COMPCSI Tl ON FOR TREATI NG DI SEASE The present invention is concerned with
treatnent of rheunatic diseases. The invention involves a highly effective
pharmaceutical conposition conprising an agent capable of activating
CD4+CD25+ reqgul atory T cells, such as a humani sed nonocl onal anti body, and
t he drug nethotrexate. The conpositi oh and kits of the invention are
particularly effective in the treatnent of' rheumatoid arthritis, The

i nvention envi sages pharmnmaceutical conpositions or kits conprising the
agent and net hot r exat ecﬁgﬁgﬁloﬁ%dﬁ@ug@ﬁqmggg%of treat ment enpl oyi ng
the conposition and kits. eunati c di seases are a group of diseases
affecting the connective tissue, especially the joints and rel ated
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suppressive activity of C D4+CD25+ regulatory T-cells (Andersson et al.,
2008). In sone eases RA patients are treated wth a conbination of the
drugs di scussed above, in particular, the .DIVIARDs are frequently used as
a first treatnent. However, it can be desirable in patients where disease
control is not achieved, to use themin conmbination wth treatnents that
have been nore recently approved, such as biol ogical agents e.g. |INF-al pha
antagoni sts. It has been reported that a conbination of MX with sone
nmonocl onal anti bodies (etartercept, infliximb, adalinmmab and arial cirina)
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Despite the range of currently avail able drugs, not all patients respond
well to the above treatnents and there are a nunber of adverse side
effects. For exanple, MI-al pha treatnent down regul ates the i mmune system
maki ng the treated patients nore susceptible to infections and di sease.
Accordingly, there is still a need fo? alternative therapies to he
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inflammation, TNF alpha is mvolved m joint destruction and cartilage degradation.
Additionally, it is capable of inhibiting the suppressive activity of CD4+CD25+ regulatory T-

cells (Andersson et al., 2008).

In some cases RA patients are treated with a combination of the drugs discussed above. In
particular, the DMARD:s are frequently used as a first treatment. However, it can be desirable
in patients where disease control is not achieved, to use them in combination with treatments
that have been more recently approved, such as biological agents e.g. TNF-alpha antagonists.
Tt has been reported that a combination of MTX with some monoclonal antibodies
(etanercept, infliximab, adalimumab and anakirina) leads to a better therapeutic efficacy as
compared to MTX therapy alone (Swierkot et al., 2006). However, MTX exerts a variety of
pharmacological actions and its clinical effects can be attributed to multiple targets (Wessels



ational Patent Application nunbers PCT/EP2009/ 052809, PCT/EP2009/052811 and
PCTI F, 132009/ 052810, However, annot readily be predicted whether any new
treatment can he successfully conbined with the current treatnents to give
a beneficial therapeutic effect. As nti oned above, this is particularly
the case with M X. Several studies have reported findi ngs whi ch suggest
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One example under further investigation is the anti-CD4 B-F5 antibody (murine IgG1 anti-
human CD4), which has been tested in different autoimmune diseases. In rheumatoid arthritis
patients, the results observed in a placebo controlled trial with a daily dose of B-F5 did not
indicate a significant improvement (Wendling et al. J Rheumatol; 25(8):1457-61, 1998).
However, in WO 2004/083247, a humanized B-F5 (hereinafter referred to as hB-F5 or
BT061) antibody having similar CD4 binding properties to the parent mouse B-F5 was
developed. A preliminary evaluation of the effect of the humanized version of the mouse B-
F5 antibody in patients also receiving the non-steroidal anti-inflammatory drug Diclophenac
provided an indication of an effective immunosuppression, reflected by a positive clinical

effect in the patients when used in a 10 day treatment.

The study was also described by Wijdenes et al., in an abstract and poster presented at the
EULAR conference, June 2005. They described the treatment of 11 patients suffering from
rheumatoid arthritis with 5 intravenous infusions of 5 mg hB-F5 every other day with
concomitant treatment with 150 mg Diclophenac (Wijdenes et al., Abstract and poster,
EULAR conference, June 2005).

In WO 2004/083247 it was noted that the antibody was able to activate a particular subset of
CD4+ T cells, namely CD4+CD25+ regulatory T cells (Tregs). These cells constitute 5-10%
of peripheral CD4+ T cells and, once stimulated, are competent to suppress the response of
CD4+ T cells and CD8+ T cells as well as inhibit B-cell activation and clonal expansion.

Thus these cells represent an important level of control in the immune system. In particular,



Still further, Yamaguchi et al., 2007 reported that natural Treg cells
constitutively expressed high anounts of folate receptor 4 (FR4). Since M
is a .foiate analogue, it is suggested that M X may al so be taken up by
Tregs cells. Such an uptake is likely to result interference with
metabolismw thin this cell populati og. S Moreover, it is known that the
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the viability of regulatory T-cells. At in vitro concentrations of 50 nM (highest concentration

analyzed) the suppressive activity of Treg cells was significantly reduced from 94% to 88%
(p<0.05). This suggests that the presence of MTX may inhibit Treg suppression.

Still further, Yamaguchi et al., 2007 reported that natural Treg cells constitutively expressed
high amounts of folate receptor 4 (FR4). Since MTX is a folate analogue, it is suggested that
MTX may also be taken up by Tregs cells. Such an uptake is likely to result in interference
with metabolism within this cell population.



Still further, the present invention provides a nethod of treating
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Accordingly, the present invention also provides a method of treating a rtheumatic disease in a
patient comprising a step (a) of administering an agent capable of activating CD4+CD25+
regulatory T cells and a step (b) of administering methotrexate, wherein step (a) and step (b)

can be conducted simultaneously, separately or sequentially and in either order.



Figure 7 shows the alignnent of the pol ypeptide sequences of murine B-F5 VK
(SEQ ID No: 6), FK-001 (SEQ ID Nos: 7, 8 9 and 10), LAL (SEQ ID No: 16),
and 1,4M (SEQ ID No: 2) in the design of the humani sed formof 13-25 (i.e.
BT061). Figure 8 shows the alignnent of the pol ypepti de sequences of mutine
B-PS VH (SEQ ID No: 5), M26 (SEQ 1D Nes: !J., 12, 13 and 14), 11371. (SEQ
ID No: 1), and I-137V (SEQ ID No: 15) 1n the design of the humani sed form
of 13-F5, As described above, the pr

sent. inventjon pravides a_ ..
phar macediurther) the prgsedilnyeBRoLBRpIdrsE H’@S’ﬁ& °§5&%¥P€ &4 %{Bl?%c g*se?fg {7 & 8RB
CDA| +032§ﬂidér?(gg% ﬂfgﬁﬁ)ﬁe}&t&ﬁkdhﬁeﬁ%mﬂﬁﬁiﬂ@hrs%F&if&dm]-rﬂﬁerﬂfgeﬁﬁigeni QipEblE bHN

further prov it conprising separately an agent capabl e of activating
CD4+CO25#ctivejog & DR5E éem%at@mdP felish Odteraptiely, thhBresegb MY RSP Wds 2
activating  CI¥ie CIRRY o SR Ohtedse G2l fariBfRduddboMel RAhEX 3lith MPYgdie in a
single formnu ation of in separate ?on’m ations. The formulations may consi st
of the agepmibleantidctivatinyeChétEOL T e xeatisiorAllt edllnzpnpasipe atswe ¢lordminisieriBhs may
conpri se tlag a? nt and/or the nethotrexate, and further conprise

phar macedtd g %e‘accept abl e conponents, such as carriers or excipients. In
one aspect of the invention the agent and/or ne.tholrexate are adapted for
par ent er @illalfthét] Gleréseaninvattiohgraldey a mtthadros cetong, theumateiv ertbuks ora

subcut aneous adm nistration, It is m)st.ﬁre.erred hat gnhgrh%g&{gc &Qg/ or

met hor r exPAHRIt 3P 1§ @ RORFPWORYY 1@ (eeanhREhE UFMCATLEPAE B PR 0Ne

enmbodi rrerabl\,g&Rm)i SondiRBGt aOftep N@) i oTV edthinBfRrihf carnggait eapdbler ofrattidvatingxat e
are adapted enous adm ni strati@? gn ar eeﬂ.gr ovi ded in‘ﬂﬁgosat e vol une
of 0.5 t &BHEDA+aesulgiory ¥ ssllks g A G P ﬁ‘g?’a‘f‘f g a&&yﬁsxas%l FIHFD. 5 to
500 nil . Ailuded ffTcaRbl Bnfiehe difiBBhed G, SHERE bi Muériafkhabi edfoor

subcut aneous or ‘i htranuscul ar adm ni stration and is provided in a dosage
vol une oford&rl to 3 nmi. Alternatively, the agent and/or rnethotrexate are
suitable for providing a dosage volune of 0.5 to 1.5 nil or 15 to 25 m.

In addition the present invention provides an agent capable of activating CD4+CD25+
regulatory T cells and methotrexate as a combined preparation for simultaneous, separate or
sequential use in medicine. In one aspect, the present invention provides an agent capable of
activating CD4+CD25+ regulatory T cells and methotrexate as a combined preparation for
simultaneous, separate or sequential use in the treatment of a rheumatic disease. In an
alternative aspect the present invention provides an agent capable of activating CD4+CD25+
regulatory T cells for use in the treatment of a rheumatic disease in a patient, wherein the
patient is undergoing methotrexate treatment. In a further alternative aspect the present
invention provides a composition comprising methotrexate for use in the treatment of a
rheumatic disease in a patient, wherein the patient is undergoing treatment with an agent

capable of activating CD4+CD25+ regulatory T cells.

In a still further aspect the present invention provides an agent capable of activating
CD4+CD25+ regulatory T cells and methotrexate as a combined preparation for
simultaneous, separate or sequential use in the treatment of a rheumatic disease in a patient
who is a non-responder to treatment with a disease modifying anti-rTheumatic drug

(DMARD).

The invention will be illustrated by way of example only, with reference to the following

Figures, in which:



In an alternative aspect the nethotrexate is adapted for oral

adm nistration and nmay be in tablet form Luther aspects of the invention
the conposition or kit may be suitable for use as a single dose or suitable
for use as part of a plurality of doses, adm nistered weekly, once every
two vvecks, once every fo once every ‘ei ght weeks. 'Mar, where the dose is
to be eek.s, once every six weeks or _In one enbodinment of this aspect the

kit of tigre d\sBaws 15 reBwp ol sdn it prelieratign gfsay epudugicd Wibs@R4drPHe agent

and the f & Bvd WrbA]ExS TRROEIED in FRafPI§3g€ Pack is provided
conpri sir%%ﬁﬁg%l u‘%g%ﬁ/n of separnat gl )f/&packa){;ﬁg%}lgosesﬂof t he pharnmaceuti cal

conposition. 9 In one specific enbodi nent the agent, optionally with the
mer hot r éi@tres, 2A sndAB thabl gearthe pf thabe of mhevushzdingat ket an AGIR Ahdoieven ovi ded
inare for m pi stration formwhic e requi r.e di i so t hat
t hey caﬁﬁl%%ouésgsf’?ﬂ? A4 ﬁalnﬁglt%rs%n&gd by '?oﬁ)?err%%l cog&%%gr@gln%%?l}tg %{E gng)gtnts t hat
are sui tefibttrefdose poepd reporee iprphsent] irialsgublishad ay Keyktoseetvdh, (2004 andcapabl e

of activat] CD4+ + regul ato T cells. The agent nay be a pol ypepti de,

a prot ei(z(sdé)?' CHRL | 8V.°38\H%$1 ce&’ﬁ@org@cgerqt is an antibody it may he a

nmonocl onal anti body. Preferably the anti body is a nonocl onal anti-C94

ant i bodyrj uTa@@miMw@ég)habsmemeﬁpaﬁab& achheingat ieghd in AR $10dyreane may be

an unm)di%i ed 1gGL anti bady, The_ anti bogein%s whi ch are nost sujtable for use

in the PREYERE (’EFR? cgrraldesHipRG i BiPling 1S OB AT IHORFFIEYS Ty °ffgnent s or

deri vat icyesiveREE ups\’\f_%g&lfb_d%q)hﬁs_%ﬂﬂbdrﬁls QFubBhbd YRR G0k HED2B4y agul atory T

cells. Exanples of antibodies which are capable of activating 0D4+CD251-

regul at 6£9P9F Theragh i lagere 3BisBlagebpometader et at, (European Journal of

i mmunol ogy (2007). Vol. 37: pages 12174223) and are described in WO

2004108%‘&}%?5 R a ihléwté?%h%% inboglye aﬂéﬁéﬁ’s AcRicl IS of RYLDE WOR RARDLISES One or
ri h ble of -Db

nmore va e domains whi ch are cap -binding to CD4. The anti body
may conphd eeirsg ofi theehinisaligaladescribed irobxanmes) 2 asTynmpared ysthappticnte i Ba MO8 he
sel ecte 0 {&qi rfﬁ{q"@_ﬂ : T e SN Q S OBAll N Sad

i ncl udi %5@ g%/lq{ogﬁ 3@5&?‘5‘“’5‘?{9 ys%gg;e gk, élﬁ g¢1>?9|Ks typefqgill'h%diljng | g3,
402, 1g@0andhe gy in Fpet dBisplachboustratsd. r egi ons are sel ect ed anong
constant domains of ler, in particular 1gQd.

Figure 5 shows the nucleotide sequence (SEQ ID No: 3) of a fragment of the plasmid
encoding the Vy region of humanized B-F5. The sequence encoding the V region is
underlined and the corresponding polypeptide sequence (SEQ ID No: 15) is indicated below

the nucleotide sequence;

Figure 6 shows the nucleotide sequence (SEQ ID No: 4) of a fragment of the plasmid
encoding the Vg regions of humanized B-F5. The sequence encoding the V region is
underlined and the corresponding polypeptide sequence (SEQ ID No: 2) is indicated below

the nucleotide sequence;

Figure 7 shows the alignment of the polypeptide sequences of murine B-F5 Vx (SEQ ID No:
6), FK-001 (SEQ ID Nos: 7, 8 9 and 10), L4L (SEQ ID No: 16), and L4M (SEQ ID No: 2) in
the design of the humanised form of B-F5 (i.e. BT061).

Figure 8 shows the alignment of the polypeptide sequences of murine B-F5 Vy (SEQ ID No:
5), M26 (SEQ ID Nos: 11, 12, 13 and 14), H37L (SEQ ID No: 1), and H37V (SEQ ID No:
15) in the design of the humanised form of B-F5.



The present invention also includes any fragnent of the antibody. Fragnents
preferably conprise the antigen binding or V regions of the antibody, and
are in particular Fab, Fall, Rab)'2, Fv- and scFv fragnents, 10 En a
particularly preferred aspect of the present invention the antibody is a
humani zed CD4 anti body or fragnent or _derivative thereof derived fromthe
nouse nonocl onal anti-C04 anti body B-B5. The anti body may be a humani zed
anti-CD4 anti body which conprises a szgyence conprising the

conpl emens desctiyeddbes, therrirergntisyinger PIONRE 2 DRSS SEIRASHOR FURRISTEnt i body

B- F5, optionall it .ari at iJ2,t t skantially
af fect t Pféangﬁ{ ?%6%“?/0%;36 X?t'ﬂgc(::[?%%éjn%f 5%%@%%99%@gg%x§ams_ of
ant i bodi gseion furthvi gRdiden MRIt2ONMBRIZ2dkParately whi aghntt prpalple otfueativefingof
sever al hunanisgg versiQﬂs %f éhe use B-E5 antibody is disclosed, In
part i cul SPH B2 IDErERs0k Felliand PSIOUT broduction of a humani sed anti body
BT061. (hB-F5) having V domains defined by the foll ow ng potypeptide
SequUencesie soelt GBI oM cH PR TT D EEDESFaGE oY KREEShIA tBOAGCRSESRGRNIEAN. RQA
PGKGELEW GVI Sg VI CSENYGANYAESVRGRFTI SRDDSRN TEL@I%]{'IJ\ISLI CT EDTAV.Yt \%(E‘éAaSent
Y- YRYDVGR\FAahEaTEiarss ip spraratqforgylatigos, Thefgrmylafiogyiay ponsist of the g
DI V1V T%F@EL@%/EE@OE%E NMIRARKRP HBGYoRnaliiteQnay comprise the agent and/or the
KPGQPPI A GVPDRESGSGSGTDFTLTI SSLQAED VA nrr YCQI | SRELPWI FG QGTKVEI K
(SEQ | D MethoR}xateDend fusthencompose phsrmacapicalpasrepirle SPERPoeRis14 & FoF ™ use in
t he presgpggpgégn. Derivatives include those with V domai ns defined by
potypeptléfelgeqUences havi ng at Least 80% preferably at |east 90% nost
preferably at | east 95% sequence identity with SEQID NO or SEQ ID NGO 2.
Parti cul &f bye pspebieos ¢ iantritibo dhe sgent end/ho swihairpette esngsiapisd fomparenteral
c,onplernentarity-determ ning region ) SkistERod. and
retain th Fi”i‘%\y PEfier @' égﬁ'fgn%sg‘%%tnlﬁ{/agggﬁ%ﬁﬁgﬁ%g%giﬁ?ggul at orﬁ?/Ii 'rI'IAESeI s,
The | ocatdogn méfelrdie (GRPRhen dobitn ahdver ViRethotcbxitie( atkorsaitable | for sHOMIAICAUS| gur es
7 and 8. Such antibodies can optionally have variations in the sequence of
t he CDRs{IHRiSUg# Mot substantially affect the specificity and/or affinity
of bi ndi ng.

In one embodiment of this aspect of the invention the agent and/or methotrexate are adapted

for intravenous administration and are provided in a dosage volume of 0.5 to 500 ml or in a
form for dilution to the dosage volume of 0.5 to 500 ml. In an alternative embodiment the
composition is suitable for subcutaneous or intramuscular administration and is provided in a
dosage volume of 0.1 to 3 ml. Alternatively, the agent and/or methotrexate are suitable for

providing a dosage volume of 0.5 to 1.5 ml or 15 to 25 ml.

In an alternative aspect the methotrexate is adapted for oral administration and may be in

tablet form.

In further aspects of the invention the composition or kit may be suitable for use as a single
dose or suitable for use as part of a plurality of doses, in particular, where the dose is to be

administered weekly, once every two weeks, once every four weeks, once every six weeks or

once every eight weeks.

In one embodiment of this aspect the kit of the invention comprises a plurality of separate
doses of the agent and the methotrexate. In a further embodiment, a dosage pack is provided

comprising a plurality of separately packaged doses of the pharmaceutical composition.



| I Generally, the antibody used in the invention further conprises a human
constant region (Fe). This constant regi on can be selected fromanong the
constant domai ns indi cated above, The present invention also includes any
fragment of the 1113-F5 anti body or derivative thereof conprising the V
regi ons thereof This conprises in particular Fab, Fab', Fv and sav
fragments In order to prepare the hB-F5_ anti body a pol ynucl eoti de encodi ng
the V ddhemA S@fﬂﬁqwémhpcgwsmnth%rag@% ppionglly paththg fmethaesia, i UFAReY ay be

fused Wighith,BnRRL YWOMME @b IR Hd¥eiel Oh atrbRy FONSIAMEt:4188 fOh RhicR dbssman |1 or

L chain. For the purpose of expressing the conplete H and L chains obtained
i n this opagqeireslgtientseha dtivisgn be esignedmipisisted b nanmsdictperspenesecr et i on of
the protein can al so be added. The pol ynucl eoti de as descri bed above is

i nked within .. EXPr. i ve r i . JOS

al 1 owi ng "t et Sl BF BUEBE, 81 SR ko PRRLARE o Bol WP REHRIERT e
host celattivalihe §D41+€DdHrbiegatorsDRAcIt0 B¢ rgent mag b alpelyokyitde.reeptowndori ant r oduced

in host cells t wel | - known, t echni ques of reconbi.pant genetic
engi neePP%dngfé?fﬁﬂﬁ%ﬁ%erE i aémg%(ﬁ' gagr Sﬁa?%c}cﬁ) %o !“g?jﬁ’af 1@%’%@?&'%& I's.
AoNg S uhfitaidl 6s £moasyt@tal antEEDY sintixde. Thd dntib®dyt menalsdyrefveplyobe axkdil e, pl ant
cells, cells of yeasts such. ccharonyces, cells of insects such as
DrosophiaP'ét?‘)d?Stands%‘BYj ep*lne‘fnén,og&ara‘?a.lg ?m’gf"%'cel s such as HeLa, CHO 313, C127,
MK, COS, etc. The BTGl (hB-F5) antibody utilised in the invention can be

obt ai nedhByanEsddidd! Wheh ardaskt G8hble FONLA R Mg [Reseht BXATOS Hrd Ruviedidar
conprising a nucleic acid seq{uence,en,codi ng said_ anti boag‘i/%?#nd,er .condi tions

sui t abl énif&D4 Hibedipy O Jjagmerth F At vatixeigtheiseh VER e £8P FBHEERPE rom t he
host celdpinoys geguhidryrt REMs. %%%ﬁl%s of ahdRdic @i 28 dasab® SELINQEing

conprising preparing a kit or a pharmaceutical conposition conprising the

agent af®4RO2rbimsiliteal ecellasars icetieddn dbshe, ¢t e Giuepes TowHENeh on
further h%%{%lﬁ?f%?@@' ¢al 34 %E s 30 fh_ENAMS,  Ofiest 1RA TR 200l /0RGI47eNt S

suffering usceptible to rheunatic diseases. In particular, in one

aspect a nethod of treating a rheumatic disease in a patient is provided
conpr i siGegerallisthe potfta)ly used in the invention comprises one or more variable domains which

are capable of binding to CD4. The antibody may comprise a human constant region (Fc).
This constant region can be selected among constant domains from any class of
immunoglobulins, including IgM, 1gG, IgD, IgA and IgE, and any isotype, including IgGl,
IgG2, 1gG3 and IgG4. Preferred constant regions are selected among constant domains of

IgG, in particular IgGL

The present invention also includes any fragment of the antibody. Fragments preferably
comprise the antigen binding or V regions of the antibody, and are in particular Fab, Fab',

F(ab)", Fv and scFv fragments.



12 of adm nistering an agent capable of activating CD4-i-Cregulatory cells
and a step (h) of adm nistering nethotexate, wherein step (a) and step (Db)
can be conducted sinultaneously, separately or sequentially and in either
order. In one enbodi ment of this aspect step (a) and step (b) are conducted
on the sanme day. In an alternative egg8di ment of this aspect step (a) and
step (b) are conducted within the sane“week. In alternative aspects, the
present invention provides a nethod of treating a rheumatic disease in a
pati ent Umdergiitiagy prafietedtaspecestithe presewtineation tﬂ@ldﬁgs & hypargzegranti-

adm ni st n.age apabl Gt T
cells, g’{p gﬁ@f’%g %ggrﬁ rnga d@n&év?ﬁl%e&éé%ﬁe@%& seasqia32 l:‘Eﬂ&?’ae %%F%%%qaﬁder goi ng
t r eat mentCDy diibady B@én"[hd:amahd}anawj baahumamlzm@nmbﬁdy whigukempisgs T cel | s

conprising a step of .adm pi ster i nexat e. are
defi ned ésseél}‘%”éﬁscé’?l’ﬁf’f‘% ?r‘fﬁmf’ir?ﬁl%ﬁtaﬂﬁ {eﬁr{%‘m?% L e@;m;iéil aﬁ] ae joints
and rel a&ﬁﬁo&hﬁdlciruibe&y B-B5 papfidrally aﬁntbevailgtwd%atractherseqmdcdoyhat ndd awtrat i on,

degeneration or netabolic. derangemen ef erred aspect of the
i nventi oﬁ“‘?SF?é‘tl?lHéﬁ??ﬁftth%a’m@&é ¢ ‘%‘Wﬂ'@(ﬂfﬁ@]‘ b ¥fyitis, psoriattc

arthritis, juvenile rheumatoid arthritis or ankyl osing spondylitis. The
treatnment of rheumatoid arthritis is preferred. Wth rheumatoid arthritis
clinical efficacy of treatnment may be assessed using ACR scoring. ACR
scoring is a nethod of assessnment of rheumatoid arthritis exhi glted by a

treated [Extiples oggmb@ch@s dm?pmhdemw&%ﬂwww‘@g@ wrichghe proqaston FVGFQEZR) and
wor ks thr ough_the I af, svo Pebsous2er al .
Arthri t| 9 éiuvﬁﬁ &%gg@& gSF(Sga)nﬁgécg' 1§§f§%9§ed_ﬁ’_%|p§ff§§\/18t em def i nes a val ue
of ACR mese:srthaproﬂmn oﬁ@%lmmpsed\nemw BTt éhidr&p) kavineshaemnaps fdingd count s
and at I%a f@%] ienc of the 5 remaining . ACR core set

nmeasur es: Sléﬁ ?ﬁ’mg K- gﬁ obal assessnents, pain, disability, and
an acute phase react ant such as C-reactive protein (CRP) or Erythrocyte
Sedi ment atigncizat ev (dawin 19 @ VBS GG GK OR PRBG SR SAZR ST S OCRM Y BALIRGA an at

| east 50% and an_at | east 7
aspect of PORGLEVERY ISOASHE ‘gmwlﬁgﬁi’ngﬁ@éﬁ@?%ﬁga |ent Who
I s a non- RESPONYER VIV G A REAERGQUETIIVEVSE GEas Nophi fyi ng anti -rheumatic

drug DNLARD) A non- responder is a patient who shows an inadequate
response toLehasaVdemainiwith a DVARD, In

DIVMTQSPDSLAVSLGERATINCRASKSVSTSGYSYIYWYQQ
KPGQPPKLLIYLASILESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQHSRELPWT
FG QGTKVEIK (SEQ ID NO: 2).

Derivatives of this antibody are also suitable for use in the present invention. Derivatives
include those with V domains defined by polypeptide sequences having at least 80%,
preferably at least 90%, most preferably at least 95% sequence identity with SEQ ID NO: 1
or SEQ ID NO: 2.

Particularly preferred antibodies are those which comprise the complementarity-determining
regions (CDRs) of the mouse B-F5 mAb, and retain the ability of hB-F5 to activate CD4+
CD25+ regulatory T cells. The location of the CDRs within the Vi and Vk domains is shown
in Figures 7 and 8. Such antibodies can optionally have variations in the sequence of the

CDRs that do not substantially affect the specificity and/or affinity of binding.



13 particular, a patient shows an i nadequate response if beishe has
continuing clinically active rheumatoid arthritis, e.g. if the drug is not
achieving ACR20 in the patient or is not achieving an inhibition of
progression of structural danmage to Lpe joints or if an initial response to
the drug is lost over tine during treatnment. Exanples of DVARDs are e.g.,
hydr oxycl oroqui ne, sul thsal azi ne, nethotrexate, penicillinam ne,

eyel ophd&isptraths, des, angbrdy used in she Tnvestion Brhes oEPrises RItAGRTeISENt EEien (TR

| ndi cat ql; ABOY S rdoflfa c?g@@gele%{aé FofEariRria IR dRX Al AoMBYs PRicadALRivst ered. to the
patient in any surtable manner. In particular, they may be adm nistered
parenteraily, for exanple by intravenous, intranuscular or subcutaneous

i nj ect i dhe pesent adeitivhsdsoatdieles afy frdgmeatelthe hBAS ratikndy us doivatyibereeineous

adm nistrati.on is.par.ticular .oreferred. t r be
adni ni stcg?lglasuigrth? Ivff.eglﬂigetge\’/r%cfdu’l}w&élgf%m ] SIeC% pﬁﬁ*e“‘%ﬂ@%‘”f F%grnig{(‘%) 2’%@? éﬂg(/at e are

dosed Wwffagmwasy dependi ng on the nethod of adm nistration. Were the dose
is to be adm ni stered by intravenous ininsion the dosage vol une nay be from
0.1 or 0.5 mM up to 500 m, preferably between 15 and 25 nml, and typically

about 2@y lailfder Whgtegart i@ mﬁ ah®bddg ab@lﬁﬁhml letiidat maﬁn%mes‘ﬂldomainrltﬁ“mgor .

i ntramuscul ar jnjection, the dos vol yne .be between.0.1.t0.3 nil,

pr ef er alsh3n geelbeh Guig 3P 118 ﬁ{"i?bg‘)%?émyﬁi?pffl%glx’fl aa%ogmud%oﬁc%eco Pe{lency of
adm ni StgAtonHnti rSgiObr LHRREI 1ok Y. dhhifl F&he PlirPydedE dxriaingithe ctogseta bt
interfere with the effectiveness of the_treagpgnt._ Tr?at.rre t may.conprise a
singl e @8dé& chpingobypigecin this vy agegueace gqdingsa Henyf entidy llewiag erféc%‘ﬁ‘i“r ality of
doses areqadmnhsiengtbondat |east the follow ng bases: weekly, every two
weeks, every 4 weeks, every 6 weeks, every 12 weeks, every 24 weeks, ever’
cal endar nonth, even' 6 cal endar nonths or yearly. Thus, the doses nmay be
separ at . - (P Meektr tdbpdrefmte one
nont h oﬁqﬁ@é g?[ﬁ‘iléeozigfé %Q%D%qgﬁgis%@{gyﬁgte@}vé%@? GCx%ﬁStldk(]f oor by %.é[ Qlﬁgast one
year (neamtialgeduiiates altmvitpthe segatation gk dhtransernjiopaed ranslpipy in yghopadiest  or
every np qr. ever t even ' ' eferred
Chat "t naioul Gt RO dPalonfURE BB and bkl Ri hELA Y o 2
managealweti-Unewe techtinudshérepatibiemtt DNZe aet geinbtyc anbimedringat nent i s adni ni st er ed
to the subject for at least 1 nmonth. Il will be understood that the agent
and the nethotrexate are to be admnistered in therapeutically effective
anount s,Uskfu€host-BelBroanbd sroudiyatie oaeekagfdtie ctlisv Amvog switrble ieokaaydtiegslispemvent i ng
or treating the rheumatic disease. In ga{lﬁc%lfar erg t he dicseﬁ%?te is

r heumat GTLH MERERR 0¥ iY€Y Of REmie REDLFYS1ITES Neth: Pl A 95PE OB &P e ant y

adm ni steead shdh &0 , bh8sodoprert 266 ianendl @elly @i¢ch de HeLaACRS0 3T@sponse,

nore preferably an ACR70 response.
C127, BHK, COS, etc.

The BT061 (hB-F5) antibody utilised in the invention can be obtained by culturing a host
cell containing an expression vector comprising a nucleic acid sequence encoding said
antibody, under conditions suitable for the expression thereof, and recovering said antibody

from the host cell culture.

A further aspect of the invention is a method comprising preparing a kit or a pharmaceutical

composition comprising the agent and the methotrexate.

As indicated above, the present invention further provides medical uses and methods of
treatment of patients suffering from, or susceptible to rheumatic diseases. In particular, in one

aspect a method of treating a rheumatic disease in a patient is provided comprising a step (a)



In one aspect of e invention the agent is to be admnistered to a

in a dose fromO0.2 to 10 ng, and nore preferably in a dose fron10.2u?gegt25
rug, and nost preferably in a dose fromO0.2 to 3 ng. These doses are '
particularly preferred where the dose is adm nistered intravenously. Wore
t he agent is the humani sed anti body BT061 the inventors have surprisingly
found that the effective COrnax val uesl®of the anti body circulating in the

pl asma of healthy volunteers 3 hours after the end of intravenous jnfusion
are muchof aingnistetinnareagpeatpale efsctyating G4 ERB6 € repulagnsy dwellsagps sfeg ®)

considered to.refl.ect faster target dj.at ar, aRl
im _h 1180 aloppipleRy DA ‘Z%eéeg'? TQF {a 9%%\/\%(%’1@” CR2orEes cgi&tégerr\éiegw
of i nf usk@Mltaneoddly,befakdBlyOst seqeenfidilyt and in either order. In one embodiment of this

aspect step (a) and step (b) are conducted on the same day. In an alternative embodiment of

this aspect step (a) and step (b) are conducted within the same week.

In alternative aspects, the present invention provides a method of treating a rheumatic disease
in a patient undergoing methotrexate treatment comprising a step of administering an agent
capable of activating CD4+CD25+ regulatory T cells, and a method of treating a rheumatic
disease in a patient undergoing treatment with an agent capable of activating CD4+CD25+

regulatory T cells comprising a step of administering methotrexate.

Rheumatic diseases are defined as diseases affecting the connective tissue, especially the
joints and related structures, in particular being characterized by inflammation, degeneration
or metabolic derangement. In a preferred aspect of the invention the theumatic disease is
theumatoid arthritis, psoriatic arthritis, juvenile rheumatoid arthritis or ankylosing

spondylitis.

The treatment of rheumatoid arthritis is preferred. With theumatoid arthritis clinical efficacy

of treatment may be assessed using ACR scoring.

ACR scoring is a method of assessment of rheumatoid arthritis exhibited by a treated patient
set out by the American College of Rheumatology (ACR) and works through the
measurement of a core set of parameters (Felson et al., Arthritis & Rheumatism, 1995, 38(6),
727-735). This system defines a value of ACR 20 as an at least 20% improvement in tender
and swollen joint counts and at least 20% improvement in 3 of the 5 remaining ACR core set
measures: patient and physician global assessments, pain, disability, and an acute phase
reactant, such as C-reactive protein (CRP) or Erythrocyte Sedimentation Rate (ESR).
Similarly, ACR 50 and ACR 70 scores define an at least 50% and an at least 70%

improvement, respectively.

In a further aspect of the invention the treatment may be administered to a patient who is a
non-responder to treatment with a disease-modifying anti-rheumatic drug (DMARD). A non-

responder is a patient who shows an inadequate response to treatment with a DMARD. In



si1l.431.32 - 0.44 101 2.86 20(- i ..,. L23 - 41 ---111.431 17.148.9 -
15,1, Accordingly, in a preferred enbodi nent of the invention 0.2 to 10
rrif,, of the agent is adm nistered intravenously and the naxi num
concentration of the agent in the pafi ent's plasma three hours after the
adm nistration is |l ess than 2.5ng/ na 3 Preferabl y, 0.2 to Sing of the agent
is adm nistered intravenously and the maxi mum concentration of the agent in
t he pat ipemtictlsr, plpatant shdvsem ihalgqeatafespanse Heie/shelhisnogtingng @Jiiqaly Reis§ t han
0.3fightd. Still e prefe by of ! i.ni stered
intraveﬁlgeuﬁaﬁfndaaﬁgggﬁg'%?mﬁ%en%ra (lisonﬁ(t:%crl??e ra i%ﬁig)fﬂtt%ete&ggg%? ginr?tt e patient's
pl asma thitebibalsfprafréssion ofi enadmiiniasihgeatoi thajoirgs beifsn tidital réspdm2torthe These
val ues are .opt ai ned a&ter any adm nistration and/or after the first and/or
second i 108k VEL 0N Wgttrﬁg%ﬁ fent. The dose can al so be cal cul ated on the
basis of the body surface area (BSA) of the subject. Body surface area
(BSA) can be cal cul ated according .tqQ any known : net hod. Exanpl es of BSA.
cal cul atPempiset flodSMAHRs tHe fisst é]yﬁ"é’f‘y%{?fPWﬂP% (?g&(sg]éﬂ“? F”.ﬁqp@efafﬁei ght (cm)
X Vi ghtyLkoWrndRtee, dyMephdshedmiliD goldAkltsERGihipbprivk defl@Brhideldte.22317(17) 1098) ;

t he DuBoi s and DuBoi s fonmm a OF BSA (n2) = 0, 20247 x Hei ght(m 325 x

Wei ght (kg) 425 (DuBois D, DuBois ER, Arch M .Asfed 1916 17:863-71); the
Haycock 4,k i1kt BbvBH bk 1 sfRALEBX P bORkiSARALIIGE pridbeiigli (ko) . 5378
(Haycock CEB., et alf., The Journal of Pediatrics 1978 93:1:62-66); the Cebu
and Geosgjtableomamiea bf pBEmilgnghey=may (e 3minnisigrednpareicralys 48T #xapgRlg W ( kg) 51456
(iehart . n , h ReRinik 5 2pe®) ; and
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(0. 0155 idtegeriogant s)beutaeous ediiniptrptiont isaarigalatly casfetnsd. Huvhasi Bebeegato a

subj ect _in 1. to 5 ng/n2 body surface area of the patient,

pr ef eraﬁag}rbf%ragtﬁ%%%.te&éf%'S nmg/ n2 and nost preferably fromO0.25 to 1.5

ng/ m2. Alternatively, the dose can be cal cul ated based on the body wei ght

of the bject, .such.that in _a fur r p f; t.he | i agent is
to be aiﬁ‘f’ ﬁ’f’@?‘&%&" % tge SEB oL %lgtggtaeggr;é a%?g(rﬁ%g ‘%‘gevf%xet%gi@‘jl'l%n?ﬁ ?)ir%ef erably
2 to 75npgidday adminctamet Wieef e abieyis fo bamudmihisteddd yghkgyends isfosivethei t i s

ticularl ferred that .th tilised when t t i
e nt ot viinr Se oy 0.1 ol B RO AL st DRt TEadd 5 AEED 1S
[ nvent: ard ttﬂﬁ‘caﬁg%butamj/nﬂr Wiekd o @xsatie tarie adlfinbiesdde be dusubeedanaousl y. | n
general, as Is

nown in the art, subcutaneous se eed_t e | arger than
| nt r ave MSEOUSEEE UGB B AoRE HINPRIRSY PR EERGER g'ilt‘éﬁt[g]t P@@?E@&qﬂ@ee@f fect.
The pregenidiiRuBNiT §pibaNabsgEAst rated in nonotherapy trials in rheumatoid
arthritis patients

The frequency of administration is not especially limited, provided that it does not interfere
with the effectiveness of the treatment. Treatment may comprise a single dose or a plurality
of doses. It is preferred that the plurality of doses are administered on at least the following
bases: weekly, every two weeks, every 4 weeks, every 6 weeks, every 12 weeks, every 24
weeks, every calendar month, every 6 calendar months or yearly. Thus, the doses may be
separated by at least one week, or by at least two weeks, at least one month or by at least 3
months or by at least 6 months or by at least one year (meaning that the doses are taken every
week, every two weeks, or every month or every 6 months or every year). It is particularly

preferred that the doses are administered at least every two to three weeks.

The length of treatment is not especially limited, and, as is typical in the treatment of

autoimmune diseases, the treatment proceeds indefinitely, or until symptoms are reduced to a



16 with the anti body BTO6l that the therapeutic effect achieved after 2 ny
i ntravenous adm nistration is approximately equivalent to that achieved
after a 50 ng subcutaneous adm ni stration, These results are represented
below in Table 2. Table 2 - the percentage of rheumatoid arthritis patients
showi ng ACR i nprovenents at week 7 aflter being treated with once weekly
doses of 111'061 (2 ng intravenous or 50 ng subcut aneous) -for a total
treatnent period of six weeks. The results represent blinded data from8

i ndi vi duslasagesble legdifor the ppicat élsoerakidths iRatmeseies ¢imFiLTebl. hodbsFdordl y, in a
further Eragf erg{fﬁg aspect of the invention the agent is adm nistered to the
pati ent dde ously or intranuscularly in a dose from20 ng to 80 ng,
and nore preferably from30 ng to 70 ng. Alternatively, the agent can be

adnm nistered in a dosage, from8 to $0.ingitn2 or._ fr 2 : kg. In
this as pgc‘t"ﬂbfbet‘?@e‘iSWQgﬁP?to °j geehl a'ﬂ)‘grdﬂel %t‘flt[hé)r Ie);(lgt%rag?g(} ?Ugd ta t;é {eggﬂl

adm ni st flé;aﬁpé\ﬂiciﬂ%r atredi6 tan@al] i.6NGLaavEnRy vilith weekfctive firsamdioedinghat t he
aspects of the invention descrihed in this paragraph can be conbined with
the ot hepreugsiag PEreatae Preahmaig I5e%t-ur es of the invention set out in this
application. According to the present invention the pharniateutical
conposition or kit further conprises nethotrexat eqx?gw& M trqgt réent of
HA is weld pitiow, hererike disease frgrheamateidarthritis, Jag agtheng Hie e Biradaat

pvent ! PBroflidbly RisRfeddd HhhRher @6 i Britdi9e dO5RYRE aRNEIRDUSIYn@esord bed. | n
particular, 1n e tnvention MX is usually adm nistered in a dose between
5 to 30 ppferghipireAGBIYrdspangen 7.5 ng and 30 nig and nost preferably
between 10 to 25 ng I n sone eases the dose will depend on the patient's
pretreatment with NM or tolerance to this drug. In another aspect the

met hod ofn édeeaspery efithi dnveitiel the egengisftobe hdministeaspsl (ora wliertin¢1dess iy Qi

addi tional t herapeutic t.sui.ta r._tr | ti}, G ddicSease.
Addi ti oni 14 Hgr éﬂ?rfé’rei%%ﬂ én%8%ﬁo§é6.gﬁ%%g§%%%gdg&gﬁlgﬁgﬁé&ﬁl%& ng agents:
a non- st apgi 0lalto @ntnig- Thésk alvsst ae padicuigrly arefardd whart Itandese ¢ ydministesidd, a
gold conmpound, an anti-malarial drug, folic acid, 17 cyclosporine,

I ef | ut i offit@ve&ously-at hi oprine, sulfasal azine, d-penicillarnine,

cycl ophospham de, mycophenoate, rninocycline and chloratribucil. These

additional therapeutic agents may he 1 ni st ered ,separ at el

si mul t an&diesq the agens s hHmaey alm)ﬁy Pﬁggilaﬁ'ﬁ mveﬁtﬁbggﬁlv Slg?nsé@%? foupd trlllélt

CDA1- CD2Rit drgil At QLY valu&elfithe 2ol Birdlating A6 thegMsiang dealthg weluntrersr esent

i nventors have surprisingly shown that the pharnmaceutical . S%Bﬁfﬂ'éy on and

kit of theurpriedin eidmfidntaverruaiduserpypraichiovs S8iHpi%e Beases. in
part | Gl lye &% I RoRREAYS RARIATRE uhedi AR It RRIdRAL: Of T heumat ol d

arthriti Sults in a significant 1 nprovenent in the disease. Accordingly,
inastill further aspect: of the invention where the disease is rheunatoid
arthritil_, the—treatrent—provi-des—an—tnprovenent of the disease in the

patient jof at |east ACB20, pref erabl){ gt Ig st ACR 50, angd nore preferably
at | east| ACR 70, atcording—to—tHe Afert inat ot ogy scoring

conGy 3 BPoFtene o 20% preferably

system [n other words the treat ﬁ%‘?‘?&i"
£pn . miusion L

s &4

at | east | 3@oaza(pe) npsthepredalomay | PeBSER7od%nprovementy of the disease
paraneters according to the Aﬁﬂii can (9\063:%@4 of —Rheurpatel ogy (Ad) score of
the patigent. Most preferably tiH& treat #dht0.ffovi des?47-9] ast an ACR 70
response[in the patient betweens6 to 8 wmseksolafter thtd difart of treatnent.

»

20 5.71 23-41 17-33
40 11.43 59-6.5 44-6.1
60| 17.14 89-15.1 77-11.08

Table 1 — the expected and effective plasma levels of BT061 after intravenous administration.

The range of plasma levels measured in three different volunteers per dose-group is indicated.



As can al so be seen from Exanple 2 and the related Figures, the treatnent
of the present invention has the capacity to inprove rheumatoid arthritis
in a nunber of patients. Accordingly, the nethod of treatnent of the
present invention is capable of treatjng rheumatoid arthritis by providing
at least an. inprovenent of the diseaSe condition of ACCR 20 to at | east
20% of patients. Further, the method of treatment of the present invention
i s capalceordingty; émtai prgferrérk ambodimgntaeft theiinvestiony 0gr tov 1 ¢intg Ogtthel &8t 1san

i nprovenent .of the disease nditi.on o e 70, t
at |eas g&fﬁ’%?%?& brgr[a?’%lﬁflsgy a’ﬁiglei %&éﬁ%@o%‘@%ﬁ%é}gﬁﬁ %@?%@@Mﬁ?ﬁ t he °
f oIt ! gvmd @glilgg(r b&g&l Bsurs mé]f\NELaEminii;traﬁvﬁ isrlesspthao 2.5 eg/at. iPoeferably a2 wh 6 mg dfe

anti bo 1 ysin eshly isol ated CDA+CD25+ r.egul 18

Vet hod et Brtar i iesiowBEpdt 8 miggirneorsm fobh pf Bl U ath) oo
speci ”Eﬁiﬁtiéﬂ% quii&%?%?fv?hcglﬁ@ aﬁaelmlet diynigiowition! is dessothsn 0P/ mlh &itilll mbicood
nmononucl ear cells s), Jequlatory T.cells (Tregs) and T hel.per cell

T respomiéraiel s ©TF e8pSf tg\"erageqt s‘BIagP’é‘HS“FIF‘%) ﬁ?‘%%’?’i“g’ﬁ%(r %ﬁ% meolaaxg‘gtrlrlpl es Zs 2
previ ouglyeeR@soh P el doHaas iRtpadént’s pRRd thred Routd 4k 1R MlniihietAloh Gnle@ssay's
Freshly isolated Tregs were pre-incubated faor 48 jnil late

. h ith |
| and anthasdediue(eiTdbesy valuesore phtangsTisn any admigstmtien Fﬁc‘)‘ﬁ‘gr?ﬂfg\eﬂr fthégfsée Tr egs

(2. 5104, .09 0@hinfNra@M Fkaededtr om 2 donors (Exp. 1 and Ex 2) were
pre-i ncu%at ed for 48 hours wth either 1 I'Tim soluble or plate bound

BTO061. To achieve ailogeneic stinulation the 2.5x104 pre-incubated Tregs

th |
wer e ﬁ'ﬂe tg??e?%%%%‘?%g é%ﬂultlfé«}ﬁg e 681s!0? 125016 SRPRA GFeaqBL LS of fuE %gtg&)t. froma

second don int presence of 2x105 T cell depl et arid
i rradi afedy c80aceraasz) (38B) vhebe cdodaed ajcordie orang kyays mithadk Exgmeles ofh | pa

;gém :j:) %Ap%%lcwr\%tl&:),ns\.ﬁ\%ﬁmégng ANk FaLAL OP 888 ARFSUNBHRiAILES x
Weight(kg))/ 3600 )% (Mosteller RD., N Engl J Med 1987 Oct 22;317(17):1098); the DuBois
and DuBois formula of BSA (m?) = 0.20247 x Height(m)®"* x Weight(kg)"*** (DuBois D;
DuBois EF., Arch Int Med 1916 17:863-71); the Haycock formula of BSA (m?) = 0.024265 x
Height(cm)***** x V‘!’o;eight(kg)o'5378 (Haycock G.B., et al., The Journal of Pediatrics 1978
93:1:62-66); the Gehan and George formula of BSA (m?) = 0.0235 x Height(cm)™** x
Weight(kg)”***® (Gehan EA, and George SL, Cancer Chemother Rep 1970 54:225-35); and

the Boyd formula: BSA (m?) = 0.0003207 x Height(cm)™® x Weight(grams)©72% - (00188 x
LOG(grams) ).

Accordingly, the agent can be administered to a subject in a dose from 0.1 to 5 mg/m* body
surface area of the patient, preferably from 0.1 to 2.5 mg/m” and most preferably from 0.25 to
1.5 mg/m’. Alternatively, the dose can be calculated based on the body weight of the subject,
such that in a further aspect of the invention the agent is to be administered to a subject in a
dose from 2 to 150 pg/kg, preferably 2 to 75 pg/kg, and most preferably from 5 to 45 pg/ke.
As above, it is particularly preferred that these dosages are utilised when the agent is

administered intravenously.

As indicated above, in one aspect of the invention the agent and/or methotrexate are
administered subcutaneously. In general, as is known in the art, subcutaneous doses need to
be larger than intravenous doses in order to achieve the equivalent therapeutic effect. The

present inventors have demonstrated in monotherapy trials in rheumatoid arthritis patients



Results The percentage o eg nedi ated inhibition of Tresp proliferation is
shown in Figure 1 as the percent suppression of proliferation of Tresps

i ncubated with PBMC in the absence of Tregs. Results are Shown for the
Tregs obtained .fromthe two donors (Fxp 1 and Exp 2) The dashed bars
represent the results obtained with t & Treg cells pre-incubated with

sol ubl e anti body, while the filled bars represent the results obtained with
the Treg cells pre-ineubated with plate bound anti bod As a control the

suppr essi wigh bt iagfitogdy oBTORId hammthe digrapautiv stiect (aspigkedh alte) 2 Be SRR Runber s

above bar g [OOLERAN LAS RGP ULAGReINY I Bl kAl ofEesBONGRISb@IALLAN. AS
OWS, Iregs ated h

Fi gure 1z§H -1 nc wth plate bound or sol uble anti body
wer e abl eadindniseddioncTlaverade apriopredeated below indspPoAses of al | ogenei e
stinmulated Trcsps in contrast to Tregs incubated with nmedi um al one.

Further, the suppression obtained wth plate-bound anti body was stronger
conpared to suppression obtained with soluble antibody. 19 Under
physi ol ogi cal conditions in. vivo BT0O61 as an ig0-1 antibody is expected to
bind to Fe receptors on Fe receptor expressing cells. This interaction
woul d | edad To recr ujagcgnt af [ianogenously) distributed BTO61 (bound to CD4)

into the (,agal intefgction |sedse (opf [dcarged |cel Is and Fe receptor expressing
tcﬁ!sl![si n!{:gdi i ,\E,On? CI 0SS} NKi ﬂgzsm _8199_} and thus CD4. it is expected

ATAOAA 1o

H+on—of f 3To61—wWith—Fe_receptor] expressing cells confers a
simlar siyPéi<to T -s-as-lzgser ved with the plate-bound

sati body as both 3lieellat3i SM5 reemt several target nolecules (0)4) into

cl ose pr %I:{l?i Yth@ cfc_@ﬁaéf_:%f lrhe%hh%foﬁpﬁthﬂﬁa(ﬁatieﬁis)éﬁ(ﬁﬁhEA@R mmprikeaents bi wdeki n
patientsamd arthritis The ability of the pharmaceuti cal conpositions and

kits of thedfipr beieattreatedvsith ioaer eeklY clppteolePAPEET i MUTAYEHOMNR 5tc9fmﬁA was
denmonst ' 34 8elukRoR3 PR el SHE R Beiddl A HeaEEhe REBINRpIeR: bliddal dita whi Ch

BT061 was s n conmbination wth WTX conprised a random zed pl acebo
cont r ol | efiord Buitdieidbals, Rcteqeivangepladebe anddijx sositing Bd@6.n patients with noderate
to severe RA, All patients had been taking stable doses of nrx for at |east
3 nonths prior to the btart of the trial., and these doses were continued
in all pahicrdisglyhia & nbe méfelt&l tspe@®fnie peentivedhke agent ispdniestesditstcof t he

trial admnistered orally or intr scul ar,l yv. -~ Th tien r ivi.ded
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i nt r avenowsecktef e stveaiqrofeserived iy B Paagrend 3B bp I {hOPE AL vei n
accordin gat}d%réfglqécf:t%!at]u%s FEGERIvERL ALK B -application.

According to the present invention the pharmaceutical composition or kit further comprises
methotrexate (MTX). MTX treatment of RA is well known in the art and it is envisaged that
in the present invention MTX is to be administered in the dosages previously described. In
particular, in the invention MTX is usually administered in a dose between 5 to 30 mg,
preferably between 7.5 mg and 30 mg and most preferably between 10 to 25 mg. In some
cases the dose will depend on the patient’s pretreatment with MTX or tolerance to this drug.

In another aspect the method of the invention includes a further step of administering an
additional therapeutic agent suitable for treating the rheumatic disease. Additional therapeutic
agents comprise one or more of the following agents: a non-steroidal anti-inflammatory drug,

an anti-inflammatory steroid, a gold compound, an anti-malarial drug, folic acid,



The treatnment efficacy was eval uated weekly over the dosing period, and for
a nunber of weeks after dosing was conplete, by assessnent of the ACR
parameters (American Society of Rheumatol ogy ACR honepage) and in

particul ar studying the nunber of tender and swollen joints and foll ow ng
the levels of C-reactive protein (CR#’? and the erythrocyte 20
sedinentation rate (ESR). These paraneters were al so assessed before the
trial toyposperide lafltnoasds iaretiopiey enlfasalayang, 0-pefinidlaménsy pyctophpsphiaider i al ar e

shown in Figures 2 to 4..in Leh_ d [ i e [ e group
11, rec &Wﬁl&nﬂ%%’e[gm%ycg?euﬁn\@%%fnﬂ& ?ggfsg a@%ﬁ%ga? g{(}}a&g@% g‘[srfﬂt;)%l t effective
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anti-TNE, a anti bodi es, Huntir adal i muni ab) by Keystone et al., (2004
- that Iféb‘g%ba?éﬁ&e 5 icel(lsgaé’ai ) by Keystone et al., (2009 -

CGo-Forward trial) The nost effective dose groups are shown for all of the
studies. It should be noted that thg prior, ar]&sﬁiesul ts _ingluded tf or
conpar atAsBeRignehakeye SePrpiaisiBvaniqrs pave; YRl shRwn f5E de qyeutc

phar mac ey 6atiorC SRIPAE bit 1he PResBi Ve eR@SNare RhpaBleZithreatiny ARfikbEItiddasesFigur e 2
shows the percentage of patients fromthe 2trig dose grgu_gbachl evi ng an

ACR20 sdsrtsulapiss|seovm felpwsn Fxample 2 G SirAtyat hteig ESYENRSL front
the 2my (HOSRQiRBRBRB Y G RMe AR i8R sAOKH: AEQY 8f (e SREGH Vel y. As
can he sseen inlﬁ_ﬁe Fi gures, _iln t6h.e_ clinical tsri al swi tg the therapeutic
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di f f er eness 70% nmparvement! @i the idisedsh afeingtaresccstiong togtht Wemgricae disdlegoel ect ed
reSUItSéJéJtﬁ can, be éﬁw thatf the.oggset of the therapeutic effect is del ayed;
t he per CeMt'd 8°§¥(‘§ ERESTHERF SN ng an ACR20 score does not rise above 5%
until week 8. However, after onset the therapeutic effect increases rapidly
such that at t he percentage. of t s_ai hieving A S

conpar ag\fl‘égt P’E?\ftggpg}’ 356’?‘??‘@@8@4’}45‘?5 leﬁﬁé’gg‘ﬁ ?6 {FPUFS 'I\A'#‘? ﬂatlecﬁ:gjsqgﬁfpaq pha

ant i bodiig§ weklineheatha bdrt OF iR@AEnt The percent age of patients reachi ng ACK 20,
ACR 50 and . ACR70 increases rapidly between weeks 7 to 9 such that by week
9 the percentage of ACR20"ACR50 and ACR70 patients is approximtely 25%
18% and Al7%, AiSSRESEh Y Exdnipld § pO@RcllAtFikilitsS ek GaRtmR G tief préeiRr 0
patients is not readied in the tritds with Humra and Sinponi until 24 to
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per f or mebkugsiaidaBT0B by arayikng i tedstiah dnpfogeenypithp diseasp eondiivadf R ¥ r educe
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capable of treating rheumatoid arthritis by providing at least an improvement of the disease

condition of ACR 50, more preferably ACR 70, to at least 10% of patients.

The invention will now be described further with the following examples.

EXAMPLE 1 In vitro proliferation assay with the antibody BT061 using freshly isolated
CD4+CD25+ regulatory T cells



These results denonstrate the efficacy and surprising advantages of the
conbi nati on of an agent capable of activating CD4+CD25+ regulatory T cells
and M X. of the present invention in the treatnment of rheunatic disease.

2? CLAIMS |. A pharnaceutical conposition conprising an agent capable of
activating CDA+CD25-fr regulatory 'f cells and inethotrexate. 2, A kit

conpri sing separately an agent capabl B of activati ng CD4-t-CD25+ regul atory
cells and rnethotrexate. 3. A pharmaceutical conposition or kit according
to clai mMetted cl aim 2 wherein the agent is suitable for parentetal

adm ni strati.on, .. 4. h eutj cal .copposition or kit accordi t | ai
3, wherelsA ap%og&gﬁpﬁng?E):{?ﬁﬁgg[a&gTicﬁ ranuscul ar, int ravenou!sn? oA
Z gggt‘é?g?@?ﬁ FAA Blosd E]é(}fcinﬁﬁﬁs Iwe_ﬁ, ob\?;ﬂiﬂdalaﬁ‘dimmealﬂlbr(rahtmicdnpms.i Reiripheralrbléddt

g to any preceding claim re 11 the i i
oral, inmeamysieen ells ¢ ﬁil‘@%);é%ﬂ?é"réir[e §aﬁc@%§6@&}%\tﬁge§%ﬁeﬁ§fBeﬁl%nh%w 2 or
phat mceyg Qﬂeg}fsz mgmah@@ 3 ﬁ@n‘%%e}@lcﬁlédﬁ fehpled a2 RYevivusle ddichiged (Haasretaher ei n

t he agent capa activating 4CD25+ regulatory T cells is an anti bod
o:r fragaeRP0Dr derivative thereof. y y

In vitro proliferation assays

Freshly isolated Tregs were pre-incubated for 48 hours with 1 pg/ml plate bound antibody
(BT061), 1 pg/ml soluble BT061 or Medium.

Freshly isolated Tregs (2.5x10*, donor A) obtained from 2 donors (Exp. 1 and Exp. 2) were
pre-incubated for 48 hours with either 1 pg/ml soluble or plate bound BT061. To achieve
allogeneic stimulation the 2.5x1 0* pre-incubated Tregs were then transferred to 1x1 0° T cells
as responder cells (Tresps) from a second donor (donor B) in the presence of 2x10° T cell
depleted and irradiated (30 Gray) PBMCs (donor A). After 4 days of stimulation 1 pCi [3H]
thymidine per well was added and proliferation was measured after additional 16 hours.

Results
The percentage of Treg mediated inhibition of Tresp proliferation is shown in Figure 1 as the

percent suppression of proliferation of Tresps incubated with PBMC in the absence of Tregs.
Results are shown for the Tregs obtained from the two donors (Exp. 1 and Exp. 2). The
dashed bars represent the results obtained with the Treg cells pre-incubated with soluble
antibody, while the filled bars represent the results obtained with the Treg cells pre-incubated
with plate bound antibody. As a control the suppressive activity of medium treated Tregs

(open bars) is shown. Numbers above bars represent the percentage inhibition of Tresp

proliferation.

As Figure 1 shows, Tregs pre-incubated with plate bound or soluble antibody were able to
reduce average proliferative responses of allogeneic stimulated Tresps in contrast to Tregs
incubated with medium alone. Further, the suppression obtained with plate-bound antibody

was stronger compared to suppression obtained with soluble antibody.



7: A pharmaceutical conposition kit according to claim6 wherein the

anti body is a humani zed nonocl onal arthhody. 8. A pharnaceuti cal
conposition or kit according to claim6 or claim7 wherein the agent is an
anti-CD4 anti body or fragnent or derﬁ ative thereof. 9. A pharnaceuti cal
conposition or kit according to claim8 Werein the agent is a humani zed

anti-C. 04 antibody which conprises _a sequence conpr.isin he, .
conpl emeffidsr Phyyiglasical qeaditions inggiodhEl6¢ es EJR&g)GlaﬂﬁP% ‘ﬁﬁ’ﬁf?gteﬁarﬂ’n%@ Bl

anti bod %ec%?{ggs o L] r@&?{olr YexWe_Héh% &d11s 2T hi NitetabtidnN § oS8 AHRN &L rebA@inedOoNOt

substantially affect the antibody specificity and/or affinity thereof, 23

10. A phameacweusly diatribuiedBaspt (tonndio (I4) inte dsrlenahitarastien afMfEZaperls n t he
agent 15,3 F*éur%g{o% %Q%géa&'gc‘él%“ 19&&5&@8?%&%}41#&@%@@%& NBd 96l G4 PYs the

fol |l owi ng poly: pepti séquerices: mai n
TEEQL VES&R:cidd N iREBSIoR of BT 0AAWSHIF ¢ S:cEBDORVAINRGAR coesPaRNarsigng S EN

VOANVAESVRCRET] SFEOSCTININNSL, ELERTAY o SRR wXRVRRNEASRYRRER, NTVSS

(SEQ I D onal

DI VNI TQSBRRE AVl GERATIENCRASKSY SESGY SYMRWEQMIKRENRRECEL Pl LASELE
SCATURFSGSGSGTDETETI SSLQAEDVAVYYCQ | SRELEWTEGQGTKVELK (SEQ ID NO 2). or V

domai ns conprising pol ypeptide sequences having at |east 80% sequence
i denti t VEXpARMRLBEQ ¢1Rid¥CriallingiatlenEQiH MBelNtitoid arthritis

The ability of the pharmaceutical compositions and kits of the present invention to provide

efficacious treatment of RA was demonstrated in patients suffering from RA.

The combination trial in which BT061 was studied in combination with MTX comprised a
randomized placebo controlled double blind phase II study conducted in patients with
moderate to severe RA. All patients had been taking stable doses of MTX for at least 3
months prior to the start of the trial, and these doses were continued in all patients the range
of 15 to 20 mg per week during the course of the trial administered orally or intramuscularly.

The patients were divided into three groups. The patients in group I (14 patients) received a
0.5mg intravenous dose of BT061 and a dose of MTX in the range of 15 to 20 mg. The
patients in group II (42 patients) received a 2.0 mg intravenous dose of BT061 and a dose of
MTX in the range of 15 to 20 mg. The patients in group III (14 patients) received a dose of
MTX in the range of 15 to 20 mg. The patients were dosed once a week over a period of eight

weeks.

For intravenous administration the agent is to be infused in the forearm vein according to

medically accepted procedures.

The treatment efficacy was evaluated weekly over the dosing period, and for a number of
weeks after dosing was complete, by assessment of the ACR parameters (American Society
of Rheumatology ACR homepage) and in particular studying the number of tender and
swollen joints and following the levels of C-reactive protein (CRP) and the erythrocyte



11. A phai macentical conposition or kit according to any preceding claim
wherein the agent capable of activating CD44- CD25+ regul atory T cells is to
be adnministered to a subject in a dose from0.2 ng to 10 ng. 12. A
pharmaceutical conposition or kit according to claim1l wherein the agent
capabl e of activating CD4-reD25+ regubgtory T cells is to be admnistered
to a subject in a dose from0.2 ng to 5 ma. 13. A pharnaceutica

COMpOSi {10 iok 1 FEERT S, L2 Ehal Bl DELELD A 3SRl SRR, of

activaM ¢° STs m ni ered to a subj ect

in a doseuﬁaggrQﬂﬁegghyo 3 my. 14. A phar maceutical conposition according
to any preceding claimwherein the conposition or agent is for intravenous
adm nistration and is provided in a dosage volune of 0.5 to 500 m or in a

form for gk Iré&hlt@@f he tddl rJQDAean WU u¥E ©f4 B5which GQQ oblained BHom ghtients in
phar maceutical conposition accordlqg to_any one of %ial 1to 13 mhereln
g sk B

t he conpdsietdronp Brreegieng dosss sfi2mg F SM BT B9TRRAr iTeRsHeHIUE dosage
vol une ot Brofis bomlinedin o poIRHAl PREBUHT Glls Gﬂs‘&l’ﬂﬁ% tth© An@ISOT bRy to any

one of ¢ whereln'the conposition or a is suitable for
provi di ngntitrodjesobfindial (adithamd@b)agé Kﬁﬁtglilﬁeetoill 180G4o- Sl EO019) and aimpont

phar maceyl cal, SOIPRSI L1k, AECANY NolsdrAl P 10 ridsPlifiide Ao Bbupher el n

the conp s’ su subcut aneous or intranuscul ar
adnln|stﬁmﬁduﬂmaandnmﬁﬂpmuMuﬂed in a dosage volune of 0.1 to 3 n. 18. A

phar maceuyt i,c S n_acco I, L iyt he
Compos & fetiog tgena 1t GhpRSERL AR bbb ERREA yElpBlaT Rl I
phalWatlQuﬂsﬁﬁﬂnﬂﬂmpd@xioﬁmepmnmmdmn@ﬂtmnmmyMmewebﬂmkmﬁnﬁmd-to 17 wherein
conposition or agent is suitable for use as part of a plurality of doses.
20. A pharmaceutical conposition according to claim 20 wherein each dose of

the plur @l pivic@ir, ERERS? bfovlsQhd Perddhitigtios paieat fiunekiey2mg dose group achieving
an ACR20 score, while Figures 3 and 4 show the percentage of patients from the 2mg dose
group achieving an ACR50 and an ACR 70 score, respectively.

As can be seen in the Figures, in the clinical trials with the therapeutic anti-TNF-alpha
antibodies, peak therapeutic activity as measured by improvement of ACR scores usually
requires several months. Generally, the percentage of patients showing an ACR20 response is
maximal and reaches a plateau after 3 months. For ACR50 the plateau is reached after 4

months and for ACR70 the plateau is reached after 6 months.

However, the results of the combined therapy of the present invention show a number of
differences. In particular, in the Figures showing the placebo-corrected results it can be seen
that the onset of the therapeutic effect is delayed; the percentage of patients achieving an
ACR20 score does not rise above 5% until week 8. However, after onset the therapeutic
effect increases rapidly such that at week 9 the percentage of patients achieving ACR50 is
comparable to that achieved in the phase I1I trials with the TNF-alpha antibodies, Humira and
Simponi. The percentage of patients reaching ACR 20, ACR 50 and ACR70 increases rapidly
between weeks 7 to 9 such that by week 9 the percentage of ACR20, ACR50 and ACR70
patients is approximately 25%, 18% and 17%, respectively. It is noted that this percentage of
ACR70 patients is not reached in the trials with Humira and Simponi until 24 to 26 weeks

after the start of treatment.



21. A nmethod of treating a rheumatic disease in a patient conprising a step
(a) of adm nistering an agent capable of activating CD4-1-CD25+ regul atory
T cells and a step (b) of adm nistering nmethotrexate, wherein step (a) and
step (b) can be conducted sinultaneokisly, separately or sequentially and in

ei t her order. A nethod of treating a rheumatic: disease in a patient
under goi "Hote AR FHe S Berb S RRsc Al dAHTBERh SN an
agent cg%%%dﬁ&%gﬁéég%&?{/§¥ﬁ(§§%+cg25+ reegwa%ory T S263. Ae\ nmet hod of treating

a r heuntte onbirstaseiany af BA06lemd Mideis doven ghanrthattspennin th tialsaerfagesd: capabl e

of activati = 1- CD2 regul T.ce . I SJ . St f

adni ni st'¥P$ H%‘Oggﬁl'o&e,r &(gtthee .re%gre m%{ﬁo@g&lﬁb %C%tgca} i ﬁgﬁgn@%g&ﬁ%&ﬁ%ggd?fs ease in
a pati eerspeniraaiibglidsaviasiyactnge 6D4eCRR2 Svsre@Batodyel @ills. t he rheunatic di sease
is selected fromrheumatoid arthritis, psoriatic arthritis, juvenile
rheumatoid arthritis and ankyl osing spondylitis, 73 25. A nethod of

t Leat ihng‘h@se rrb@(ljtﬁ&éxh@ns&ht%&@eﬁ efﬁbdibyaang&tﬂpﬁﬁﬁng adeatagengf the ccmlra]mﬂa)nfzqf anwher ei n
the rheumatic di sease |s rhe t Oi rthritis. A et hod.of treating

r heumat 8%t caPeiE Pt 4@?@%&%45@@4# tqry efeﬂlﬁoaﬁlfiﬁ‘@%Bﬁﬁls#’quHVS%%%nt Wi t h.
a di seagpmp bR er adtnatih@syasd i ¢ drag (DMARD), conprising a step (a) of
adm ni stering on agent capable of activating CD4-i-CD28-+ regulatory 1
cells and a step (b) of admi nistering nethotrexate, wherein step (a) and.
step (b) can be conducted sinmultaneously, separately or sequentially and in
either order. 27. A nethod of treating rheumatoid arthritis in a patient
according to claim26 wherein the DVARD i s nethotai xate, 28. A nethod of
treating a rheumatic disease in a patient according to any one of clains 21
to 27 wherein the agent is admnistered parenterally. 29. A nethod of
treating a rheumatic disease in a patient according to claim28whe the
agent is admnistered intranuscul arly, intravenously or subcutaneously.



30. A nethod of treating a rheumatic disease in a patient according to any
one of clains 21 to 29 wherein the nethotrexate is adm nistered orally,

i ntranuscul arly, intravenously or subcutaneously. 31. A nmethod of treating
a rheumatic disease in a patient according to any one of clainms 21 to 30
wherein the agent is admnistered to 2€e patient in an amount fromO0.2 to
10 nag 32. A nethod of treating a rh&lnmatic disease in a patient according
to claim 31l wherein the agent is admnistered to the patient it). an anount
fromoO0, 20LAIBISy. 33. A nethod of treating a rheumatic disease in a
patient according to claim32 wherein the agent is admnistered to the

patient in. R %%e%glm (%rngo%%ﬁor?' B¥hnprisBy A Tetiodabiet rsatomatin

according to ereln the agent” I's adm ni'stered |ntravenou§?y and
wher ei n Ong-+HIEREAwpuomy el sdnd emetloftrekdte agent in the patient's pli3snia 3
hours after the end of the admnistration is less than 2.5 26 35. A

nmet hod of treatnent according to claim 32 wherein the agent is adm nistered
i nt ravengusl| y Aagickostpeis@p Refaheelyrax hgannrapabie of actavbiirgnClod+E RS +agaratonyrl t he
patient's Plasna 3 hours after the end of the admnistration is |ess than O
3 ugl i rdcellsapd methole¥Ay of treat ment according to claim 33 wherein the
agent is admnistered intravenously and wherein the maxi num concentrati on

of the agent in the patient's plasng .3 hours after the end.of.the
adnmi ni st Pat i oft P@P%%“‘iahé?im@sfoﬁgqqﬁﬂ f‘cc%'%}ng&"ré?‘ﬂ‘o OBFE‘FP@a‘fVP%ﬁF %S cor di ng
to clai m,3h: WGH&Hdek PireRBRMdntigisawhni st er ed

4. A pharmaceutical composition or kit according to claim 3, wherein the agent is

suitable for intramuscular, intravenous or subcutaneous administration.

St A pharmaceutical composition or kit according to any preceding claim wherein the

methotrexate is suitable for oral, intramuscular, intravenous or subcutaneous administration.

6. A pharmaceutical composition or kit according to any preceding claim wherein the
agent capable of activating CD4+CD25+ regulatory T cells is an antibody or fragment or

derivative thereof.

7 A pharmaceutical composition or kit according to claim 6 wherein the antibody is a

humanized monoclonal antibody.

8. A pharmaceutical composition or kit according to claim 6 or claim 7 wherein the

agent is an anti-CD4 antibody or fragment or derivative thereof.

9. A pharmaceutical composition or kit according to claim 8 wherein the agent is a
humanized anti-CD4 antibody which comprises a sequence comprising the complementarity-
determining regions (CDRs) of the mouse monoclonal antibody B-F35, optionally with
variations in the sequence that do not substantially affect the antibody specificity and/or

affinity thereof.



i ntravenously once every week and wherein the maxi num concentration of the
agent in the patient's plasma 3 hours after the end of the second

adm nistration is less than 2,5 ustm. 38. A nmethod of treatnent according
to claim32 wherein the agent is adghni stered intravenously once every week
and wherein the maxi mum concentrati of the agent in the patient's plasna
3 hours after the end of the second adm nistration is |l ess than 0.3 fig/S.
39. A nHhodA pharacatipa momaegmdpnkit tiecosding A SBimuSewkarein tthicagegb it 2 s

adm nistered intr. nousl| n e Lok '
concent]?‘g‘ﬁ“gﬁdc?#l't z %L{]Zoﬁgy %ﬁg‘ﬁﬁg‘y%’ |a}§ﬁt&gﬁgfabmé %6%8{5%2% éeprlilﬂglfnhe end of
the sec@feenaehri ni stration is less than 0.1 pgfitd. 40. A nethod of
treatment ac o.rd\} to claim31 wherein the agent is admnistered
intravenougl‘;g‘alB ry week and Wierein the nmaxi mum concentration of the
agent i pEONCEPBLGENK PEGNIRIIFE AN SGRIFS DARNEY WILREQ ARNGK GEE WHYVEIH ISt r at i on

is less than 25 irul. 41. A _netho I { | ai m 32
wher ei nY GARE A8 G%T@W@{%\i E‘o&?fg@mﬁ%@{ @ (gmgp&% V\‘Afe‘gﬁgand

wher ei nywtﬁ)m{;wgspgg@ﬁjmoaqj on of the agent in the patient's plasma 3
hours after the end of any admnishation is less than 0.3 pginm. 42. A

met hod. of Licheiatdamaiticcor ding to cl ai m 33 wherei nadministered
Intr aV?ﬁﬂﬁﬂ'rbsPB§EAW>EGﬁmwméKmﬁ%Ysmmqmmammmmn the
agent in the patient’s gl asma 3 hours after the end ofg&%@ggﬁf tration
i s | essSEHERROSEGSGEHEHPF [LHSSLRAFEMBY ¥E QISBALE o Q% i ase in a
pati entNég_:E)(_)r ding to any one of clains

or V domains comprising polypeptide sequences having at least 80% sequence identity with

SEQ ID NO: 1 and SEQ ID NO: 2.

11. A pharmaceutical composition or kit according to any preceding claim wherein the
agent capable of activating CD4+CD25+ regulatory T cells is to be administered to a subject

in a dose from 0.2 mg to 10 mg.

12. A pharmaceutical composition or kit according to claim 11 wherein the agent capable

of activating CD4+CD25+ regulatory T cells is to be administered to a subject in a dose from

0.2 mg to 5 mg.

13. A pharmaceutical composition or kit according to claim 12 wherein the agent capable
of activating CD4+CD25+ regulatory T cells is to be administered to a subject in a dose from

0.5 mg to 3 mg.

14. A pharmaceutical composition according to any preceding claim wherein the
composition or agent is for intravenous administration and is provided in a dosage volume of

0.5 to 500 ml or in a form for dilution to the dosage volume of 0.5 to 500 ml.

15. A pharmaceutical composition according to any one of claims 1 to 13 wherein the

composition or agent is suitable for providing or provided in a dosage volume of 0.5to 1.5

ml.



21 to 30 wherein the agent is admnistered to the patient in an anount from
2 to 150 ng/ kg. 44, A nethod of treating a rheumatic di sease in a pauent
according to claim43 wherein the agent is adm nistered to the patient in
an inount from2 to 75 ugikg. 45. A nmethod of treating a rheumatic disease
in a patient according to claim 44 mhgiein the agent is adm nistered to the
patient in an amount from5 to 45 467 A nethod of treating a rheumatic

di sease in a patient according to any one of clalns 21 to 30 j,vtherein the
agent i sladni Aigieenasdutical @ormoplapn aprording & aminererel dammloto1l 3 whaselp 4 nj f

body surface %}i ‘0r ag en{lggul |ng rowdﬁﬁé n?l' \Aggfja&gsa refkld\F 13 td Pemmat i C

di sease |?F¥P?) accor erein the agent is
adm ni st ered to the patient in an anount fromO0.1 to 2,5 ragitn2 body

surface ?éﬁs t he {E%ﬁg%ﬂﬁﬁﬁgﬁ?éﬁﬁ thﬁga@mo&J§?ﬁ%ﬂﬁlaw heyrmtih ¢hdi sease

in a pati e agen nistered to the
patient 'c@m itRAGS ﬁﬁtalﬁlé @1 sbctfant Quslor trangistula 2dinmiyragery mgepmlv@ad ofa t he
patient. A et hod ofﬁﬁreating a rheumati c di sease according to any one
of clalnﬂo%%eYGHQBOQ%é‘é} ‘a single dose of the agent is administered to
the patient. 50. A nethod of treating a rheumatic di sease according to any

one of clains 21 to 48 wherein a pluraljty of doses of the a gh
admi ni st é8ed fio Phasmageaticad ngomposigion A't‘cﬁ%r@%d tofeny ESFHiAg %[a’flhéﬂlr‘?ﬁeﬁ i sease

accordi ng os&loﬁ'oﬁnag&tié’@%a%lé“fom%aéle@mglearow/ or the nethonexate are
adn1n|stere every week. 52.. A nethod of treating a rheumatic

di sease according to claim$Si wherein the agent and/or the Illethotrexate

are adm gist ef&%il&lﬁﬂf(:'é%k%xﬂﬁ@%ﬁ%ﬂ MR th SR oNEEKSaiRE 1eMErywhékin theeks.

composition or agent is suitable for use as part of a plurality of doses.

20. A pharmaceutical composition according to claim 20 wherein each dose of the

plurality of doses is to be administered weekly.

21. A method of treating a rheumatic disease in a patient comprising a step (a) of
administering an agent capable of activating CD4+CD25+ regulatory T cells and a step (b) of
administering methotrexate, wherein step (a) and step (b) can be conducted simultaneously,

separately or sequentially and in either order.

22. A method of treating a rheumatic disease in a patient undergoing methotrexate
treatment comprising a step of administering an agent capable of activating CD4+CD25+

regulatory T cells.

23. A method of treating a rheumatic disease in a patient undergoing treatment with an
agent capable of activating CD4+CD25+ regulatory T cells comprising a step of
administering methotrexate.

24. A method of treating a rheumatic disease in a patient according to any one of claims

21 to 23 wherein the rheumatic disease is selected from rheumatoid arthritis, psoriatic

arthritis, juvenile rheumatoid arthritis and ankylosing spondylitis.



53. A nethod of treating a rheumatic di sease according to any one of clains
21 to 52 which conprises a further step of adm nistering an additional

t herapeutic agent, saitabie for treating the disease, selected froma
non-steroidal atiti-inflairtmatory drug, an anti- 28 inflamuatory steroid,
a gold compound, an anti -nalari al dé’ug, folic acid, cyclosporine,

| efl unorni de, azathioprine, sulfasalazitte, d-penicillamne,

cycl ophasphasimtehodmfespiverohtenativtdisetsyio insera aerortnoiostbuci wherga, A

met hod rea h una&)ii&arglin%@_ase according to any one of clainms 21 to

f A ar
53 wher er{i‘?%th?ﬁgf?ﬁ%{sir@eu 1'§ea%8e" 'S rheunatoid arthritis and wherein the

treatnent provides an i nprovenent of the disease in the patient of at |east

ACR50 accordin o, the. Anerican .College.of Ri.teruynatol [

Syst em 2655, ARTHATHBH G5 ey BT S REL o (AU SUaas o tiae, 8701 o' 54

\g?e;?' Pu%ht&egtrcxg% mﬁéas@gn@mfﬁ@@maﬂrhbtmmvm@mmn)mmm' iegaetdpriatdfe patient
east AC according to .the 1 Col f Rh t ACR

scor i ng 24PHEHne asesenhcwlﬁa%acavat{nsﬁ‘{*@%gﬁ i eiT%eléﬁ aé’gz%srggepgbg%)r/di( ng %o

cl ai m 553 \iekLinp iR ubifatiRRin REPW) des sBh ()@as be ahdAER] fitulesposige i n the

patient between.” 6 to 8 weeks after the start of treatnent.
separately or sequentially and in either order.

27. A method of treating rheumatoid arthritis in a patient according to claim 26 wherein

the DMARD is methotrexate.

28. A method of treating a rheumatic disease in a patient according to any one of claims

21 to 27 wherein the agent is administered parenterally.

29. A method of treating a rheumatic disease in a patient according to claim 28 wherein

the agent is administered intramuscularly, intravenously or subcutaneously.

30. A method of treating a rheumatic disease in a patient according to any one of claims
21 to 29 wherein the methotrexate is administered orally, intramuscularly, intravenously or

subcutaneously.

31. A method of treating a rheumatic disease in a patient according to any one of claims

21 to 30 wherein the agent is administered to the patient in an amount from 0.2 to 10 mg.

32. A method of treating a rheumatic disease in a patient according to claim 31 wherein

the agent is administered to the patient in an amount from 0.2 to 5 mg.

33. A method of freating a rheumatic disease in a patient according to claim 32 wherein

the agent is administered to the patient in an amount from 0.5 to 3 mg.

34. A method of treatment according to claim 31 wherein the agent is administered
intravenously and wherein the maximum concentration of the agent in the patient’s plasma 3

hours after the end of the administration is less than 2.5 pg/ml.



57. An agent capable of activating Cl)4+CD25+ regulatory | cells and

nmet hotrexate as a conbined preparation for simltaneous, separate or
sequential use in nmedicine. 58 An agent capable of activating CD41l- CD25+
regul atory cells and nmethotrexate as a combined preparation for

si nmul t aneous, separate or sequenti al yse according to claim57 in the
treatnent of a rheumatic di sease. 597" Use of an agent capabl e of

activating CD4+CD25 regulatory T cells and methotrexate for the nmanufacture
of a conBbned Apmeadatf ottt astarling dnetiis, 32sBperiat 8° grend dy ddmiicdise i n

t he treatnent of t e ' : : REEWlaseRPRbl e of
activati A ra&ﬂ)p %y%ﬁ%@%@%ﬁp&%ﬁ@ﬁsﬁn&%@g&f%ﬂtﬁﬂégeen?% ﬂtleﬁghht%r eatlrrent of a

r heumat i Gogks sa@ske dnd o theatimridtrativhsdess than B8 ygaml-ent i s under goi ng
methotrexate treatnent 29 61. A conposition conprising nethotrexate for
use in the treatnent of a rheumatic: disease in a patient, wherein the
pati ent 3§ undek@eiodpMeatmae aacomihf tarlaagerdt whapabthe agént de bimistane
CTh4+0325+ regul atory | cells, ., 62. Use accor 'ng t 0. on ,.0f g‘lag ms 58
fo 61. whEFFIHIERE RBTRRIMC T EBTs e P eioh hn s bm YRR ™ fri 11 s,
psori ati gogkhfiithd dhd df WeQRmifstfalien FBdsO tAn Bt fyinl.i s and ankyl osi ng
spondylitis. 63. Use according to claim62 wherein the rheumatic disease
is rheumatoid arthritis..

37. A method of treatment according to claim 31 wherein the agent is administered

intravenously once every week and wherein the maximum concentration of the agent in the

patient’s plasma 3 hours after the end of the second administration is less than 2.5 ug/ml.

38. A method of treatment according to claim 32 wherein the agent is administered
intravenously once every week and wherein the maximum concentration of the agent in the

patient’s plasma 3 hours after the end of the second administration is less than 0.3 pg/ml.

39. A method of treatment according to claim 33 wherein the agent is administered
intravenously once every week and wherein the maximum concentration of the agent in the

patient’s plasma 3 hours after the end of the second administration is less than 0.1 pg/ml.

40. A method of treatment according to claim 31 wherein the agent is administered
intravenously once every week and wherein the maximum concentration of the agent in the

patient’s plasma 3 hours after the end of any administration is less than 2.5 pg/ml.

41. A method of treatment according to claim 32 wherein the agent is administered
intravenously once every week and wherein the maximum concentration of the agent in the

patient’s plasma 3 hours after the end of any administration is less than 0.3 pg/ml.

42. A method of treatment according to claim 33 wherein the agent is administered
intravenously once every week and wherein the maximum concentration of the agent in the

patient’s plasma 3 hours after the end of any administration is less than 0.1 pg/ml.

43. A method of treating a rheumatic disease in a patient according to any one of claims

21 to 30 wherein the agent is administered to the patient in an amount from 2 to 150 pg/kg.
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the agent is administered to the patient in an amount from 0.1 to 2.5 mg/m?® body surface area

of the patient.

48. A method of treating a rheumatic disease in a patient according to claim 47 wherein
the agent is administered to the patient in an amount from 0.25 to 1.5 mg/m? body surface

area of the patient.

49. A method of treating a rheumatic disease according to any one of claims 21 to 48

wherein a single dose of the agent is administered to the patient.

50. A method of treating a rheumatic disease according to any one of claims 21 to 48

wherein a plurality of doses of the agent are administered to the patient.

51. A method of treating a theumatic disease according to claim 50 wherein the agent

and/or the methotrexate are administered at most every week.

52. A method of treating a rheumatic disease according to claim 51 wherein the agent

and/or the methotrexate are administered every two weeks, every three weeks or every four

weeks.

53. A method of treating a rheumatic disease according to any one of claims 21 to 52
which comprises a further step of administering an additional therapeutic agent suitable for

treating the disease, selected from a non-steroidal anti-inflammatory drug, an anti-



74. Use according to any one of clains 57 to 72 wherein the agent is
suitable for adm nistration as part of a plurality of doses. 75. Use
according to claim74 wherein the agent is suitable for adm nistration at
nost once every week. 76. Use according to any one of clainms 57 to 72
wherein the conbi ned pnparation furthg% conprises an additional therapeutic
agent suitable for treating the diseaSe, selected froma non-steroidal
anti-inflarnrnato.ry drug, an anti-inflammat o,r}/ sterojd, . g}pi{g conpound,
an anti - irflaginandry dtangid, fogokd aeipoundy en ggporalaE! dF'{ﬁﬁlfﬂl:‘Foﬁ?lg’e, B Hopri ne,
sul f asal azj ne,. dpenj ci l.l am - gl SRR Qi gphgg,mgﬁ enoate,

t ni nocyc%%owa’ac?ﬁ @Pﬁﬂ%ﬁ%@%@a&e]% I%ggﬁaccor’g*ﬁgph{)o any onZé%‘ca clains 58
to 76 whefigidjclideend bisommibidl di sease is rheumatoid arthritis and Werein the
conbi ned preparation is capable of providing an inprovenent of the disease
in the patient of at |east ACR50 according to the Anerican Coll ege of
Rheurat ok@gy WAGRho 60tbdtag Syt @mtic dfaselacnetingdoony use odcknd?h® 1o any

one of clainms 21 to 77 wherein, the agent .capabl.e 0 C k QG £CD25+
r egul at omperpincip racumatie fisgase F%@W%?Ig “Se%}% %}?er%ﬁérﬂ?évtgéta#géenk ? ﬂ’er eof 79. A

met hod OmRGeh Yrdhd Gist RIS TR Patfehieofitt iebodyC I3 acchudivgniozibe Avpiest onal
anti body. ".31 8 |. A nethod or use according to claima80 wherein the agent

i s a humihillzgechbfRheimeslogy GHERSORNEHFEN- conpri ses a sequence conpri sing the
conpl enentarity-detenni ning regions (CDP,$) of the Mdlise nonocl onal
antibody fl-ES, optionally with variations in the seguence that dg not
subst ant isal | y Aahéthat ofttteatiers thperasficglireaserreordipe Lrde By aF 15 AT %F?%%‘F%of, 82. A

gﬁ: Ih ?((j:DerroL{l‘? 2s a4 Cl:nq;;rgi/&l%n{ Or fid 88 W SHhighd B GRT0 laScoadimg oni zed
American College of Rheumatology (ACR) scoring system.

56. A method of treating a theumatic disease according to claim 55 wherein the treatment

provides at least an ACR 70 response in the patient between 6 to 8 weeks after the start of

treatment.

57.  An agent capable of activating CD4+CD25+ regulatory T cells and methotrexate as a

combined preparation for simultaneous, separate or sequential use in medicine.

58.  An agent capable of activating CD4+CD25+ regulatory T cells and methotrexate as a
combined preparation for simultaneous, separate or sequential use according to claim 57 in

the treatment of a rheumatic disease.

59. Use of an agent capable of activating CD4+CD25+ regulatory T cells and
methotrexate for the manufacture of a combined preparation for simultaneous, separate or

sequential use in the treatment of a rheumatic disease in a patient.

60. An agent capable of activating CD4+CD25+ regulatory T cells for use in the

treatment of a rheumatic disease in a patient, wherein the patient is undergoing methotrexate

treatment.
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62.  Use according to any one of claims 58 to 61 wherein the rheumatic disease is selected
from rheumatoid arthritis, psoriatic arthritis, juvenile rheumatoid arthritis and ankylosing

spondylitis.
63.  Use according to claim 62 wherein the rheumatic disease is rheumatoid arthritis.

64. An agent capable of activating CD4+CD25+ regulatory T cells and methotrexate as a
combined preparation for simultaneous, separate or sequential use according to claim 57 in
the treatment of a rheumatic disease in a patient who is a non-responder to treatment with a

disease modifying anti-theumatic drug (DMARD).
65.  An agent for use according to claim 64 wherein the DMARD is methotrexate.

66.  Use according to any one of claim 57 to 65 wherein the agent is suitable for parenteral

administration.

67. Use according to claim 66 wherein the agent is suitable for intramuscular, intravenous

or subcutaneous administration.

68.  Use according to any one of claim 57 to 67 wherein the methotrexate is suitable for

oral, intramuscular, intravenous or subcutaneous administration.

69.  Use according to any one of claims 57 to 68 wherein the agent is to be administered to

the patient in an amount from 0.2 to 10 mg.

70.  Use according to claim 69 wherein the agent is suitable for intravenous administration
and is capable of establishing a maximum concentration in the patient’s plasma of less than

2.5 pg/ml 3 hours after administration.
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71.  Use according to any one of claims 57 to 68 wherein the agent is to be administered to

the patient in an amount from 2 to 150 pg/kg.

72.  Use according to any one of claims 57 to 68 wherein the agent is to be administered to

the patient in an amount from 0.1 to 5 mg/m? body surface area of the patient.

73.  Use according to any one of claims 57 to 72 wherein the agent is suitable for

administration as a single dose.

74.  Use according to any one of claims 57 to 72 wherein the agent is suitable for

administration as part of a plurality of doses.

75.  Use according to claim 74 wherein the agent is suitable for administration at most

once every week.

76.  Use according to any one of claims 57 to 72 wherein the combined preparation further
comprises an additional therapeutic agent suitable for treating the disease, selected from a
non-steroidal anti-inflammatory drug, an anti-inflammatory steroid, a gold compound, an
anti-malarial drug, folic acid, cyclosporine, leflunomide, azathioprine, sulfasalazine, d-

penicillamine, cyclophosphamide, mycophenoate, minocycline and chlorambucil.

77.  Use according to any one of claims 58 to 76 wherein the rheumatic disease is
rheumatoid arthritis and wherein the combined preparation is capable of providing an

improvement of the disease in the patient of at least ACR50 according to the American

College of Rheumatology (ACR) scoring system.

78. A method or use according to any one of claims 21 to 77 wherein the agent capable of

activating CD4+CD25+ regulatory T cells is an antibody or fragment or derivative thereof.

79. A method or use according to claim 78 wherein the antibody is a humanized

monoclonal antibody.

80. A method or use according to claim 78 or claim 79 wherein the agent is an anti-CD4

antibody or fragment or derivative thereof.
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81. A method or use according to claim 80 wherein the agent is a humanized anti-CD4
antibody which comprises a sequence comprising the complementarity-determining regions
(CDRs) of the mouse monoclonal antibody B-F5, optionally with variations in the sequence

that do not substantially affect the antibody specificity and/or affinity thereof.

82. A method or use according to claim 80 wherein the agent is a humanized anti-CD4
antibody having V domains defined by the following polypeptide sequences:

- H chain V domain:
EEQLVESGGGLVKPGGSLRLSCAASGFSFSDCRMYWLRQAPGKGLEWIGVISVKSEN
YGANYAESVRGRFTISRDDSKNTVYLQMNSLKTEDTAVYYCSASYYRYDVGAWFA
YWGQGTLVTVSS (SEQ ID NO: 1)

- L chain V domain:

DIVMTQSPDSLAVSLGERATIN CRASKSVSTSGYSYIYWYQQKPGQPPKLLIYLASILE
SGVPDRF SGSGSGTDFTLTISSLQAEDVAVYYCQHSRELPWTFGQGTK VEIK (SEQ ID
NO: 2).

or V domains comprising polypeptide sequences having at least 80% sequence identity with

SEQ ID NO: 1 and SEQ ID NO: 2.

83. A method comprising preparing a pharmaceutical composition or kit comprising the

agent and the methotrexate according to any one of claims 1 to 20.



