit the devel opnent of col | agen pecifif ) ) )
with a T HBgurien mglePieice dsueApechey ¥eg welRgE ! Figure 1, described in

ﬁuﬂwr%%gdﬂmﬁ%%ﬁé} sand the rate of occurrence of disease.
Ss et ‘a I munity 2001; 15(2): 289- 302). [0028]

[0030] AAcﬁumpnsTAGlIe]g malepule siagdpealeliva@ed ingpnfyssitarie nanaerulle onay
atient qnce or

SN SR N A AT TR S—

peritondal Hﬁ‘ectlgﬁ’ is #% §ﬁ%u@&ne&1sﬁﬁ}ebﬁ‘6ﬂ Iﬁ%oih@ﬁ&hl‘!&ilﬁ’l@ﬁt the peritoneal
subcut aneous i njection of nol ecul es after

injectionfs admlmswrezo;hntoethe eupupt abdnnmm} “@gl ¥Bhen mersctharpens igjgetion is

e e

relatwelq’fQJl&%ltb tHieR R eine dHoy ef(zﬁﬁplaﬁs aldekt 4d i6 Pedlsondl p@hsrbie IbeTibpeated
ti onal Perl od of tinme may be from about 2 t
drug ad@y@gfat@@, the site of agminisizatign @ thg an erior abdominal wall can be rotated or

alternated. Exemplary zones for subcutaneous injection into the anterior abdominal wall are
depicted in Figure 2 and include right upper external area, left lower external area, right lower
external area, left upper external area, median lower area as well as right and left thighs and
upper arms (Figure 2). Alternatively, a TACI-Ig fusion molecule of the instant invention may
delivered via intravenous injections or orally in a form of tablets, caplets, liquid compositions or

gels, etc.

Example 1



patient may be adm nistered three doses of TACI-1g
fusion nol ecule during a four week interval.
wa\kaoensgeel y, a patient nmay be adm ni stered seRENUMIOTE63982
of a TACI-l1g fusion nolecule during a twelve week
interval. The adm nistration of TACI-1g nolecules to a
patient may be daily, bidaily, weekly, bi-weekly,
nonthly, bi-nmonthly, etc. [0029] A TACI-Ig fusion
TestingsT ACH{ReSi Fhaguvacology &F exdc ol egyaamsbP hammadokingtiss it an fxperimental

is efficient for treating the patient's condition. In
one enbodi nent, the teAmimhlMadelng” in relation a
gi ven di sease or disorder, includes, but is not

[0031] | TAICISEstvas dvalthl th B8odt Resifinks asRiePihatih®0idde the dppbrtunity to
exanpl e, arresting the devel opnent of the di sease or,

directly dbseey thefynatiohilavdencs aflhe tnmurewsism. dVidesrwie chalignged with

. exanpl.e,. ¢ ' regressifan [ e o
nten 8R0S ST VIRSEGHREE DBt AiE1BEE" Phie convol. et
in an enh@rlsqéhtah@ grdlsripenl vhrel idfeeeias.eAdiingiuanonlef a sihgle dexaofiT £CI-Fc5 by
relieving, preventing or treating synptons. of the

the subaaneaw(6) rote sctesd Cira1asineEhest S aRBOMGraN ¥gl\f1+?éll?1dﬂ%‘ﬂﬁﬁ¥a'

. 0 . ' Qff o1 i ' .
oeine B 168, G B P gk SRR 01 o iircton
[0032] OPivorAISaftos Bhdromcdlogastudigs sidwedahat AA CI-EeS mdiged no major changes

o PR GELS C20 00 SoyEL SRSl B e 0 20kam o Lo
80 mg/ﬁ% ;@){ngf“iln%;é Qirgﬁﬁ#r %%a@e&?rybpep-ﬁle%éés\éﬁﬂ esbokidt@ Wetivity, that may

bl e manne n one enbodi nent, the nolecule is
suggest deihoneddrhnkignistimulan edlecti waesseh eh80 mg/ken viithey No-observed effect

di t ot h eritoneal injection is via
bva(}ﬁﬂﬁgdﬂﬁ%&S@gn? ction. In another enbodinent, the
[0033] P§VhcnQARRhisteddas miedad SsiAglaidbseshyethe dnttdveRods(EV pait T raute, TACI-

~abdomi nal wall. Wen nore than one injection is )
Fc5 did metjudpesgmerialify o Apprecable gerssal ordoral abijogmel dipstsdn thepnimals up to
. adm ni st c [ rs apart and relatively
ﬂw}“g%ggégmgﬁgg? gﬁﬂgﬁ&%iﬁgﬁrgg%géxanple as close as is
[0034] I @&s adaliistrapos s hoakeysof Thaidated adinge dawibyitbe BEtrown at the
the site of(ﬁgninistnation,on t.he anterior, agdowina

dose leyghpf 240-mefke didnetredidp martaither BEnY BASHIPHF 7 i5dkes f or
[0035] \fva @)F]]Ctﬂé BAGONShe %sgﬁ% %&%Pw Ei?ertzzhrgr rﬁ@&&fs 0@ hdRREQABRLT TACI-Fc5

are depicte gure I nclude right upper
by subceteherus abutatemjcel a the doseseof %R0 end 80 ng/kegicveary sgviond deps it may be
| ef

ext.ernal area, t. upper . external. are nmedi | ower
conclud Bt HE cafinp i sy ghORaRR FEPE PRGHE o ey "M R
Treatmdnfiré e nfodifidibed EHfin¥€ to/the dmbAkE systerh UekORvemtEaUlRloses.

of the instant invention may
These changes involved decreases in total and mature B cell numbers and IgG and IgM serum
levels. Immunohistochemistry tests done in the spleen and lymph nodes confirmed depletion
confined to B cells, with T cell number being unchanged. All these alterations, time- and dose-
related in some cases, were considered as exaggerated pharmacological effects as expected in a
responsive species after administration of very high doses of TACI-Fc5. Overall, these effects
were seen after 2 and 4 weeks of treatment, without major indications of progression with time.
They appeared to be almost completely reversible after 4 weeks of withdrawal of treatment,

except for decreased B cell counts.



delivered via intravenous injections or orally in a
formof tablets, caplets, |iquid conpositions or gels,
wer@r/1Es2a6pl e 1Testi ng TACI - Fc5 Phar macol ogy, PCT/US2007/068982
Toxi col ogy and Phar macoki netics in an Experi nmental
Ani mal Model . [0031] TACI-Fc5 was evaluated in a host
resi stance nodel that provided the opportunity to
directly assess the functional reserve of the i nmune
[0036] s Jrsonrdan toMseastaieBesel maddudatiga devarsibilitys £ fudher stugly iy gice was
dur i TACI ~EC5 eatment . ;
conductiit § 445 550 i 20 PR Bl Y ANER LD 20 43 ¥ loger recovery

periods PREESIRBESK twial ahd mbfuctitculutinddBredlisstdsatdched afterawsimaitles of
dose of TACI-Fc5 by the subcut aneous (SC). r.out

. e . .
withdrayaki Seng/ker andiadier hgnathsert 29 me/kg. aMorepesta e ipisfionjnguced a slight
. | cisf i i .
rasd, PRAHERAGFRRUL i 9 E M byl s g
doses. [ 0032] Pivotal Safety Pharnacol ogy studi es showed t hat

BN T R R
toxicitygflgigﬁé(ﬁhé‘ Bode® tdsh@: SO HRHD 1RE/kBRvER/KP dayWhén igiveil fofoud

1 ghtly increased hyper -al @rtness and 1 oconot or
consecusige iweeksy, that may suggest minor and transient

TR O R
tested. DO I 3htcWRRA rébidible Sti gt mMdderiite chadBestolShMghatdds erigiyf (mainly

~ the intravenous (IV) or SC route, TACH Fc5 did not )
perivasquigtue@onpeleat and pospopiply el iabiteatess Hisreaindesed) bt gyere considered

. f i : ) . .
iy 3081 P FAGEAS AL of L BTHAHE B BANERL o fowamimal
showed @ ghtror siddatatosubacuteiifleeysativh afdCiatdChitha castsomydtndnsse of

by the SC route at the dose |evel of 240 ng/ kg did not
them. yesult in mortality or in any major toxic effects.

[0039] 5%‘2&%2@?‘%@ e dégreafsgseatrtﬁé%p?loé’ﬁ@ hiedieddrhfhatdonlas well

mnistration of T Fc5 by subcut aneous
as histologicabddpbetivinad thzt spldee foldiselsr mhargnal 20neakdos0 torh¢ k B-ealledependent

sy sSE 3 e SHBE EE R F PBOAE Uk s
of the pREHBodyhafdd pRPértieebal RAT-Fesl dsish@ih 899n $ipdfanB ekl vive phivénacology

~imune 'system were revealed at al] doses. These, ) )
experimghtsnflesir dagres waskxdegsratad.ars expeatest in|toxipelogastudies @ which animals
are purprg)lélgig %Eirsnine}@tgre!i %%ha odses!, gfl\ﬁlg' Bt w)mpound. While low serum IgG and IgM

levels and spleen lymphocytic depletion showed a clear tendency towards recovery within the

one month withdrawal period allowed, total and mature circulating B cells did not show a similar
behavior, indicating a longer time needed to recover.

[0040] At the end of the treatment period (week four), males and females of the high dose
group (80 mg/kg) showed a slight but statistically significant decrease in mean total protein
values compared to controls. A slight trend towards decrease was also seen at the same dose in
week two, and at the end of the recovery period.

[0041]  Serum protein modifications in the high dose females at the end of the dosing period

included a decrease in globulin and increases in albumin percentage and alpha-1-globulin

10



| evel s. | nmunohi stochem stry tests done in the spleen
and | ynph nodes confirned depletion confined to B
w@edora343xé th T cell nunber bei ng unchanged. Al PCT/HEXO7/068982

alterations, tinme- and doserelated in some cases, were

consi dered as exagger at ed pharmacol ogi cal effects as

expected in a responsive species after admnistration

of very high doses of TACI-Fc5. Overall, these effects
fractionnaiphasleglobulint factnabs apperred Bighér thareeaniesht in grpurhd tamales (20

maj or indications of progression with tine. They
mg/kt%")'appear ed to be al nost conpletely reversible after 4

[0042] WBRKSInOFenily T VG- F &8 whe Rl iRBdth mRX%GERlly af ot fsm@ree stsaekd low
B cell cCounfs.[0036] In order to ascertain B-cell

levels ofrpigalatinigdinding antiogdiasiduging and aferfies treptment nepog) and mpikeys (low
levels v&:gen% ﬁeraﬁl 38 d&g%@ﬁo? L 5fe@&né}m%91s {14?9 wik %6 'awéigﬁcedbf

onger very peri o

neutrahﬁﬂg@y@tsqalegfmtgnh@lspadjeg mature cir cuI ating B cells was
reached after two nmonths of withdrawal at 5

(0043] oIS eyt ghergmdard WSEBORIGE Yo et wf%aqc?@wco?ogy of
reprodubt%jf %ﬁeﬂﬂﬁ# ngfJ tﬂl 6L 9 de ZJE(PM@I%ILI@O YR Gy § route at the doses

amTator anges at f e I nj'ection
of 5, 20gintl 88 nag/kgkVergdnd day bﬁﬁﬁundﬁubngﬂwmatug andrmprtd malatplamettlon

period) sy 156! AR Friuse S R b et B e fice and

rabbits, 'ﬁgétlég 4)?%@ FohitShith&a¥ses WM 0HRIND rhPkg/eOsty 26@1aE thtuhg/ e
[0038] Local tolerability was considered

organogamlS}ﬁfaWbry up to and including the highest dose

[0044] ﬁ’gﬁ gf:é'ghtg/ﬁe% rel %@gﬁ@g é}?’f? Veiﬁ%ﬁﬁcﬁ)&%ﬁ%%}% gg’&? Saé gte&naptlaentatlon

losses fOMRIVARY ek RAGread 20088 B0 @ik d/everg ehd dayndf TACBRFES formpdred to the
i nduced, but were considered mainly related to the

control B¢l presence of exogenous proteins. Only at the high

[0045] ?%?@uat?o f%@aétg%héurﬁﬁ gff\ﬁ-ﬁi% 380 Iry]p r@&?&@ef‘opﬁ%ﬁ&ﬂ&f showed

ammuatl on assocCl a a cyst ormation’in on
that no ﬂﬁbﬁyb&ﬁxlc [eﬁ@éi@]weﬁ geenl hipdrnynipsB-ané Inb compbend-ctedfesds at

the ly g subset determ nations, as well as
alfom?ﬁt@pwsale ‘Fce epl etion of the spleen follicular

[0046] ”ﬁ{ &gﬂﬁ‘é tKe%ﬁbx?B Q@t‘éﬁdév@l efit s@u&;ﬁéﬂo“ﬁi&lﬂ%%ﬂﬁneﬁf &fked a dose-

ecCreases n total G and gM serum | evel s were
related bwnbodlshwylghEgaerl ewhlowae fc@d canmmspﬂm infthet fregnant animals treated with

20 or 8 1{1112};1(%? By ?rﬁlra;lryv'g}rx P’Frlgl%gff”a aAr%es Iivcersé asaslomateg with a¥1 1ncreased
rate of resorptions and lower fetal body weight at the two higher doses.

[0047]  These results suggest a possible effect of TACI-Fc5 on implantation of the mouse
blastocyst in the uterus. The observed effects of TACI-Fc5 on maternal weight gain and food
consumption were likely responsible for the observed effects on litter viability in rabbits exposed
to 20 or 80 mg/kg/every 2nd day during organogenesis and that there is no direct toxicity of
TACI-Fc5 on the fetus. No malformations were attributed to TACI-Fc5 treatment in these two
animal species.

[0048]  In addition, histological examination of male and female gonads and accessory sex

organs was conducted in the 2-week and 1-month toxicity studies done by sc route in mice and
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experinments. Their degree was exaggerated, as expected
in toxicology studies in which animls are purposely
wa@ceiwrnssseer ed hi gh doses of the test conpound. PG¥IUE®07/068982

| ow serum 1 gG and IgM | evels and spleen | ynphocytic

depl eti on showed a clear tendency towards recovery

within the one nonth withdrawal period allowed, total

and mature circulating B cells did not show a simlar .
monkey® éhwhichr TACHBe Twes administeserhevery 2ribonrveneirdidgy sigsrsgtively, without

. 3 f the treatnment period (week four),

ev1denc%§?é§eltrarl'§%t ]%e%ﬁeaqe%gecgsf t he high dose group (éo ng/ kg) )

[0049] S TawRGabtodrarghistudyitin gibaits sttawed|that TAQIRFES foantlatiec weasell
n mean_total protein values conpared.to Cﬁ%%{ols

tolerated qeghy e HUeoH SR 1 SHEBI BRI TRHE  Faiisal fegose fg 70 memL..
. . f
[0050] ; %ﬁr&%@ d s&?}xﬁiﬁ%@k}n\éﬂc staB¢ iPhaleREic€BY 1'9fand RE lﬁﬁ&@%iﬁ }é%nducted

rum proteln nodifications in the h
in mice dp sthdrehmintavertous hentg atlthefdosdhel Hmgikeg optae isubtutancpusrotte, at the

doses 0@%%5%@3}5%” gl obulin and increases in al bunin

fd al pha- 1-globulinfraction. Al pha-

(00s51] 1T8h@RMhhfndal ASsohAdna, 59 vaRRGBNAMd BegRes 4thbaR t6 26ho@sswith a
in group 3 fenal es (26’ ng/ kg) . [0042] | mrunogenicity

t12 calcwéted mOpe FoMdve-S50 bantisn both nice (only a few femal es

s SRR o RSP FRG08 AL R o

adminis(rh@M, laawiedBicWETACTE usNelasadl in€l hated) romett@ bedyy witk lah @Himiinntian half-life
few animal s); there was no evidence of neutralizin
of 44 hoat. j hiber suboytanesps pdipingsyatipn dhe 1ago betweppdhe £LE s\(Agea Under the
: ' ta fel [ g
curse) YEELEYa L 8 S8 1500RL s LTI PL LS Pt ber .15,
suggestifif arlogsl df dygsd-popoitionatitly @t tedighedsbe nmice, treated by sc

s AL IR B 80,08, 80 TR YLty 89 e
of 1 and'(ﬂgﬁ’ll AL Bl OA% 19GES B eARM1cBEPT Y Righief @L42@| l@e\’l@tﬁl_ﬁﬁéﬂ‘i‘@ﬁthe intravenous

ryo-fetal devel opment study in fenale mce and
1 mg/kg duisb) ingnice.r Sace thempparentradimivatin halfelifgyesnobaltaed, 2ige lamgr

bioavail%@lilif%(él%(s_ {vﬁé %ﬂ%\f %@q%é F(?llld{i :b? gxﬁlgglfzg :E) %ﬁ?r%zgagg éag%th glearance and

volume @98RtTbRatiah BAmMORCHBBARY bif aMecreasdBdbRptiorn ARl taflicforr@ikion of a
| osses follow ng exposure to 20 and 80 ngy/ kg/every 2nd

deposit ghe gite afATECEE conpared to the control group.

[0054] A single dose pharmacokinetic study in male monkeys by IV and SC routes was
conducted in male cynomolgus monkeys injected by either the intravenous route, at the dose of 1
mg/kg, or the subcutaneous route, at the doses of 1, 5 and 15 mg/kg.

[0055]  Six male monkeys were divided into 2 groups of 3 animals each and received 2
administrations separated by a wash-out period of two weeks. Treatments of period 1 were 1
mg/kg IV (group 1) and 1 mg/kg SC (group 2) and treatments of period 2 were 5 mg/kg SC
(group 1) and 15 mg/kg SC (group 2).

[0056] Time to maximal absorption (tmax) Was estimated between 6 hours to 8 hours, with a t;»
calculated to be around 120-190 hours.

[0057]  An infusion-like profile was observed in 2 out of 3 monkeys during the first 15 min

after IV bolus administration, after which TACI-Fc¢5 was eliminated from the body with an
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[ 0045] Evaluation of the data obtained in mce of the
enbryo-fetal devel opnent study showed that no
wepdrgsseoxi c effects were seen at any dose, aPdI/Ng2007/068982
conmpound-rel ated fetal malformations were induced.
[0046] In rabbits, the enbryo-fetal devel opnent study
showed that treatnent caused a doserel ated | ower body
ain _and | ower food consunpt#on in the pre

i ght
clminatior Bril-414 01020 dcPSAaUS. 206 JPIUBTS QRGP EEN) AR Ay ss. wes
382+ 8?%1%%%&)%11@?%&?1@%&%6%&? ﬂ‘aﬁisﬁg ted with an
'nctedsed rate o an

resorptions ower fetal body _
[0058] WRifghtubziitahbsustadmitisightion, the #d3C vE.Gd4F prophemealitysdstgood, i.e.

M (T T
{ TACH- | i
by the sﬁ%(,{lllg%lﬁ%? | %Hteﬁgélgﬁﬁ%g g/P. B A R IIW%&?RN&\Q R, aid ahe 98177 at the

y res or the observe
low, inteffedbftsamhhigh Hoes. Theadfbtd, TACIFcb atsialsost xpmpletely abspebed by the
or 80 ng/ kg/every 2nd day during organogenesis and
subcutapgpys I9Here is no direct toxicity of TACI-Fc5 on the

[0059] I EB%evé}pof@AéEF@We%uﬂ@fnetlllé‘bFé:Jl&Hts%‘igfe@ f&ﬁig&gﬁbetween

reatment in these two ani mal Speci es. [0048] ] )
doses ofatinigtkighhy, [Vhos$ @ rages; atriek Brand dpsasiof §for raineg/ kg dedpeetaedy, in

priod SR SRR N 0 R HOREED 80 B B

elapsed) Whibh G@s ARAMRNGRYS d ddmpéte Blihiiaktiofr 65 theasmisislerddsdogipednd (5
every 2nd or every 3rd day, respectively, w thout

half-livesvpquirede BpwevasathaediC eentiibuiipreofthe previdu dasgs copfbbe estimated to
represerl%tg)}%gﬁbtog{ PRI t%{a‘lij Fb({(g Fh eé%tb?gt s showed that TAC -Fc5

ation was we | ocally when injected

[0060] byg EE;i‘uﬁlle([?dlli sHoeeds 1r002?;|ﬁ) dedroascalibi I\ dosing.t Hiee thome/kgfSC dose
70 nL. [0050] A_.single dose pharmacokinetic stud
showed iaﬁll%khlﬁhﬁéf@yl il 9 Qe gt AT ESCRGR ARYER than! AAibe 5
j r iclat 4o eu’b t
e QgL L ORI 50120 30y SRS SRR oy
respectiaglg). TgMspriog. le{edOGibjvediand 81060 decx¢ase hftertddodqsingo No(ditferehces were

o B B S AR e 2t R bl B 15 mee

doses rdspdcgtign- | i ke profile was observed during the first 30
m nuteS after 1V bolus adm nistration, after which
TACI - Fc5 was elimnated fromthe body with an
elimnation half-life

Example 2

Determining TACI-Fc5 Tolerable Dose in Healthy Volunteers

[0061]  The first phase I study of TACI-FcS5 is currently being completed. This is a double-
blind, placebo controlled, dose escalating, sequential dose study investigating the safety,
pharmacokinetics and pharmacodynamics of single doses of TACI-Fc5 administered
subcutaneously to healthy male volunteers. An outline of the study design is presented below,
along with summaries of the available data.

[0062] TACI-Fc5 was administered to healthy volunteers in a double-blind, placebo

controlled, dose escalating, sequential dose study to investigate the safety, pharmacokinetics and
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of 44 hours. After subcutaneous adm nistration, the
rati o between the AUCs (Area Under the Curve) obtained
w@eoorhas33 doses of 1, 5 and 15 ng/ kg was 1 : 5PCT/BS2087/068982
the dose ratio of 1 : 5 : 15, suggesting a | oss of
dose-proportionality at the high dose. [0053]
TACl - Fc5's bioavailability by the subcutaneous route
was of 76 and 89% at the doses of 1 and 5 ng/kg, but
pharmaewlynaroiee of single doggsedftTALCakco1Sinpgisteged 9tbawaneoaslyip heathy male
lunteds the intravenous 1 ng/ kg dose) in mce. Since the
voluntedSparent elimination half-life was not altered, the
[0063] | PBEN grbinRAfRubRb Werdreehs@d v ddeah dobiag lat@ip dhe sabjecrudad
be expl ained by an_increase of both ¢l earance an% )
randomizgdl ¢mieceive aiptacebminigcan.orithel ethgrsgpesyipe Ay (d-Frac Helewhe

. ' . he . f-ar [ i .
dlschar%bf?cgrﬁ gléé i?lgjesgfg?tlléor%l EIPEO% g%]}{&g\fs : ntg %e,ﬁs&@@e@@%‘tﬂen@d dn outpatient
basis fophaenaeekd sfeichedudddmdyessmemsl Systemicemd 1dwal tolerabititySE TACI-Fc5
routes was copducted. i n, mal e cyngnol gus .mynk . .
were morjoged BYPIbYIca] CHETAIRG THieyBIHEN PR gl falgrabilgereactions
i j e i IishsdpsRAd 8CG
ol BB (UL FRGURIENN suf ity bl comess o
(electroclirdiogehs) reatet? lahpmtnyy assesBneants andl rscarding od advarsscayievied 2

oot B A AR SRR SR AR R Bl seven
week p&%d%%’ovlﬁn?&%giﬁ SChé PraHRACEIynamit $ffRabfMEATSFeS waehiodttord using
wer e ny

/ SC (group 1) and 15 /I kg SC (group eﬁi
a numb‘fbroxf mgjrkers frsludin phecytssbIsst bsoﬁAngtSm/aﬁlysnaégla@gfe elist(edp138+),
s SO CHRRTAA B ER S rah ErapLghense, cose,

cytotoxierotellsq Css-, gsed,uedl Trels @D5-0), fleerBInR By ITAICIF ¢t lkemplex,
first 15 mn after 1V bolus adm nistration, after
IgG, IgMpapth TG FEcR@gtibediese| i i nated from the body with

[0065] gp%gé HcBRtibe Wab ghified h§ &n Qlfgof'i@]%q wiBin E®dy &éﬁoéggg}égggzupon a

distribution at the steady state, Vss,
review ofldakegthre weeks afiemipamgt Four gronpeetiedoasd: gravipd reotiverk?.1 mg;

0058 fter subgcut ane adm ni stration. AUC vs.
group 2(15eR el B orIR Fehand g Bt kg ved B9 By 5730
[0066) ?_E%Eﬁ@.—héa@tﬁy il SaS8Se@t whre ARtk SHEIK Gubclifieous doses of

-Fc5 bioavailability by the subcutaneous route
TACI-F¢ at dasearanginggrom A&3 mgrlsg ky® mg/kin swifetyasd mlgabiliy ¢apa have been

S RN T T R

betweert éiorts. Four cohorts have been studied, as shown in Table 1.

Table 1: Repartition of volunteers

Cohort Number of Dose Level Administered
Number Subjects© Dose”

1 6 0.03 mg/kg ° 2.1 mg

2 6 1 mg/kg 70 mg

3 6 3 mg/kg 210 mg

4 54 9 mg/kg 630 mg
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subcut aneous route. [0059] Low |l evels of TAC-Fc5 were
found in the pre-dose sanples for period 2 (between
waelomed3ete 1 ng/ kg by IV or SC routes, period 1PCHOS2007/068982
doses of 5 or 15 ng/kg, respectively, in period 2) for
all six nonkeys, since during the 2-week washout
period only 2 half-lives had el apsed, which was
insufficient for a conplete elimnation of the .
? At eachdibaieseler manivalipaighicf (78 kigayas-assuprssl, méthspbieefy receiving a
standardioadbdase., t he AUC contri bution of the previous dose
® Due tcodilutidneres thendise ddmmistapd esentioridmvys Hbfold 109 tfanthiad been
plannedt(013ahg/ALC This BE6H Wk identl fAGHbN k@Ges of pharhraveltisethiawefiom cohort
1, but f&oWn 8@§§f&ﬁ§%§ﬂ@fter IV dosing. The 15 ng/ kg SC dose
¢ includ BB AV H; Rt gﬁ)bby hi gher effect, while no differences
RRRIGDe

“One é%?gases of ‘ﬁ%@§ﬂ§E§@§gﬁgﬁ?§F gfa?tgglig gcéggsig

X KL TR G

and are SRSEE MDAkt ween the 3 SC doses (decreases of 23.5%
23. 0% and 24.2% after 1, 5 and 15 ny/ kg doses
respectively). Exanple 2 Determ ning TACl - FcS
Tol erabl e Dose in Healthy Volunteers [0061] The first
phase | study of TACI-Fc5 is currently being
conpl eted. This is a doubl eblind, placebo controll ed,
dose escal ati ng, sequential dose study investigating
t he safety, pharmacokinetics and pharmacodynani cs of
singl e doses of TACI-Fc5 adm ni stered subcut aneously
to healthy mal e volunteers. An outline of the study
design is presented below, along with sunmaries of the
avai |l abl e data. [0062] TACI -Fc5 was administered to
heal t hy volunteers in a doubl e-blind, placebo
controll ed, dose escal ating, sequential dose study to
i nvestigate the safety, pharnmacokinetics
andphar macodynam cs of single doses of TAC -Fc5
adm ni st ered subcutaneously to healthy male
vol unteers. [0063] Four groups of subjects were
recruited. In each dosing group one subject was
random zed to receive a placebo injection, wth al
ot hers receiving TAC - Fc5. Fol | owi ng
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di scharge fromthe investigational site at 24 hours
post dose, subjects attended on an outpatient basis
wo eno7aesed weeks of schedul ed assessnents. SysPEns20aT1053982

| ocal tolerability of TACI-Fc5 were nonitored by

physi cal exam nation findings, injection site pain,

| ocal tolerability reactions at the site of

i njection(s) (redness, swelling, bruising and

itching), vital signs, 12-|ead ECGs

(el ectrocardiograns), safety |aboratory assessnents

TABlen2 DRintbghgpliit Gidveéterstissent s. [ 0064]

Phar macoki neti1 ¢ and phar macodynam c markers were

dRdigfcedshiQuahouiondhe seviprweek comrtizod dobt OW mgal

Adesksy. The phagpymeodynani ¢ ef fect sof TACIs Fc5 wass

noni t or edmesmi Ng a reoipes) ofs.o@rrker 958 (6l udisngs4) 307 (7.4)

| ynphocyt Rangeibset s 253 FACS2&a#il ysi 49-841 asri@-4del | s 19-€D

Ba8ytYlass i ture Bceﬁlls (CDg19+, Igl), matyure B cefls

IfdeD 19+, D+), T-hel per ceI | s (CD5+, . cytotoxic

e | s (M@El+ (@842)47&& aPo-aCoy| | 34 @E%+)§;3(?-¥)ee24‘8(2'4)

BlyS, BLYRMEACI - FcF2886Pl eR3 1 R{G {8 antF3FAG - (25289

Haishtitbbdi es. [ 0065] 6Dose eséal ati onbwas guided by &h

al gori t hmMgint hi($P)t Hes242-¢4dly 180 G198k ol!,77 E%{gbdl 7@&@3%)&11 78 (0.07)

revi ew of Rehg¢ a t hr ele77wé§ksléf-ﬂ 8r dasihg> Fddrl.7§r olips1-91

Wweighekglosed: group ¥ receivéd 2.1 ng; group 2 recebyved

70 ng; grbdigm 3 SWCEIVEW)21684.0g2and 747 Gup F624TDi vad 04

630 ny. [ROE6] ResuliPs: head-itly naléesd4ol urfBsérs wei-&l

Sadi©s)i st efied si ngl & subcut aneous deéses of STACI - Fc33 at

doses rangilg fromdl1®@%) ngbkigotp 9 enmbley. sIadoedy andoo)

t ol er abi | Rénge dat a haww) beenwsed, D@t hero Wi h FAQS)

rRantal(ye$i S Of | ynphowyte subsets at week 3, 20 guidesthe

dose escalvattd on betowem®en) cohonds) Foroowphdrd @ hayv @3 (100%)

been studome, as shoom) i n Tabbhe 1. o@bl e 10.(0%) 0 (0%)

Repartition of volunteers Cohort Nunber of Dose Level

Adm ni stered Nunber Subjects Dose" 1 6 0.03 ng/kg 2.1

4.8

00671 S0 R A2 s 0 PO TR and fhe T oy it was 2
kg/m2. wdbvalestaens dverevivhite salgsect s receiving a

[0068] TACI-Fc5 was well tolerated in all groups. There were no apparent effects upon

physical examination findings, vital signs or 12-lead ECGs.

16



st andar di zed dose. Due to a dilution error the dose
adnm ni stered to cohort 1 was 10 fold | ower than had

whe@n/1pi3aghined (0.3 ng/ kg). This error was i dene¢Tf/UsaH07/068982

upon revi ew of pharmacoki netic data fromcohort 1, but
foll owi ng dosing of cohort 2. c¢ including 1 subject on
pl acebo. d One volunteer w thdrew before the injection
t ook pl ace Denographic baseline characteristics were
summari zed for the popul ation by cohort and overall
and are shown in Table 2. Table 2 : Denographic

Chart a1 8 Lidtio® Trélta{em-mﬁérgbhm&em Bvémts Repbeted td Date
Caohort 2 Cohort 3 Cohort

6 6 523 Mean 30.2 (7.0) 33 O (7.7) Pempenis 8) 35.0
Bod{ Sysftin 30. Freferfed4)mRang&A2B- ABA@3- 4RC1L9- T 13 Pladebo 1 Dotal 4

Body Mass n 6 6 6 | ndeRke55 2Fc{ kg/ Aid) K30 (SD) 24. 7

(1.7) 26.0 (2.0) 24.02(8g5)70pg, 3210me8) M 8 (2 4)

Range 22.2-26.6 23.1-2& 9 18N7-28N2.3-R7.5 ¥8.7-88.9 %

Eye Db@8% (n'ﬁ_yeﬂdéed@mﬁ 5 23 Mean (SD) 1.82 (0.04) 1.80 2.1

0.07) 1.73 (0.06) I./8 (0.07) Range
Gasﬁ"‘“f“i?‘ia‘ ’(T°£?Ta’f"" 1 1.67-1.85 1.68-1.78 1) 67- 19911 2
disoffgrs g ht (kgﬁ’ern 6 6 6 523 Mean (SD) 81.7 (7.3) 84.2

(12.1) 74Dmror ey 76.2 (9.2)179.0 (9. 4) 'Rangé 71-61 83
69- 101 67M8uth @8r@Mm 63-101 Sex n (% n 616 6 5 23 Rkml e43
6 (1009 Bakk00% 6 (100% 51(100% 23 (100% Range O 64

(0% 0 (O¥Bmifng( 0% 0 (0% 0 (0% 1 1 2 43
General disorders Influenza-like
and administration illness 1 2 3 6.4

site conditions

Infections and Nasopharyngitis 4 1 1 6 10.6

infestations Perianal abscess 1 1 2.1

Injury, poisoning  Contusion 1 1 2.1

and procedural Joint Injury 1 1 2.1

complications

Musculoskeletal ~ Arthralgia 1 1 2.1

and

connective tissue Back Pain

disorders 1 1 2.1

Nervous system  Headache 1 2 2 2 1 8 17.0

disorders

Respiratory, Cough 1 1 1 3 6.4

thoracic and Nasal congestion

mediastinal 1 1 2 43

disorders Pharyngolaryngeal 1 2 1 2 1 7 14.9
pain

Skin and subcutaneous .

tissue disorders Rash generalised 1 1 2.1

[0069]  Transient redness and swelling was observed at the site of administration in some

subjects, with redness affecting all subjects in cohorts 3 and 4. Although the incidence of

injection site reactions appears to be increased in higher dose groups it is believed that this is

related to the increased volume (and number) of injections.
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Race n (%9 n 6 6 6 5 23 Wite 6 (100%9 6 (100% 6
(100% 5 (100% 23 (100% Ocher 0(0% O (0% O (0% O
W@ OMy/18413¢0%) [ 0067] Overall, nean + : SD age WaBCBOS2087/068982
7.4 years and the nean body mass i ndex was 24.8 kg/ nR.
Al'l volunteers were white males. [0068] TACl - Fc5 was
well tolerated in all groups. There were no apparent
ef fects upon physical exam nation findings, vital
[0070] SFgR$-cliht (4B) eawhdnCinerpain advarse evanst werk reported in the seven weeks

Followings o KHeBBIg By ARHF FHLTTSed 140 MOTAEHIC, AR gpiginder being
modera%’?‘gleverf) s %%BI%F I\'Ifrlﬁtrﬁ{vefe% foereBverfCeavefiztng. nla@grlg&‘wwersi events

Yo Eye Di sorders Eyelid OCedema 2.
durmg tﬁaqtenod riﬂmet washo Afypshomit relhtiqrahip b2tvicedithodases ef TippeitcS

aamin 23 BB BB BRSSP P e
events tefirtddQd dareldrk Qg AATh Mablersat i on i llness 1 2 3 6. 4
site conditions Infections and Nasopharyngitis

6
[0071] 10AK TiFebds belicved o Reeishenin goerdiolasabilityjat doses upjte |6§?0 mg with no
mgmﬁcgnq safo Py cno%ce(%(r)lg Belng rzﬂse]d ]Th%seldata support the intended doses of the proposed

subject studies.

[0072] A non-compartmental analysis of TACI serum concentrations was performed. This
preliminary analysis was performed using nominal sampling times. Subjects 2, 6 and 13 had
measurable concentrations pre-dose, thus baseline concentrations were subtracted from all post-
dose measurements prior to analysis. Pharmacokinetic parameters following single
subcutaneous doses of 2.1, 70, 210 and 630 mg are summarized in Table 4. Drug concentrations
were close to the limit of quantitation of the assay following the 2.1 mg dose of TACI-Fc35,
limiting the value of the data at this dose level. At doses of 70 mg and above, Tpax (time to
maximal absorption) ranged from 16 to 36 hours and the overall median t,; (calculated from the
terminal portion of the curve) was 303 hours. In addition, the AUC (extrapolated to infinity) and

the Cmax increased in a greater than dose proportional manner.
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and procedural Joint Injury 1 1 2.1 conplications

Muscul oskel etal Arthralgia 2.1 and connective tissue
w@aoRk/1Paede di sorders 2.1 Nervous system HeadacPer/1152007/068982

di sorders Respiratory, Cough 6.4 thoracic and Nasa

congestion nedi astinal 2 4.3 disorders

Pharyngol aryngeal 7 14.9 pain Skin and subcut aneous .

ti ssue disorders Rash generalised 2.1 [0069] Transient

redness and swelling was observed at the site of

adm nistration in sone subjects, with redness

affecting all subjepllgnp almetersand 4. Al though
Rrzameter easedréatménitgher ndose groups it Mis BDéddiany Max hatCV

this | §yelated to theqsingrgaseg,ypl {a u r
Cn}?f( (Hﬁ)jnilt)ti on?ﬁ[’ﬁgm] Fgrtg)ogi?gh?'o{ 8% ?61@ W) 74
@ﬂﬁkgle)nt advarismgevent § were reported Bn thé2sevé36 -
fol | ow ng dosing, Th J 0
\2@@;@}, 91.7 ‘%@re me’d gﬁ‘{nﬁ nJasl nd be| ﬁ%S 88
AU’G{HBQ@HI@ (4 evemgs, 8. 3% . 8§5her@<wer €0.5m sewy e 204 113

adverse events and no serlous adverse events_during
% ARGe@P od. 2TBEe was4no aPparefit rel iong% 637 65

d9t\esy the doggps of TAC -fep adnjoni spgoed jagd th@l 112
I ncidence, intensity or assigned relati onshl
Crme\pg/sdevent ¥m@he adier Qélgveﬁﬁéﬁ B@ P8 38

?ﬁ‘%ﬁmm%ﬁn%g‘%%ﬁg: er gbl { Ptojllat Tﬁglsggcﬁpllt obgl.’glge\r;gd )
wil 2Hhpho 70mg 5 255 23 219 264 276 9
AUC (h.ug/mL) 70mg 79.7 157 654 725 101 20
% AUC extrap 70 mg 10 1 9 11 11 12
CL/F (L/h) 70 090 0.17 0.69 097 1.07 18
Cmax (pug/mL) 210 mg 3 0902 1.84 290 4.16 30
Tmax (h) 210 mg - - 12 16 36 -
t1/2 (h) 210 mg 429 160 169 433 568 37
AUC (h.ug/mL) 210 mg 260 72 167 267 344 28

5
5
5
5
5
5
5
% AUC extrap 210 mg 5 6 3 1 6 9 54
5
4
4
4
4
4
4

CL/F (L&L 210 mg 08 026 061 079 125 31
Cmax (pg/mL) 630 mg 139 279 114 137 16.7 20
Tmax (h) 630 mg - - 16 16 16 -
t1/2 (h) 630 mg 313 16 291 316 329 5
AUC (h.pg/mL) 630 mg 992 194 719 1040 1170 20
% AUC extrap 630 mg 2 0 1 2 2 18
CL/F (L/h) 630 mg 066 0.15 054 061 0.88 23

[0073]  Pharmacodynamic analyses have shown reductions in baseline IgM levels in the seven
weeks following single doses of 70, 210 or 630 mg. Although no clear dose response
relationship could be established with the small sample size, the extent of the IgM reduction was

greatest in the highest dose group. Subjects in the 70 mg dose group appeared to show a return
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significant safety concerns being rai sed. These data
support the intended doses of the proposed subject
waewditas26 [ 0072] A non-conpartnmental anal ysi s PET/USEEN7/068982

serum concentrati ons was perforned. This prelimnary
anal ysis was performed using nom nal sanpling tines.
Subjects 2, 6 and 13 had neasurabl e concentrations
pre-dose, thus baseline concentrations were subtracted

of IgM kvelntaldrdpbstiiastsy seves weeksgrssdgei bevelpinghe highprsdose groups
Phar macoki neti ¢ par.a ers foll

remained sHRRIESSAT ALLI SRR ROIBE .erﬁwe$&00¥égggﬁ%?%§81p% Ig@ devels, or upon
the lymwgshlgﬁﬁ%uilﬁio;@ﬁhﬁw&e IJﬂ-EdéGrng)?mS.at ions were close

' t of quantitation the assay follow ng, .
Tlze Had invpasovdevdls TPRLY 3B CltHedicomplexenropartigaaisty qusing the

. data at this dgse |evel . At S e,
sampingggof kb a8 Sase BB P o Bh A0y
data obtBREd $n RAthy ARIOVETRkérs KB iowh TACEBRELislsafeend fwedinolereed by

termnal portion of the curve) was 303 hqurs.

subjectsed dpses o, (0 6AR maUEhg BatticapsIdsnesPNITeY Sty Of BYYer ! epigavere
compara%?@éetbv@% Eﬁgﬁ% c5 Erﬁgtgg{nggé)tﬁésr éxh%%\a&%%? TRERRRLE hBRBhically

manner. rameter Treatnent n
signiﬁc%/it chdviedi anpHyeixaldkaGiimetioqfipdirlgy, dtal signs, 320eQlECGs 0t inlsafety
.005 0.013 0.0 - - -

laboratory paraier. Ho%pof Aty Fa ek 2 adaBRs BRI KO TRy doa
- d i & RAABEM2 20.4 113 % AUC extrap
SUppo ?“eipfﬁ%’% §g§e§a i‘g‘g%zs 69 65 CL/F (L/h) 2.1mg 4 1.70
[0074] 1A9@r 6ingle dbs@4n hedithyImde Onscts, X GIETc5nBaghed Tawoaerween 16 and 20

hours Aglé?g’lg{qg?egizlg ﬁ?do%g@%gggggﬁggﬁéhé% iggrgar{%s %LE"‘;X v}le?e é‘r@ater than
dose prdpdrtidiallMedAAthaf-1if8 of TACIFc8 Wad approRinddidly 300 HodsICA

extrap 70 ng 5 10 1 9 11 11 12 CL/F (L/h) 70 5 0. 90
pharmagdynamicgdfeot §as notedyupay [gM levels at doses of 70,210 and 630 mg. There was
no apparent effect of treatment upon IgG or lymphocyte subpopulations following a single dose
of TACI-Fc5. There are no known or anticipated risks of particular severity or seriousness that

have not already been taken into account in the proposed study protocols.

Example 3
Treating RA Patients with TACI-Fc5 Compositions

[0075] RA patients are clinically assessed prior to administration of TACI-FcS. Baseline
assessments are defined as those assessments conducted immediately prior to the first
administration of TACI-Fc5. The first day of TACI-Fc5 administration is designated as "Day 1"
The following procedures are completed before administering to a patient the first dose of TACI-
Fc5 medication: ECG; vital sign (VS) measurement; physical examination; assessment of disease
activity (see Example 6); measurement of height and weight (first dose and follow up visit only);
routine laboratory tests (see Table 5); calculation of urine hydroxypyridinoline/lysylpyridinoline
(HP/LP) ratio; pharmacokinetic (PK) and pharmacodynamic (PD) measurement of free and total
TACI-Fc5 serum concentration, serum levels of free APRIL and BlyS, BLyS/TACI-Fc5
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Crax (ng/nl) 210 ng 5 3 0.902 1.84 2.90 4.16 30 Tmax

(h)y 210 ng 5 -

12 16 36 - t1/2 (h) 210 ng 5 429 160

wae®74382668 37 AUC (h.ng/nL) 210 ng 5 260 72 BREIULHT7/068982

344 28 % AUC extrap 210 ng

56316954 CL/F (

L&L

210 ny 5 0.86 0.26 0.61 0.79 1.25 3 1 Cmax (ng/mL) 630

mg 4 13.9 2.79 11.4 13.7 16.7 20 Tmax (h) 630 ng 4 -

16 16 16 - tl/2 (h) 630 ng 4 313 16 291 316 329 5 AUC
compleX,ltelTgbouty bp BOwnyteinQ82antiddeaf hiembOAEH dhﬁ?DAQDaI%bA%S (first dose

extrap 630 4 201
only); apd msagyrenens o8 biyagkers

three tuﬂ% eni)\i}veeﬂ@sﬁ d[ﬁplf

OW ng

6)\/%& Igm

singl e doses of

ﬁ%@%ﬁ%%@%@ﬁ bngtéi‘&?’(}‘g St nto

A@83nd1fsi¥ Q&:%hhﬂgtd ﬁMlé

g (1nclud1ng

sub- typnng) aAtitcito hatebperitides am@@etlb@hmﬂsemawuhfacmsﬂgﬁ RsladgM -RF,

e establlshed
IgG RFng 1436 l‘ff‘gwmeéla

kDot TR B Pt EiriplEt

&ed‘ sgn(t)\h@l HGpsFbr PR idl TREPsARABR S theb@e puncture is

M | evel's "t owards baseline by seven

t ggﬁbset of

perfomm akd; PKQBD amdslmmarkm@lssessmemth eremegﬂoenecbmstbe gynoypd fluid. In repeat

emai ned s

dose co %F@HY oF,

PR B

sed at thi

SSRGS

n? SAI® pgrfgrg}eﬁtlggh eqy \f@lme tork?lbsequent

administ¥fipRaaytcspdpopul ati ons that were neasured by FACS

There was i ncrease in

| evel s of BLYyS/ TACI - Fc5

conpl exes proportionately during the sanpling period,
reaching a plateau by approxi mately 600 hours post
Tablke.5: Ronting diaborathpynBaradadtersobt ai ned in healthy nal e

vol unt eers have shown

TACI -Fc5 is safe and wel |

Blood cRbfls@lyed Dy subj ects

Haeuftit6hgyp to 630 ng. The

v GlutdN T rimsfird dence and

%\éﬁ{a{({cﬁt of adverse event

Alaning ‘T;qus &

S Ul \V

Olbu.dl ment gl Uupb arll

P aoTCiour

Albumlfh physi r‘nl

exam._nati.d

I (\I on—f i ']

AlkaligaRiosphatess saf ety | ab

N

MEHE, narl i Tone. =

ar am:t ers.__local

Asparthtel| Toasgininasy at t he si

MeaofCelldViolnmst r at i on was

Bilirubline $¥redafoaly if Total
Bilirubin is outside the normal range)

Platelet count

Bilirubin — Total Red Blood Cell count
Calcium White Blood Cell count *
Creatinine

ESR (Erythrocyte sedimentation
rate)

Glucose (fasting) Urinalysis

Inorganic Phosphorus pH

Potassium Leukocytes

Protein — Total Nitrite

Electrophoresis of proteins Glucose

Complement 3 Ketones

Sodium Protein’

Triglycerides' Blood®

Cholesterol Coagulation

Urea Activated Partial Thromboplastin
Time

Uric Acid Prothrombin Time

1: Patients shall be fasted for around 10 hours before triglyceride determination.
2: White blood cell count shall include differential white blood cell count.
3: If protein, blood or white cells (RBC or WBC) are present, a microscopic examination of the specimen will be performed
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support the proposed doses in subjects with BCM
[0074] After single doses in healthy mal e subjects,
WA 2@7AKE2 reached Tnmax between 16 and 20 hour SPEISIS2007/068982
i ncreased in a dose-proportional manner, though
increases in Cmax were greater than dose proportional.
Medi an half-l1ife of TACI -Fc5 was approxi mately 300
hours. A pharnmacodynam c effect was noted upon | gM
| evel s at doses of 70, 210 and 630 ng. There was no
apparent effect of treatnment upon 1gG or |ynphocyte
$Hpncmlljympm tefSalbsegi Ng a si ngl e dose of TAC - Fcb.
There are no known or anticipated risks of particul ar
Tube severlAMtl Jnmgkggsness that have not al ready been

Tube 1. arxcnlcﬂ;% _d TTe ﬁb4t e pFpRosed study protocol s.

T o ol s B e

T

Tube 3:-AS,S(:\SS@Ql%r| (QD}SO a4k 71i strl on of TACl - Fc5. Basel i ne

Lbel  BSSESSIERLSraLe defined as those assessments conduct ed

%andAbsbmm@Dat/eb /qam OFeiptreeiid he first adm nistration of

% and Ab. A r o i 1 ;
Tual?eli Asbs bac calculat dus otal QT%XI?WCSQFC rspACl ch adm nl strat I on Is
% and Abs “2%he fol | ow ng procedures are
% and Abs COITP J/{;ﬁthbgfﬁn@ru%%m?nhgeggehsng to a patient the first
% S
%:dAbs@Qgé/cg@Hm% oﬁgﬁ) ation: ECG vital sign (VS)
% and Abs RBBS UIp@ITRE B35+ (B gésﬁngalls) exam nation; assessnent of

di sease act|V|ty (see Exanple 6); measurenent of

hei ght and weight (first dose and follow up visit

[0076] °[Ap}5)oxn¥19t'éty' SEhSBPBERIIREY, k&t For(cBRS Gk SolRhwing assessments are
cal cul ation of wurine

made: B{(Gtr 6ScyamylAkdambP D sesnplyeg/(oplst fod singlerdese colRItsP) rat i o;

o1 DR TBGRENTLR T 7S RS DR Sob R oo i

outhnedClﬁrFi%ﬁ natrh®fsst SeHod et 8Vl aSsiddle 70 afy ASRLETAWI-FBb 8. Day 1.
BLyS/ TACI - Fc5conpl ex, cell counts by flaow cytonetry

Subsequorhess @?C@ﬁ@rﬂos%ﬁf ageft uponAt@ deserasprigtionsalggrithey upy fssmaximal

s 04 by, 08 EBRASSIERE L TR AP PN S ipg n

month }ieub& ST }&rtﬁlrd) he}mt Iﬁpedesbaysﬁgléﬂl ang e sf AACH+RE6 NBhe fourth cohort
i.ncl udi n ub t

recelvesa qe QC}Stnng‘iq)qe’ﬁ 8% ’ggbbgg? ﬂé@gg a QROMIA; P é‘ plg )ﬁfth cohort receives a
single 6'35‘ B b ThRGIRSE STI(é Qﬁh%ﬁhoﬂt 9&%:1353 sévglg'llﬂﬂné dolseLs_(I)f TACI-Fc5

C-reactive protein (CRP), F-a, |FNg,
during d thret rRonthperidd.- 8. I n a subset of patients

ourst - PhRRE AR Ry MR o ST R By and

safety afidPdRbshe l*abt?\ll‘lﬁf dg@é’slsﬁ&&@ SaSéTtEéihﬁle@ﬁQrdh@ A eémfm at Pretdiffined intervals
synovi a ui n repea
up to 14 v%eeks following dosing (smglcg dose cohorts), up to 18 weeks following dosing (repeat

dose cohorts 2 and 4) and up to 26 weeks following dosing (repeat dose cohort 6). Table 7
describes the post-dose assessment schedule, beginning on Day 2, of cohorts 1, 3 and 5 (the
single dose cohorts). Table 8 describes the post-dose assessment schedule, starting with the first
day after the final dose (Day 30) of cohorts 2 and 4. Table 9 describes the post-dose assessment
schedule, starting on the day of administration of the second dose (Day 15) of cohort 6. Injection
site reactions, adverse events and concomitant medications and procedures are measured

throughout the study for all cohorts. Adverse event data is obtained at scheduled or unscheduled
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dose cohorts, many or all of these neasurenents are
perfornmed i medi ately prior to subsequent
w@eiwrngssee at i ons of TACI - Fc5. Tabl e 5: Rout i nePCT/US2007/068982
Laboratory Paraneters 1 Patients shall be fasted for
around 10 hours before triglyceride determ nation
Wiite blood cell count shall include differential
white blood cell count If protein, blood or white
study vigiss fodlopRBPIysicoBERIARAIopy Raseh P indormagion §E<afr§me0usly provided by the

i n wll be perfornedTable 6 :
patient f‘%@? tqu%%&mg%?tﬁeou@gleﬁti gen Markers Tube 1. CD45
[0079] CIA% 4dérs€BenT ke fided ﬁ‘ﬂny%nmwmmlﬁcgiﬁom@ﬁbe(imm fomin)of signs,

Tube 3. CD19 CD38 CD27 | gD Tube | % and Abs CD45+
Symptom@@nomtlaéaorarordéindsr)gswmfamé RSSAEG TSGR ve 1o baseline

(i.e. the /ugﬁl' Vléégnﬂﬁ%u? ss GELAusAl rfi’au T @fslcgmd%ﬁ_"‘f r(o%"étlgatéon?l %)duct has

cytofoxic
been adhriciktesdc Thasevdritysifrag adodrsd evBntmhy be ovaiua;eC( cingthe fobllawidg

deﬁmthqsngggu%e %\Cé}@}l?l’)’( 18 a\ivat)% gﬂ{? e%s@bc%ﬁ%q)ét_%fn Ibbl%%e F%-})r symptom is

easily t(ﬂé@ieﬁr ?) ﬁi(ﬂ%}aﬂte N the ;ﬁhk‘ﬁ eﬁp@&énlc& SeraaentAs o to interfere with or
(Me cell) %and Abs CD 9+ / CD27+

nory
reduce Yis @D@aﬂs(lal gexsé of astivity; (éésdvgye f &gm@}:aIAprpipwmniﬁt@ ifyncgipping

. hours. post - d except far or.t [10
whereinBE BRUAE R GU8R o sE SRt GAPRER and Ty 1RSI o s e
is at risk #8ythé &vens. |m|r@1ad@&*ﬁ1p3&hﬁé &di)ﬂse[e@@ﬂtﬂ) tlﬁ‘@ldlﬁﬁ&hﬂiﬁﬁfﬁf TACI-Fc5
with TACI -Fc5 follows a sequential dose-escal atjon

may be gyHeated weng ths follewing dafinifions: éUrR?Oliablcrhé cpyspSicldigRetp is
chmcall%ﬁ:b(gg%l r?ah%hﬁgjrliﬁlgﬁ)?% %Eg:ll 1\‘}}81%3 %laﬁéﬂaggee %ﬁeﬁ)eﬁbegween the onset
of the adi@se-affectdral ddariniatraoom ¢flIMA CliBcs; Q2)6pdmh]emad causal relationship is
clinically/biologically plausible and there is a plausible time sequence between onset of the
adverse effect and administration of TACI-Fc5; (3) unlikely — a causal relationship is improbable
and another documented cause of the adverse effect is most plausible; and (4) unrelated — a
causal relationship can be definitively excluded and another documented cause of the adverse
effect is most plausible. Medical conditions present at baseline that do not worsen in severity or
frequency during the administration of TACI-Fc5 are not considered adverse events.
Exacerbation of RA is captured as part of the disease assessment and is not considered an
adverse event unless possibly or probably related to the administration of TACI-FcS.

Table 7: Post-dose Assessment Schedule of Cohorts 1,3 and §

D2 | D3-5 | D8 D15 |[D29 |[D43 | D57 | D71 |D85-
92
ECG X X X X X
VS X |X X X X X X X
Phys. Ex. X
Phys. Ex.* |X X X X X X
ADA" X X X X
VIS® X
Routine Lab | X X X X X X X
ESR X X X X
Urine HP/LP X X X X
Anti-TACI- X
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dose of 2940 nmy.

wao hiord3eahor t
TACI - Fc5. The fourth cohort

The second cohort receives three
ng doses of TACI-Fc5 during a one nonth period. The

70

receives a single 210 ng dose of PCT/US2007/068982
receives three 2 10 ng

doses of TACI-Fc5 during a one nonth period. The fifth
cohort receives a single 630 ng dose of TACl-Fc5. The

sixth cohort receives seven 420 no doses of TACL-FEg5
duringDa {M3e® nP8th pBiSod D2D07d)4PosDose D71 | D8S-
assesisnents, in¢luding colllection of PK, PD and 92
Fc5 antlbo@ya)l ker |sanpl es and| saf etly and |di sease activity
PK/PD asses|sgeni ¢ ar exconp| gt ed [fxom alxt cohafts atX X
Biomark&r§” ef i neg intervals| ¥p 10 &4 weeks Tohfow nx dosiRg
ST gre oo CONOTtS)~UpP {0y 18 WBEKS 1/GH T OW do$ing
Bcellcé?netf)eat dpse cohorts 2Xand ?)( ang up to 26 vvezgs
(FACS M-Rgdosing—(reppat—dosg——cohort—6)—Table—7
Needle gescrfi bes [t he pbst-dose assfgSsmert schedul e, |begi nhi ng
puncturgn Day 2, |lof cohorts {1, 3 and 5 (the silngle dose
Synoviadohorlt s) . | Tabl e| 8 desgri bes| t he post-do% assessnment
biopsy schedul e, |starting wifh the first] day after the fipal

A: compldiasirediddaylys3aljexanf

cohorts 2 and 4. Table 9 descri bes

B: ADA t hsespst of diowe aabie meanwet by iR éniigium, ESR aad pjingy VLR day
C: VIS =gficcigeliminnigationstatein of t he second dose (Day 15) of

Injection site reactions, adverse event
conconi tant nedi cati ons and procedures are neasured
Thble8y Post-d ésecA sstssthent Schelulle cfofiahdrss 2 And dr se event

cohort 6.
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hK adveXse ewxent

Synovial
biopsy

X

A: complaint directed physical exam .
B: ADA = assessment of disease activity measured by CRP in serum, ESR and urinary HP/LP ratio
C: VIS = vaccine immunization status
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may be eval uated using the foll ow ng definitions:
probabl e -

a causal

rel ati

onship is

(1)

wa@ kionitagkd y/ bi ol ogi cal Iy highly plausi bl e and P¢EUS200%068982
a plausible time sequence between the onset of the

adverse effect and adnini strati on of TACI - Fcb5;
possi bl e -

a causal

rel ati

onship is

(2)

clinically/biologically plausible and there is a
pl ausi bl e ti me sequence between onset of the adverse
effect and adm nistration of TAC - Fc5;

(3) unlikely -
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ey ed
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mmyni zatijon status [[0080]| The dosage, adm nistration

(FACSich’dule arc—ro
Syn0V1zget in Ta

o Ff adrm-ini—-eoft-i + 1 " £ T AL Ll
U0 C Ul aurTrijmmr oSt d UTT TUT II'\"./I =rcojdl©

- forth
biopsy f apdl e RA patie
Needle j nc| The p

bl e 10. Briffly, venty-twp mal e jand
uded.
Puncturgf node

nts, g 118 and 701 years|-are
hti ent|s havie an ¢st abl|i shed|di agngsi s
active, rate tlo seviere RA for Jat | east 6

A: complpypirdirepted phyasigd efagti | ed not nore than five DVARDs and have

B: ADA pygseesypepiopt dirgamRpeiiviy messured iy ¢ RRdy oRr E3Rend vrinaw B/ 1gmativor e

C: VIS = fERS™PMPGOR ¥y 1. Further, the patients are RF
positive

[0080]  The dosage, administration schedule and route of administration of TACI-Fc5 are set
forth in Table 10. Briefly, seventy-two male and female RA patients, aged between 18 and 70
years, are included. The patients have an established diagnosis of active, moderate to severe RA
for at least 6 months, have failed not more than five DMARDs and have not used DMARDs
other than methotrexate for 4 or more weeks prior to Day 1. Further, the patients are RF positive
and are not pregnant during the study and until 3 months after the last administration of TACI-
Fc5. These patients are divided into 6 cohorts. Three of the cohorts have 8 patients, two of the

cohorts have 12 patients and one cohort has 24 patients.
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and are not pregnant during the study and until

3

mont hs after the last adm nistrati on of TACI Fc5. These

wW@207/a843%6 ar e di vided into 6 cohorts.

cohorts have 8 pat

i ents,

Thr ee of PETTES2007/068982
two of the cohorts have 12

pati ents and one cohort has 24 patients. Table 10:
Dosage and Adm ni stration of TACI -Fc5 Exanple 4 TAC -

Soblecdr

then the nol ecul e

ecti on Procedure.

[ 0081]

is injected subcutaneou

| f subcut aneous route
RosageandAdministration of A Sy eri ng TAC! - Fc5,

lv into the

Cohorabdom nal wal |l ang

| Dyupasginonat ed per the

0 Adgrinistriagionwoute

Cohortfti gure 2). Care i
(70 m¥ Q5%R] dosk 8 paticBish !

TAGKESS 70t mpOor MyadeHing
SMREDo bD@yant to rotag
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6f @5 helSn & morning
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€ x é frég}%ﬁteﬁ%@@ Pt

month B@%‘l} Wi ng- ar ea

S 'Fnl | OWA
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> 1! dibtitened8 Bnjection
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Mﬁlﬁ% %% M Oé %ﬁ%‘%‘%
Rlage Q%‘hpa}’évver ext er na| ©
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to left
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monthPDBpdtiean) 4) ; and f

(3 x 21ngatpeated dusoirn 1 ¢

> ' AW 21 @ mgpos imatdning
Iptacetppar Dexd Erldaind 20ea
ifth injection into ned

1 subemtarteous injection
& h6imd iR the morning
an | ower

Cohordkea (Fi gure 2, g
(630 rglgat 1{?@ CIROE 8%
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patlentg pat I ent
uuac,

) 9630 A
?ﬁgﬁfﬁé‘; o Sa0iT: or

requiring nore than 0
lIIC lV

[ 3 GfyBéltaneous injection

of 15 &Atih BSmorning
ne injection

IIIJ Cblll
8(’)1:0 sition for the

s ep R

%&?H%‘F?d §€ Pt
months, 74 patignt S.)afﬁpnﬁeal

Qﬂdkg se ? hnurq

JLI

i

cu'?aneous injections

lng ile ng{norning

6

A _hours,

hour s,

for the requi red nunber of

i nj ections per

8 hours and/or the 10 hourposition as needed

dose.

Injections need to be atExample42. 5 cm ( 1 inch) apart
fromeach other and injected as close as possible in

time. No injecti A FeBIgjetfidiPRocedilte.i Nt O ONe
injection site is allowed. If a patient experiences

difficulty with injections into the abdonmen, alternate
[0081] aHesmbeuthrgoupregpidel ddministratiorais hesen dor dﬂhvvmﬂnagﬁé%’f@S then the

molecul%%J %iqo?eéln?ﬁpcélgg e%ﬁllg %Wy e&)%%ﬁ{i)ﬁzﬁ %ll%nfi dserroﬁaféesd Sl,aer the diagram
below (P\igﬁfﬂl) C&w{saakdhe@neﬁlsueat intd£bkodl eessél tIhis dxiemelyi igiportant to
rotate sites t(r)nlj(eep the skin healthy. Repeated injections in the same spot can cause scarring and
hardening of fatty tissue. The following areas should be used for injection and rotated as follows
(Figure 2): first injection into left upper external area (Figure 2, position 1); second injection into
right lower external area (Figure 2, position 2); third injection into left lower external area
(Figure 2, position 3); fourth injection into right upper external area (Figure 2, position 4); and

fifth injection into median lower area (Figure 2, position 5). The aforementioned rotation

scheme is repeated for additional injections.

[0082]  For patients requiring more than one injection per dose, injection begins at the twelve
o’clock position for the site area designated for that injection (as per Figure 2, sites 1 - 5) and are

then rotated sequentially clockwise, 2 hours, 4 hours, 6 hours, 8 hours and/or the 10 hour
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Dose Escal ation Protocol for Administering TAC -1g
Mol ecul e [ 0084] This dose escal ati on protocol for
werarnaseon of TACI-Fc5 in RA allows for dosi nECDUSHENX068982

patients in the first cohort. The first cohort

receives a single dose of 70 ng, followed by 4 weeks

of observation. A Safety Review Board (SRB) reviems

safety data coll ected four weeks post-dose, . and at
positionSRBeedal foetherepnugdmuober efiaicgdensger fasee émspté&r@dle%wz‘fcﬁt least

dm ni.st ere ver t

2.5 em ([nePad el ofEand iRl dhyiclF S BRile RAIRE Noection of
more thei®$S0nL Mntb bae &@@mﬂ sﬁ@ hailowed dIf patipat dxpatiencas élfﬂmltydwnh

in the third cohort. The SRB then reviews s fe% G
injectioppinfesthe abdgrpepiteraate Areag ﬂ@éﬁ@%ftbeém“s@%fﬁsanﬁé 'ﬁ%‘?ean upper
and at the SRB ' s recommendation, the dosage is
escalated to 630 ng, adm nistered over 1 nonth (the

s Y s 5B R PR S R

and/or rl@@ﬁds@é‘ﬁtﬁe giteeofihas gffedtiont he fifth cohort. The SRB then
reviews safety data collected fromthe fifth cohort
si X weeks postdose and at the SRB ' s recomendati on,
cohort six receives 2940 ﬂﬁnfl & a 3 nonth period.
Ei ghteen patients are dos n the sixth cohort.

oo RARCERATSR b Ag R3s

and m ce which |nd|cated that TACl - Fc5 was wel |

[0084] t ThRrREkEEscalation prflocd for@YaliBidh o PACI-FES BIMRAh#oas ff@fﬁo@mg of
on the immune cells that are the expected results
ggved by 4

six patieaCin-thie §r3p Relrarac By iransahoB aeGoos B, sutgllre 810§ 79 il

weeks oﬁﬁbseeg??tg)k}? I)AS g%f(é‘ﬁftr%envzegﬁ 23%?1‘;&2@??83 %\Q@\Uﬁsatfﬂg %htapb[?gé&écpfour weeks

post- doﬁs@%ﬁd axfth& SRIBYY ﬂegomigleﬁm%ﬁyﬁle alnchga i esaalaiednod 2'110 mag, administered
eractivity in the Irw t at t.he dose

over 1 BN GPR §2c0TH Ep BTN &5 26 el A5 1be el dohghb ol gehemp e dosed

in the s@c%gi(g E&él‘?&f%g@é% B?t Yscergé Bodeli 36 tHAQRird BolRRL The SRB then reviews safety

arms.

Ition, doses of 2.1, 70, 210 and
data colﬁeﬁ&&drfrcgn lteothirt eelorasirivwecks msedowrsll ah g:heeSIsBl’b cetoanendstion, the
val unteers. ,There

dosage fooeantes Mpo Tt g AAHEBIRHE! T 4 seprit (P Su 5Bt orc ot dose

(the fiftR %élll(ﬁ‘tn)of\h&rﬁh&llth RiCR)sedIRtthe %lﬁlthtdﬁ)ﬁoﬁ Rl kixi }ﬁﬂéﬁ/ts are dosed in the
s in healthy volunteers, 70 has been

fifth col&m’t eEhee%lRBshwe'alpws spfetyadata enllgeteil rﬁ@rrd@l@ é"lffhoqohsﬁt%wws post-

0087 & doses d [
doso nfy By 0Py 05y AR08 AR 8000 TR0 S G o
EighteeHhkéhtd freUobaH ighd vikdeodomont h (when nor nal i zed for a
70 kg person), which fits well

[0085] The dosages chosen are rationally based on repeated SC toxicology studies in
cynomolgus monkeys and mice which indicated that TACI-Fc5 was well tolerated at 5, 20 and
80 mg/k. Apart from the effects on the immune cells that are the expected results of TACI-Fc5
pharmacodynamic activity, the only findings were a significant decrease of plasma total protein
and slight subcutaneous reaction with the highest SC dose of 80 mg/kg in monkeys and a
transient hyperactivity in the Irwin test in mice at the dose of 80 mg/kg. Therefore, 20 mg/kg is

the highest dose not associated with adverse findings in both species.
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with the dose range studied in nonkeys. Repeated

adm ni stration in nonkeys has shown a cl ear
waelomeAsssponse rel ati onshi p. Exanpl e 6 Assessneeit/Us$007/068982

D sease Progession. [0088] Di sease progression is

nmeasured by Di sease Activity Score, Physician's d obal

Assessnent of Disease Activity, Pati ent' s d obal

Assessnent of Di sease Activity, nor é‘f“ffne S an

[0086] pdn pddition; dagased @nle P> D0 394i630 Teg s MFYgFeGAgsng!e
subcuta?%'d%@és b HQ&ﬁ | ol d{t&&)@ 9i'het %ﬁa\g b%@ﬁﬁ@ sff@iy' df't@%ra%ﬁﬁff Boncerns

a co ndex devel oped t
raised alhesdddses. [On it desis of pretdlinicalddtm arprhﬁlr: @rﬂlmummﬁMgs lim healthy

has_been extens y validated for.it

volunteyig; 2 B BERORIFAIEH S0 oRHOPS EOLLE Pet fm&ﬂefﬁs with .
criteria. The original DAS included the th%

[0087] arThe dosesand dewing regiaensforsaean 1a thg RAMatigrss H ¢ eﬁDFFéC%F&‘dY ranges

from 1 ﬁgﬁcggg t@ﬁfg%/kg#wiaﬁglngglﬂ? vh g!r%{ggqe%hjﬁgi f%(rﬁa?‘g% ﬁggﬁfson) which fits well

with thd dused esrpe Stidigaidin swalkkyn Rep@AS! RBninagratieein rdenkelyohascshown a clear
including 28 joint counts. The results of DAS and
dose-resyRBSBIeAONSHR- di rect |y i nterchangeabl e. [0090] Usi ng
the DAS, several thresholds have been devel oped for
hi gh di sease activity, |ow disease activity or even
rem ssion. Also, responséxampledri a have been devel oped
based on DAS, so when the DAS of a patient is measured
at two tine poi MsSessineat 6f DReaxeIProgepivnse can be
assessed. [0091] Disease variables needed to cal cul ate

[00ss] ! PRsRAS%8oRESon ?M@édsﬁﬁd]b?'UIEea@@!ABﬁv&}z&:dr@|PHy§1k1ants€@Ié)Bﬁl
j oi nt count (28 joi nts) ESR (mm after 1 hour);

Assessnivat o€ Pissagpehetialy, Rafignt’h Glohg) Aésesgm@tﬁallf Disegamd gfivity, mommg

sittnes{ Pl e B R MR SR el dfind.

[0089] DIThe BEQaACALWityyScol\EDAS) i€ lagzbfnbir%ﬁdﬁdexal‘iﬂ }&dedr%ped to measure
joint scores include thefollow ng joints: shoul de

the discaserpstigity itr pasiests it Réakt f)h%ﬂna?ﬁ&'@aweﬁwah%ted B}rd%%ln clinical
trials 1nfc8¥n%{rf?1a ug\n%etﬁ U?]Arﬁfe ﬁtﬂ‘g EH{%BES : Sor%ﬁaﬁ?%&? -OrI{Ié\Ilﬁlnded the Ritchie

articulabA8eq the §4 Sboltensqint (:(buim dhe P8R ahd @.g28er4l lsapith (assmsdrilelm 28)VAS.
After Vq%]lﬁiﬁﬁél’? O%IHG gggg-l)géadeg joint count or te-lr-l grn[e)'saésan rs(\)zv\élllgneg? D%S 28 has been
developed including 28 joint counts. The results of DAS and DAS28 are not directly
interchangeable.

[0090]  Using the DAS, several thresholds have been developed for high disease activity, low
disease activity or even remission. Also, response criteria have been developed based on DAS,
so when the DAS of a patient is measured at two time points, the clinical response can be
assessed.

[0091] Disease variables needed to calculate the DAS28 are: swollen joint count (28 joints);
tender joint count (28 joints); ESR (mm after 1 hour); Patients general health (GH) or global

disease activity (visual analogue scale (VAS) of 100 mm) — in this study named Patient’s Global

Assessment of Disease Activity. Twenty-eight tender and swollen joint scores include the
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fromO to 10 indicating the current activity of the
rheumatoid arthritis. A DAS28 above 5.1 neans hi gh
waele@eass2acti vity and a DAS28 bel ow 3.2 i ndi caP@BUS907/068982

di sease activity. Rem ssion is achi eved by a DAS28

| ower than 2.6. Conparing the DAS28 from one patient

on two different tine points, it is possible to define

i mprovenent or response. [0093] Patient's Assessnent

following jols: shawlderPzalbasiis, vais pistacarpephalangealtjots, proxémalanterphalangeal

it Acg@:e it%S are assessed using a horizontal visual
Joints any gﬂﬁ “scal e (VAS). [0094] The Physician's d obal
[0092] ATHESSHRIM uRl tPcsedar tREDARI it yhenfoHowings DR 8 pal. 5 & M isqs(tender28)
urrent disease activity using a_5 paint graded sc
0

+0.28 *((:q;_qr';(@yqlle@g& ). T pEFO -t O The PAg;preyides a numatle; on a scale
from 0 é;{&ﬂ&%étgfg&g@ cofrdft raltgti\g he ﬁ{e}ﬂrﬁ%\f@ bhritlsO 99 Pla shR&ibove 5.1

I ent sessnen hySI ca unction i s nmeasured i .
means Higls éideasa attvdtypaitliacDAS28 belspdn? mdiatea lbie dischscAstvits fentission is

N R TR ST MTC L -
time poln®s, PGS E%sml@W%@YmFﬂz%gﬁeﬁ%Qe@%n@f essing and
groom ng, eating, wal king, and whether the patient

[0093] r EqtientschssesIment ofhpin prElatientds GhatabAsseasmens of Dirgase Activity are

forenmenti oned.t asks 009 presence of norning
assesse(g??‘?g %ggzq%ﬁggg@é@g&g&g ul %%\Z‘Sg)evm ng the patient and
[0094] | TThePBSGEIER’s (A16bA Wstdsk@bntl of Disad AedviflAbddorddhiad pdtient’s current
claimed is: 1. A nethod for treatnment of rheumatoid

disease getivityiusing 4 hpeinparedehicaled ffrertisyealg) where drapyerntagatie 1rpuld,
_ i ar 0Si 11 onprising a fusion nol ecul e

2 moaé@%&bﬁéﬁ%%‘{?ﬁ#&%@it racel | ul ar domai n or fragnent

[0095] t T&E PafientkiAeddmenisofBthySicaldnhcion s nmeasued based on the patient’s

i mmunogl obul i n-constant domain i ffecti .
response i 4 FIggih ARieE g ARERIEnains (HQ) RBLHeDES e ZRH§H] regarding the

tient’ YRGB §Ve? tlethrdAibls $d BRI Blerf@fBhikshagh & GEGURMR

pahent s et 'aut as ecsl’éqll 15 RN G TRLbHA Bler (B ILT1Atn & B 1,

grooming eateign wabing, BaCwhether the phtient aequiedaids or squipmertdetpeS0orm any of
% .

the aforementioned tasks.

[0096]  The presence of morning stiffness is assessed by interviewing the patient and if present,

the duration is recorded.
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identical to SEQID NO 1. 4. The nethod of claim1,
wherei n said human i nmunogl obul i n- const ant donmai n has
wa:2@eqssnce set out as SEQ ID NO 2. 5. The ner¢musSmh7/068982
claim1, wherein said conposition is admnistered in
anmount of about 0.01 ng per 1 kg of patient's body
wei ght to about 10 ng/kg body weight. 6. The nethod of
claimb5, wherein said conposition is admnistered in
CLAIMSi d anount 7 times during a twel ve-week interval. 7.
The nmethod of claim5, wherein said conposition is
What issdamimed st ered in said amount 7 tines duri ng a

b Fr ey S Ay oCeu el Rertlodh o sebet Bmprsingadmipisiring
to the pa_t%t ARbiB6kifén Edrdbribiny a ARRINGhAle&ié BoipiRRSi tion is

adm ni stered in said anount 3 tinmes during a_ four-week
(int er vallAG:I exirecehinlah domain oz ifraizmest thWﬁ@f whighdindg BlyS; and
nposnt on_is _adm t.er ed anmount 3 tines
ﬁﬁrl ng | P%lﬁ? l%é‘fgogq uehrnv%ﬂnswiEl (? o%d by additi onal
in an andslimt Bifedtivatd G8& said asthrids.conposition at said anount.
10. The method of claimb5, wherein said conposition is
adm ni stered in said amount every other week for 2 to
0
TR Aot et MR A s T AT e MRS Tniil Hsequence se
out as SEAY IIENO:d. second nedi canent. 12. The method of claim
11, wherein said second nedi canent is selected from
t he group consisting of: hydroxychl oroqui ne,
$UTh@sRHRA P elaiTa BAbGXAILTALE EkRRMERdohAih li'é(étrl&ﬁt 50 %
i nfl1 xi mab, azathloprlne D-penicillanne, Gold (oral
identicabto $FQABMNQCLI ar), mnocycline, cyclosporine, a
corticosteroid, a non-steroidal anti-inflanmatory drug
(NSAIDS), a cytokine, an anti-cytokine and an

4 NTRE fRthel of ERim ThehsRirhl Rima imMudoglouEih&ofsts@iddmain has a
conposition is adm ni stered subcut aneously, orally or

sequence st o eh 9HQ NP, NO

5. The method of claim 1, wherein said composition is administered in amount of about

0.01 mg per 1 kg of patient’s body weight to about 10 mg/kg body weight.

6. The method of claim 5, wherein said composition is administered in said amount 7

times during a twelve-week interval.

7. The method of claim 5, wherein said composition is administered in said amount 7
times during a twelve-week interval, followed by additional administrations of said composition

at said amount.

8. The method of claim 5, wherein said composition is administered in said amount 3

times during a four-week interval.
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14. The nmethod of claim 1l in which the patient is a
human.
WO 2007/134326 PCT/US2007/068982

9. The method of claim 5, wherein said composition is administered in said amount 3
times during a four-week interval, followed by additional administrations of said composition at

said amount.

10. The method of claim 5, wherein said composition is administered in said amount

every other week for 2 to 30 weeks.

11. The method of claim 1, wherein said method further comprises co-administering to

the patient a second medicament.

12. The method of claim 11, wherein said second medicament is selected from the group
consisting of: hydroxychloroquine, sulfasalazine, methotrexate, leflunomide, rituximab,
infliximab, azathioprine, D-penicillamine, Gold (oral or intramuscular), minocycline,
cyclosporine, a corticosteroid, a non-steroidal anti-inflammatory drug (NSAIDS), a cytokine, an

anti-cytokine and an interferon.

13. The method of claim 1, wherein said composition is administered subcutaneously,

orally or intravenously.

14. The method of claim 1 in which the patient is a human.
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