
METHOD OF PREVENTING THE DEVELOPMENT OF RHEUMATOID ARTHRITIS IN SUBJECTS
WITH UNDIFFERENTIATED ARTHRITIS FIELD OF THE INVENTION [0001)The present
invention relates generally to the field of 5t3"ntine system diseases,
e.g., undifferentiated aniiritislUA). l.a particular, the invention relates
to methods and compositions for treating VA aratilet preventing the
development of RA in subjects with GA by administering to a subject in need
thereof an effective amount of soiuble CUM molecule. 10 BACKGROUND OF THE
INVENTION 100021(PA) is the most common inflammatory arthritis, affecting
approximately 1% of the population world wide (Wolfe., F., "The
epidemiology of drug treatment failure En rheumatoid arthritis", Baillienes
Ctin. [5 RheumaioL, 9(4):619-632 (Nov. 1995)). Women are 2-3 limes more
likely to develop asease compared to men, with a peak incidence between he
fourth and sixth decades of life (Hochberg, ME. et oh, "Epidemiology of
rheumatoid arthritis: update", Epiciemioi. Rev., Y2247-252 (1990);
Markenson, LA., "Worldwide trends in the socioeconomic impact and long-term
prognosis of rheumatoid arthritis", SCMin, 20Arthritis Rheum., 21(2 Suppl.
1)-12 (Oct. 1991); Spector, TB., "Rheumatoid arthritis", Rheum. Dis. Clin.
[Vara? AM., 16(3):513-537 (Aug. 1990); and Zvailler, NIL, "Etiology and
pathogenesis of rheumatoid arthritis", in Arthritts and Allicti Contlithms,
McCarty, D..1" Koopman, W..1,, eds. Philadelphia: Lea & Fehiger, 723- 736
(1993)). While RA is recognized clinically because of the severe
inflammation 25affecting 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 related quality of life. 10003)There is increasing
scientific evidence that joint destruction occurs early in RA. Over 90% of
subjects have evidence of joint damage by COBVerth) 30radiography within
two years after the diagnosis of RA (Emery, P., "The Optimal Management
of:Early Rheumatoid Disease: The Key to Preventing Disability", fir.
Rheum., 33:765-768 (1994)). Joint damage can he detected within weeks of
the onset  of symptoms using more nsitive techniques such as NMI or
ultrasound (McGonagle, 



et al., "The relationship between synovitis and bone changes in early
untreated rheumatoid arthritis", Arthritis Rheuak,42:1706-17 t I (1999) and
Wakefield, R.3-. et at, "The value of sonography in the detection of bone
erosion in patients with 5rheumatoid arthritis: A cornparative study with
conventional tadiography", Arthritis Rheum., 43.2761-2770 (2000)). These
findings have created an increasing need riff therapies which can
effectively inhibit the inflammatory processes which cause bone and
cartilage loss early on in RA and have placed increasing emphasis on
earlier diagnosis and treatment of 10l00041However: the 1987 American
Rheumatism Association (ARA) criteria for RA are less sensitive and
specific when applied to suljects with early inflammatory arthritis
compared to subjects with more established disease. Subjects with early
inflammatory arthritis may have oligoarthritis rather than polyarthritis,
may have symptoms of arthritis for less than six weeks or may initially
lack rheumatoid factor, ti rheumatoid nodules or erosions on conventional
radiography Wan limier), RA. et :IL "Autoaritibodies to Cyclic
Cihaillinated Peptides Predict Progression to Rheumatoid Arthritis in
Patients with Undiftrentiated Arthritis", Arthritis Rheum, 50(3):709-715
(2004)). As a result, these subjects often fail to meet the 1987 diagnostic
criteria for RA (or any other rheumatic disease) early on in the disease
process. These subjects 20are then diagnosed with undifferentiated
arthritis (UA) by the process of exclusion. Approximately 40% of subjects
referred to specialized tertiary care centers designed for the diagnosis
and management of early infiturirriatori arthritis do not meet diagnostic
criteria, for RA or any other rheumatic disease (Van Gaalem FA. et at,
"Autoantibodies to Cyclic Citimi knitted .Peptides Predict Progression to
Rheumatoid 25Arthritis in Patients with Undifferentiated Arthritis",
Arthritis Rheum., 50(3):709-715 (2004)). Therefore undifferentiated
arthritis is a common clinical entity. 10005]The normal synovium is a
tissue that surrounds and separates joint spaces.  The lining layer of
cells, composed of macrophage-like and fibroblast-like, synoviricytes,
overlays a thin connective tissue stoma containing sparse numbers of
30dendritic cells, fibroblasts; mast cells and vascular
structures(Korittinen, V.T. et al., "Characterization of the
immunocompetent cells of rheumatoid synoviiiin from tissue sections and
&tales", Arthritis Rheum., 240)71-79 (Jan. 1981)).  WO
2009/137424PCT/11520091042761 100061In RA, the syhovial tissue becomes
markedly thickened and swollen. As the disease progresses, there. is
gradual proliferation and recruitment of synovioeytes, as well as
recruitment of inflammatory cells into the synovium (Konttinen, Y.T. et
al., "Characterization of the immunocompetent vans of rheumatoid synovium
from tissue 5 sections and eluates""drthritis Rheum., 24(0:7149 (Jan.
1981)). Up to 50% of the infiltrating leukocytes in the synovium are
1'-lymphocytes, primarily CD4+ T cells with an activated/memory phenotype
(Konttinen, `IT. et ad, "Characterization of the immunocompetent cells of
rheumatoid synovinai from tissue sections and eluates", AraltrWs Rheims,
24(1):21-79 (Jan. 1981); Form., O. et al, "Augmented numbers of
10HIA-DR-positive T lymphocytes in the synovial fluid and synovial tissue
of subjects 



with rheumatoid arthritis and juvenile rheumatoid. at:brit:is: in
vivo-activated T lymphocytes are potent stimulators in the mixed lymphocyte
reaction"; &and I Immunot, 15(2):227-231 (Feb. 1982); VamBosel, LA. et al.,
"Predominantiy infiltrate in rheumatoid synovial membranes.", N. E.ngl. I
.114-erl, 29:3(10:517-520 1.5(Sept. 1975); Kidd, ELL et al.,
"Immunohistological features of synovitis in ankyloslag spondylitisi a.
comparison with rheumatoid arthritis", Ann, Rheum Dis" 48(2):92-98 (Feb.
1989); Cush, J1 et al., "Phenotypic analysis of synovial tissue and
peripheral blood lymphocytes isolated from subjects with rheumatoid
arthritis", Arthritis Rheum., 3 l( t0:230238 (Oct. I 988) [Afton, A. et
al., 'Unregulated 20expression and function of VLA-4 fibronectin receptors
on human activated cells in rheumatoid arthritis",,! Ellin. Invest.
88(2):546-552 (Aug. 1991); and Klareskog,L, et at, "Relationship between
TRA DR expressing cells and T lymphocytes of different subsets in
rheumatoid *hind& tissue", Stand. I hntnuncl, 15(5):501-507 (May 1981)).
Cells of mortocytelmaerophage origin also become prominent in the 25
rheumatoid synovium, accounting for up to 20% of cells, and they too
exhibit an activated phenotype (Firestein, CS. el ad,v important are T
cells in chronic rheumatoid synovitis?"Arthritis Rheum, 33(6):268-773 (Jun.
1990) and Firestein, 0.5. at al., "Quantitative analysis of c.ytokine gene
expression in rheumatoid", thunutia, 141(9):3347-3353 (May 1, 1990)).
Monocytelmacrophagelike cells in the rheumatoid synovium produce an array
of pro-inflammatory molecules, including the cytokines 1114,GM-CSF as well
as proterilytie enzymes including coilagenases and matrix
metalloproteinases, B-cells, plasma cells and neutrephils  account for less
than 5% of cells in the rheumatoid synov rum, although neutron:1i= are
prominent in the synpvial fluid (Konninen, Y.T. et al., "Charay-terization
of the immunocompetent cells of rheumatoid synvium froni tissue sections
and eluares", Arthritis Rheimi,, 24(1);71-79 (Jan. 1981); Forte, 0. et al,
"Augmented numbers of 5IlLA-DR-posithe '11- lymphocytes in the synovial
fluid and syriovial tissue of subjects with rheumatoid arthritis and
juvenile rheumatoid arthritis: in vivo-activated lymphocytes are potent
stimulators in the mixed lymphocyte reaction", Scand 3. Immunot,
15(4227-231 (Feb. 1982); and Fire.stein, OS. et al., "Quantitative analysis
of eytekine gene expression in rheumatoid",J lianturail., 44(9).3347-3353
(May 1, /01990)). [00071As synovial proliferation and inflammation
advances, the expanding mass of vascular, inflammatory synovhd tissue is
termed pannus. Farms is responsible for invading articular cartilage and
destroying bone. The products of activated T cells are felt to be the
driving thaws behind the formation and expansion ofpant:us tZvaifler, N.J.
et al, "Alternative models ofjoint destruction in rheumatoid arthritis",
Arthritis Rheum., 37(6).733-789 (Jun. 1994)). [0003)The
monocyteimacrophage-like cells and deudiltie cells in the rheumatoid 



synovium express both class Ti MEC as well as costimulatoty, molecules such
as CD80 (137-1) /CD86 (87-2), and presumably Mnetion as antigen presenting
cells 20(Balsa, A. et al., "Differential expression of the costhnulatory
molecules 137,1 (C)SO) and 147.2 (C086) in rheumatoid synovial thistle", In
3. Rlicirmatel., 3.5(1):33-37 (jam 1996); Liu, ME. et al., "The presence of
costimulatery molecules CD86 and CD2S in rheumatoid arthritis synovium",
Arthritis Rheum., 39(1):110-1121 (Jan. 1996); Ranheim, EA. et al.,
"Elevated expression of CD30 (B7/8131) and other accessory molecules on
synovial fluid mononuclear cell subsets in rheumatoid arthritis", Arthritis
Rheum., ,17(1 'fi1e3'7-164(i (Nov, 1994); Sfikakis, PT. et al, "Expression
of CD28, GILA CDSO, and CD86 molecules in Subjects with autoimmune
rheuromic diseases: implications for immunotherapy", elk Immtmol.
Immunopathol., 8:33):i95-t98 (Jun. 1997); and Thomas, R. et al.,
"Functional differentiation of 3,dendritic cells in frieurnaloid arthritis:
ink of CD86 in the synovium", Immunot" -n  15600:3074-3086 (Apr. 15,
1996)). Activated C1)4-1- cells expressing 0)28 are prominent infiltrating
cell types in the rheumatoid synovium and commonly are found  adjacent to
cells that express class U Mlite and costimulatory molecules. This suggests
an important role for T cefl activationlcostimulation in the pathogenesis a
synovial inflammation. This is consistent with the experimental observation
that activated T cells, either through cell to cell contact with
synoviocytes and osteoclasis or by the elaboration of secreted cytokines,
are important factors in driving synovitis and hone destruction in RA.
Taken. together, these observations suggest that activated T cells and the
costnntgatory signals delivered through CMS play a key role in riving the
immunopathology of PA. [0009)The approach to the treatment of :RA. has
evolved towards Initiating 10Disease Modifying Anti-Rheumatic Drug (DMARD)
therapy earlier following diagnosis with subsequent optimization of drug
therapy in order to have a greater beneficial impact on disease outcome
(Redlich, K. et eL, "Rheumatoid Arthritis Therapy After Tumor Necrosis
Factor and Interleukin-1 Blockade", Arthritir Rheum., 40(I2),3308-33 9
(2003)). However, no standard of care exists ibr the treatment of
15patients with VA (Harrison, B.J, et aL, "Natural remission in
inflammatory potyarthritis: issues of definition and prediction," Br, I
Rheumellot, 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 MA based upon commonly used clinical
characteristics at presentation. Undifferentiated arthritis may 20remit
spontaneously, progress to a differentiated rheumatic disease such as RA or
remain undifferentiated (Quinn, MA. et al., "Evaluation and managemens of
eariy inflammatory polyarthritis",/Theiaga(oiogy, Third Edition, MOSEY
;Elsevier Limited), 885-89 (2003)), DMARDs are usually not initiate4 at
onset in subjects with VA due to the uncertainty about the prognosis.
Instead NSAIDs are traditionally 25the first drugs to be employed followed
by oral conicosteroids. 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, Hi, et aL,
"Natural remission in inflammatory potytarthritts: issues of definition and
prediction", Br. ii Rheurnawl, 35: t 096- l 100 ( I 996)). Unfortunately,
30 however, this approach may permit the patient: to develop joint damage
and destruction before the initiation of potentially disease modifying
therapy. 



WO 209/137424PCTATS2009/042761 [00101No approved anti-rheumatic therapy has
been demonstrated to fundamentally slier the course of undifferentiated
arthritis and prevent the development of RA, An agent targeting my alpha,
Milian* has been studied in a clinical trial targeting prevention/remission
of early RA after a short course of `MP 5antagonist therapy. However,
published data demonstrate that a 6 month course of 'INF antagonist therapy
does not prevent the progression of UA to RA (Salem, B. et
al,,Rhownatology, Academic Unit of tvinscoloskeletal Disease, Leeds, United
Kingdom, Ann. Rheum, /Ns., 66(Supp1,11):1 86 (2007)), (0011.11Clearly,
there is a need for a beatment that tarn offer subjects
10undifferentiated, arthritis at high risk for the development of RA the
portuni fundamentally alter the course of their disease by selectively
targeting T cell activation and preventing the development of RA. SUMMARY
OF THE INVENTION 1.5[00121The presention provides a method of preventing or
inhibiting the development of RA in subjects with tIA comprising
administering to the subject in need thereof an effective amount of the
CeitA41g molecule or pharmaceutical composition thereof [00131The present
invention further provides a method of slowing or retarding 20 the
development of RA in subjects with UA comprising administering to the
subject ind thereof an effective amount of the CTLA4fg, molecule or
pharmaceutical composition thereof. 100141The present invention also
provides a method of treating subjects with LIA      comprising
administering to the subject in need thereof an effective amount of the
25Cli,"Mig molecule Or pharmaceutical composition thereof, [401.5]The
present invention provides for administration of an effective amount of the
CTLAgg molecule or pharmaceutical composition thereby relieving the subject
haying LJA of at least one of the symptoms associated with the disease,
including reducing: joint swelling, joint tenderness, inflammation, morning
stiffness, and pain, 30and structural damage subsequently decreasing the
physical disability,  [0016]The methods of the invention also may be used
to improve physticai 



function of subjects with IJA as assessed by the Health Assessment
Questionnaire (HAQ) and/or the health-related quality of life (SF-36)
instrument, 100171The methods of the invention also maybe used to inhibit
structural damage of the joints in subjects with VA as assessed by evasion
and bone marrow edema scoring and (or synovnis scoring of the wrist and
hand. BRIEF DESCRIPTION OF THE DRAVYNGS 10018]FIG. i presents the
nucleotide sequence (81.,IQ ID NO:1) of a portion of an 0expression
cassette for a CTI,44-Ig molecule. Also shown is the amino acid sequence
(SEQ ID NO:2) encoded by the nucleic acid, CTL.A4-1g molecules that can be
produced from this expression cassette include molecules having the ammo
acid sequence of residues: () 26-383 of SEQ. ID NO:2,82 of SEQ ID
NO:2,(iii) 27-383 of SEQ ID 140:2,os (iv) 26-382 of SEQ ID NO:2, or
optionally (v) 25-582 of 15SEQ Ln NO:2, or (vi) 25-353 of STOW NO:2. The
expression cassette comprises the following regions: (a) an Oncostatin NI
signal sequence (nucleotides 11-85 of SE.Q NO: 1; amino acids 1-26 of SEQ
ID NO:2); () an exhaectlular domain of human CTLA.4 (nucleotides 89-463 of
SEQ ID NO:I; amino acids 27-151 of SEQ ID NO:2);      modified portion
oldie human IgCit constant region (nucleotides 464-1159 of SEQ ID NO: 1;
amino acids 152-383 of SEQ if) NO:21, including a modified hinge region
(nucleotides 464-505 of SEQNO:1; amino acids 152-166 or SEQ ID NO:2), a
modified human IgG1 C112 domain (nucleotides 509-838 of SEQ ID l'40:1;
amino acids 167-276 of SEQ ID NO:2), and a human laG1 CI43 domain
(nucleotides 839-1159 of SEQ ID NO: I; amino acids 277-383 or SEQ 1D NO:2),
25E001.9)FIG 2 depicts the time to discoutinuation due to developmentas
evaluated in the clittieal study described in Example M. DETAILED
DESCRIPTION OF THE INVENTION [00201As utilized herein: 20 100211The terms
"CILA4-Ig" or "CTLA4-1g molecule" or "CTLMIg molecule" are used
interchangeably, and refer to a protein molecule that cosnprises at least a
polypeptide having a CTLA4 extracellular domain or portion thereof and an  



iminunogiolialin constant region or portion thereof. The ex cellular domain
and the immuneglohulin constant region can be wild-typo, or mutant or
modified, and mammalian, including human or mouse. The polypeptide can
thither comprise additional protein domains. A CTL.M.-Ig molecule can also
refer to milliner forms of 5the polypeptide" such us diners, tettamers, and
hex amers. Amolecule 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 and D7-2 (CD80 and 0D86). The term "137-1-Ig"
or "87-lig" refers to GD80-Ig; the term "137-2-12"or "87-21g" refers
C086-1g. 10(0023)in one embodiment, "CTLA4Ig" refers to a protein molecule
having the amino acid sequence ofresidues: 0) 26-383 of filEcti ID NO:2, OD
26-382 of SEQ IT) N0:2; (iii) 27-383 of SEQ. ID N0:2, or (iv) 27-382 of
SF.A).. ID NO:2, or optionally (v) 25-382 of SF/.Q ID N0:2, or (vi) 25-383
of SEQ 1D N0i2. hi monomeric form these proteins can be referred to herein
as "SEQ. ID NO:2 monomers," or monomers 15"having a SEQ. ID NO:?.
sequence". These SEQ ID N.0:2 monomers can dbnerize, such that dinter
combinations can include, for example: (i) and (1); (I) and (ii); 0) and
OiDi 0) and (iv); (1) and (y); (i) and (vi); (ii) and OD; (ii) and Oil);
(ii) and (iv); (ii) and (v); OD and (vi), (iii) and (ii1); WO and (iv); OW
and (v); (iii) and (91); (iv) and (iv); (iv) and (v); (iv) and (vi); (v)
and (v); (v) and (vi); and, (vi) arid (v1). These different 20 dimer
combinations can also associate with each other to form tetramer CILA4ig
molecules. These monomers, dimers, retainers and. other multimers can be
referred to heren as " SEQ ID N0:2 proteins" or proteins "having a SEQ ID
NO:2 sequence". (DNA encoding CTI.A4fg as shown in SEQ ID NO;2 was
deposited on May 3 L 991 with the American Type Culture Collection
(ATCOFV), 10801 University Blvd., 25Manassas, VA 2011.0-2209 under the
provisions of the Budapest Treaty, and has been accorded ATCOPs accession
number ATCClit 68629; a Chinese Hamster Ovary (CHO) cell line expressing
CILAillg as shown in SEQ LD NO:2 was deposited on May 31, 1991 with ATCCA
identitication number CRL-10762). [0424]A "drug substance" refers to the
starting material utilized in formulation of 30the final drug product
Typical CTLA4fg drag substance composition comprises a protein
concentration from 20 rogiml to 60 ing(mi, p.11 from to 8 and %UMW species
of <5%,  WO 2609/137424PC ti Ot 9 4276 10025]A "formulated hulk solution"
refers to the final formulation prior to filling of the container such as
the formulated solution prior to filling the vials for lyophilization, or
the formulated solution prior to filling the *tinge for SC injection,
[0026]A "drug product" refers to the final formulation packaged in a
container which may be reconstituted before use, such as with a lyophilized
drug product:, diluted farther before use, such as with a liquid drug
product; or utilized as is, such as with a SC solution drug product:,
00271"Health Questionnaire Assessments (I-IAQs)" refers to a set of
questions 



used to evaluate patients for symptoms of disease activity. These symptoms
included: joint swelling, joint tenderness, inflammation, morning
stiffness, disease activity and disability evaluated by each patient in a
self-administered questionnaire regarding their physical well-being and
ftmetion, disease activity and disability as evaluated a physician, and
pain (Fries, LE et al ."1. Rheumateilogy, 9:789-793 (198.2)),
100281"Medical Outcomes Study Short Form-36 (SF-36)" refers to forms used
to 15evaluate t le impact of therapy on heattin.relaied quality of
life(IIRQ01). The SF-36 consists of 36 items which covers four physical and
four mental domains (physical function, tole-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 20higher scores
indicating better quality of life., [002.91The "i987 Revised American
Rheumatism Association (ARA) Criteria for the Classification of Rheumatoid
Arthritis (RA)" refers to a set ar criteria described in Table I below. For
classification purposes, a subject is said to have RA if he or she has
satisfied at least four of the seven criteria. Criteria I through 4 must be
present for at least 6 weeks,  WO 2001137424 PCIMS 09 276g  TABLE I I987
Revised ABA Criteria for the Classification of PA CriterionDefinition ir Mg
StiffnessMorning stiffness in and around the joints lasting at kast _ hour
beibre maximal improvement   Abbreviations: ABA, American Rheumatism
Association; PIP, proximal interphalangeal; MCP; metacarpopnalangeai; NITP,
metatarsophalangeal; RA, 5rheumatoid arthritis; PA, postercianteriors.
[OAThe term "ACR" refers to clinical response studies based on criteria
established by the American College of Rheumatology. The ACK, Core Data Set
and Response Definitions are described in Table 2 below. A subject
satisfies the  "ACR20" criterion if Mere was a 20 percent improvement in
tender and swollen joint counts and 20 percent improvement in three of five
remaining symptoms measured, such as patient and physician global disease
changes, pain, physical disability, and an acute phase reactant such as
C-reactive Protein (CRP) or Expedited Safety, Report 



5(ESR) (Pelson, Di. et al., .4rthritir Rheum., 36:729-740 (1993); Ftxi,
air. et ad, ,4rairitis Phelan., 35:1-9 (1995)). Similarly, a subject
satisfies the "ACR50" or "ACR70" criterion if there was a 50 or 70 percent
improvement, respectively, in tender and swollen joint counts and 50 or 70
pement improvement, respectively, in three of five remaining symptoms
measured, such as patient and physician global disease changes, pain,
physical disability, and an acute phase reactant such as CRP or ESR. TABLE
2 ACR Core Data Set and Response Definitions --,"---, i.: ACR sore data set
cimiponent .; Validated Measurement Tool  -" -i,..-" I, Tender joint
CountStandardized 68 joir,t count  2. Swollen joint countStandardized 66
joint count 3. Subject global assessment of painA 0-I 0Orrun visual analog
soak  4. Suhiect global assessment of diseaseA 0-1003;13n visual analog
scale activity I90311A person is diagnosed with undifferentiated arthritis
(VA.) when they have symptomatic clinical synovit1s of two or more ,joints
and possess at least one and not more than three of the criteria for
classification of R.& of The American Rheumatism Association (1 987)
described in Table 1.  WO 20091137424PCUUS200/042761. [00321As used herein,
"treat" or "treating" UA means to manage UA by medicinal es other
therapies. Treatment of VA may suppress immune-mediated events associated
with the disease, ameliorate the symptoms of the disease or disorder,
reduce the severity of the disease, alter the course of the disease
progression mailer ameliorate or cure the disease. For example, to treat
i_JA may be accomplished by regulatinp.: an immune response e.g., by
regulating functional cam- and/or CD28- positive cell interactions with
.B7-positive cells. Alternatively, treating 1,1A may he accomplished by
preventing or inhibiting the disease from progiessing to RA 



through the use of the compositions described herein, For example, treating
UA 10includes inhibition of joint erosion as measured by MP,I. [033]Serum
samples can be analyzed for CTLA4Ig by an enzyme-linked imintmosorbent
assay (ELISA). CTIA44g Monomers and Muitimers 15[00341CILA41g molecules can
include, for example, CILA44gproteins in monomer, dimer, trimer, tetramer,
pentamer, hexamer, or other multhrierie forms. CTLA44g molecules can
comprise a protein fusion with at least an extraceilthar domain of CUM and
an immunoglobuliti constant region. CTLA4-Ig molecules can have wild--type
or mutant sequences, for example, with respect to the 011,A4 20
extracellular domain and immunoglobulin constant region sequences. CTLA4214
monomers, alone, or in climer, tetramer or other multimer form, can be
aitycosylated. [035]in sonic embodiments, the invention provides
populations of.CTLA4-1g molecules that have at least a certain percentage
of dialer or other mummer molecules. For example, the invention provides
CTLA4Ig molecule populations that 25 are greater than 90%, 95%, 96%, 97%,
98%, 99%, or 99.5% CTLA4-ig dimers, In one emboditnent, the invention
provides a CTLA4-.[g molecule population that comprises from about 95% to
about 99.5% ClitAdig dinner and from about 0,5% to about 5% of CTLA4-Ig
tetramer. In another embodiment, the CTLA4-lig, molecule population
comprises about 98 34 CILM-lig dimer, about I .5% CTLA44,g tetramer and
about 30 0.5% CTI.,A4-ig monomer, 100361hi one embodiment, theion provides
a population of CTLA4-1g molecules wherein the population is substantially
free of CTLA4-ig monomer  molecules, Substantially free of CILA4-4g monomer
molecules can refer to a population of CILA4-ig molecules that have less
than 1%, 0.5%, or 0.i% of monomers. 0037Jin one embodiment, the invention
provides a population of CTLA4Ig 5molecules wherein the population is
substantially free of CILA4-Ig muitimers that are larger than dimers, such
as tetnuners, hexamers, etc. Substantially free of CTLA4- 1g multimer
molecules larger than dimots can refer to a population of CTIALI-Ig
molecules that have less than 6%, 5%, 4%, 3%, 2%, 1%, 0,5%, or 0.1% of
ClitA44g multimers larger than dimeric form, 10 [003SiIn one embodiment, a
CTIA4Ig monomer molecule can have, fo example, the amino acid sequence. of
(,i) 26-383 of SEQNO:2, (ii) 26-382 of SEQ 



ID 1\10:2 (iii) 27-383 of SEQ ID NO72, or (iv) 27-382 of SEQNO:2, or
optionally (v) 25-382 of SEQ ID NO:2, or (vi) 25-383 of SEQ ID NO:2. When
an expression cassette comprising the nucleic acid sequence of 313Q ID NO:
1 is expressed in CHO IScells, the predominant monomer form expressed has
the Ngerminus amino acid residue of triethionine (residue 27 of SEQ ID
NO:2), which corresponds to the N-terminus amino acid residue of wild-type
human CIL,A.4. However, because SEQ ID NO:1 also includes the coding
sequence for an Oncostatin M Signal Sequence (nucleotides I -88 of SEQ ID
NO: I), the expressed protein from SEQ ID NO: l 20contains an Oncost:Fain
IN4 Signal Sequence. The signal sequence is cleaved from the expressed
protein during the process of protein export from the cytoplasm, or
secretion out of the cell. But cleavage can result in N-terminal variants,
such as cleavage between amino add residues 25 and 26 (resulting in an
N-terminus or residue 26, 1.8., the "Ala variant"), or between amino acid
residues 24 and 25 25(resulting in an T44erminus of residue 2, La,. 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 CTLA4- 1g molecules at about 1%, and
the Ala variant can be present in a mixture of cumlg molecules at about a-1
0%. In addition, the expressed protein from SEQ 1.0 NO:I 30can have
C-telminus variants due to incomplete processing. The predominant C-
terminus is the glycine at residue 382 of SW, ID NO:2. In a mixture of
CTLA4-ig  WO 2009/137424PCUUS20091042761 molecules, monomers having lysine
at the C- minus (residue 383 of SEQI-40:2) can be present, ler exainpie, al
about 4-5%, (00:391A CTLA4-Ig monomer molecule can comprise an
extracellular domain of human CTLA4, in one embodiment, the extracellular
domain can comprise the nucleotide sequence of nucleotides 89-463 of SEQ ID
NO:1 that code for ammo adds 27451 of' SEQ ID NO:2, In another embodiment,
the extracellular domain can comprise mutant sequences of-human CLEM. In
another embodiment, the exnacellular domain can wiriprise nucleotide
changes to nucleotides 89463 of SEQ 10 NO:! such that conservative amino
acid changes are made. In another 10 embodiment, the exttaceilnlar domain
can comprise a nucleotide sequence that is at least 75%, 80%, 85%, 90%,
95%, 96%, 97%, 98%, or 99% identicai to nucleotides 89463 of SEQ ID NO:1,
[9040]A CTIA44g monomer molecule can comprise a constant region of a human
immunoglohulin. This constant region can he a portion of a constant region;



15this constant region can have a wild-type or mutant sequence. The
constant region can be from human IgGl, IgO2, 1g03, 1g04, 1M. IgAl, IgA2,
IgD or tgE. The constant region can he from a light chain or a heavy chain
of an immunogiotaulin. Where the constant region is from an igG, IgD, or
i,,A molecule, the constant region can comprise one or more of the
following constant region domains: CL, CHI, hinge, 20CI-I2, or 0113, Where
the constant region is Timm IgIVI or IgE, the constant region can comprise
one or more of the following constant region domains: CL, CH2, CH3, or Ca4.
In one embodiment, the constant region can comprise on or more constant
region domains from Ig,G, 10, lgA, IgM or IgE, 00411In one embodiment, a
CTLA44g monomer molecule c iitrAtirises a modified 25 human 1,g01 hinge
region (nucleotides 464-508 of SEQ ID NO: I; amino acids 152- 166 of SEQ ID
NO:2) wherein the seethes at amino acid residues 156, 162, and 165 of SEO
ID NO:2 have been engineered from cysteines present in the wild-type
sequence. [00421 in one embodiment, a CTLA44g monomer molecule comprises a
modified human 1gCil 0H2 region and a wild-type CH3 region Om modified
human IgG I C112 30 domain having nucleotides 509-838 of SEQ ID NO: 1 and
amino acids 167-276 of SEQ rD Na2; the human NCH OH) domain having
nucleotides 8394 t 59 of SEQ NOi I and amino acids 277433 of SEQ IT) NO:2),
-14 -  WO 2009/137424PCTIU52009/042761 [O0431In one embodiment, a CILA4-ig
molecule population comprises monomers having a sequence shown in any one
Or more of Figures 7, 8, or 9 of the ti,S, Patent No. '1,094,874, issued on
August 22, 2006 and in U.S. Patent Application Publication Nos.
2003A3083246 and 2004/0022787, which are hereby incorporated by 5reference
in its entirety. [0044)In one embodiment, a CILA4-Ig tetramet molecule
comprises two pairs or two dimers of CTIA4-Ig polypeptides, wherein oath
potypenlide has one of the following amino acid sequences: (1) 26-383 of
SEQ ID NO:2, (iii) 26-382 of SEQ ID NO:2" (iii) 27-383 of SEQ ID NO:2, or
(iv) 27-382 of SI3Q ID NO:2, or optionally (v) 10 25-382 of SEQ ID NO:2, or
(vi) 25-383 of SEQ ID NO:2. Each member of the pair of polypeptides or
diner is covatently linked to the other member, and the. two pairs of
polypeptides are non-covalently associated with one another thereby fotming
tetramer. Such tetra:nor molecules are capable of binding to CD&O or CD86,
[00451In another embodiment, such tettanier molecules can bind w CD80 or
15CD86 with an avidity that is at least 2-fold greater than the binding
avidity of a CTI,A4-tg dtmer (whose monomers have one of the above amino
acid sequences) to C1)80 or CD86, In another embodiment, such tetnimer
molecules can bind to CD80 or C086 with an avidity that is at least 2-fold
greater than the binding affinity or avidity of wild-type CIL,A4 to Cill:0
or C086. Such igealer avidity can contribute to higher 20efficacy in
treating immune disorders and other diseases SIS described below. In
addition, greater or improved avidity can produce the result of higher
potency of a drug. For example, a therapeutic composition comprising
CILA4-ig tetramer would have a higher avidity and therefore higher potency
than the same amount of a therapeutic composition having CTL,A4-Ig,
monomer. In another embodiment, such 



25tetramer molecules can have at least a 2- fold greater inhibition on T
cell proliferation as compared to a CILA4-1g dimer (whose monomers have one
of the above amino acid sequences). En another embodiment, such tetramer
molecules can have at ktEiSi. 2- fold greater inhibition on .1 cell
proliferation as compared. to a wild-type CTLA4 molecule, [00461I cell
proliferation can be measured using standard assays known in the art. For
example, one of the most common ways to assess T cell proliferation is to
stimulate]' cells via antigen or agonistic antibodies to TCR and to
measure, tbr - 15 -  example, the incorporation of tiirated thymidine-TdR
in proliferating T cells or the amount of c).f.okines released by
proliferating cells into culture. The inhibitory effect of (MAI-1g
molecules upon 't cell activation or proliferation can thereby be measured.
[0047/The affinity of a Mt A4-ig molecule is the strength of binding of the
molecule a single ligand, including CD80, C985, or CDSOIg or CD861g fusion
proteins. The affinity of CTLA44g to Uganda can be measured by using, fin
example, binding interaction analysis (BM) based on surface piasmon
technique. Aside frOTE1 lug binding strength, it permits real time
determination of binding kinetics, 10 such as association and dissociation
rate constants, A sensor chip, consisting of a glass slide coated with a
thin metal film, to which a surface matrix is covalently attached, is
coated with one of the interactants, fe, CTLA4-Ig or one of the ligands. A
solution contai continuous light beam other interactaut is allowed to flow
over its surface. A ected against the other side of the surface, and its
reflection angle is measured. On binding of CTL.A4-Ig to the ligand, the
resonance angle of the light beam changes (as it depends on the refractive
index of the medium close to the reactive side rink 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[00481in
one embodiment. CTLA4-1g binding experiments can be performed by surface
plasmon resonance (SPR) on a BIA.core instrument (131Acere AG, Uppsala,
Sweden). CTLA4-1g can he covalently coupled, by primary artikie groups to a
carboxymethylated dextoran matrix on a BLAcore sensor chip, thereby
immobilizing CTLA4-Ig to the sensor chip. Alternatively, an anti-constant
region antibody can be used to immobilize, CTI.A44g indiredly to the sensor
surface via the ig fragment. Thereafter, ligands are added to the chip to
measure CliA4-ig binding to the limnds. Affinity measurements can be
pules-m(4 for example, as described in van der Met-we, P. et at, I Exp.
Meci1,185(3)393-404 (1997). l00491The avidity of CTLA4-Ig molecules can
also he 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 As ligand.
Without being hound by theory, higher - 16  avidity o 'CUM-1g molecules can
lead to increased potency of nhibition by CTLAelig molecules on T-cell
proli reration and activation. Avidity eau be measured, for example, by two
categories of solid phase assays: a) competitive inhibition assays, and 15)
elution assays, In both of them the ligand is attached to a soiid support.
in the competitive inhibition assay, CTL,A44g molecules are then added in
solution at a fixed concentration, together with free ligand in different
concentrations, and the amount of ligand which inhibits solid phase binding
by 50% is determined. The less ligtmd needed, the stronger the avidity. In
elution assays, the igand is added in solution. After obtaining a state of
equilibrium, a chaottope or denaturant agent (e.g., itiotttiocyanate, urea,
or diethylatnine) is added in different concentrations to disrupt
CILM-igitigatid interactions. The amount of CTLM-Ig resisting elution is
determined thereafter with au HASA. The higher the avidity, the more
chaotropic agent is needed to chile a certain amount of CIL.A4-1g,. The
relative avidity of a heterogeneous mixture of CILM-Ig molecules can be
expressed as the avidity index 15 (Al). cquad to the concentration of
eluting agent needed to elute 50% of the bound CTL,A4-lg melecnies. Refined
analysis of data can be performed by detem Ming percentages of elated
CTLA4-ig at different concentrations of the eluting agent. Methods for
Producing the CTI.Adtg Molecules of the Invention 20100591Expression of
CTLAdig molecules can be in prokaryotic cells. Prokaryotes most frequently
are representeci by various strains of bacteria. The bacteria may be a gram
positive or a gram negative. Typically, grammegative bacteria such as .E,
col/ are preferred. Other microbial strains may also be used.,
0051Sequences, described above, encoding CTLA411g, molecules can be
inserted 25 into a vector designed for expressing foreign sequences in
prokaryotic cells such as E. coll. These vectors can include commonly used
prokaryotic control sequences which are degned herein to include promoters
for transcription initiation, optionally with an operator, along with
ribosome binding site sequences, include such commonly used promoters as
the betariaetamase (penicillinase) and lactose (lac) promoter systems
30(Chang et al.. Nature, 198:1056 (1977)), the tryptophan (trp) promoter
system ilfloeddel et at., Nucleic Acids Res., 8:4057 (1.980)) and the
lambda derived Pt,  promoter and N-gene ribosome binding site (Shimatake et
al., ?Vann, 292:128 (1981)). [00521Such expression vectors will also
include origins of replication and selectable markers, such as a
}.seta-lactamase or fleOZITYCiti phosphornmsferase gene 5conferring
resistance to antibiotics, so that the vectors can replicate in bacteria
and cells carrying the phismids can be selected for when grown in the
presence of antibicts, such as ampicilliti or katia.mycin. [00531The
expression phismid can be introduced into prokaryotic cells via a variety
of standard methods, including but not limited to CaCirs.hock (Cohen, Proc.



10Nall, Aoad, Sat USA, e.9:2110 (1972); and Saiii brOeic at at., eds.,
Molecular Cloning: A Laboratoni Manual, 2nd Edition, Cold Spring Harbor
Press (1989)) and electroporation. [00531In accordance with the practice of
the invention, enkaryotic cells are also suitable host cells. Examples of
ea:al-yolk c&ls include any animal cell, whether 15primary or immortalized,
yeast (e.g., Saceitarennynes terevivine, Scizizezsaechorateyces pombe, and
Pichiapastoris), and plant cells. Myeloraa, COS and CHO cells are examples
of animal cells that may he used as hosts. Particular CHO cells include,
but ate not limited to, 11)044 (Cif:min et al., Som. Celt Melee, Genet.,
12:555-556 (19S6), Kolkekar, Biochemistry, 36i0901-10909 (1997)), C1710-K1
(ATM(r) No. CCI,-6.1), 20 CHO-KJ. Tet-On cell line (Ciontecti), CHO
designated :ECACC 85050302 (CAMR, Salisbury, Wiltshire, UK), CHO clone 13
(OBINICI, Genova, FE), cao clone B (GE-IMG, Genova, IT), CHO-KI/SF
designated ECACC 93061607 (CAW., Salisbury, 'Wiltshire, UK), and RR-CHOICI.
designated ECACC 92052129 (C,ANIR, Salisbury, Wiltshire, IlK). Illustrative
plant colts include tobacco (whole plants, cell culture, or callus), corn,
soybean, and rice cells. Corn, soybean, and rice seeds are also acceptable,
[055)Nucleic acid sequences encoding CILA4Ig 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 30particular eukaryotic host. (056]Commonly used
cukaryotic control sequences for use in expression vectors include
promoters and control sequences compatible with mammalian cells such as, -
18 -  rbr exampie, CMV promoter (C1DM8 vector) and avian sarcoma virus
(ASV) (rd.,14 vector). Other commonl!,, used promoters include the early
and late promoters from Simian Virus 40 (SV40) (Fiers et al., Nature,
273:113 (1973)), or other viral promoters such as those derived from
polyoma, Adenovinis 2, and bovine pa/Alma 5virus. An inducible promoter,
such as WITH (Karin et al., Nature, 299797-802 (1 982)) may also be used.
[00571Vectors lair expressing CTLA41g: molecules in eukaryores may also ea
sequences called enhancer regions. These are important in optimizing gene
expression and are found either upstream or downstream of the promoter
region. 10100581Examples of expression vectors for eakaryotic host: cells
include, but are 



not limited to, vectors for mammalian host cells (e. g >Dry' -4, ray a,
pRS'vc pSV2, IiTK2 (Maniatis): ORES (Clontech); pRe/CM.V2, p.kciltS V,
pfilf,V I (Life Technologies); pleTakc Vectors, pCMV vectors, 1)805 vectors
(Stratagene)), renovirat vectors (e.4," riBli vectors (Sh-atagene)),
pCDINA-3vitrogen) or modified 15forms thereof, adenoviral vectors;
Adeno-associated virus vectors, baculovirus vectors, yeast vectors ( e.g.,
pESC vectors (Stratagene)), [00591Nucleic acid sequences rincodingatA41g
3110.1eCtifes can integrate into the   geranne of the efikaryotic host cell
and replicate as the host genome replicates. Alternatively, the vector
carrying CTLA4Ig molecules can contain origins of 20replication allowing
for extrachromosomal replication, 100601For expressing the nucleic acid
sequences in Seirechoronryo?s cerevisiae, the origin of replication from
the endogenous yeast plasmid, the 2p circle can be used, (Broach, Meth.
Enzyme!,, 101:307 (1983)). Alternatively, sequences from the yeast genome
capable of promoting autonomous replication can be used (see, for example,
Stinchcomb et.1,toittre, 282:39 (1979)); Tschemper ct al., Gem, 10:157
(1980); and Clarke et a]., Meth. Etrzymot, 101:300 (1983)),
[00611Transcriptional control sequences for yeast vectors include promoters
for the synthesis of glycolytic enzymes (Hess et al."./. Adv. Enzyme Reg.,
7:149 (196811 and Holland et A., Biochemistry, 17:4900 (1978)). Additional
promoters known in 30the art include the CMV promoter provided in the
CDT\48 vector (Toyama eta]., FTBS, 268:217-22i (1990)); the promoter for
3-phosphogiycerate kiltase (nil:ammo et 31., Biol. Chem., 255:2073 (1980)),
and those ter other glyeolytic enzymes.  WO 2091137424PCTIUS2009/042761
[00621Other promoters are thdildble because they can be regulated by
environmental stimuli or the growth medium of the GeUS. These inducible
promoters include those from the genes for heat shock proteins, alcohol
dehydrogcnase 2, isocytochrome C, acid plicsphatase, enzymes associated
with nilrogen catabolism, and 5enzymes responsible for maltose and
g,ithietose [04)63]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 ceding
sequences in several yeast-derived and mammalian genes..
1010061.1Illustrative vectors far plants and plant cells include, but are
not limited to, A izrobacterium nri plasinids, cauliflower mosaic virus
(CaMV), and tomato golden mosaic virus (IGWV). [00651Mammalian cells can be
transformed by methods including but not limited      to, transfection in
the presence of calcium phosphate, microinjection, elech-oporation, 15or
via, transduction with viral vectors. [00661Methods for introducing foreign
DNA sequences into plant and yeast genorn-e (1) mechanical methods, such as
inicroinjection or 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) 20introducing DNA by making
ciell membranes permeable to ma.cromolecules through polyethylene glycol
treatment or subjection to high voltage electrical pulses
(eleetroporation); or (3) the use of Liposomes (containing eDNA) which fuse
to cell membranes. [00671U.S. Patent Application Publication No.
2005/0019859 and U.S. Patent 25No. 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. [00681Following the protein production phase of
the cell culture process, 1.11,A4Ig molecules are recovered from the cell
culture medium using techniques 30understood by one skilled in the art in
particular, the Clii,A4ig molecule is recovered from the c,olture medium as
a secreted polypeptide.  WO 2(109/137424Tilt1S2009/042761 [09691The culture
medium is initially centrifuged to move cellular debris and particulates.
The desired protein subsequently is purified from contaminant DNA, soluble
proteins, and polypeptides, with the following non-limiting purification
procedures well-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 QAP, or DEAF; chromatofocusing; gel filtration
using, for example, SEPHADRXit G-75 coltunn; and protein A SEPHAROSE(r)
columns to remove contaminants such as 'ger. Addition of a protease
inhibitor, such as phenyl methyl sulfonyi fluoride 10(PNISE), or a protease
inhibitor cocktail mix also can be useful to inhibit proteolytic .gradation
during purification. A person skilled in the art will recognize that
ion methods suitable for a protein of interest, for example a
glyttoprotein, can require alterations to account for changes in the
character of the protein upon expression in recombinant cell culture.
[011761Purification te.chxdques and methods that select for the
carbohydrate groups of the glycoprotein are aho 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 20rim'. Use of such techniques also
can result in the concomitant removal of contaminants. [90711The
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 25clearance steps are available, including but not limited to,
treating with chaotropes such as urea or guanidine, detergents, additional
uitrafittrationtdiafiltration steps, conventional separation, such as
ion-exchange or size exclusion chromatography, pH extremes, heat,
proteases, organic solvents or any combination thereof 1.00721The purified
ULM% molecule require concentration and a buffer 30 exchange prior to
storage or further processing. A Pall Filtron TUT system may be used to
concentrate and exchange the elution buffer from the previous purification
column with the Onal buffer desired for the drug substance. -21 -  WO
11009/1371ll/11S2009/042761 MTh]In one aspect, purified C.FLA41g moiecales,
which have been concentrated and subjected to diatiltration step, can he
tilled into 24, BIOTAINERt bottles, 50-L bieprocess bag or any other SU
iiable vessel. CTLA4Ig molecules in such vessels can be stored for about 60
days at 2' toSC prior to freezing. Extended storage of purified CTLAellg
molecules at 2 to 8C may lead to an icrease in the proportion of HAW
species. Therefore, tior loug-tenn storage, CILA4Ig molecules can be frozen
at about -70C nrior to storage and stored at a tetnperate of about -40C.
The freezing temperature can vary from about -50C to about -90C. The
freezing time can vary and largely depends on the volume of the vessel that
contains CIL,A.41g molecules, 10and the number of vessels that arc loaded
in the freezer. For ex.ample, in one 



embodiment. CTLA41.g molecules are in 2-11. MC/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 time. Loading of at least four
bottles may require from about 18 to at least 24 hours of freezing time.
Vessels with frozen CILM Eg 15molecules are stored at a temperature from
about -35C to about -55C. The storage time.- at a temperature of about -35C
to about -55C can vary and can be as short as 18 hours, The frozen drug
substance can be thawed in a control manner for formulation of drag
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
2007/0760321 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, 25F'hannaceuti.cai
Composition [0(175]The methods of the present invention utilizes
pharmaceutical compositions comprising the CTLA41g molecules admixed with
an acceptable carrier or adjuvant which is known to those of skill of the
art. The pharmaceutical compositions ultable carriers and adjuvEmts which
include any material which 30when combined with the CTLA41g, 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 qua-ate, lecithin, serum  proteins,
such as human serum albumin, buffer substances such as phosphates, glycine,
sorhic acid, potassium sorhate, partial glyceride mixtures of saturated
vegetable fatly acids, phosphate buffered saline solution, water, emulsions
(e.g, , oil/water emulsion), salts or electrolytes such as prolamine
sulfate, disodium hydrogen 5phosphate, potassium hydrogen phosphate, sodium
chloride, zinc sails, colloidal      mapesium trisilicate, polyvinyl
pyrrolidone" cellulose-based substances and polyethylene glycol. Other
carriers may also include sterile solutions; tablets, including coated
tabiels and capsules. Typically such carriers contain excipients such as
starch, milk, sugarsucrose, glucose, maltose), certain types of clay,
gelatin, 10qua& acid or salts thereof, magnesium or calcium stearate, talc,
vegetable fats or oils, gums, glycols, or other known excipients. Such
carriers may also include 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, iiposomes as well as in
various polymeric composidons, Sileh as polymer microspheres. [0076]
Formulations comprising soluble CTI-A4 molecules are described in copending
VS. 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
applic:ation. As described in copending U.5. Provisional Patent Application
Serial No 60/752, 150, soluble CILAA molecules may be formulated for IV and
subcutaneous applications. Briefly, a suitable subcutaneous (SC)
formulation comprises CTLA4Ig molecules at a protein concentration of at
least 100 mg/m1 in combination with a sugar at stabilizing levels in an
aqueous carrier. (0077)An example of a CTLA4Ig SC drug product that is
delivered via Pr 25filed syrmge is provided in Table 3 below. 



TABLE 3 Composition of CTLA4Ig SC Drug Product, 125 ragian (125 mg/syringe)
Component _ CTLA4ig Sucrose  Amount (rE3g/syrnige) s,4              170  



Componeni Poloxamer 188   Amount (mg/ syringe) 8.0              



Sodium phosphate monobasic, monohydrate   Sodium phosphate dibasic,
anhydrous Water for injection              



EONExamples I and if of the instant wecification describe the manufacture
of an intravenous (IN) and subcutaneous formulation of CTLA418 useful in
the methods of the invention. An example of the CTLA4Ig lyophilized
formulation Egili?;ed in the method of the invention described in Example
ill is listed below. T['A13LE4 Composition of Lyophilized CTLA41g
(250mgivial) Drug Product ; ComponentAmount Imgivialf CILMIg262.5
Maltose monohydiato 525   



Sodium phosphate monobasionoh .clrate 18,1             



Sodium chloride' 15,3     Hydrochloric Acid Adjust to 7,5           



a Includes a 5% overfill for vial, needle, syringe loss 106 These-
components are present in the CTI-A41g drug substance solution. [00791The
lyophilized drug. produci may be constituted with an queous carrier. The
aqueous carrier of interest herein is one which is pharmaceutically
acceptable (safe and non-toxic, for administration to a human) and is
useful for the preparation of a liquid formulatiom after lyophilization.
Typically, the lyophilized drug product is constituted to about 25mg/ial
with 10 nil of either Sterile Water for Injection, UST (SWFI) or 0,9%
Sodium Chloride Injection, LISP. The constituted solution is fithe,r.
diluted to drug product concentrai ions between 1 and 10 mginil with 0.9%
Sodium  WO 2009/137424PCMJ820091042761 Chloride Injection, USP The diluted
drugfor injection is isotonic and suitable for administration by
intravenous intidsion. Article of Niattufacture 5[00801In another
embodiment of the invention an article 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. 10M811The container holds the lyophilized or liquid
formulations. The label on, or associated with, the container may dicate
directions for reconstitution and/or use. For example, the label may
indicate that the 250rng,lyial. drug product is to be monstituted 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 a multi-use
vial, which allows for repeat administrations (e.g., from 2-6
administrations) of, for example, le subcutaneous formulation,
Alternatively, the container may be a pre-filled syringe containing, fbr
example, the subcutaneous formulation. (00821The article of manufacture may
further comprise a second container 20comprising,for example, a suitable
carrier for the lyophilized formulation. 10031The article of manufacture
may further include other materials desirable 



from a commercial and. uses standpoint, including, other buffers, diluents,
filters, needles, syringes, and package inserts with instructions for use.
[00841Silicone free syringes are preferably utilized for surfactant free
drug product, such as upon reconstitution of iyopmbzed drug product and/or
transfer of the solutions from the vial to the intravenous bag and may be
co-packaged with the drug product yiat. Methods of Use 30[00851The present
invention provides a method of preventing or inhibiting the development of
R.,(s,. in subject', with LIA comprising administering to the subject in
WO 2091137424Fer1US20091042761 need thereof an effectiveCTLA4ig molecule or
phamiaceutical composition thereof. [00344The present invention Moiler
provides a irietilod of slowing or retarding   the development of RA in
subjects with UA. comprising administering to the subject 5in need thereof
an effective amount of the CTLA4ig molecule or pharmaceutical composition
thereof. 100871The present hwenticm also provides a method of treating
subjects with Uk comprising administering to the subject in need thereof an
effective iMlonnt of the CTEMIg molecule or pharmaceutical composition
thereof 10100881Ajmini.slsation of an effective amount of the CTLAalg
molecule ot pharmaceutical composition thereby relieving the subject of at
least one of the symptoms associated with the disease, including reducing:
joint swelling, joint tenderness, inflammation, morning .stiffraescs, and
pain, and structural damage subsequently decreasing the physical
disability. 15[00891The methods of the IEWe21tion also may be used to
improve physical function of subjects with IJA as assessed by theificalth
Assessment Questionnaire (ILAQ) and/or the health-related quality of life
(SF-36) instrument, [1,01901'Elie methods of the- invention also may be
used to inhibit structural      damage of the joints in subjects withilA as
assessed by erosion and bone marrow 20edema scoring and for synoyitis
scoring of the wrist and hand. [00911The amount of symptom relief provided
by the present invention can he 



measured using any of the ;accepted criteria established to measure and
document symptom relief in a clinical setting. Acceptable criteria or
measuring symptom relief may include scores based on the criteria
established by the American College of Rthetuatatology.ACR 20), the four
measures of symptom relief Om "CDER Guideline ter the Clinical Evaluation
of Anti-Inflammatory and Antirtieurnatic Drugs-FDA 1988"), and the Health
Assessment Questionnaire (FLAQ) (Fries, J.F. et      Itheurnatology,
9:789-793 (1982)). For a general description of these criteria, see
Guidance for Industry: Clinical Del4opment Programs for Drugs, Devices, and
30 Biological pro duds for the Treatment of Rheumatoid Arthritis (84)
Olieb, 1999), [0992] The present invention provides various methods, local
or systemic, for administering the CILMig molecule alone or in conjunction
with other therapeutic  drugs. The methods include intravenous,
intramusculd. totraperitonerd. oral, inhalation and subcutaneous methods,
as well as implantable pump, continuous infusion, gene therapy, Liposomes,
suppositories, topical contact, vesicles, capsules and injection methods,
The CTI,A41g, compounded with a carrier, is commonly 5lyophilized for
storage and is reconstituted with, water or a buffered solution prior to
adtuinistraOon. As is standard practice in the art, the compositions of the
invention may be administered to the subject in any pharmaceutically
acceptable form, [00931The most effective mode of administration and dosage
regimen for the formulations of this invention depends upon the patient's
health and response to 10treatment and die judgment of the treating
physician. In accordance with the practice of the invention an effective
amount for treating a subject is an amount about 0,1 to 100 nigileg- weight
of a subject. In another embodiment, the effective amount is an amount
about 0.1 to 20 rtig,/kg, weight of a subject, preferably itomg/kg weight
of a subject, in a specific embodiment, the effective amount of ClUallg is
about 2 iSrug/kg weight, of a subject. In another specific embodiment, the
effeclive 2443013,at of CTI,Mig is about 10 weight of a subject. in another
sped fie embodiment, an effective amount of CTLA41g is 500 rug for a
subject weighing leas 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 (00941The
CTLAillg molecule formulations ofthe invention may be      stered to a
subject in an amount and for a time (c.g., length of time and/or multiple
times) sufficient to block endogenous 137 (ax,, mac; andlor coao molecules
from binding their respective ligands, in the subject. Blockage of'
endogetiousT37/liand binding thereby inhibits interactions between
RTpositive cell 25CD80- and/or 0)86-positive cells) with 0)28-and/or
CTLA4-positive cells, Accordingly, dosages of the agents can vary depending
on the subject and the mode of administration, U.S. Patent A pplication
Publication Nos. 2003/0083246 and 2004/0022787 teach dosage and
administration schedules roc CILAcg having the amino acid sequence shown in
SEQ 11) N0:2 for treating rheumatic diseases, such as 



30rheumatoid arthritis"Ml are herein incorporated by reference [00951An
effective amount of CTLA41g molecule may be administered to a subject
daily, weekly, monthly and/or yearly, in single or multiple times per
hour/day/week/month/year, depending on need. For example, in one
embodiment, an effective amount of the CTLA4T2 molecule may initially he
administered once every two week.s for a month, and then once every month
thereafter or Days 1, 15, 29 and monthly thereafter. A -bi- 3 day window is
allowed thr earlier doses (i.e., Days 15 and 529), A7 day window is allowed
for the monthly doses thereafter, 190961Alternatively, one knowledgeable in
the ml would be able to administration regimen in response to the patients
risk status and/or EVSpiXE30 to the therapy. For example, the regimen
described above could be modified by adding administration day 5 to the
regimen. 100097]As used herein, "four weeks,"month", "months" or "monthly"
period of 28  7 days TOMTypically, doses of the CTI.A4Ig :molecule
formulation of the invention are based on body weight, and adminisb-ation
regimens may be dictated by the target serum trough profiles. Typically,
target trough serum concentration oft:MA.41g 15molecules of the invention
between about 3r.tglmi,. and about 35n./nil., will be sufficient to treat
IdA or prevent: the development of RA in subjects with VA, preferably
between about Spg/tril, and about 30more preferably between about I Ongimi"
and about 30p.gitni.. One knowledgeable in the art would be able to adjust
the dosage mid/or administation schedule of CTIA4Ig to achieve the desired
20serum trough concentrations, [00991The administration of the molecules or
pliarm.acentical compositions of the invention can be via a 30 minute to
one or more hour intravenous inilmican. Alternatively, single to multiple
subcutaneous injections can deliver the required dosage. 



25 PM] The CTII,A4Ig molecules of the invention may he administered
concomitantly or sequentially in conjunction with other immunosuppressive /
immunomodulatory therapy, e.g., as herein specified, dosages of the
co-administered irnmunosuppressant, or immunotnodulatory compound will of
course valy depending on the type of co-drag employed. 30[001011
Non-steroidal anti-lailamm.11)0 may be administered in concomitantly or
sequentially in conjunction with the CITAdlg molecule of the invention.
NSA1Ds reduce inflammatory reactions in a subject. NSA:Ds include, hut 28
are not limited to acetyl salicylic acid, chant magnesium
sahc>date,illunisal, magnesium salicylate, saisalate, sodium salicylate,
diclofenac, etodolac, fenoprofen, flurbiprofen, indomethacin, ketoprofen,
ketorolac, meclofenamate, naproxen, nahumetone, phenylbutazone, niroxicara,
sulindac, toimetin, acetaminophen; 5ibuprofen, Cox2 inhibitors, nieloxicam
and tramadol. 1001021 Corticosteroids may be administered concomitantly or
sequentially in conjunction with the CT1A4ig molecule of the invention. For
example, stable low dose oral cortieosteroid (equivalent to "--10 mg
prednisone daily), or high dose corticosteroids administered every six
months as an oral course (equivalent to 20 mg/day prod:tisane daily for a
maximum of two weeks), or a single IM (intramuscular) dose or a single IA
(intra-articular) dose. [OW 031Examples of corticosteroids include but are
not limited to, betainothasonc, budesonide, cortisol, cortisone,
dexamethasone, hydrocritisone, meth:Apo:Anis:done, prednisolone, ptednisone
and triameinolone, IS[001041Typically, the standard dosages and
administration regimen of the co- administered drugs described above are-
not lotititinced by the addition of the CILA412, molecules of the invention
to the treatment regimen. However, one knowledgeable in the art may
prescribe lower doses of the eo-administered drugs due to the incorporation
of the less toxic CTIA41g molecules of the invention into the 20treatment
itegimen. Prescribing information may he based on the package insert rot
each co-administered drug. [4101051As discussed previously, joint
destruction occursly in RA. This insight has highlighted the need flit
therapies which can fundamentally alter and not merely suppress the
inflammatory processes which cause debilitating symptoms and stadetural
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 inilaitunatory arthritis and these subjects are then
diagnosed with undifferentiated arthritis, a common clinical probtenn.
30[00106] it has been recently demonstrated that subjects with UA who are
also positive for antibodies against cyclic citrullinaled peptides
(anti-CCP2 positive) ate at high risk for the development of RA as soon as
one year after observation (Van - 29 - 



(halm, EA. et al, "A toantibudies to Cyclic Ciumllitiated Peptides Predict
Progression to Rheumatoid Arthritis in Patients with Undifferentiated
Arthritis", Arthritis kheum., 50(3):709-715 (7004)). A positive test for
the presence of serum antibodies against cyclic eitrullinated peptides has
a higher predictive value far the  $ development of FA than more
traditional criteria, such as the presence or absence of rheumatoid factor.
53% of LIA subjects who were positive for anti-CCP antibodies developed RA
at one year, compared with l8% of auti-CCP negative controls. This finding
suggests that a sub-population of subjects with FIA can be readily
identified who will be at high risk for development of RA and who thetelote
would be ideal 10candidates for targeted therapy alined at the underlying
mechanisms driving inflammation and joint destruction in RA. Such an
approach could prevent the development of joint damage, ithictionai
disability and subsequent impaired quality of life that unfortunately
characterizes the natural history of RA, [001071 Example Ill and IV
describe a clinical study designed to compare the 15efficacy of CTLA41g
with placebo in preventing the development of PA in subjects with recent
onset undifferentiated arthritis who are at high risk for the development
of RA. [90108] The clinical is a tandomizplacebo-controlled, two-arm
parallel design study of 12 months duration to the primary endpoint and 24
months to 20secondary endpoint. Subjects are randomized 1:1 to receive
either CTLA4Ig or placebo for the first six months of the study.
Randomization is stt atified into two groups based on the presence or
absence of erosions, [00M) The subjects in this study were carefally
screened to ensure that they had recent-onset 1JA C., presence of arthritis
symptoms for < IS months), were positive 2$tbr 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 monalherapy
prevented the progression to kA within 1 year or 2 years miler the start of
treatment, In addition, 30the effects of CTLA4Ig on disease activity,
physical function, health-related quality of    and PD biomarker activity
in subjects with 1.1A. was explored and compared to placebo both during the
6-mouth treatment period and for up to 18 months after the  last dose of
study medication. The inclusion of an 18-month untreated observation period
after the last dose of study medication permitted evaluation of the
persistence of any observed effects of CTI,A4Ig treatment. The use of
NSAIDs and stable low dose oral corticesteroids (-CO mg/day prednisone or
equivalent), as well as limited 5 use of high dose corticosteroid therapy,
were permitted during both the treatment and observation periods. Subjects
who developed RA at any time were discontinued from the study and could
receive standard of care. 



r001.10)Because of strict enrollment criteria, which limited randomization
to 57 subjects (56 of whom were treated), formal statistical hypothesis
testing was not done. 10Results of this study, however, were generally
consistent across multiple outcome measures of efficacy (clinic-al,
radiological, MR1, and hiotharker anti yo in Favor of CTI.,A4Ig over
placebo, and provide evidence that (11...A414, giver, ry monthly at a dose
of 10 rag/kg based on body weight for 6 months, slows the progression front
TJA to RA, The therapeutic benefit of CILA41g appeared to persist tbr as up
to 18 months after drug diseontinuation. [001111 The proportion of subjects
who developed RA by Month 12 was lower for the group who received
CTI,A,43.g (12/27, 46,2%) than liar the placebo group 06/24, 66.7%) (20.5%
treatment difference; 95% (:I: -47.4%, 47.8%), By Month 24,875% (12/24) of
subjects with DA had developed RA in the placebo group compared with 20
733% (17/23) of subjects who had received a 6-month course of CTLA4Ig
treatment (13.6% treatment difference; 93% CI: -37,6%, -1-10,8%). The
weight-tiered 10 tng/lig dose of CILA4lg used in this study of subjects
with DA is analogous to the 10 nip/kg dosage approved for the treatment of
RA in adults. 100112) In this population of subjects with VA, treatment
with 4,7711.,A41g improved           unction and physicianreported disease
activity. At Month 6, more than twice as many subjects treated with
CTILA4ig compared with placebo had achieved a clinically meaningful
improvement in physical function (1-{AQ-DE) (62% vs 24%) or had disease
remission as indicated by aIDA_S-28 (CRP) score of <2.6 (71% vs 35%). The
numerically larger improvements in ILAQ-Di and DAS 28 (CRP) seen at the cad
30of the study treatment period with CILA4Ig were sill) evident alter 6 and
18 months of untreated fbilow-up, although treatment grout) differences
with placebo were smaller at Months 12 and 24. Radiographic evaluations
using gandolinium-enhanced -31 -  MR images of the hand and wrist and
conventional radiographs of the bands and feet, indicated minimal disease
progession during the study drug treatment period among subjects receiving
l003.13]Notably, following 6 months of treatment withSCIUM ievek of
5anti-CCP2 antibodies were reduced, and this reduction was still evident
after 6 mouths with no study drug treatment. By comparison, anti-CCE2
antibodies levels were increased in the placebo group. Anti-CCP2 antibodies
are highly predictive of the fature development of RA in both healthy
subjects and patients with undifferentiated arthritis. 10[001141A
conservative approach to treatment cif early DA has been advocated,
Iiimiting the use of DfylARDs and subsequently, biologics to only those
patients whose arthritis symptoms and signs are refractory to INS Alps and
low-dose conicesteroids. In this study of 56 subjects with IJA, CTLAdig was
well tolerated by individuals with very carry stage disease. During the
6-month study treatment period. AEs were t5reported at similar rates for
the CTIA4Eg and placebo groups, no All resulted in death, and equally, low
numbers of subjects in both treatment groups had a SAE (1 in each treatment
group) or were discontinued due to an Ali (l in each treatment group).
Furthermore, there was no evidence for a greater risk of infections with
CILA4Ig, and infitsional AEs occurring within 1 hour of the start of
CTIA41g, infusion were 20reported for only 1 subject. The clinical
laboratory data for hematology and blood chemistry were generally
unremarkable and no safety issues were identified. Four (4) subjects became
seropositive br anti-CTLA4-T antibodies at Month 12, 2 of which tested
positive for neutralizing antibodies. The development of antibodies did not
appear to be correlated with clinical safety findings. 



25(001151 The inventors discovered that administration of e1iaA4lg retarded
progression to definite RA in patients with DA. Additionally, the
disease-modifying effects of CILA41g treatment were maintained for 6 mouths
after therapy wa.s stopped. [00116J The invention will he more fully
understood by reference to the following examples. They should not,
however, be construed as limiting the scope of the invention.  EXAMPLE I
[00117]CTIMollg, lyophilized, (230nigivial) drug pr duct is a sterile, non
- pyrogenic iyophile suitable fbr intravenous (IV) administration. Each
single-use vial 5 contains 250mg of CTLA,ing which is constituted with
Sterile Water for Injection. "OSP and thriller diluted with 0.9% Sodium
Chloride Injection ,USP, at the time of use. [0011S]The batch formula for a
115 liter batch size is described in Table 5 below.  CTLAilig drug
substance; protein concentration 50 rngiml, 25 rriM sodium phosphate, 59mM
sodium chloride, pH of 7.5, <5% HMW species. Formulated hulk solution
density - approx. 15 [4)01191 The required quantity of CTLA4Ig drug
substance is added to a Moaned and sterilized stainless steel compounding
vessel equipped with a M ix et. The drug substance solution is mixed at 250
M50 rpm while maintaining the solution temperature between 5n-25t.
20100120) The required quantity of maltose monohydrate powder is added to
the compounding vessel. The solution is mixed for a minimum of 10 minutes
at I5m 25'C. 1001211The solution pH is adjusted to 7.3-7.2, if necessary
using the previously prepared I N sodium hydroxide solution or 1 N
hydrochloric acid solution. The batch  is brought to the final batch weigh
(final q.s.) using Water for injection, OSP, and mixed for a minimum of 8
minutes. The formulated bulk solution is sampled lot pH. 1001221Formulated
Bulk Soiatiou is pre-filtered with one 0.45-urri filter. The formulated
laulk solution after 0.45-am filter is sampled for biohurden and bacterial 



5endotoxin (BET). 11/01231The pre-filtered formulated bulk Solution is
sterile filtered with two 022- urn fil fin in series prior to filling.
1001241Sterile filtered Formulated Bulk Solution is filled and partially
stoppered    with a 20nrn-Daikyo gray butyl stopper by a fully automatic
filling/stoppering 10machine. The 15-cc Type! flint tubing. glass vials are
washed and sterilizedldepyrogenated. [001251The filled and partially
stoppered drug product vials are lyophilized. A summary of the freeze
drying cycle used during lyophilization of CTI.A.11g drug produel is
provided in Table 6 below. 15    s parameter  In-process control Hold at 20
*3C for at leas   Storage Bell:ire Unloading    



[001261At the end of the lyophitization cycle, the chamber pressure is
raised to 500 microns Osing sterile filtered nitrogen and vial stoppering
is performed under vacuum. The stoppered vials remain inside the
lyophilizer for at least 4 hours. The lyophilized and stoppered vials are
sealed with a 20-mm aluminum, white flip-off seal under REPA 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
3C. [001271 The composition of lyophilized CTL,A4U', (250 mg/vial) thug
product is listed in Table 7 below. TABLE 7 1 Component 1 CTLALlig t
Maltose iTVil Sodium phosphate onohasic, monohydrate Sodium chlorideb
Hydrochloric Acid Sodium hydroxide a Includes a 5% overfill for vial,
needle, syringe loss. 15b These components are present in the CTLA4Ig drug
substance solution, EXAMPLE 11 [001281 CTLA41g SC, 125 mead (125 mg/via])
drug product is formulated as a sterile, non-pyrogenic: ready-te-use
solution suitable frir subcutaneous administration. 20 A hatch of CTLA4Ig
SC, 125 mglint (125 mg/vial) drug product is manufactured at 5- I, scale
(3,500 vials). The batch formula is described in Table 8 below, 



TABLE 8  Batch Formula    Sucrose Poloxamer 180 Sodium phosphate monohasic,
tnonohydrate :. Sodium phosphate dibasic, anhydrous            Total Batch
size (L) CTLA.41g drug substance: protein  5.0 oncentration 50 mynal, 25
infs4 sodium  phosphate, 50mIAI sodium chloride,e17.5, <5% UMW species.
.100129l As described above in Example I, the manutheturing process for
CTLA4Ig SC, 125 mg/m1 (125 mgivial) drug product involves buffer exchange
of the bulk drug substance from 25 mily1 sodium phosphale, 50tnivl sodium
chloilde at a pH of 7.5 to 1010 re:NI sodium phosphate 017-8 buffer,
followed by concentration of the protein 



fmm -50to -156 nighril by removal of buffer. Sucrose and Poloxamer 188 are
then dissolved in the concentrated protein solution and final batch weight
is adjusted with 10 misil sodium phosphaic butter, pH 7.8. The bulk
solution is filleted through 0.22 micron sterilizing filter and tilled into
sterilized and depyrogenated 5-co Type flint grass vials, stoppered with 26
TOM rubber stoppers and scaled with 20 min aluminum flip-off seals. (001301
The composition of CTI.A4fg SC drug product, 123 inglmi (125 mg/vial) is
provided in Table 9 below.                           TABLE 9 Composition of
CTLA41g SC; 125 ragthii (125 mDrug Product ComponentAmount Ong/vial CTLklig
Sucrose Polo-xairier 188 Sodium phosphate monobasic, monohydrate 0:20 t
Sodium phosphate dibasic, anhydrous1 136 i..---- i Water far Injection1
Includes 40% overfill for Vial, Needle, Syringe loss. 5EXAMIPLE III [0131>
Rheumatoid arthritis (Rk) is an auto-immune disorder which can lead to
progressive joint destruction, deformity, sipificant physical disability,
and poor quality o[ life No therapy has been demonstrated to prevent the
development of RA. This study will compare the efficacy of CII,A41g, with
placebo in preventing the 10development of RA in subjects with recent onset
undifferentiated arthritis (IJA) 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 iiby
1987 ARA criteria one year after the start of blinded study medication. 



Secondary Objectives                   assess the proportion ir subjects
with JJA who develop RA as defined by 1987 ARA criteria two years after the
si:att of blinded study medication. 202)To assess the degree of synovitis
and structural joint damage of the hands (carpal, 2sand PIP joints) at 6,
12, and 24 months after the start of study therapy between the two
treatment groups using M.R1 imaging,  WO 2009/137424PCTilf52009/0 2
To assess the proportion of subjects with persistent symptomatic clinical
srovitis. at 6, 12, and 24 months ater the start of medication between the
two treatment groups, 4to assess the pharmaciodynamie effect of CrilAsitg
on serum levels of aumantibodies [lel rheumatoid factor and anti-cyclic
ciirtillinaied peptide (antiCC71/2)1             To assess disease activity
over time between the trearrnent groups using the mean values of the MI DAS
(CRP) score.          6) To aSSeSS the proportion of subjects with a till
DA.S score old .6 at 6, 1012. and 21moothc 7) To assess physical function
and health-related quality of life using the Disabilityex of MAE), (1-1AQ)
and SF-36 instruments, respectively.          8) To assess the safety of
CIL,A4Ig in this study population, including evaluation of the
inummogenicity of CILA41g following completion of a six-month 15course
oftreettnent. Tertiary Objective 1)To assess changes in core components of
the ACE. RA (American      College of ithetimatialogy Rheumatoid Arthritis)
composite variable over time 20 between the two treatment groups. Study
Design [001331This is a randomized, double-blind, placebo-controlled,
two-arin parallel design study of 12 months duration to the ptimaty
endpoint and 24 months to 



25secondary endpoint. Subjects will be randomized 1: Ito receive either
CTLA4I2 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 he allowed to take non-steroidal
anti-inflammatory drugs (NSA1Ds) 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, lip to two of the following high
dose corticosieroid concomitant medications may be utilized every six
months Of the trial at the discretion of the investigator oral course
(equivalent to 20 - 38 -  mg/day prednisone daily for a maximum of two
weeks), or a single 114 dose or is single IA dose. Subjects with persistent
arthritis after six months of study medication but who do not meet the
criteria for RA will he observed off of study medication and will be
allowed to take the concomitant medications described above at the
discretion 5of the investigator. No subsequent dosing with study medication
will be allowed. 1003441 Subjects who develop the primary endpoint (RA by
ARA criteria) at any point during the trial will be discontinued from the
study and allowed to receive anti- rheumatic therapy at the discretion of
the investigator, including DMARDs and/or biologic therapy.
10001351Subjects will be initially dosed based on their weight at the
screening visit. Subjects weighing c. 60 kg will receive 500 mg; subjects
weighing between 60 to 100 kg, will receive 750 mg, and subjects weighing >
100 kg will receive I gram. CTI-Adig will be administered on Days 1, 15,29
and every 28 days thereafter for a total of 8 doses. Subject will be
allowed to take a stable low doses oral corticosteroid (equivalent to-:cf,0
rug prednisone daily) throughout the study. 100136) Subjects who have been
diagnosed with undifferentiated inflammatory arthritis will be evaluated in
the Screening Period for the presence or absence of antibodies against
cyclic citullinated peptides (anti-C(22). Subjects who have a positive
anti-CCP2 test will be stratified based on the presence or absence of
erosions 20 and randomized into the Study Drug Treatment Period_ The Study
Drug Treatment Period will be six months of treatment with either CILA4fg
or placebo_ Subject completing the treatment period who do not me-el the
criteria for RA will be observed off of study medication in the Observation
Period with the blind maintained. The Obsentation Period will consist of
quarterly visits for IS months for safety ;ind. 25efficacy. Study
Population (00)371 Men or women (net nursing and mat pregnant) at least 15
years of age hut no greater than 75 years old with a diagnosis
&undifferentiated inflammatory arthritis 30(LTA) who have symptomatic
clinical synovitis of two or more joints and who t) possess at least one
and not more than three of the 1987 ARA criteria fur the diagnosis of RA,
2) do not meet diagnostic criteria for any other rheumatic disease - 39 



lapw: erythematous), and 3) who are also positive fbr autoantibodies
against cyclic citrullinated peptides by ELISA (Immunoscan RA Mark 2,
Euro-)iapes:lea, Arnhem, The Netherlands), Disease duration [defined as the
time from the onset of symptoms (joint pain, swelling, or significant
stiffness) of undifferentiated 5inflammatory arthritis to enrollment] must
be less than 18 months. No prior therapy with DMARD or biologic therapy is
allowed belbre screening. Criteria for Evaluation      [001.38] The primary
outcome of the study will be the proportion of subjects with a 10diagnosis
of RA by 1987 ARA criteria at 12 months, [011139] Secondary tittle:ley
outcome measures include the proportion of subjects with a diagnosis of HA
by 1987 ARA criteria at 24 months, the proportion of subjects with
persistent symptomatic- clinical synovitis at 6, 12, and 24 mouths, the
mean full DAS (CRP) score at 6, 12, and 24 months, the proportion of
subjects with a DAS 15score of <1,6 at 6, 12, and 24 months, tilers of
rheumatoid factor and anti-CCP antibodies and inflammation and structural
damage (the degree of synovitis, erosions, and ostenis) of the hands by
gadolinium TvIRI using a centralized reader blinded to sequence and
treatment. Subject reported outcomes will include the HAQ and SF-36.
[001401 The changes in cone components of the ACP. RA composite variabfe
will 20be assessed over time between the two treatment groups as a tertiary
objective. Efficacy Analyses (001411 The primary efficacy analysis will be
to assess the rates for development of RA at 12 months in CTLAllg and
placebo. Point and. interval estimates for the 25proportion of subjects
with a diagnosis of RA at 12 months for the two treatment groups will be
provided. Subject:, who discontinue from the study with a stated reason of
"lack of efficacy" in the CRP 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 513bleCt3 who develop RA, by
the ARA criteria). If a subject has 30missing 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,  subjects
will not be included in the analysis. Similar analyses will be performed
far assessing rates for RA development at 24 months. 100142)The degree of
synovitis and structural joint damage will he assessed using MR1 imaging,
The OMERACT 6 RA MR1 ;coring system will be used (Ostergaard, M. et al.,
"OMERACT Rheumatoid Arthritis Magnetic Resonance Imaging Studies, Cote Set
of MRI Acquisitions, Joint Pathology Definitions, and the OMERACT RAM.RI
Scoring System",!. Rheurrialoirogy, 30(6):1385-1386 (2003)). Changes from 



baseline in the erosion, edema, and synovitis will be summarized at 6, 12.,
and 24 months using descriptive statistics, 101001431 The persistence of
symptomatic. :Ai& 1 BrkrvitIS will be assessed at 6, and 24 months. The
rates for persistent synovitis will be summarized with point estimates and
95% confidence intervals for the CTLA41g and placebo groups. 1.001441 The
pharmacodynamic effect of CTLA4Ig on serum levels of antoantibodies [1g&I.
rheumatoid factor and anti-cyclic citrullMated peptide (antiCCI121 will be
assessed. The distribution of the pharmacodymamic variables at baseline,
month 12 and month 24 visits, along with their changes from baseline, will
be summarized by treatment gaup. The proportion of subjects reaching
positive/negative An!) [tS will be summarized by treatment arm and the
baseline status (positiveinegativej. 20[00145] Mean changes from baseline
in full DAS (CRP), HAQ and all components of SF-36 at 6, 12 and 24 months
will be summarized with point estimates and 95% confidence intervals for
the CTLA4Ig, and placebo groups in each visit. In addition, percentages of
subjects with remission OA 'DAS score <1.6) will be summarized by treannent
251001461 The changes in cote components of the ACR PA composite variable
he assessed over time between the two treatment groups. Safety Analyses
[001471Significant physical examination findings and clinical and
laboratory test 30results will be listed. Summary statistics will be
tabulated. Frequency disibutiorts and individual listings of all adverse
events will be generated. Changes in clinical  WO 2049/137424PCT/US200
laboratory test results from baseline will he lisled Discontinuations by
cause will be summarized by treatment arm. brunimogonicity Analysis
[00148]The distribution of immuriogenisity variables and their changes
iita9 baseline will be summarized using descriptive statistics (geometric
means, standard deviations, etc.) and 95% confidence intervals of the
changes from baseline will also be calculated. Lack of immunogenieity is
defined as the absence of a positive response. The existence of a positive
response is defined based on an assay cut-off 10value for positivity for
each assay and further confirmation of that response by immuncidepletiom
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 O11 For the anli-CTLA-T assay, the cut-off
value is calculated by dividing the mean subject serum sample OD by the
mean OD of 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. Ifs. sample
is tiegai ive, 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 20dilution that is equal to the established
cut-off value for positivily. Rate of positive response (if any) and its
95% confidence interval will also be calculated, Subject Selection Critetia
100E491 For entry into the study, the following criteria MUST he met
Inclusion Criteria A.Signed Written informed Consent 1001501Subject is
willing to participate in the study and signed the informed consent. 30
Target Popp !HUM  1001511 Subjects must have a diagnosis ofljA. A subject
with LiA should have symptomaticclinical synovitis of two or Men; joints
and should possess at least one and not more than three of the criteria for
classification of RA of the American Rheumatism Association (1987). 51001
S211Subjects must not meet diagnostic criteria for any other rheumatic
diseat (e.g., lupus erythernatimis). 11101531The subject's disease duration
Ldetmned as the acne JI0181 the onset of symptoms (joint pain, swelling, or
stifthess) of arthritis to enrollment must be loss than 18 months.
101001541Subjects must have be positive cot autoacilihodies againsi eychc
citrullitiated peptides by EUSA amanmoscan RA Mark 2, Euro-Diagnostica,
Arnhem, The Netherlands). C.Age and Sex 151901551 Men and women, ages 18 -
75 years old. Men and Women of childbean potential are eligible if they are
practicing effective contraceptive measures. 



Concomitant Medication 1001561Use of a stable low dose oral corticosteroid
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 treatment (Day 1). Exclusion
Criteria A.Sex and Reproductive Status 1)WOCBP who are unwilling or unable
to use an acceptable method to avoid pregnancy for the entire study period
and fOr up to 10 weeks after the last infusion of CTLA.ifig Women who are
pregnant or breastfeeding 30Women with a positive pregnancy test on
enrollment or ior to study drug administration.  WO 2009;
137424PC171182069/141.76        4) Males unwilling or unable to use an
adequate method of contraception for the entire study drug treatment period
and fOr up to 10 weeks after- the last inflision of study medication.
5B.Medical History and Concurrent Diseases        5) Subjects who are
impaired, incapacitated, or incapable of coniplethig study related
assessments,        6) Subjects who meet diagnostic criteria for any othern
tic disease (e.g., lupusemulous). 107)Undifferentiated Arthritis duration
of greater than 18 months        8) Subjects who have previously received
treatment with an approved biologic RA therapy (intliximab, etanercept,
anakinra, adalimumab),        9) Subjects with active vasculitis of a major
organ system.        10) Current symptoms of severe, progressive, or
uncontrolled renal, 15hepatic, hematological, gastrointestinal, pulmonary,
cardiac, neurological, or cerebral 



disease. Concomitant medical conditions that, in the opinion of the
investigator, might place the subject at unacceptable risk for
participation in this study. I 1)Female subjects, who have not had age
andlor risk facto: apptopriate breast cancer screening (as defined by
published guidelines and/or local standards 20endorsed 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
:25nommetanoina skin cell cancers cured by local resection). Existing
non-melanoma skin cell cancers must he removed prior to dosing. 13)
Subjects who have clinically significant drug or alcohol abuse.        14)
Subjects with any serious acute bacterial infection (such as pneumonia or
pyelonepliritis unless treated and completely resolved with antibiotics).
15) Subjects with severe chronic or recurrent bacterial infections Ouch as
recurrent pneumonia, chronic bronchieeta,sis).  WO 200/137424PCT/ S ..009/0
61 16)Subjects with active tuberculosis (TB) requiring treatment within the
previous 3 years. Subjects with a positive PPD at screening will not he
eligible for the study unless active TB infection has been ruled out, and
they have a negative chest x-ray at enrollment. A PPD response that is
equal to or greater than 10 min should be considered a positive test,
although a lower threshold (3 ram) may be applied as determined by the
clinical circumstance and investigator according to published guidelines
andlor local standards endorsed by the medical society, 1.7)Subjects with
herpes zoster that resolved less than 2 months prior to enrollment.
1018)Subjects with evidence (as assessed by the in- stigatot) of &Akre or
latent bacterial or viral infections at the time of potential enrollment,
including subjects with evidence of Human irmnimodeficieney Virus (RN)
infection, C.Physical and Laboratory Test Findings 1519)hepatitis B surface
antigen-posi ive subjects. 



20) Hepatitis Cl antibody-positive subjects who are also RIBA-posit ve or
PC11,-positive.  21) Subjects with any of the fbllowing, laboratory values,
Hgb C 20W113(11. C13,000/mtn3 (3 x Platelets rst 100.000/mm3 (100 X.109/14.
Serum cteatinine > 2 times upper limit of normal. Serum ALT or AST > 2
times upper limit of IlOrlitai. Any other laboratory test results that, in
the opinion of the investigator, might 25place he 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
CMA41g, or CTI,A1 3023)Subjects who have received treatment with any
investigational drug within 28 days (or less than 5 terminal half-lives of
elimination) oldie Day dose.  WO 209/137424PaiUS2009/04276        24)
Subjects currently receiving treatment with kruntir,ondsorption columns
(such as Prosorba cr)ltimns), myriophenolate mofetil (CELI,CEPT4l),
cyelosporine, D-Penicillattrine, or calcineurin inhibitors.        25)
Prior treatment with DMA RD before screening. 5 E.Other Exclusion Criteria
26) Prisoners or subjects who are compulsorily detained (involuntarily
incarcerated) for treatment of either a psychiatric or physical (e.g.,
infectious disease) illness must not he enrolled into this study. 10
Subjects Participating in the MRT Evaluation 09157]The radiologist at the
site's NIR1 facility is rponsibie for determining if a 



subject is contraindicated from having this procedure, The Mowing is a list
of sonic common conditions that may preclude the subject from having MI of
the 15hands/wrists. However, this should not be used as a substitute for
local clinical standards of care. The ultimate decision to perfomi MR1 in
an individual subject in this study rests with the site radiologist, the
investigator, and the standard set ivy the local Ethics Committee-
1) Subjects who have a. history of claustrophobia.        2) Subjects who
have a physical limitation related to fitting in th the magnet (i.e., body
weight in excess of 250 potinds or I 13.4 kilograms).             Subjects
with tattooed eye-liner or tattoos directly on the hand or wrist (area to
be imaged).     4) Subjectshave a history of allergic reaction to contrast
agents.     5) Subjects who had exposure to a radiological contrast agent
within the hours prior to the .M111 examination.        6) Subjects who
have a fused joint in Inc wrist or joint replacements the hand or wrist
that are being evaluated by the MM. examination,             Subjects with
a pacemaker, epicardial pacemaker wires, Milt-incompatible cardiac valve
prostheses. MREincompatible vascular clips less than two-month old, or
NMI-incompatible aneurysm clips of any age, Subjects with .Mfa-ineompatible
cochlear implants. - 46 -  WO 2009/137424PCPUS2009/04276 9) Subjects with
spinal nerve stimulators. 10) Subjects with an infusion pump, 1 )Siihiects
with metallic fragments in the eyestorbits or in the s ndnity of   the
brain or major nettrovasciftar structures of the body, subjects with an
employment 5'history which involves exposure to welding, or subjects who
have shrapnel any place in their body. .Adzninistralion of CTLA4ig or
Placebo [00158]Subjects will be randomized to 1 of 2 trealnient groups:,
10Group 1; CTI,Agg intravenous infusions N- 25). 



Group 2; Placebo intravenous infusions (N = 25). [00139] Subjects receiving
active CTLA4Ig will be dosed based on their screening visa weight. Subjects
weighing <60 k.g will receive 500 mg, subjects weighing 60 to 15100 kg will
receive 750 mg, and subjects weighing> 100 kg will receive 1 gram, Subjects
who are randomized to fee ye placebo will he given Dextrose 5% in Water or
Normal Saline (NS). 100160i itifiision doses will be based upon the
subject's body weight 6-0111 the screening visit immediately prior to Day 1
20will confirm the subject's body weiglg and a allocate for the visit.
Subjects will receiv treatment period visit (Days 1, 15, 29, 57, 85,  The
Central Randomization System ign the number of vials of CTLAtig to f study
medication at every 113, 141, and 169). A 11- 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 25the duration of the study. All doses of study medication will
be administered intravenously in a fixed volume of 100 nil 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 so as to 30maintain the blind. The
clinical aSSeSiOr must remain blinded to treatment assignment by having a
different qualified staff member perform the study medication infusion. All
intravenous ishisions will he with the subject in the sealed position. No -
47 -  adjustments will be made in treal:weut dose level or schedule.
Subjects will be observed tor adverse events arid vital signs (blood
pressure, heart rate, respirations, temperature) will be monitored from the
start of each infusion (pre-dose and 60 minutes). There is a +/- 5-minute
window fur vital sign collection. Subjects will be observed for a minimum
of I hour from the start of the infusion. The observation period should be
extended if clinically indicated. Dose Modifications in he Absence of
Adverse Events 



E00161)in the absence of adverse events deemed at least possibly related to
study 10medication treatmetd, subiects will complete their scheduled
infusions as prescribed by protocol. A subject's scheduled dosing may be
administered within 72 hours (+/- days) prior to or after the target day to
adjust for the subject's andror the site personnel's convenience for Days
15 and 29. +/- 7 day window is allowed for doses thereafter. Prohibited and
Restricted Therapies During the Study 01.01621 DMARDs (e.g., methotremate,
oral or parefteral gold, suifasalazine chloroquine, hydnricychlorognine,
Dtenicillamine, azattutoprine, leflunomide, eyelosporine) or biologics
(e.g., ctanemept, adalimumab, anakinra) are not permitted.
20[001631Subjects will be allowed to take non-steroidal 3IA i-infEammatory
dings throughout the study. Subjects will be allowed to take a stable low
dose oral cortices:emit] (equivalent to <10 mg prednisone daily) throughout
the study. Up to two of the following high dose certicosteroids may be
utilized every six months of the trial at the discretion of the
investigator: oral course (equivalent to 20 mg/day 25prednisone daily Mr a
maximum of two weeks), or a single IM (intramuscular) dose or a single LA
(intra-articular) dose. [001641 Non-steroidal anti-inflammatotug (NSAJD),
including aspirin (ASA), use is permitted during this period. [00165]IA and
IM 'injections ofeorticosteroids should be avoided. No 1A or IM
10injections of high dose steroids ARE permitted within one month of the
key efficacy evaluation (i.e., Days 159, Month 12, and Month 24),  100166)
The following medications ay be used, except 12 hours before a joint
evaluation: acetaminophen (paracetamol)       combination products
including acetaminophen and narcotic analgesics (e.g., acetaminophen with
codeine phosphate, acetamicipplica with prupoxyphene napsylate,
acetaminophen with oxycbcione hydrochloride, acetaminophen with hydrocodone
bitartrate, etc.) tramadol TABLE 10 Study Procedures and Observations A.
Double-Blind Study Drug Treatment Phase 



Randotnize & stra subjects (Contact Central  !Day Ia Day 15 Day 29 Day 57
Day 85 Day (+/-(41..,Iii 3 day 3days) 7 days 7 days) 7 days)17 days)
Randomization !Centex) ;Efficacy Assessments  adionsaphs of Hands and Feet
Gacioliniutn MEI of } land-Wrist (European sites only)    - 49 -    Day 57
bay 85 'I.Say Day Day 1 



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



NIMP-       bliA Typing      Inn-mune!;lefty   1----   A nti-CCP2 Dosing 



X X   !X  iX a All assessments and results must he reviewed prior to
contacting the Central Randomization Center. All assessments must be
performed prior to dosing. A 68166 count assessment. will be done. a' A
negative pregnancy test should be done within 48 hours prior to the visit.
B. Post-Treatment Double-Blind Observation Visil Day (+/- 7 days allowed
for Pv10111115 9, 18, and 21;30 Month 9 (Day rNioTt.h' 12 (Day
IciontliTh's4onth (Day E18 (Day !Month Day vfonth 'Early 



(Day Term 1days allowed for 253) 365)5 449)533) 617) 729)  Months 12 and
24)       ,     Efficacy Assessments 



,Radiographs of Hands and Feet      X  Gadolinium MRT of       Hand-Wrist
(European   



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; +I- 30 days allowed for
Months 12 and 24) Subject's assessment  of pain Subject's assessment of
disease activity  



Physiciatf global assessment of disease Subject's assessment of'cal
thnction (HAM SF-36 Subectsresporse to therapy ,Salety Assessments Adverse
event 'Men 'taring  Interim Physical EN [Complete Physical 1Exam Weight
'Vital Signs Labs Chemistry panel Urinalysis  Visit Day (H-/- 7 ctaYs
'Month 1.Mo 11 }lowed for Months 9,19 15, 13, and 21; +/- 30 lays allowed
for months 12. 2i33d 2=1) Urine/serum pregnancy test ":',VOC.FIP only)
Breast Cancer Screening Annual/AnnivErSary (women only) CRP 10'4 RF
Biomarkers TNEct, IL-1 Beta, MMP-3)  



If the subject does not come to the clinic for the Month 12 visit, all the
assessments required at Month 12 wilt he done at the next clinic 1" If
radiographs are taken between Months 6 and 2 and the subject discontinues,
the radiographs should be forwarded to the central reader fot assessment of
the &mut- 5modified Sharp score. 1' A 68/66 count joint assessment will 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 imintmagenicity testing. Safety
outcomes include adverse events, clinically  significant changes in vital
signs, and laboratory test abnormalities. The investigator will determine
the severity of each adverse event to he 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 5Investigator will determine the relationship of
the adverse event to the administration of the study drug. [001681 Complete
and/or inttlifll physical examinations tiny be performed by a Doctor of
Medicine (MD), Doctor of Osteopathy (DO), Physician's Assistant (PA), or
Nurse Practitioner (NI?). While the interim physical exam may not be as
10comprehensive as the initial Mil examination, key aspects of the interim
examination should evaluate imporiant 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 exanileatiort of any of 15the body systems
as clinically indicated. 



[001691A 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 akeadyperfbrrned within 6 months of obtaining written
informed consent or if documentation is not on file. The tjal 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.
[00/ 711To identity subjects with latent tuberculosis (TB). a PPD test
(purified protein derivative tuberculin skin test) is required if not
performed within six months of screening or if documentntion of testing
within six months i5 not on tile. All subjects including those with prior
BCG vaccination should be evaluated for latent 1T3. [001721PPD skin test
should be performed in accordance to published gilidelinas that provide
recommendations thy PPD testing and interpretation in subjects with
rheumatoid arthritis who are being considered for treatment with biologic
agents ("Preliminary guidelines for diagnosing and treating tuberculosis in
subjects with rheumatoid arthritis in itzmilatosuppressive trials or being
treated with biological  ag,nta", Arm. Rheum. Dis., 61(Suppja162-ii63
(2002) and Ex US sites, local guidelines endorsed by medical societies on
PRO testing in subjects with RA being treated with biologics may also
apply) subjects who are immtmosuppressed (Targeted Tuberculin Testing and
Treatment of Latent Tuberculosis Infection". Am, I Resrdr. 5Celt Care. Med.
161:S22}-S247 (2000) and "Diagnostic Standard; and Classification of
Tuberculosis in Adults and Children", Am. J. Respir. Crit. Care Meal., 161;
1376-i 395 (20001) and subjects with a prior history oft3C0 vaccinations,
[00173ISubjects 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 enrciliment A PPD response that is equal to or
grenier than -I0 trim should be considered a positive test, although a
tower threshold (5 limn) may be applied as determined by the clinical
circumstance and investigator according to published guidelines and/or
local standards endorsed by the medical soci&y. [OW 7,41 Before entry into
this study female subjects are required to have age and/or risk-fberor
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 arritor the Ministry of Health.
In addition, the breast cancer screening guidelines utilized by the
investigation& site should be made available to the local 11W/Ethics
Committee and explained in the subject's informed 20consent.  [001751
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.
[00176; Based on study entry criteria for breast cancer screening, female
subjects are required to have an annual or anniversary repeat breast cancer
screening. M17 Plain radiographs of hands/wrists and feet should be talcou
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 assessinent for the 30presence 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, and 24 months and assessed by a central reader for
the (tenant-  modified Sharp score, If radiographs are taken between Months
6 and 12 and subject discontinued, the radiogsa.phs should be forwarded to
the central reader for assessment. [001781 A gadolinium MR1 of the
hand/wrist (one side of the body only) should he 5performed prior to
randomization fbr all subjects at European sites only who have a positive
anti-00E2 test and symptomatic clinicai synovitis of two more joints of the
hand or wrist. The MR1 will be assessed by a central reader. An follow-up
NERt of the same haftiilWrig will also be performed at 6, 12, and 24 months
and assessed by a central reader. No NM will he done of he teet. 101001791
Urine or serum pregnancy tests will he performed within 4R hours prior to
each visit up for all WC/CF3P. If any female subject becomes pregnant., she
will be immediately terminated from the study. Gadolinium Nal of hand and
Wrist 15[001801 A Gadolinium MR1 study of the band and wrist (one side
only) will be per [brined 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 44 to Day -1) using a 1.5 Tesia machine and repeated
at the 6, 12 and 24 months timepoint. The MR image 20data 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 (00181j Erosions and bone marrow edema will be scored separately
according to 25the OMER ACT 6 grading scheme. Each hone in the wrist and
hand (carpal hones, distal radius, distal ulna, metacarpal bases and the
bones comprising the MCI' joints) 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 hone by erosions or edema. Svijc-vitis Scoring
in the Wrist and Hand  WO 2009/137424POLI1JS200/042 



[001821Synovitis is assessed in multiple wrist regions (the distal
ratijoulnar joint, the radiocarpat Joint, the intercarpal and
cardometacarpal joints as well as the 2nd-5th MCP joints) on a 0-3 wale, A
score of 3 represents a severe grade with the volume of Gadolinium
enhancing tissue comprising >12,13 of the assessed synovial compartment. 5
[001831 All MR images for all subjects with both baseline and 12 months
image data available will he read by a trained central reader blinded to
treatment allocation and to sequence. 1-mA Typing 10100184) All subjects to
be randomized will have peripheral blood drawn for HLA typing at Day Ito
determine the presence Or absence of the alleles which are associated with
RA susceptibility/severity (the "shared epitope" alleles HLA4)R0401 and
0404). Randomized subjects will be categorized as null, heterozygous,
homozygous, or doubly heterozygous for these alleles. This information will
further 15characterize the study subjens" risk for development of -ere RA,
Laboratory Test Assessments [001851 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 20considers
clinically relevant should be recorded on the appropriate Adverse Event -
oldie CRP, A.Hematology      (001861 Hemoglobin flematocrit Total WBC
count, includingdifferential Platelet 25 count RBC B.Blood Chemistry
[00t87SodiurI3 C]'eatinine Potassium Blood urea nitrogen (BUN) Chloride
Total bilirubin Total Protein Alanine aminotransfetase (ALT) Albumin
Aspartate 30 gminotransferase (AST) Calcium Gamma-glutamyltransibrase
(G(11) Phosphorus Alkaline phosphatase Uric Acid Glucose  WO
2009/137424PCI7US20091042761 C.Urinalysis 1001881 pH Protein Glucose Blood
Microscopic examination of the urine sediment if blood, protein or glucose
is positive on the dipstick. 5D.Hepatitis Screen [001891(performed at
screening visit only) Hepatitis B surface antigenpositive, 



core ainibody)Hepatitis C antibody (if positive,, RIBA or PCR) E.Pregnancy
Tests 01001991 Urine or serum pregnancy tests (mininium sensitivity 23 TULL
of HCG) must be performed for all WOCBP within 1g hoiln; prior to each
visit until the Month 9 visit. If any female subject becomes pregnant, she
will be terminated from the study. Pregnancy tests will be processed
locally-. 15 F.Fhannacodynamie (PD) Tests [00191) IgM RFC-reactive Protein
(CRP) Inflammatory cytokines1NFoi, 1,- 1 beta) Matrix IMeitalloproteinase
(MMP-3) Anti-CC,P2 0.Iminitrogenicity Determination 20100192) Anti- CTLA4lg
antibody H.Other 10019:4 Human Leukocyte Antigens fkill.,A) 25(001941in
addition, the investigator will obtain samples fitr additional laboratory
tests if deemed necessary for monitoring subject safety. Immunogenicity
1001951 The immunogenic potential of CTI.Adig will be assessed based on
levels 30of anti-CTLAdig antibodies.  [00196I Subjects who complete the
study drug treatment phase will have serum samples obtained at visit Days
1. 169, 253 and Day 365 to be assayed for the presence of anti-CTLA4Ig
antibodies. [1.)01971 Subjects who do not complete the study drug treatment
phase of the study will have a serum sample collectedi at Day 1 and at Days
28, 56 and 85 after the last dose of study medication. Samples will he
assayed for the presence of anti-CILA4fg antibodies,   (1101981 Validated
sensitive, enzyme linked immunosorbent assay (FLISA) methods will be used
to measure titers of both anti-CTLA,4Ig antibodies in serum and 0anti CCP-2
in serum. Efficacy Assessments A,X-rays of Hands and Feet I.101.991X-rays
of hands and feet will ha performed on all subjects with a positive 



15anti-CP2 test at Screening, Day 169, Month 12, and Month 24"All earners
will need to meet technical requirements. Radiography of the hands and 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 equipment and experience and licensing cfthe
x-ray technologists. Radiopsaphic technique will he harmonized through the
use of a written radiographic procedure manual and training of x-ray
technologists. In addition the film-screen system will he 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 25facility For quality control and central evaluation (in a
blinded manner) by a radiologist trained and experienced in the scoring of
rheumatoid arthritis by the Gemara-modified Sharp grading scheme. A primary
reader and backup reader wilt be assigned. The readers wall 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 30to the order
or timepoints. B.Ciadolinium-Er Minced MRI of Harid-Wrist  [00200] A
gadolinium-enhanced MR1: of the hand-wrist will be performed on all
randomized sub*ts with a positive anti-CCP2 test who have symptomatic
clinic& SyDOViiiS of the hands at screening. Day 169, Month 12, and Month
24. The subject's hand-wrist with more synovitis by clinical assessment
should be selected initially and 5 utilized for all subsequent evaluations,
'the baseline MR1 (and all follow-up MRI studies) should not be performed
if the and/wrist is asymptomatic or if there is no synovitis by clinical
assessment. [0291] The MFd examination will be standardized to ensure
sufficient quality for the evaluation of radiographic progression of
rheumatoid arthritis. 10Radiology theitities and personnel will he
qualified for participation in the trial based on the technical
capabilities of the equipment and experience and licensing of the
technologists. Radiographic technique will be harmonized though the use of
a written radiographic procedure manual and training of technologists. MR.1
data collected for the trial will be sent to a central reading facility for
quality control and 15central evaluation. Efficacy assessments will be
peribrined 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 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. 002031 joint count assessments may
he performed by the following personnel:      MD, DO, PA, NP or R.N.
Ideally, the joint count should be performed before any 25other assessment
or procedure is performed. [002041 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, withpping experience may perform the 30 evaluation.
Documentation of who perfOrmed the evaluation is to be recorded in source
notes. 



WO 2009/137424PCUUS2009/042761 D.CHIliCA ASSe333T, t,rits 100205] Clinical
assessments of response should be performed by the same assessot(s) and at
approximately the same time of day throughout the duration of the study.
The clinical assessor(s) should be a different person from the one
admit-Ai:acting 5the study medication infusion. [002061Clinical assessors
will complete the global assessments and ttint count pages of the CRT's in
their own handwriting, These pages will be source documents ibr the study.
l00207] Subjects will complete Ebel-IAA), and SF-.16 pages of the CRP in
their own 10handwriting. These pages will be source documents for this
study, '000208.1 The CRP obtained from the central laboratory will be
utilized to calculate the full DAS. Ishamtacodynainie Assessments
15[00209]Pharmacodynamic data collected in this study will include
laboratory values consisting of continuous variables. alornarkers for
immunumodulatiori or inflammation in rheumatoid arthritis,
including:la:v.1U, CRP, and anti-CCP2, will be coileeted.   Loom) cRp wilt
be collected at each visit during the double-blind study drug 20treatment
phase, the post-treatment double blind observation phase, as well as Early
Termination in both phases. [002 ill Rheumatoid factor (lea RI) and
NOITarkelS will be collected at Day -21, Day 1, Day 169, and Months 12 and
24,  902121 Aoti-CCP2 will be collected at screening, Day 169, Month 12,
and Month 24, [00213]Additionally, a portion of the sera collected at each
visit will be stored and the following biomaricers will be analyzed:
pro-inflanimatory cytokines (11,6, TNTa, and IL-1 betti,) and the mattilt
metattoprotoinase, 3 (NLM,P-3). 



20 Outcomes Research Assessments A.Physical 'unction  WO
209/137424PCT/US2909/04276 E 1002141Physical function will be evaluated
using the disability section of the Foll Health Assessment Questionnaire
(HAQ) (Fries, .1.17. et al., "Measurement of Subject Outcome in Arthritis",
Arthritis Rheum., 23:137-145 (1980)), 'This section includes 20 question::
to assess physical functions iri 8 domains: dressing, arising, eating,
5walking, hygiene, reach, grip and common activities- The questions are
evaluated on a 4-point scaler 0 without any difficulty, 1 - with some
difficulty, 2 - with much difficulty, and 3 unable to do. Higher scores
indicate greater dysfunction. A disability index will he calculated by
summing the worst scores in each domain and dIviding by the number of
domains answered. 10 B.Health-Belated Quality of Life [002151The SF-36 will
be used to measure tealth-related quality of life (Birrelt, EN. et al.,
"How does the Short Form 36 Health Questionnaire (SF-36) in Itheurnatoid
Arthritis (RA) Relate to RA Outcome Measures and SF-36 Population Values? A
Cross-Sectional Study", Olin. Rhemmatot, 19:195-199 (2000); Keller, S.D. at
al,, "The SF-35 Arthritis-Specific Health hider (ASHI): IL Tests of
validity in four clinical trials", Med Care, 37(5 Suppl.):MS51-60 (May
1999), Ware, FE. at al., The SF-36 Arthritis-Specific Health Index (ASH!):
I. Development and cross-vatidation of scoring aig,orithins", Med Care,
37(5 Suppl.):M540-50 (May 1999), and Kosinski, 20M. at al., "The SF-36
Health Survey as a generic: outcome measure in clinical trials of subjects
with osteriatthritis and rheumatoid arthritis: relative validity of scales
in relation to clinical measures of arthritis severity""kied. Care, 37(5
Suppi.):MS23-39 (May 1999)). Individual suhscale scores and two summary
scores will be calculated: (1) physical component summary (P05) which
includes physical functioning, role 25physical, bodily pain, and general
health; (2) mental component summary (IvICS) which includes vitality,
social functioning, role-emotional, and xnertizt health, The SF-36 was
recommended by the FDA us a validated instrument to measure health-related
quality of life in BA subjects (Guidance jr Industry, Clinical Development
Programs Ito Drugs, Devices, and Biological Products Ibr the Treatment
0/Rheumatoid       is (RA), U.S. Department of Health and Human Services,
Food and Drug Evaluation and Research (Feb. 1999)). Drug Product Informal
ion [002161 A pbtrnnucist of qualified personnel at the site,ot otherwise
associated with the conduct of the study, will reconstitute the drug for
intravenous (TV) administration. 1002171 All reconstitution and dilutions
must be performed using polypropylene non-siliconized syringes (Nomi-Ject
manufactured by Henke. Sass Wolf in Germany. [00118] NOTE: A. separate
needle and syringe MUST be used for each vial reconstituted. [002191Vials
are sealed under vacuum. If any vials are :found without this 10they should
be segregated and not used. These vials must be retained until 



reconciliation by your Study Drug Monitor. [00220] NOTE: The vial should
NOT he vented prior to reconstitution. To avoid foam ibmiation killowing
the addition of SWEI, the vial should be gently swirled until the contents
are completely dissolved. Upon complete dissolution of the 15lyophilized
powder, the vial should then be vented with a needle to dissipate any foam
that may be present. [00221J Each vial of CTI.,Mig drug product for
Injection; 250 mg/vial, should be reconstituted with 10 ml. of SWF!
(without bacteriostatic agent) to yield, a concentration o12.5 mg/mi... In
order to minimize foaming, the stream of SWF.' 20should be directed to the
sides of vial. [00222f A sufficient excess of CTLAgg drug product is
incorporated into each vial to account for withdrawal losses so that 10 an,
of the reconstituted solution containing 250 mg can be withdrawn for
parenteral administration. After reconstitution of the product the
soliation nsost be diluted further with 05W or 0.9% Sodium Chloride (biS
"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 tun. This infusion should
be administered over a period of approximately 30 minutes, Any unused
portion of the intirsion solution should not be stored for reuse, 301002241
No data is available on the compatibility of CEL.A41 g drug product with
other intravenous substances. CILMIg chug product should be adininistered
in a separate intravenous line whenever possible and not mixed with other
medications. - 63 -  Assure adequate and appropriate flushing between any
other drug substances if other drugs are administered through the same line
sequentially. 1002251 No incompatibilities have been observed with glass
bottles or polyvinyl chloride bags and administration se. 5[002261 Care
must he taken to assure sterility of the prepared solution, as the drug
product does NOT contain any antimicrobial preservatives or bactetiostatic
agents. [002271 Vials of CTIA4Ig drug product for Injection, 250 mg/vial,
should be stored under refrigeration (2-8C) and protected from long-term
exposure to light Intact vials are stable for at least one year under these
conditions. All dilutions of 10CILA4Ig drug product for injection must be
used within 12 hours after reconstitution of the original vial. 



[00228)Specific stability guidelines for each dilution are as follows:
1002291 Reconstituted CILA4ig drug product for Injection, 25 trigimL, may
he stored at temperatures from 15.-25'C and room light or at refrigeration
(2-8C) for up 15too hours lathe original vial. [002301 Dilutions of
reconstituted CTLA4Ig drug product for Injection I U Mgintr.: th NS in
point chloride (PVC) or non-PVC TV bags may be stored at temperatures from
I525C and room light or at refrigeration (2-8C) for no more than 12 hours
from the time of initial reconstitution. 20[002311 Diluted solutions of
CTLA4Ig drug; product for Injection are compatible with standard PVC IV
infUsion sets. Resting [602321A planned interim analysis was done after all
randomized subjects either 75completed the Month / 2 visit or discontinued
prematurely to look M the primacy efficacy endpoint to the development of
RA, 51/56 randomized patients were eval defile (mean age: 45 yes; mem'
duration of symptoms: 7 months Irauge f-18 months]; mean CRP level: 1.1
mgidL); 80% had oligoarthritis, 50% had erosions. By 1 yr, i2/27 (44%)
patents treated with CTLA41g developed RA. vs 16/24(67%) no-treated patents
(23% difference.; 95% confidence interval -45 to +48). The time to
discontinuation due to development of RA is shown in Fignro 2.  Conclusion
002331 CTLA4ig retards progression to 'efinite RA in patients with CA.. The
disease-modifying effects of CTLA41g treatment were maintained for 6 months
after therapy was stopped, EXAMPLE IV 1002341 The 2 year data for the study
described in Example RI are presented below: The data includes efficacy,
safety, and pharmacodynamic (PD) marker activity data for adults with 1.1A
who received up to 6 months or double-blind treatment with CTLA41g or
placebo. Subjects with persistent tJA after 6 months of douhle-blind study
treatment, but who did not meet the criteria For RA, wete monitored off
study medication for the subsequent dewelopmerd of RA for up to an
additional I g months. Study Population 15[90235} A total of 184 subjects
were screened, of whom were enrolled and randomized in a 1:1 ratio to
double-blind treatment with CILA4Lz (IN,- 29) or placebo (N= 28). Failure
to meet the study eligibility criteria was the most frequent reason that
subjects were screened but not randomized. [002361All but I of the
tandomized subjects received at least I dose of study 20 medication. One
subject assigned to the CILA4fg group, was withdrawn due to the presence of
erosions detected after randomization but before administtation of any
study drug. Thus, a total of 56 subjects, 28 hi each treatment group, were
randomized and received at least 1 dose of study drug, [90237] Among
subjects who were randomly assigned to treatment, 39 (22 



25CTLA4fg, 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 CTLACig
group, 13 in the placebo group), Sixteen (16) of these 28 subjects (8 in
each treatment group) discontinued before Month 12. A total of? (25.0%)
subjects in the CILMIg gaup 30 and 4 subjects (:14.3%) M the placebo group
completed the 24-month study. [00238;Lack of efficacy was the most. freq
eat reasons for premature discontinuation during the study drug treatment
period, with EI)Ore than twice as many - 65-  subjects in the placebo group
(n=8, 28,5%) compared with the CTLA4la group (ta-3, 10,7%) discontinued for
this reason. Lack of efficacy was also the most common reason for
withdrawal from the observation period. Dating this 18-morith period the
proportion of subjects entering the observation period who were
discontinued for this 5 reason was again higher for the placebo group
(12/17, 70.6%) than for the. CITA4Ig group (11/22. 50.0%). Among the 23
subjects who were discontinued due to lack of efficacy during the
observation period, 14 (7 CTLA4Ig, 7 placebo) were withdrawn before Month
12. [002391 Adverse events led to the premature discontinuation of 1
subject is the CILA41g group during the study drug treatment period and 1
subject in the placebo group during the observation period. 1002401 The
CILA4Ig and placebo groups were balanced with spect to demographic
characteristics of age, weight, gender distribution, and racial
distribution, The mean age of the 56 randomized and treated subjects was
44.8 yeats 15(range: 23 to 74 years). Most subjects were lAiltite (85,7%)
and female (71.4%). While the majority of subjects in lxith treatment
groups were enrolled at sites in Europe (60.7% for CT.1"9,41g group, 75.0%
for placebo group), a higher percentage of subjects in the CILA4Ig group
were enrolled at sites in South America (17.9% vs 7.1% lot placebo group).
20[00241) The CTLA4Ig, and placebo groups were generally balanced with
respect to baseline. disease characteristics, All but 5 subjects had
disease involving at. least 2 joints; 2 subjects in each treatment group
had disease involving only joint, and one subject in the CILMIg group had
no synovitis at screening or baseline (Day 1), This latter subject was
enrolled because she met 3 diagnostic criteria for PA (ARA. 1987
25criteria), but was excluded from the primary efficacy analysis for this
relevant protocol deviation. The remaining subjects met between I and 3
diagnostic criteria for FA, with the majority of subjects (58.9%)
fkilfilling 3 criteria. Across all subjects, the mean duration of
inflammatory arthritis (TA) was 7.9 mouths and was somewhat longer in the
CTL.A41g group (8.8 mouths) than in the placebo group (7.1 months). 30 The
mean CRP level was similar in the CILA41g and placebo groups (It .2 ing/I,
and 10.7 ragil" respectively), as was the percentage of subjects with
radiographic evidence of erosions at baseline (53.5% and 57,1%,
respectively),  WO2009/137424PCDUS20010,42761 



[002421General medical history findings were consistent with active
inflammatoiy disease and were generally similar for the 2 groups. Most
subjects (>75%) in both treatment groups were receiving an antirileuinatic
medication on Day 1(786% in CTLA4Ig, 89,3% placebo), with NSAiDs being the
most coinumn antirheumatic medication used. 1002431 Fourteen (14) suhjectt,
including 9 assigned to the CILA41g 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 GILAttg group and 2 subjects (7,1%)
assigned to the placebo group, concomitant treatment on Day 3 consisted of
a 10tow oral corticosteroid dose N10 mg/day prednisone equivalent). Extent
of Exposure [002441 Despite the higher premature discontinuation rate from
the study drug treatment period in the placebo group, most subjects in the
efi..4,41g and placebo 15groups (893% and 75.0%, respectively) received 6
rnonths of treatment and received the scheduled 8 infusions of study drug
(75.0% and 71.4%, respectively). One (1) subject in the CILA4Ig gOUP (3.6%)
and 5 subjects in the placebo group 07.9%) received 3 or fewer infusions of
study drug. No subject received more than S infusions of study drug or had
more than 6 months of study treatment. 20002451 Most subjects in the All
Treated analysis population did not miss a scheduled indrsion of CTI,Alig
(353%) OT placebo (92.9%) during the study drug treatment period, and no
subject in either treatment group missed more than I scheduled infilsiOn.
(00246] The use of ow dose corticosteroids during the study drug tre&ment
period 25was low and similar kir the CTIA4Ig and placebo groups in the ITT
analysis population, both itt terms of the percentage of subjects using
these drugs (n-5, 17.9% in each group) and the mean corticosteroid dose at
these tune points_ The same was true for the observation period, where 5 of
the 22 suhjeets who entered this period in the CTLA41g group, and 7 of the
i 7 subjects in the placebo group, had treatment with $0tow dose
corticosteroids, 19112471 The number of courses of high dose corricosiemiti
use during the study drug treatment period for the Intent to Treat (ITT)
analysis population was also similar  for t .e 2 groups: 3 courses in the
CTIA41g, group (in 2 subjects) and 4 courses in the placebo group fin
4subjects). High dose corticosteroid use during the study drug treatment
period consisted of intramuscular (1M) or intraarticular
(1A)cmitioosteroids; no subject in either group received an oral
corticosteroid dose of "?.mg/day during the study drug treatment period.
1002481During the 18-mciath Observation period, the number of colt ISeS of
high dose corticosteroids was 9 in the Cli.,A41g, group and 6 in the
placebo group. For 2 subjects in each treatment group, high dose
corticosteroids consisted of oral doses 10 mg/day. No subject in either
mealment group received more than 2 COUT3es of high 0dose corticesterolds
during the study drug treatment or observation periods, 



[00249] All subjects in the CILA41g group and most subjects (96.4%) hi the
placebo group received at least I concomitant medication during the study
drug observation period. The analgesics, acetaminophen and diclolenac, were
the most frequently used concomitant medications, each taken by 7 (25.0%)
subjects in the 15CTLA41g group and 9 (32.1%) subjects in the placebo
group. Efficacy Results 100250] Results of this study show that 6 months of
treatment with CTLA4Ig, letards progression to definite RA in subjects with
IJA. By Month 12, 124.5f 26 20 subjects (462%) with IJA in the Ca LA4Ig
group developed RA compared with 16 of 24 subjects (663%) with LIA in the
placebo group, The 95% CI surrounding the 20.5% treatment group difference
in favor of CILA414 for the primacy' efficacy endpoint was (-47.4, 7.8),
The proportion of subjects with VA who developed RA by Month 24 was also
tower in the CTLA4Ig, group (17/23, 13.9%) compared with the 25placebo
group (21124, 87.5%), although the magnitude of the treatment difference
(43.6%; 95% Cl: -37.6, 10.e) was less than that seen at MOTith 12. [00251.1
The efficacy of CTLA4Ig in retarding progression to definite RA appeased
II3C,F0 pronounced in the subgroup of subjects who had radiographic
evidence of erosions at baseline compared with the subgroup without
baseline erosions, 30)00252-1 The proportion of subjects with VA who
developed RA, according to I9137 ARA criteria, within 1 year of starting
study medication, was lower for the CILA4Ig,  group (12/26, 46,2%) compared
with the placebo group (16/24, 66,7%) (-20.5% differeito5; 95% CI: -47,4,
7.8), 1002531The prespecified sensitivity analysis of the primary efficacy
endpoint which included each of the 55 randomized and treated subjects
included in the 5efficacy ITT analysis population provided similm re.sulis
favoring CTLA41g In the sensitivity analysis, the proportion of subjects
with UA who developed RA within 1 year of starting study medication was
42.9% for the C1TLA4Ig group (12/28 subjects) compared with 59,3% (16/27
subjects) for the placebo group (16.4% treatment group difference, 95% CT;
-42.3, ILO). 10002541 Fewer subjects with 1.1A who were randomly assisied
to 6 months of CTL.Adig treatment (17/23, 73.9%) developed RA, defined
using 1987 AK& criteria, by Month 24 compared with subjects assigned to
placebo treatnient (21/24, 87.5%). The treatment group difference in
developing RA. at Month 24 was -13.6% (95% CI: - 37,6, t0.8). Although
study treatment was not administered after Month 6, subjects 5and
investigators remained blinded to the identity of the study treatment that
had been administered through the end of the t8-month observation period
(Month 24). 



[002-551The study shows less structural progression, based on radiographs
of the feet and giS, in the CTE.A4fg group compared with the placebo group
at Month 32, as reflected by smaller moan changes in erosion and fShi
scores. To addition, 20gadolinium-enhanced MR images of the wrists and
hands in a subset of 21 subjects indicated minimal evidence for disease
progression in the CTLA41g group at the end of the study chug treatment
period, while mean changes from baseline at Month 6 in NIR1 erosion, edema
and synovilis scores in the placebo group were indicathte of disease
worse:M.1m. The treatment group difference in NIR.1 scores persisted for 6
25months after study treatment had ended. 100256) The presence of synovitis
was required at the screen tepoints to be enrolled in the study. The
proportion of subjects with UA having persistent symptomatic clinkal
synovitis at Month 6 was less among subjects treated with CTI.A.41g (4/5,
80%) compared with placebo (12/12, 100%). The difference in 30the
proportion of subjects having persistent symptomatic clinical sytiovitis
between the study groups was -20,0% (95% CI: -71.5, 15.21). At Month 12,
the proportion of  subjects with persistent clinical synovitis was 10 oft!
subjects for the CILA4Ig group and 7017  subjects for the placebo group.
[002571 A total of 11 subjects in the CTLA4Ig group and 10 in the placebo
group had gadolinium-enhanced MRI assessments of the hands and wrists; by
protocol Idesign, MRIs were only performed for subjects enrolled at
investigational sites in Europe. Mean changes from baseline in MR.1 bone
erosion and synovitis scores of the hands and wrists at the end of the
study drug treatment period (Month 6) indicated minimal disease progression
in the CTLArlig- group (mean changes of 0.45 and 0,27, respectively), while
changes were larger and indicative of disease worsening in the 10placebo
group (mean changes of L20 and 1.60, respectively), Mean changes from
baseline in MRA edema scores at Month 6 indicated an improvement with
CITActig (mean change of-1.64) but worsening with placebo (mean change cif
1.40). [00258j A similar patiein of-results with respect to Mill scores
were seen at Month 12, where 9 and 6 subjects in the CILArlig and placebo
groups, respectively, had a ISMRI performed both at baseline and after 1
year in the study. At Month 12, LittLe 



change in MR1 bone erosion, edema, and synovitis scores were seen relative
to baseline values in the CTLA41g group (mean changes of 0.0, 0.22, and
0,22, respectively), while continued disease progression was apparent in
the placebo group (mean changes. of 5.00,6,57, and 233" respectively).
20[00259i Only 7 subjects (5 CTLA41g, 2 placebo) had .MEJ assessments at
baseline and Month 24. In this small subset of European subjects who had
not progressed to HA and thus remaineJ.1 in this study, mean baseline MRI
ScOICIS were small (typically <1.0), and showed little change at Month 24
[002601 At the end of the study drug treatment period (Mouth 6), subjects
with 1,IA 25in the CTLA4fg group had reductions in disease activity OAS 28
[CRP] scores) and improvements in physical function (1-1A,Q-Dl scores) and
health-related quality or lift' (pcs and MCS scores of SE-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[02611 At the end of the
study drug treatment period, disease activity, as assessed using the
1-../AS 28 (CR.P) score, was reduced relative to baseline in the eff,Arfig
group (mean change, -1.13) hut was unchanged in the placebo group (mean
change, - 70 -  0.01), At Month 6, a clinically signiiicant improvement
(reduced at least by a value of .2 from base/ine in the DAS 23 score) was
observed in 8 of the 20 subjects (40%) with baseline and Month 6 scores in
the CILA41,g group compared with 4 of the 20 subjects (20%) with baseline
and Month 6 scores in the placebo group. Consistent 5with these findings,
higher rates of low disease activity (DAS 28 score 51:3.2) or disease
remission (DAS 28 score <16) at Month 6 were seen in the (TLA4Ig group
(81.0% and 71,4%, respectively) compared with the placebo group 05,0% and
35.0%, respectively). [002621 Evaluations of DAS 28 (CPS) daa al Months 12
and 24 continued to 10show larger improvements in disease activity for the
CitA4fg group compared with the piacebo group, but the treatment group
differences Wert: smaller during the untreated observation period. Among
the 18 subjects in the CILMIg group with baseline and Month 12 DAS 23
scores, the ITICaft change score was 41.50 at Month 12 and about two-thirds
(68.4%) of subjects had low disease activity. Among the 13 35subjects in
the placebo group with DAS 28 data at both time points, there was virtually
no change in disease act vity at Month 12 compared to baseline (mean
change, -0.05), and 53.0% of subjects had low disease activity. Of the 11
subjects who had DAS 28 scores at Month 24, disease remission was seen in 4
of the 7 CTLA41g subjects and 2 of the 4 placebo subjects. 20[002631 During
the study drug treatment period, greater improvements in disease. 



activity, as reflected by larger mean changes from baseline and percentage,
of subjects with improvement, were apparent for the CTLA4Ig group compared
with the placebo group as early as Day 29. 1002641 The proportion of
subjects with a clinically meaning improvement in 25physical fUnction
(defined as 2.03 reduction from baseline in HAQ-DI score) was larger for
the CTLA4Ig 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 CTLA41g group compared with 24.0% of those in the placebo
group had a clinically leaningful improvement in HIAQ-DI (treatment group
difference of 37.5% 30[95%0: 9,9, 61,4]). The proportion of subjects in the
CTIA4Ig group who had at a clinically meaningbd improvement following 6 and
12 months of untreated follow'-up  (36.0% at Month 12 and 14.3% at Month
24) was less than that seen atler 6 months of treatment, but nevertheless
was stilt numerically greater than the proportions with clinically
meaningful improvement in the placebo group al Months 12 i3Ild 24(120% and
4.2%, respectively). R)0265) Larger mean improvements from baselinephysical
and mental component summary measures of the SF-36 were observed for the
CTLA4ia group at Months 6, 12, and 24 compared with the placebo group. The
mean improvement from baseline at the end of the study drug treatment
period (Month 6) was 10.23 for the PCS score and 2.54 for the MCS score in
the CTLA4Ig gaup, Mean changes in the 10 physical component summary (PCS)
and mental component summary (MCS) scores at Month 6 M the placebo stoop
were small (1.95 and -0.30, respectively).  [002661 Among subjects in the
CTLA41g group Who remained in the study during the untreated observation
period, the mean improvements at Months 12 and 24 were 3.83 and 2.46,
respectively, for the PCS score and 2.50 and 3.75, respectively, for the
MCS score. In the placebo group, PCS and MCS scores worsened during the 18-
month. tintrunted observation period, as reflected by mean negative mean
change from baseline values at Months 12 and 24 for these endpoints.
[002671 Baseline radiographic scores indicated minimal bone erosion or
joint space narrowing among randomized subjects, consistent with the study
eligibility criteria 20that subjects not have a diagnosis of RA. at study
entry. During the 6-month study drug treatment period, there was little
change in radiographic Erosion., JSN, or Total scores relative to baseline,
as reflected by mean change scores at Month 6 for all 3 endpoints of s'0.13
in the CTLA41g and cliz 0.47 in the placebo gaup. Them was a suggestion of
less struettital progression in the CTLA41g group compared with the
25placebo group at Month 12, where the mean change in the Total score was
0.02 in tha CTLA4Ig group and 1.11 in the placebo group. 1002681 Results of
imputed radiographic erosion and ISM 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 (he., Months 12 and 24) in
the 



30CTI-A41g gnu!) (mean change in Total scores of 0.29 and 0.02) compared
with the placebo group (1,21 and 2.13).  190269] Subjects in the CTLMIg
group showed mean percent improvements in the individual ACR components
during the study drug treatment period. At Month 6, the mean percent
improvements in assessments of tender joints, swollen joints, and
subject-rated pain were 64.91%, 57.34%, and 70.03%, respectively. By
comparison, 5subjects in the placebo group showed a worsening in ACR
individual core components during the study drug treatment period, with
mean percent changes in       of tender joints, swollen joints, and
subject-rated pain of-63.3%, -103%, and 83A%, respectively. 1002701 The
mean percent improvements in the ACR core components seen for the 10
CFLA41g group during the study drug treatment period were not maintained
once study treatment was stopped among subjects who remained in the study.
[002711 The primary and related secondary efficacy endpoints, as well as
demographic and baseline disease characteristics, were examined separately
for subgroups defined based on the presence or absence of erosions at study
entry (te., 15randomization strata). 1902721 Demographic characteristics
were sirnflar wnong the subset of 31 subjects with radiographic evidence of
erosion at baseline and the subset off 25 subjects without radiographic
evidence of erosion at baseline. Baseline disease characteristics were also
similar lbr these 2 subgroups, except that the mean and median radiographic
20erosion score was higher for the subgroup with baseline erosions than in
the subgroup without baseline erosions.  1902731 Among the subgroup of
subjects with radiogruphic evidence of erosion at baseline, the proportion
of subjects with UA who developed FA, according to i937 ARA criteria,
within 1 year of starting study medication, was lower for the CTI-A41g
group (4/13, 30.3%) than for the placebo group (9.114, 64.3%). Among the
subgroup of subjects without radiographic evidence of erosions at baseline,
61,5% of subjects in the CTIA41g group (8/13) and 70.0% of subjects in the
placebo group (7/10) developing RA by Month 12. [002741 The proportion of
subjects with VA who developed RA by Month 24 was 30lower for the CTIA4ig
group than for the placebo group only among subjects who had radiographic
evidence of erosions at baseline (500% [6/12 subjects] for ClitAdtg; 8S,7%
[ 12/14 subjects] tbr placebo). Among the subgroup of subjects who -73"
had no radioraphic evidence of erosions at baseline, 100% ofsubjects in the
CILA41g group (I1/1 I) and 90% of subjects in the placebo group (9110) had
developed RA by Month 24. 



5Safety [002711 CTLA4]g, administered IV monthly at a weight-tiered dose of
10 mg/kg for up to 6 months, was generally well tolerated in the treatinent
of adults with IdA, No deaths were reported during the study. During the
study drug treatment period; SAEs were reported for 1 subject in the
CTLA4ig group (basal cell carcinoma) and t 10subject in the placebo group
(sciatica). Both SAEs were assessed by the investigator as unrelated to
study treatment. One (1) subject each in the CTI.A4Ig and placebo groups
Was discontinued from treatment during the study drug treatment period due
to an Al. Acute infintional AE s (reported within 1 hour of the start of
study drug infusion) were reported for I subject in each treatment group;
the acute infusionai AE 15in the CTLA4fg group (dyspnea) occurred during
the first infusion and resulted in treatment discontinuation. Infections or
infestations were reported during the study drug treatment period in a
similar percentage of subjects in the CTLA4.1g (35.7%) and placebo (393%)
groups. None of the reported infections in the CFLA4Ig group were. severe
in intensity. During the study drug treatment period. AEs were reported for
a 20 similar percentage of subjects in the CTLA4Ig (64.3%) and placebo
(71.4%) groups, All AEs in the eltAillg group were mild or moderate in
intensity. No safety issues emerged from the evaluation of laboratory or
vital sign. data. [00276] Overall, AEs were reported for IS (643%) subjects
treated with CTI.A4Ig and 20 (7l4%) subjects treated with placebo during
the study drug treatment period 25or within 56 days of the last infusion of
study medication. The frequencies of adverse events were generally si.milar
for the CILA4Ig and placebo groups. The most frequently reported AEs by
system organ class (SOC) were infections and infestations (35.7% CILA41g;
39.3% placebo), gastrointestinal (21.4% CTLA41.g; 25,0% placebo), and
respiratory, thoracic and media:intuit disorders (17.9% CTIA41g; 21.4% 30
placebo). Adverse events reported by at least 10% of subjects in either
treatment group during the study treatment period were diarrhea (14,3%
CTLA41g; 10,7% placebo), headache (103% CII,A4Ig; 7.1% placebo),
:Iasi:pharyngitis (10.7% - 74  CILAtfg; 7.1% placebo), urinaryt infection
(7.1% CILA474; 10.7% placebo), pharyngolaryngeal pain (3.6% CTLAelig; 14,3%
placebo), and gastroenteritis (0% CTLA4g; I 0.7% placebo). No autisimmune
disorders were reported during the study treatment period in either
treatment group.           The ['MIN:J(100 of subjects in the placebo group
with Abs of. severe intensity was 10.7% (single severe Afts of sciatica,
virai infection, pharyngeal oedema). No subject in the CTLA4Ig group had an
AE during the study drug treatment period that was considered of severe or
very severe in intensity according to the investigator. l002781 The
frequency of related AEs was 50% (n-14) for the CTI.Mig group and 35.7%
(tr-10) for the placebo group during the study drug treatment period. Tbe
most common individual related AE was headache, reported for 3 subjects
(10.7%) in the CFLA474; group and 2 subjects (7.1%) for the placebo group.
Eczema was the only other related AE reported by >1 STLA4Ig -treated
subject, and was reported for 2 15subjects (7.1%). [0112791The clinical
laboratory data were generally unremarkable, and no safety issues were
identified in this population with EA. During the study drug treatment
period, the frequency of hematologic and blood chemistry parameters that
met the sponsor-defined marked abnormality (MA) criteria 



20was small and similar in the CTLA.4ig and placebo groups. For each
hematology and blood chemistry parameter, NIAs were identified for 2 or
fewer subjects in either treatment group. 100280] Small changes from
baseline (Da, 0 in hematologie and blood chemistry parameters were noted
during the study drug treatment and observation periods, and 25these
changes showed considerable variation and no consistent pattern across 2
groups. [002811Additionally, blood nentrciphils. ALT, and AST levels
remained stable following treatment. with CTI.,Alig daring the entire study
period. No subject in either       treatment group had an ALT or AST value
that was > 3x 1.1LN (upper limit of 30normal)at any measurement time point,
Of a neutrophil count value that was < 0.5 X" 109 cellsit or> 15 N 109
eclls./7,.  1602821 Two subjects had laboratory abnormalities reported as
an AS during the study drug treatment period. Increased hepatic enzymes
were reported as an AE in a subject in the CTLA41g woun on Day 141, and
persisted for 120 days before resolving, No hepatic enzyme values in this
subject met the MA criteria. "Thromboeytopenia was reported as an AE in one
subject in the placebo group and led to the discontinuation of study
treatment. Platelet count values for this subject were 284 x. 10-9 cif at
baseline and declined steadily during the study, and were 86 x 10-9 cit at
Day 169 and 22 x 10-9 0.1.. at the last recorded value on Day 319. [00283]
Mean values for all vital sign parameters remained stilt throughout the
study drug treatment period An the CTLA4ig and placebo groups. [00284] Most
subjects in both iseafment groups had a normal ECG at baseline and again at
the end of the shady drug treatment period. The proportion of subjects
whose ECG was normal at baseline hut abnormal at Day 169 (or at lime of
early termination) was similar thr the CTLA41g (1/24, 4.2) and placebo
(2/23, 8.7%) groups, Miami eodynamie Results [002851 Treatment with
Utl""A4Te was associated with mean reductions from baseline at !Month 6 in
11,-6 (449 pg(iaL), ITN-a (-130 pg/mL).11,-1 i3 (-0,12 and MMP-3 (-229
tig/mL). By comparison, small mean increases or no 20change relative to
baseline was seen in the placebo group at Month 6 for 11..-6 11.08 pea:),
TEN-ot (0.07 pg/mL), [LA fl (-0,09 pg/m14, and NIMP-3 (14.34 rtgimL).
[00286) Mier 6 months with no study treatment, the CILA4fg group still had
larger mean decreases for most of these cymkines compared to the placebo
group. At Month 12, mean changes from baseline for the CTLA41g and placebo
groups were - 25 014 and 6.37 og/mL, respectively, for 1L-6; -0.50 and
-0.10 perni" respectively, for Th'N-ci; and -2.55 and 25,34 neiriL,
respectively, for MIMP-3, No difference was seen between the 2 groups in
the mean change from baseline for IL-ill at Mouth 12 (7).09 and -0.24
pgimL); however, the number of subjects with baseline and Month 12 data was
small (ri-7 hi phicebo group and ru--13 in CTLA41g group). 30[002871 Only 5
subjects in the CILAttg group and 3 in the placebo group had baseline and
Month 24 eylokine data, A mean decrease in 11,6 and TEN-ci was still 



apparent in this small subset of CTLA4Ini -treated, subjects who had not
develop RA (-3.44 pglinL and -0.82 pgInd.., respectively). (002881 All
subjects were positive for anti-CM antibodies on Day 1, consistent with
study eligibility criteria_ in the placebo group, all subjects with
evaluable data 5 remained positive at Months 6, 12, and 24. By comparison,
the percentage of subjects with MA who were positive for ariti-CCP2
antibodies declined in the CITA41g group to 90.9% (20/22 subjects) at Month
6, 86.7% (13/15 subjects) at Month 12, and 83.3% (5/6 subjects) at Month
24. [002891 These data are consistent with results for serum levels of
anti-CCP2 10antibodies. In the CTIA.41g group, mean reductions from
baseline were seen in anti- CCP2 antibodies at Month 6 (94.5 WI) and Month
12 (-6.46 US). In the placebo group, levels of anti-CM antibodies were
increased relative to baseline values at Month 6 (mean change, 16.32 ILI)
and Month 12 (149.5 Ltil.). Only 6 subjects in the CTLAAJg group and 3 in
the placebo group had baseline and Month 24 anti-CCP2 ISdata. One (1) of
these CILA4Tg: subjects was negative for anti-12(2132 antibodies, [00290/
At baseline (Day 1), 85.7% of subiects in the CTLA4Ig group and 71,4% of
subjects in the placebo group were RE positive. In the CTLA4ig group, this
percentage declined to 59.1% at the end of the study drug treatment period
Month 6). After 6 and 18 months of untreated follow-up, the proportion of
subjects remaining in 20 the study who were RE positive was 11 of 15
(73.3%) at Month 12 and 3 of 6 (50.0%) at Month 24. By comparison, the
proportion of subjects in the placebo group who were RE positive increased
over the 24-month study 04 of 20 [70.0%] at Month 6 to 3 of 3 [100%1 at
Month 24). [00291] No subject in the CTIA4Ig group had a positive RE
strorionversion at 25 Month 6, 12, or 24. in the placebo group, 2 of the 7
evaluated subjects who were RE negative at baseline were positive at Month
6, and! of the 2 evaluable subjects who were RP negative at baseline was
positive at Mouth 12. P0292]M baseline (Day 1), the percentage of subjects
for whom the shared      epitope allele HIA-DRE110401, RIA-DRII10404, and
MLA4)R/310 [01 was detected 30was similar for the CILA41g, (46.4% 113128])
and placebo (39.3% [11/28]) groups. ftnrnunogen  I002931 hrtmunogenicity
data weft available from a total o123 oldie 28 randomized and treated
subjects in the CTLA41g group. No subject was seropositive for anti-
CTLA4.1g antibodies (specific for the 103 portion of the molecule) at any
tune during the 24-month study period. 5[002941 Four (4) of the 23 subjects
(17,4%) were seropositive in the anti-C LA4-T assay Jip). In these 4
subjects, anti-CTLA4-T antibodies were not detected at 3 months after last
dose (Month 9 sample) but were detected 6 months after last dose 



(Month 12 sample), The titers in these subjects were low (range: 65 to 98;
assay sensitivity is 25). Of these 4 samples, 2 contained neutralizing
antibodies and 2 did IDnot: . [002951 The presence of a positive antibody
se:roc:min-mien response did not appear to affect safety. No ASs were
reported in the subject or in temporal proximity to the positive
serocorwersion response in. subjects. In one subject, tonosynovitis was
reported with an onset on Day 384, approximately 6 months after the last
dose of 5 study drug (CTILA41g) and near the time of the positive
seroconvetsion response. This AE was assessed as unlikely related to study
treatment and moderate in intensity, and was reported to persist. OveralJ
Conclusions 2.01902961Results (hr the primaty and related key secondary
efficacy endpoints in this study suggest that Citts.41.e, administered as
monetherapy for 6 months at a weight-tiered dose of 10 mg/kg IV, retards
progression to definite RA in subjects with VA, and the disease-modifying
effects of CTLAIla were observed 6 and 1.8 months after the drug was
stopped. In subjects with VA, larger improvements in physical 25function,
physician-reported disease activity, and health-related quality of life
were seen following 6 months of treatment with CTLA41g than with placebo,
Radiographic evaluations of the hands and feet indicated minimal disease
progression during the study drug treatment period among subjects receiving
ClIMIg; the ptogession of structural damage Was also less 6 months after
the drug was stopped in the CTI.,A4Ig 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 CITLA4ig was associated with a
larger reduction in sCrirti levels of - 78 -  anti-CCP2 antibodies and a
decrease in the percentage of subjects who were positive for anti-CCP2
antibodies and RE CTLAztle at a weight-tiered dose of 10 rogilcg
adtninisteml IV monthly for $ months was well tolerated by subjects with
UA. The iintnutoaenicity rate (drug-induced positive seroconversion) was
low, and the presence of antibodies to CTLA4Ig or C. LA64-1' did not
!correlate with any clinical safety findings in this exploratory study
Claims  1. Use of a CTLA4Ig molecule, wherein the CTLA4-Ig molecule binds
CD80 and/or CD86 and comprises an extrae,ellular domain of CTLA4 as shown
in SEQ ID .N0:2 beginning with &mine at position 26 or niethionine at
position 27 and ending with aspartic acid at position 150 in the
manufacture of a medicament for the treatment of undifferentiated
arthritis,  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 immonoglohulin,  4. The use of claim 3, wherein the
immunoglobulin is an immarioglobutin constant region or portion thereof. 



5. The use of claim 4, wherein the iminunoglobui in 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
irritramoglobulin molecule.  7. The use of claim 5, wherein the
immuncialobulin constant region or portion thereof comprises a hinge. CH2
and CI I3 regions of a human or monkey immunoglotsulin molecule. Use of a
CTLA4 molecule, wherein the CTIA4 molecule comprises. (a) an amino acid
sequence beginning with nrietnionine at position 27 and ending with lysine
at position 383 of SEQ ID NO:2, or  (b) an amino acid sequence beginning
with Saline at position 26 and ending with lysine at position 383 of SEQ ID
NO:2 in the manufacture of a medicament for the treatment of
undifferentiated arthritis.  9. Use of a CTIA4 molecule encoded by the
nucleic acid molecule designated ATCCO No, 68629 in the manufacture of a
medicament for the treatment of undifferentiated arthritis.  10. The use of
claim I or claim 8, for reducing a swuptom of undifferentiated arthritis.
II.The use of claim 10, wherein the symptom is selected from the group
consisting of joint swelling, joint tenderness, inflammation, morning
stifthess, 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.
1$.The use of claim I 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.        20904Q2_SEQ_11268PCT
SEQUENCE LISTING <110> Bristol-myers Squibb Company Vratsanos, George <120>
METHOD OF PREVENTING THE DEVELOPMENT OF RHEUMATOID ARTHRITIS IN SUBJECTS
WITH UNDIFFERENTIATED ARTHRITIS <130> 11268 NP <150> 61/050,336 



<151> 2008-05-05 <160> 2 <170> PatentIr version 3.5 <210> 1 <211> 1223
<212> DNA <213> Homo sapiens <220> <221> CDS <222> (11)..(1159) <400> 1
agettcaeca atg ggt gta etg etc aea cag Met Gly Val Leu Leu Thr Gin 1 5 gte
etc gca etc ctg ttt cea age atg geg val Leu Ala Lieu LOU Phe Pro Ser met
Ala 1520 get cag ect get gtg gta ctg gee age age Ala Gin Pro Ala Val Val
Leu Ala Ser Ser 30 35 gtg tgt gag tat gca tet cea gge aaa gee val Cys Giu
Tyr Ala Ser Pro Gly Lys Ala SO55 gtg ett egg cag get gac age eag gtg act
Val Leu Arg Gin Ala Asp Ser Gin Val Thr 6570 tae atg atg ggg aat gag ttg
ace tte eta Tyr Met Met Gly Asn Glu Leu Thr Phe Leu 6085 ggc ace tee agt
gga aat eaa gtg aae etc Giy Thr Ser Ser Gly Asn Gin Val Aso Leu 



95100 gee atg gac acg gga etc tae ate tge aag Ala Met AS Thr GI)/ Leu Tyr
Ile Cys Lys 110 115 eeg eca tac tae ctg gge ata gge aac gga Pro Pro Tyr Tyr
Leu Gly Ile Gly Asn Gly 130135 gag cee aaa tet tet gac Glu 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 Glu Leu Leo
Gly 160165170 tcg tca gtc ttc ctc ttc ccc 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 tcc cgg acc cct gag gtc aca tgc gtg gtg gtg gac gtg agc cac gaa
Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Giu
190195200205 gac cct gag gtc aag ttc aac tgg tac gtq gac ggc gtg gag gtg
cat Asp Pro Giu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Giu val His
210215220 aat gcc aag aca aag ccg cgg gag gag cag tac aac agc acg tac cgt
Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg 225230235
gtg gtc agc gtc ctc acc gtc ctg cac cag gac tgg ctg aat ggc aag Val Val Ser
Val Leu Thr Val Leu His Gin AS Trp Leu Asn Gly Lys 



240245250 gag tac aag tgc aag gtc tcc aac aaa gcc ctc cca gcc ccc atc gag
Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu 255260265
aaa acc atc tcc aaa gcc aaa ggy cag ccc cga gaa cca cag gtg tac Lys Thr Ile
Ser Lys Ala Lys Gly Gin Pro Arg Giu Pro Gin V Tyr 270275280285 acc ctg ccc
cca tcc cgg gat gag ctg acc aay aac cag gtc agc ctg Thr Leu Pro Pro Ser Arg
Asp Glu Leu Thr Lys Asn Gin Val Ser Leu 290295300 acc tgc ctg gtc aaa ggc
tic tat ccc agc gac atc gcc gtg gag tgg Thr Cys Leu Val Lys Gly Phe Tyr Pro
Ser Asp Ile Ala Val Giu Trp 305310315 gag agc aat qgg cag ccg gag aac aac
tac aag acc acg cct ccc gtg Giu Ser Asn Gly Gin Pro Glu Mn Mn Tyr Lys Thr
Thr Pro Pro val 320325330 ctg gac tcc gac ygc tcc ttc ttc ctc tac agc aag
ctc acc gty gac Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val
Asp 335340345 aag agc agg tgg cag cag ggg aac gtc ttc tca tgc tcc gtg a-g
cat Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His
350355360365 gag gct ctg cac aac cac tac acg cag aag agc ctc tcc ctg tct
ccg Glu Ala LEP His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro
370375380 



aaa tgagtgcgac ggccggcaag ccccgctccc cgggctctcg cggtcgcacg Lys aggatgcttc
taga <210> 2 <211> 383 <212> PRT <213> Homo sapiens
20090402_5EQ...11268PCT <400> 2 Met Gly Val Leu Leu Thr Gin Arg Thr Leo Leu
Ser Leu Val Leg Ala 151015 Leu Leu Phe Pro Ser met Ala Ser met Ala Met His
Val Ala Gin Pro 202530 Ala val val Leu Ala Ser Ser Arg Gly Ile Ala Ser Phe
Val cys Glu 354045 Tyr Ala Ser Pro Ely Lys Ala Thr Glu val Arg Val Thr Val
Leu Arg 505560 Gln Ala Asp Ser Gin val Thr Glu val Cys Ala Ala Thr Tyr Met
Met 65707580 (fly Asn (flu Leu Thr Phe Leu Asp Asp Ser Ile cys Thr (fly Thr
Ser SS9095 Ser Gly Asn Gin Val Asn Leu Thr Ile Gin Gly Leu Arg Ala Met Asp
100105110 Thr Gly Leu Tyr Ile Cys Lys Val Glu Leu Met Tyr Pro Pro Pro Tyr
115120125 



Tyr Leu Gly Ile Giy Asn Gly Thr Gin Ile Tyr Val Ile Asp Pro Giu 130135140
Pro Cys Pro Asp Ser Asp Gin Giu Pro Lys Ser Ser Asp Lys Thr His
145150155160 Thr Ser Pro Pro Ser Pro Ala Pro Giu Leu Leu Gly Gly Ser Ser
Val 165170175 Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu met Ile Ser Ar
180185190 Pro Glo Val Thr Cys val val Val Asp Val Ser His Glu Asp Pro Glu
195200205 Val Lys Phe Asn Trp Tyr val Asp Gly Val Glu val His Asn Ala Lys
210215220 Thr Lys Pro Arg Giu Giu Gin Tyr Asn ser Thr Tyr Arg val Val Ser
225230235240 Val Leu Thr Val Leu His Gin Asp Trp Leu Mn Gly Lys Giu Tyr Lys
245250255 Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Giu Lys Thr Ile
260265270 Page 3  20090402_SEQ_11268PCT Ser Lys Ala Lys Gly Gin Pro Arg Glu
Pro Gin Val Tyr Thr Leu Pro 



275280285 Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr Cys Leu
290295300 val Lys Gly Phe Tyr Pro Ser AS Ile Ala Val Giu Trp Glu Ser Asn
305310315320 Gly Gin Pro Giu Mn Mn Tyr Lys Thr Thr Pro Pro Val Leu Asp ser
325330335 Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
340345350 Trp Gin Gin Gly Mn val Phe ser cys Ser val Met His Giu Ala Leo
355360365 His Mn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys
370375380 






