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WO 2007/ 135172 PCT/ EP2007/ 055013 C adri bi ne regi nmen

for treating Multiple Sclerosis Field of the Invention
wG20bha3aresent i nvention relates to the use of pOTEP20PY/ES5013

doses of C adribine conmbined with beta interferon for

the treatnment of nultiple sclerosis in patients who

are refractory to at | east one conventional therapy

for MS. Background of the Invention 10 Miltiple

scl erosi s (Byribine negimgnshor kreating dhrtnpleSclepsitnmat or y

denyel i nating di sease of the central nervous system

in humans. The onset of the disease typically occurs

.ggrkgglages. 20 to 40. Wonen are affected

i twice as often as nmen. Over tine, M5 nay

The @sdsbﬁt 1h\anflhIEreM€suﬁlﬂl|1@aﬁdeQiﬁ nfitipladosey sf Oladflblhe @d)IﬁBllned with beta

di sabilities. cal . 15 disability in
intgpfrey frgthe &eaféﬂeat P%@Hlttpk‘o$°k‘rr%ii%§’c %lepﬁfwlwfﬁtrsﬁrwory to at least
Oné@%ﬂkﬁmﬂhfﬁméﬁygﬁqwgnt | oss of nyelin and axons,

eading to tissue atrophy. M5 is manifested in
physi cal synptons (rel apses and disability

ogr essi.an ntral Nervous System (CNS)
Badkgrounid o ale)ljlwclﬁwn atrophy and cognitive inpairnent.
MRtigls goleto’y (MX) istheph@knoviac Lhideic fntiﬂ‘zﬁhhmaeﬂdemnyehnatmg disease of
deficits, focal weakness, visual bl ens,. i nbal a

theaqﬁ:atr?ld}erwé Syséem) thpun?q% aT}],er%lﬁ?t of the (ﬁiﬂqf)ent&)lg?lly occurs durlng ages

209y 56 URGHEPRre mct@@ SproxiMRRIYON S8l @Iftén BRnEn Of t he
patients wth M5 may experience cognitive inpairmnent

or depression. M5 is now considered to be a

O\}gyllﬁll Igllgatﬁéf ]fg"l'lf ?lgtﬁg a&%ﬂmﬁ’aﬁ%h%@%ar?%us %lehlr(lﬂocg%al disabilities. Clinical

qui estence 1'ons
dmhldic}emlMS isoprssunteerto $s b oeraltwaropeatnd ilﬁllagltﬂmtcam thjnmyywitlastsequent
seyer al. ears ut. are |nfre%g1ntly per manent. Four
loss 8ty  feding 4@ s 2T Ry dual i zed:
rel apsi ng- ren1tt|ng multiple sclerosis (RRVB),
secondar%(grogre33|ve mul tiple sclerosis (SPVS),
12

Mbris meaiyieied g ebysiced SHNPEGRY érela@aqSem@sﬂ@ak(lhipmpg@ﬁﬂon) Central

N TSRS NS PR B8 Fobkbyof il S50 ul Rl Ovroscning

sylp_pito'msrihduoiﬁ' fohalMSnwiry ldeficiist foahl weakinsgl aipua pRIRNENC ombslence and
ndhbielinical  exacerbatl on of neurel aleal XIRLAMRicof
paG@iPlEL B1Y Ihb'fbé)t}iﬁrl@lﬂfé cBehifl gOnthairhiRUf 6 R@dessidB 96,

46. 907-911) .
MS is now considered to be a multi-phasic discase and periods of clinical quiescence
(remissions) occur between exacerbations. Remissions vary in length and may last several
years but are infrequently permanent.
Four courses of the disease are individualized: relapsing-remitting multiple sclerosis
(RRMS), secondary progressive multiple sclerosis (SPMS), primary progressive multiple
sclerosis (PPMS) and progressive relapsing multiple sclerosis (PRMS).
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5 During RRVS, accumnul ation of disability results from

i nconpl ete recovery fromrel apses. Approxi mately,
whadofr/18§1721 he patients with RRVS switch to a pregressovesso13

course, called SPM5 10 years after the diseased

onset. During the SP phase, worsening of disability

results fromthe accunul ati en of residual synptons

after exarcerbation but also from insidious

M01pe glg%%ﬁ"% S /ge{%*ee%‘%%%g%i/g%&% glalipp g&i@%%skwgoqagel Qv%glc(iiinical

exa@dﬂ]@dt@ﬁtcﬁ“rﬂeaﬁmbg@gal IsPiaptding) Uﬁallbﬁv@@ rb@SgSte@@ve@i tha @nagydhTRot be
from the di sease onset. han 5 % of patients

Conﬁ’é‘i}%(llﬂﬁ%a’é‘ﬁ@elﬁg‘éldd\"‘%“éﬁo@ér{g%lé’Peoéthd]have the same
prognosis as PPMS. It is suggested that distinct
pat hogeni ¢ mechani sns may be involved in different

Durpmt RRMES, sedvmytatiop o1 disdbiipvrsswlisdeon aémginm@tei wpwe@aﬁbmnlglapses

AoeBpBREART RELE RS RS SEARRR B pBiesf oy enled
SPMI8LY 10 yEXk aftelNggr didcased20B2t. Thding2th®-SP6PNhase, l\@m@ﬁﬁﬁg 0|f$11sab111ty
ence of the first neur

m@ n%?rgﬂeg %é%ﬂégﬂccuéé frsthuplo sy mpiaps (llgs cxgqoer a6 G also from

insi@0LE PrARsRLRA! betvlfééhdex(a@@noﬁ@ "{‘Lz)’b?insarﬁﬁﬂezﬂggﬁ &HoBe). 10% of MS
resonance imaging (M) have sinplified the

patighita §inesE NS §§hf§mem7@dubmmsadle@|s RragiessiQ @qh@mmmom@ from

T e T a——

the Rame prognosihas IE]’Mthsé slggf:stMSthasSlamd:t meﬁhbgamb okchadisir@ may be

. _facjlitating the diagnosis i.ncl.u

v ik SRCAE R A ETORR AR DI RPE AP RAge for discase

clasBRIcRAS (LeMnanPonalid 2001, atrends2PBL . MénN7, NSUI A .Lucchinetti et al,
50: 121- 127 25 Current nedications for MS which are

Cureti Qeing¥euneldi2091 g, 1% %ents, i.e. nodifying the
course of M, nodul ate or suppress the inmune system
There are four FDA approved i nmmunonodul ati ng agents

MSf orseRRVBefinddr be thetogcurrinee fodr thasfisBat@skiganl symptoms of CNS

rlex Avonex(r BIO Re Ser o
dys B P ARt e T&E% o%% @S%Sre@balym @asléeqlc afcggpance
ima@g HOAY) apRE oAl fidhHROGHPYES Prét@sd sl fHcditatd@rSENT Mnostic
MS, M toxantrone WD 2007/ 135172 PCT/ EP2007/ 055013

3
(Noganesytitel 6hele) Verséralisy Jogagbe/aliedeiner2000, 343, 13, 938-952). The
Intekﬂ%ﬂﬁ%ﬁﬁ %%ﬁé }35?4 ﬁgsqg]&fsM rlfsuyéf‘e%sealcflﬁﬂggﬁﬂﬂ%n tjﬁpﬁla nosis

approved bi ne, ['orinated purln
of MbBahd gwdaldi’ng:MPd rt@gezhed esobhycauhmab smdwparé EhmBal@dafg)npstttatsethods (Mc

oGRS UIRES S NI sH9S Yhr) N the treatment of M5 (EP

Current medications for MS which are disease modifying treatments, i.e. modifying the
course of MS, modulate or suppress the immune system. There are four FDA approved
immunomodulating agents for RRMS: three beta interferons (Betaseron®, Berlex;
Avonex®, Biogen; Rebif®, Serono) and Glatimarer Acetate (Copaxone®, Teva). There is

also one FDA approved immunosuppressing drug for worsening MS, Mitoxantrone
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5,506, 214). Several clinical studies with C adri bine
in patients with nmultiple sclerosis have investigated

wo b@7asa7nf i.v. and s.c. Cadribine in M5. 10pdmaP2007/055013
doubl e- bl i nd, placebo controlled Phase Il studies were
conducted respectively in the treatnent of Chronic
Progressive M5 (Sel by et alz, 1998, Can. J. Neurol.
Sci ., 25:295- 299) and Relapsing Remitting MS

e e 999, Proceedin S
N GRRRER: ¥iok MRy RCarefyuynep dtesslh J6ES 00 alfen ot
FDAnppoecd i rst trial, the Cadribine dose used was 0.1
ng/ kg/ day for 7 days by continuous i.v. infusion. The
treatnment for repeated for 4 consecutive nonths. In

Amt)ltfge tIRGRE C@lgdl%lh@' £ @fllohﬁé‘[@d pultu'ﬂae algléﬁfe' RLABr AP 8&Gosine (2-
0.07ng/ kg/ day for 5 days by subcutaneous

CdA)nJhe%bﬁmsuggh‘éed tceht Wéfrftﬂ wathe rteqatmaane 9 tNP (EP 626853B1 and US
55 cutive nonths. In addition, placebo controlled
hase 111 study was conducted in patients with primry
20 progressive (PP) or secondary progressive (SP)

lero Ri.ce at . a ur Ql .. 54,
SeV%ra| ‘ilﬂ‘é‘? ﬂ@l@i with ﬁ%@ﬁ}bgwgfl @a@ﬁmwvﬁ ngtml%#f ra%ﬁ%yg invesfigated
the GRCTFI VeI @dIddabAe ib¥1s. subcut aneous injection at a
dose of 0.07 ng/kg/day. The treatnent was repeated for

either 2 nonths or 6 nonths. The Phase Il clinica

TW(?:P&%JI@‘ Elupc{ %chgl%j \ﬁloﬂg&] %ﬁase(ﬁ t%ﬁl%é%?}é %dél\rdrﬁr%[g% &%%ﬁﬁ;g& in the

at lents wt
treafixdng nﬂ@ﬂrolalcs]abgﬂesmye ESaBelsy Sodl, 6 99EDSS) J. Ferslpfs., 25:295-299)

roIo Scal e NRS) scores,a
and%;gl ﬁ\gs (Weftl\Sq? giﬂiggie fthb r}g?g,va ?mé:FeaF ings of the
Assd9&%on d]_"rA%rsz@Ph shead, 1 3¢ 35UBH, 93, 1716-1720; Romine
et al., 1999 abov@%&¥Phase 1l study results, were

In theoffst rigd thi Cladabise Ped s Oelametkestay §or Mayshycontagpus i.v.

ve). 30 WO
lnﬁg%g%?¥g%%gg ngﬁé%%o %g?%%g ﬁ@’adverse effects
In th@Bsoond sliolvalasial, ribe é‘d&hdnnmdnscl emcda vaf 0 (vihexrltd/daysfor 5 days by

| ated to rQ sed i mmune function

sob R plse it Bh roNeRE wiTab e € hoPhe®he Biete: doses
In dd3glody pRbehdl contrbA&B Phakovestude wiak %bn@lcte@ﬂ in, pat@8d, wifiC bAmary

hemat ol 91:10-15). Due to the narrow
progressive (PP) or secondary progressive (SP) multlple sclerosis (Rice at al., 2000,
Neurology, 54, 5, 1145-1155). In this study, both patient groups received Cladribine by
subcutancous injection at a dose of 0.07 mg/kg/day. The treatment was repeated for either 2
months or 6 months.
The Phase II clinical studies provided evidence for the positive effects of Cladribine in
patients with MS in terms of Kutzke Extended Disability Status Scale (EDSS), Scripps
Neurologic rating Scale (SNRS) scores and Magnetic Resonance Imaging (MRI) findings
(Beutler et al., 1996, Proc. Nat. Acad. Sci. USA, 93, 1716-1720; Romine et al., 1999

above). Phase 111 study results, were positive on the significant reduction of MRI-measured

brain lesions (Rice at al., 2000, above).
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margi n of safety between the efficacy dose and the

dose of occurrence of AEs, to date, all 5 clinica
wo eeoahissifor C adribine in nultiple sclerosis heoPEP®EN055013

conducted using either i.v. or s.c. admnistration.

As a result, Beutler et al. (Beutler et al., 1996,

Sem nars in Hematol ogy, 334 1(Sl), 45-52) excl uded

the oral route for the treat ment of mul tiple sclerosis
Son% T/erse f%ctﬁa{] suc eb g%eagetdl hnézl rg ;Sgl ngfec}rlmls[ rB]Iated to
conﬁa@érﬁfsﬂsinﬁnul(e@lhﬁb)neir n@elqsuﬁ;ﬂ%mnﬁweﬂ&ldbsm‘v&dmlm eHeaggtast doses

er nenta 5-6), 323- 327)
(Se@ﬁ@ﬁ@ ﬁ&% égﬁ"iebg% 487! bé8§4 o“rcéﬂ ewé(dmﬁ’z‘@ﬂé?e%ue&aﬁl?%@mw
marglnmﬁfélt)y b&@f@énsﬁé effcady B8 Sind e dbst ‘8? abcutiese @f A@fp%lﬁate all
? (patients ‘of about 52 and about 75 kil
chnrcelstls@bt fioy &lladyibine s mudtiplotselerosfsthare bean ehodected using el@ﬁrr Lv. or
Yo | ) re
s.C. g%élglgsirg{: o As an%§£9%ezgﬂetr et alaélﬁzun?ra% al,”1 5&6‘:@&%”?5% nﬁf—[g%gtglogy
33, mgs Mg 4ﬁ-f5l2)3rextﬂudﬂdath@| dreheouts éa- mertr@dnﬂft & mnltipke sclerosis with
) nths. The side effects observed with the regi nmen
Cladii¥e were said to be |ess severe than the ones
observed in the study on patients suffering from
chronic progressive nultiple sclerosis treated by
Grigb ¢t al.jrgpaiteidrsnedll tgabiy § lb]pqﬁl@n‘r@ gylﬁ)eregtlttlgg relapsggymultiple sclerosis
(Gr}eg%%? J%ﬁé&t ‘%ﬁ')r g%gin%azégﬁ Fzsﬁérl)ym}?{ %%ﬁeir%epa i 4,8 375
327abbeeinv€Eladtibint hes Eﬁ&nlora/lly adnfinsieon] dihmgapyomaly courses of 5 days

ot afGR005P BE B 7 i tionty slee P it 0 P ficRaeivety
i.e. atotal eﬂ%&ﬁ&e dodber 2t 6 Ynd/iW €51 sBid pa@iBsts, Lidale redtreaBhent of 5 days

Therefore, it would be esirable to have a nmethod fo
wastnegaEngskpt meuitise descaf O4-Q 66 sradks afichg claggbing éreéwpalrlod of 3 or

6 RS MR Liad 'eﬁ&t@glésﬂw%qr\blm ﬁl%éﬁagl?{en%m/éjw@f‘er Bid td B€1ess severe

sane or inproved esi ons wh
tharghe peessibsgrvedha the stludy en peticurdudicrisg fremi chyoracipmegsesive multiple

events. |In addit.i chr n di sease
sclefb Bt Belf rihisth o ClaliPuint 35 & G ol e hRE L g p-19) bur
werS 6NIE pickoht. [AAMEIiSE, tBY BRtapehtic FHEdtydDf WRYorkINadimen above versus the
re-treatnents are gossible. A sust ai ned benefit of

Lv. ayiPR Bhaepyt Vet ARSHPNWetGiEénet He HFP Sathrrpk 2k issty® ¢fs “non-
resp%héchs dl%'b%ébﬂd@ntlf?ég (ypln%gv%/el g]ﬁ 1]79§8 PGHOER, %99%@915?&91%% 4@] ), 4-

woul d al'so be desirable to have a met hod
8). treatlng mul tiple sclerosis that woul d pern1t t he
treatment of patients who are refractory to at | east
one conventional therapy.
Therefore, it would be desirable to have a method for treating multiple sclerosis comprising

the oral administration of Cladribine that would permit the same or improved effect on MS
lesions while decreasing the occurrence and/or severity adverse events. In addition, as MS
is a chronic disease, it would be desirable to decrease the occurrence and/or severity
adverse events in such a way that re-treatments are possible. A sustained benefit of

Cladribine treatment between the treatment periods is also desirable.
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Sunmary of the Invention 5 The present invention is
directed towards the use of C adribine conbined with
whedoa/1351mt er f eron for the preparation of a PCT/EP2007/055013
pharmaceutical fornulation for the treatnent of
multiple sclerosis, wherein the C adribine
preparation is to be the orally adm nistered. 10
Particularly, the invention is directed towards the
It WPPI? a?so (frgsé{albgelntgo \(/:eoerlm gll gfor tretatlgg}n%{twee %cr?eé% A ttwoqzld permit
the ’@é‘titﬂn@ﬂi’tkﬁ“ putitsaBo art eéffe&&irjb to/atll@sBdnel coABIntions therapy.
conventional therapy. An enbodi nent of the invention
provi des an inproved dosing reginmen for Cadribine 15
SunfRiMbered Mddnfiopeta interferon in the treatnent of
mult1ple sclerosis. An additional enbodi nent of the
i nvention provides the use of C adribine conbined with
Thebﬁ‘egeﬂt rifl@ernftlgﬁ QE' (fn%EteH ht@lerdg RAE alsk UF CfadBbine combined with beta
armaceutical fornulation for the treatnent of
mterfgllonlfpﬂ the prdperatgn sf ahkaraiascutididpgiauleidnegiot thegregtment of multiple
scleks nbs \gger’ 1113{16 ?wgrlgmeurt Qrea Horl }509%% ‘[hce:I o?q{y al%ﬁumsteree(()imlc naone
conmbi nation of C adri bi ne and | FN- beta for the
manuf acture of a medi canent for treatl ng} patien

Partiquarkyy .tfr?gme?IBWflrfmdfrFﬁF% toyaret B use g d-lahd g eombmed with beta

1nteff@1foﬁaﬁ)§ Ghy p}ecf)ara@it)n | 38 tn ARG AN Y& Nhi AR tmd I &S rapXich@  who are
multiple sclerosis, wherein Cladribine is to be orally

refragordoritripast @mwnﬁmtm@wtb‘ga}n}he sequential steps bel ow
(i) An induction period wherein Cadribine is
adm ni stered and wherein the total dose of  adri bine
An readobiacnabf tie irﬁ’ﬁﬁh(@]f pitohzles aduaiprord pR)rsingdreaneﬁlr fom Cladribine

co bl?? trWlﬂh g?@r% r%‘éP %39%391@%% %%feiﬁf?%% ne is

adm ni stered; WO 2007/135172 PCT/ EP2007/ 055013 6

(iii) A maintenance period wherein Cadribine is
An adihtiona pebedimanidofihe isientiarhrov desathediss ef bladribinggombingd with
bR £ 38 Bhfiloh 18 TPIALEQANGE BB e Y Blotmant of
mulapletshleroemdiv}mfelm hdversectictts ore rpdirckdchllow)ng fiithdr ube of Cladribine.

Cl adri bi ne-free period wherein no Cladribine is

adm ni st er ed.

In one embodiment, the invention provides:

l. The use of a combination of Cladribine and IFN-beta for the manufacture of a
medicament for treating patients suffering from multiple sclerosis and who are refractory to
at least one conventional therapy for multiple sclerosis, wherein Cladribine is to be orally
administered following the sequential steps below:

(1) An induction period wherein Cladribine is administered and wherein the total dose of
Cladribine reached at the end of the induction period is from about 1.7 mg/kg to about 3.5
mg/kg;

(i) A Cladribine-free period wherein no Cladribine is administered,
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5 In anot her enbodi nent, the invention provides: 2.
The use of a conbination of C adribine and | FN-beta
wo oo0o7ti3|at i ng patients suffering from nmulti plBCT/EP2007/055013
sclerosis and who are refractory to at | east one
conventional therapy for nultiple sclerosis,
conprising the oral adm nisgration of C adribine
foll ovvi ng the sequenti al steps 10 bel ow (i) An
(111) %{] h g vl\heélralé? n‘petnﬁ whg{ &grlgngfs adalmater whgrel t%a%j[?l dose of
Cladlﬁtﬁneeﬁkﬁm@fstdrélﬁdmrn@umte In@iintORmht® Peri sl ﬂ‘srl@mrahmubr dqufal to the total

dosg%f&%@%@%’%ﬁ?d%t eggptkf%m@upéomo ﬁlg:rgg frlge(. i)

(1v)'% @Pdd%%@%%%eﬁ@d W AMRr@hdritthed hiRidierk . o
adm ni stered and wherein the total dose of d adri bine

adm ni stered during the ITB.I nt enance period is | ower

d f dadribi hed
In a%{)}ﬁ%r e?nbo%gﬁje%g ttl%lnt\/enqg)uogl fid pgfleog (i )a E: vl) ni r eache

2. TGk astr oftd cventfingen pé Claidibideend IIIF]NHI)@ta@)ﬁdéating Ipetld:rﬁs suffering from
adm nj stere 20 | n. anot her enbodi nent i nvention

P PIAEER B0 o AU REbbH GG O SRIEMAHE tary 1ot tiple

sclekdsy; BehAriase theCOAPAMRHisRERRASRE120ALIHE rfollo%hﬁ% kfcaR@@&tial steps
separate or sequential use in the therapy of patients

belogyif fering frommultiple sclerosis and who are

(1) ﬁl{ [n%ﬁ{t%y Flgd %Jhe%e%?@h%i?gﬁle G9 %Yrﬁ@?s:tqg&?lmdt \Qﬁ%@ﬁythé ftal dose of

Cladritahd geaehﬂham}meadexﬂ tifcointhaion getib issfegui@bduitdl5 wpdpso about 3.5
/Fel ow. 25 (i) An induction period wherein C adribine
adm ni stered and wherein the total dose of

(i) A @ﬂidhbin@qre%%@ﬁ&ﬁd’h%lﬂtﬂi\)@@d}%lﬂé lstabﬁlﬂm@l@@t ion per i od
is from about 1. Igto about 3.5

(m)@ T A el WHETS b A B RsAAE Eed P MEramsthe total dose of
/
W{h(ﬁﬁﬁ[s&ged X@lﬂ%e Z rﬂa%ﬁél]a\%ﬁg E:E'Ié éQQ\ZérOrEéP grf")’e%ual to the total

A mal nt enan peri o adri bi ne
dosadff ladisies edcladat theened phtht elutoeraperddse; of C adri bi ne

._.adm ni.st ered duri the i nt.enanc eriod is | ower

v ARG Pt PG SRS G B P b1 ne  oached
at the end of the induction period (i); (iv) A
Cl adri bi ne-free period wherein no Cladribine is

In agethsrfniodagnt, the invention provides:

3. A product comprising Cladribine and IFN-beta as a combined preparation for
simultancous, separate or sequential use in the therapy of patients suffering from multiple
sclerosis and who are refractory to at least one conventional therapy for multiple sclerosis,
wherein Cladribine is to be orally administered following the sequential steps below:

(1) An induction period wherein Cladribine is administered and wherein the total dose of
Cladribine reached at the end of the induction period is from about 1.7 mg/kg to about 3.5
mg/kg;

(i1) A Cladribine-free period wherein no Cladribine is administered;
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5 In anot her enbodi nent, the invention provides: 4.

The use or product according to point 1, 2 or 3 here
w@bavazsiaher ein the i nduction period |asts upPCDEHR2007/055013

nonths, or up to 3 nonths, or up to 2 nonths. 10 In

anot her enbodi nent, the invention provides: 5. The use

or product according to anyjyone of points 1 to 4 here

above wherein the induction period | asts up to 2

nDnth and the .t d adr.i e re ched

(111) A Uitenapl eperlﬁg %tellreénnggl rrlll)lg s adml te¥elaf'1nc} eyeil(n the ttotal fose of
Cla(ﬂlﬂﬁﬁeeﬁ(ﬁblh)swleﬁ &g[’f@/ kg mah’ﬁeﬂalﬁce’iﬁﬁid'del@ I@W&Otﬁaﬂ‘reﬂé%uat kethe total

in ntlon provi de e.use or pr ct according to
dOS%lﬁ{ﬁ frébigs reﬁ%‘ﬁ#tagﬁlf et ohthia C%b&ﬁéwlﬂ@f ein the

(1V) 'A[‘@Hl@ﬁbl‘ﬁ@-ﬁ%@ bEQSH WRSLS ndRCIA® ¥nd B lAmHiAE .t he total
dose of Cl adri bine reached at the end of the

i nduction period is about 3.5 ng/kg, preferably 3.5
In alqgt/helge bo(alm/.ent,_lalﬁeo fnggntlo%npggd ment, the invention

provi pro&uct according to any of
4. Theusdt & prodat 5cobﬁhﬁg aykmm& Wk er 8ihard dbevElvededib thedndidctier period

erij od | asts_u 10 nopths,, or up to 9 nonths,
lastopp bbb 2 TR B ORD et ment, the
i nvention provides: 25 8. The use or product according

to point 7 here above wherein the C adribine-free
In apethergunbodimont| thg inyeigiongmeyides: | n anot her enbodi nent ,
5. "hl%euéenefr hl?(ﬂ a%E@r}ﬂn et% r§f ogéjgf ﬁﬁﬁtsog tﬁ r0 ﬂ&%tabove wherein the
any on ornts to ere above
indws;itien pembd ]laﬁs uﬁ&b Elrrm[iths taundl ¢hef toab ddse\f (hetribost rkahtd atupe end of

07/.135172 ,PCTLEP2007/ 055013 8 |
the &ﬁa%‘wgrpegﬂf@&oﬁbﬂgﬁﬁ ke P‘iffv‘:[i’é"fw bﬂg &gﬁmes; 10. The

use or product according to any one of points 1 to 9
here above wherein the conbined duration of the
In apeffercambod it teiiny entioRireevidese O adri bi ne-free peri od

6. "ﬁﬂe leg' ot ﬁ%@ﬁ'ctt a]ccorﬁl €Al a Q&ut)f églnfgo pttgsﬂ) Relje rhb%@@%%fem the
the 1 nv nt|o provi o 11, e use or
mdmmmdpcmmhbﬁonnnmgntmﬂp@mdﬂkmbmhéWECéﬁmvmbWWGcamndahbeendof

the glldlrl%()lnoprérigg ista%gut 3.5 mg/kg, preferably 3.5 mg/kg.

In another embodiment, the invention provides:
7. The use or product according to any of points 1 to 5 here above wherein the Cladribine-

free period (ii) lasts up to 10 months, or up to 9 months, or up to 8 months.

In another embodiment, the invention provides:
8. The use or product according to point 7 here above wherein the Cladribine-free period

(ii) lasts 8 months.

In another embodiment, the invention provides:
9. The use or product according to any one of points 1 to 8 here above wherein the

Cladribine-free (iv) period lasts up to 10 months.
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i nduction period is about 4 nonths and the duration of

the C adribine-free period (ii) is 10 about 8 nonths,
wo@reoorhssidur ati on of the induction period is abect/EB2007/055013

nont hs and the duration of the C adribine-free period

(ii) is about 9 nonths, or the duration of the

i nduction period 1is about g nonths and the duration

of the Cladribine-free period (ii) is about 10 nonths.

I n anot her enbodi nent, the invention provides: 15 12.

The use or product according to any one of points 1 to
In aﬁotg&f enbRld Oieént, \M’iﬁfn?élghcﬁlhﬁ%vldfﬁﬂbi neg durati ?n of the

i nduct i on i 0 i) with the adri bi ne-free peri
10. (Tihg yusg o° TR focoding 1 éazslwefg Regtit ﬁst)o % e et %srem the

confhARR dfatichad fHthdﬁfcuBﬁ g&#&sﬂﬁ Rkith e andtivhe-fbd 7}2&%@5{[1) Rfabout 1

treatnment is about g, preferably 1. ng/ kg or
yeagylabent 13 nonthg) kg, preferably 3.5 ng/kg. 20 In another

enbodi nent, the invention provides: 13. The use or

product according to point 12 here above wherein the
InaduhakmﬂnﬁnﬁmﬁhheHWEMMmqmmn¢neriod i s about 4 nonths

d the duration of the d. ad i ne-free perl i
- G Hse §ranH$W§ acgrdipg do oy {0 Hersfabf)ﬁfé WhitriR: ﬁl?eoﬁura%on of the

indR@bh PRribS® 1@@&)‘& 43n&MAS Bisd BRARR AU B ICRUrBmeOtect ﬁ@lod (ii) is

G adri bine-free period (ii) is about 9 nonths, or

abowlif BONA afthe Heraiiorieichy erupEen laf:dlodﬂ%a@%étmozlthmnﬂﬁhe duration
of tﬂ%@laﬁﬁﬁ%}g lﬁregﬁahrqg'd ﬁﬁ id Q{%u% %gd’n't 1efhfe rd%ﬁltlgﬁ ok ﬁfg 1&(1,11.{021&1 Berlod

another e e I nven
isMQanmﬂmﬁwaﬁdﬂmmhmmmmeﬁdm(ﬁa@ﬂmn&ﬁa@pﬂﬁﬂmngmmbman9nnmdm
of points 1 to 13 here above wherein the 30
mai nt enance period lasts up to 4 nonths, or up to 3

In aABRENS R ikt [tBe dvBRYnsevid¥e 2007/ 135172
PCT/ EP2007/ 055013 9 I n anot her enbodi nent, the

12. {The dise 05 PTefusy perosding 50 apn@ng il nointp l ofgu hiergcrherveivhgrein the
t
confb‘ﬁleﬁ%ra%%ﬁ oﬂheﬁﬁt!h% 1? éeﬁ&i %)Awﬁl?gh% @9(9 é’\ﬁger ﬁigdt(gfglabout |

mal nt enance peri o nDnt and
yead@deutolf2 Iﬁblaljs)l doidrike tuttidessoeCledribibe m,mchenigattthfeend of this year of

el SR Ao PR BB et NEAE prion] P anahay Pkl 33

mg/kf. The use or product according to any one of points
1 to 15 here above wherein the conbined duration of
t he mai ntenance period (iii) with the C adribine-free

In aR&hEQEhHodWherk She invention provides:

13. The use or product according to point 12 here above wherein the duration of the
induction period is about 4 months and the duration of the Cladribine-free period (ii) is
about 8 months, or the duration of the induction period is about 3 months and the duration
of the Cladribine-free period (ii) is about 9 months, or the duration of the induction period

is about 2 months and the duration of the Cladribine-free period (ii) is about 10 months.

In another embodiment, the invention provides:
14. The use or product according to any one of points 1 to 13 here above wherein the

maintenance period lasts up to 4 months, or up to 3 months or up to 2 months.
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10 about 1 year (about 12 nonths). In another

enbodi nent, the invention provides: 17. The use or
w@eadasii7accordi ng to point 16 here above wheredTEP1967/055013

duration of the nmaintenance period (iii) is about 4

nont hs and the duration of the C adribine-free period

15 (iv) is about 8 nonths, er the duration of the

mai nt enance period (iii) is about 3 nonths and the

duration of the Cl adribine-free period (iv) is about 9

nont hs. | n another enbodi nent, the invention provides:
Inaﬁ@mmﬁhﬁxﬂﬁﬁnmnh@mﬁéumhp&&ﬁ@ﬁding to point 16 here

ove wherejn the duration of 20 mai nten
LS. Egﬁ“é%l of .prcr%“di ACCRKHRA LR ARG S HWBtSt]héO dtihss %wvsfwfteﬁf‘én the

malf;tleﬁ%g{ck Bien6d fidseeuP s Rofonthé Mhd itfe ARAUosd %f @ﬁﬂrnﬁne llcﬁmmstered
anot her enbodi nent, the invention provid 19.

durigg ¢hegnaipicoahge perietis rbduid -t og/sei m@felmlmb%maﬂ@v e
wherein the conbi ned durati on of 25 the mai ntenance
period (iii) with the Cadribine-free period (iv) is
In aadtbertenibodaant, (thbosientibd provaddshs) and the total dose of
adri bi ne adm ni st ered durln this ear treat nent .
t6. T8 356 ar Prodiol hEpRESE B wi b banel §E 5 Herd Fo3h diingsin the

condFRAL IR, oftthe rﬂa‘iﬁf&ﬁhb@ﬁerﬂfdoaﬂl)d@'ﬁh tMOCRAABIEIRE 1Rriod (iv) is
PCT/ EP2007/ 055013 10 20. The use or product according

abowtgl yrer taboutd 2Heerdhibove wherein the durati on of the
mai nt enance period (iii) is about 4 nonths and the
duration of the Cladribine-free period (iv) is about

Inaﬁmhmnmh$dﬁmmnnh@hmuﬂamnmmdéﬁ the mai nt enance peri od

Lii) is a S an ratiqn of th .
17. G b i ORI b BT RS (ROY 165 PGl 6 NHBERAIE Gurption of the
maiARe4Me peREP ) eiMout 4 h\@mmvmtth@ AuiRkieY bl & ClRdribid&Gee period
use or product according to point 19 here above

(iv)whahost Hmorgsoerrthe dwaties ofithemapiinaseengred (Fe siagaut3 mpyths and

the %ﬁagapﬁfftth Hf)ltﬂg' fﬁ@g drtl&? @% Q{gdu‘f’ nﬁ)fntﬁshe

ee peri I'S a out 10 nmonths. 10 In
anot her enbodi nent, the |nvent|on provi des:

In another embodiment, the invention provides:
18. The use or product according to point 16 here above wherein the duration of the
maintenance period (iii) is about 2 months and the duration of the Cladribine-free period

(iv) is about 10 months.

In another embodiment, the invention provides:

19. The use or product according to point 16 here above wherein the combined duration of
the maintenance period (iii) with the Cladribine-free period (iv) is about 1 year (about 12
months) and the total dose of Cladribine administered during this year of treatment is about

1.7 mg/kg, preferably 1.75 mg/kg.

In another embodiment, the invention provides:
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22. The use or product according to any one of points
1 to 21 here above wherein the conbined duration of

wo b@7itssdort i on period (i), the C adribine-freeP@PEPDAT7/055013
(ii), the nmaintenance period (iii) and the
Cl adribine-free period (iv) is about 2 years (about 24
15 nonths). I n another enbogi nent, the invention
provideS' 23. The use or product according to point 22

e a oV

or p uce tac%ror%%l% ttPl Spou%(’[i 9aéerF> e%bog q)?:relrhgﬁmtbrggon of the
malﬂeaﬁfcb hbbfi@d filip® @i Oahdnihs)anidshaldotatio ofrtiat digdriihe free period

duration of the i ntenance period (iil S. about 4
() oML FAtSH TGO Ighe Flﬁ’é‘teéﬁ%‘ifrﬂeﬁf’i)iué‘ if o wérmelaths and
the ﬁlhr\ﬁloﬂ Sf tROO Ui BinBTRE B@rl&f Givyis bRt dulaatison of the

i nduction period is about nmont hs, the duration of

the d adribine-free perlod (ii) is about 8 nonths,

dur,at.i on th nce period (iii) is about

Inaéaﬁ%ﬁgﬂgwgﬁ%uﬁﬁenlﬁgé ifon % the O adri bine-free
21. péwiwd dri pt))dﬂ@ aabwding Go noMthE), hat; abzﬁe whcteen dher dtidaton of the

.of the in don od is a
maipigRayice cpﬁn%cr %lflh b%fi In?cmt}ﬁeang tE% dbl‘é];lplb a'P ﬁ] L;‘la&réblgcb 8(8? period
(iv) & 4890t Pemohfe duration of the nalntenance period (iii)

is about 2 nonths and the duration of the

Cl adri bine-free period (iv) is about 10 nonths, or; -

In a%ﬁ%rﬂegﬁ?b%?hg@l&%e h@@ntlo%&??\%hé%n period is about 3

uratio Cl adri bi ne-free period
22, ([Ihb Jus¢ or ploatutt Qccrmillmgm), aﬂyheneduf pdvinsnl of 2t Hnere above wherein the

confpell FRARST ErleQabitdn pideq 30 FBOT SRR BGat 08 me

maifflePids . peflbd ( QK¢ LIRdkib2neRely FERAA0EORSHbAt 21}36211'8 taB&ut 24

duration of e induction period is about 3 nonths,
morthgg. duratlon of the dadribine-free period (ii) is
about 9 nonths, the duration of the maintenance period
(iii) is about 3 nonths and the duration of the
In a@bthelrdnffiodendnt.gbe memilttmi pfowidesi s about 9 nonths, or; -

d ti d. bout 3
TR v PR R a0 B B A Rk S heltna T b per i od

( I i-) thi Sdvad ot OQt}féDﬁhUﬁalont Pé&idduisaitodn 40fohihe, the duration of the
mai ntenance period (iii) 1s about 2 nont hs and t he
Cladrifying-frgnrgiodi (Heis@badr BPR@s-ftheduglen ofdhe mpintsnanegysgiod (iii) is

abott Hgﬁ‘thg' nd @F duratibDEF HHY CRIGHB RS q:fee%n@?%dé HQHQ Lh&n SQI?Jﬂtl%dor,

I's about 2 nonths, the duration o .
G adthi bdunaiofnr eﬁetlmemdmiw(m poriddsisaimut 410onthst He, durhteon of the

Cla(ﬁjrubl gen P]%l%dt{ ggl% ntlt 0121%12 § tﬁee (rillggfj (815 © éDtlh%] rena%n?eeném(be e;}erlog (iii) is
abo(lﬂ M}nohtﬁs alabthit dSratiombitic Cidribine-free period (iv) is about 9 months, or;

- the duration of the induction period is about 4 months, the duration of the
Cladribine-free period (ii) is about 8 months, the duration of the maintenance period (iii) is
about 2 months and the duration of the Cladribine-free period (iv) is about 10 months, or;

- the duration of the induction period is about 3 months, the duration of the

Cladribine-free period (ii) is about 9 months, the duration of the maintenance period (iii) is

about 4 months and the duration of the Cladribine-free period (iv) is about 8§ months, or;
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10 - the duration of the induction period is about 2
nmont hs, the duration of the d adribine-free period
w@ pooy/137about 10 nont hs, the duration of the PCI/EP2007/055013
mai nt enance period (iii) is about 3 nonths and the
duration of the Cladribine-free period (iv) is about 9
nmonths, or; - the duration gf the induction period is
about 2 nnnths the duration of the d adribine free
per| bout, 10 nont t.he. dur at
8 hiridons B RGHbO BN B85 O BORST 1S ahfifon,gr me
Cladhb’lﬂd fr@fﬂp@fodt(hﬁlsabaﬁif 9 Dontds,fthedurpesi fth¢ injntdrana@dguiod (iii) is

n anaqt he odi e the_ i.nvention
ab%%@%‘%% andzthe dﬁiﬁe%g%h% E%F%ﬂ]ﬁ 5{66@8@%4 Gy kg 2kt g srathspor;
her_emabRygionher ﬁienlnﬁh@ucﬁio jdaed siyuati %nﬁﬁg tHeN&uration of the
i nduction period (i) and the O adri bi ne- free period
Cladritiiye-free pdyengt (11 isypeant § menthprthhdyratiethef the magwerengeeppriod (i) is
abo%l'f %E)ntg:g %ng({ %: glgrapgll} Qif)tg ?:P %flbgl% rﬂe%d e‘{m%il 12)/,) 1gngc(utétl)§ lrjr%on&hﬁ, or;
nont lis) duhtien bﬁttm udiDStEﬁombel@(hdsf hiune achnihy) gicedwdtion of the
r|n the. fj ea reat nent. i s_about.
Claﬁ?rgalw‘g %P%rfOélré@W H%EO B dupfign Psﬁamﬁ%@%ana? period (i)

is alSdud iRk nd M uRAt Rt % @H&ﬂﬂﬂﬂe fr&epe?ﬁ)@lqw iY@aht 83ﬁ10nths or;
treatnment is about 1.7 ng/kg, preferably 1.75 no/k

25 rﬁeahﬁﬂhﬁro%ﬁﬁo@ﬂwﬁﬁm»Wﬂﬁ@«Bn@éﬁtﬂoﬁmpﬁﬁwﬂ@e@ﬂmzslOfﬂw
N L e
is aladmo &tnoil.t}m}md s, dutrdtenadidi theet Clodritofic- frb@per(ddi(dfl) isEboet § mesths, or;

P 8 hiedon 3 PR i P Rt Hondi e aitfiion, ar e

Cladhibidd- 0 p&lodi (¢ i<QAtad | OIdathE! BE dRRELEDS {He\hainEnale Wm&i (iii)
nonths or; WO 2007/ 135172 PCT/ EP2007/ 055013 12 - the

is alppt A empcahsend theedur st therCladihinttree peindty) 5 ahort Hsmonths.

the duration of the Cadribine-free period (ii) is

about 8 nonths, the duration of the mai ntenance peri od
In agothénenitwdinadnouthe Bvemsvnhpsoadas: t he duration of the

adri bi ne: f rio bout , 9 nont hs
24. ThESH Pbibit SRoffid Srhalibolste PP bt iy Red diration of
the HIOEtS, pdiibe (JuhathicoDladfibihdr&ce §er63da(dm himi@ar f fy@ﬁ! (PERo@fths), the
H&H} is about 8 npnths, the duration of th
conypinedt dratiReoipde inerdntenaney ppiod Gy ged ﬁl%ﬁéﬂ@ngﬁ@e tpeiod (iv) is
aboﬁiﬂ"f %dr QQOOQIE lﬁ %ngsﬁqﬁé Rit:ﬂ%’ogé 6F de%flbﬁ’ig a(lfnYﬂlstEI%d %gﬁﬁé the first
S, duration of the induction period

yeaj (sf ta:btmﬂnt B a’muﬂt g mgtkze ptlaratly oS ofg/kdhand the total dose of Cladribine

administered during the second year of treatment is about 1.7 mg/kg, preferably 1.75

mg/kg.

In another embodiment, the invention provides:
25. The use or product according to point 24 here above wherein:

- the duration of the induction period is about 4 months, the duration of the
Cladribine-free period (ii) is about 8 months, the duration of the maintenance period (iii) is

about 4 months and the duration of the Cladribine-free period (iv) is about 8§ months or;
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Cl adribine-free period (ii) is about 9 nonths, the
duration of the naintenance period (iii) is about 4
woerhssiand t he duration of the O adri bi ne-freeCpeP2007055013
(iv) is about 8 nonths, or; 10 - the duration of the
i nduction period is about 3 nonths, the duration of
the C adribine-free periodpp(ii) is about 9 nonths,
the duration of the nmmintenance period (iii) is about
per i 08 reﬁ?o% t%th dli']{;llall{.}i on%ft‘oraodt Eeab%luiffjl ql | bl @ilu’r the, % ratlcfn of the
Cladriténd-frekipdricdniipBraboat § soaihelhe 3urmild5ﬁ @Bthe hﬁﬁltdﬂﬁéﬁ pedidd (iii) is
of the ribine-free period (ii) .i bout 9 nont hs,
ab Ovﬁéemalefh%&li@tﬂ grrafipotiie i Héweeffeﬁ@ﬂla%(l‘( 15 phoyt § mogihs, or;
abQuihe ZiRnhSt ﬁﬁdlnﬁﬁ@ucﬂuﬁéﬁdd‘)ﬁ 950u¥ aemglﬁigr tHi H‘Lﬁratﬁ&ne%f the
period (iv) is about nont hs, - the duration of
Cladrifang- frdmftrlqdr(ub@rabod 8 @oatﬂmuhe Qurrm@n pisthe rhamtehanest pesied (i) is
h [ i
ab019t 2 r%lﬁl?ths %llh(?’[?le eraP g% %tr tg? C?eh 151%% fﬁe é))ﬁ%%% gfu‘.ﬁ% éqg mon hs or;
I s -athouturdtiomoof ks amlddcttdmepdwdatsl ai:n)uofS tri'oeths the duratlon of the
adribine-free. p r i od S out nnnth or
Cladriing rperin 6F i etk okt B@Pﬁl%ﬁ@e Bnanee period (i) is
aboMNBSths hitethe Wi@dtibo6f B¢ ClAAgibindGrelprEsd QN abdiR 8 nRSHhsO8r;

(ii) is about 10 nonths, the duration of the
mai-nihe rdwieionpel thsgindigtion peripdatsorhous ntenths. Hheddyrpéon of the

Cla&jrwll?ﬁgwfrgg]%éﬁodt(hfﬁ%gg{d Boﬂt(ﬁs C;[Pg ?1}11 ﬁ&ﬂ h% % ntén%n@egg%lﬁtod%u) is

ration eiln I on
aboatfombntAs amhtht duratibieotitic é:ﬂadablmffrdelpenouva)ds allmm Q{ﬂm or;

perl bout, 10 nont t.he, dur atjon_of
8 vl & PRI o0 ot SR e ion of the
cm&iwlﬁé ﬁ@@p&fodt(hyls(abaﬁtm RbAds, fthegud@s OTthé ndintdran@ddidiod (iii) is
10 nonths. 25 1 n anot her enbodlnent the i nvention

aboyt oippefBs andige degiion efethe Cladribmgdtcc astiod Gy hig 2bait pommtizpor;
her et}?eblergtlé{W%f ghég Ilédﬁgtrll ?‘Eﬂ (Q?C?s gwu’gtj % ﬁlfs tﬁehguratlon of the

i nducti on peri o I ne- ree perlo
Cladritihe-frsc pdyongt (11]_ isygbmnt (A thonthnt the ﬁuratlhle of themmimteghnce period (iii)

durati o |nt eri iii).and.the )
s gt ks i TR RerREn B8 ook e s s, o

12 _npBetdigitiont BEtHeOIn@hctCBﬁsﬁeerd sl &bt i pEnMEMHRI Sireti@d of the

during the first WD 2007/135172 PCT/ EP2007/ 055013 13
Cladrghipe- %f:e perengh (e iy oyt Hhawnths. the dygrakgn ophereaiaispapeg period (iii)

is almyt g%cﬁiﬂg dhfghd Rt RondPaR: @fddrglﬁéjﬁbpbé}ﬁ)d (R@ rf@ eﬁl)'oﬁtt @&%ﬁiths or;

during the second year of treatnent 1s about
ng/-kigs prafoar aibﬂyt mdﬁalonngdr[qgl 1s5alfomt 2nowhtss, the duratlon of the

Clac?rlfgflcl)e frggBéﬂod (h ? is db5% M ,ot‘ﬂle ((jilelrsa;[ion of the maintenance period (iii)

is about 2 months and the duration of the Cladribine-free period (iv) is about 10 months.

In another embodiment, the invention provides:

26. The use or product according to point 22 here above wherein the combined duration of
the induction period (i) and the Cladribine-free period (ii) is about 1 year (12 months), the
combined duration of the maintenance period (iii) and the Cladribine-free period (iv) is

about 1 year (about 12 months), the total dose of Cladribine administered during the first
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27. The use or product according to point 26 here
above wherein: - the duration of the induction period
wo s00ahssat2 4 nont hs, the duration of the PCT/EP2007/055013
Cl adri bine-free period (ii) is about 8 nonths, the
duration of the maintenance period (iii) is about 4
nmont hs and the duration of {zhe C adri bi ne-free period
(iv) is about 8 nnnths or; 10 - the duration of the
yeal!t (gfqr Eﬂwn& 5 %%HP gj ? e% %g)lfgfe lnD.&n% /kga%lg 1? ?:lrg?ﬁe ocf Cladribine
adniitietebdr @fringnthefsetdidl i Rif aRAnL&t [de rabodt LVHh@kgSpmabﬂﬂy 1.75
nmont hs and the duration of the C adri bine-free
mg”g%riod (iv) is about 9 nonths, or; - the duration of
the induction period is about 4 nonths, the duration
of the dadribine-free period (ii) is about 8 nonths,
In anetberchurtedingmt.ghe mentipaipneddesnce period (iii) is 15
t.h f Cl adri bi ne-free
217. %R ng S §T P”%;ﬁ%t accc?rggll%tto ?81%{" ﬁba{lfi_ll‘g Qon/ V&heFeullle duration of
the‘%ldhﬁﬁkmnobémlﬂﬂuﬁ&mahﬂum,B ﬂnmthsnumhm chgr diirhioon of the

f .th free d (ij.) is, about 9 nont
Cladhhingy F%P?f&ﬁ’ 5’ HEDLNE G Wl @&r %1} %ﬁhi pamfenagee %ﬂalaat(uﬂ is
abofht ABBANAS i We HGLSMHARE @'Ihdﬁt)ln'éff%egeﬁgd LW i88bdut 8&@nonths or;

perloddﬂﬁtumjs about 8 nonths, or; durati on of
3

t he thg noﬁﬁﬁléduﬁgmaﬁﬁuﬂ«g ﬁﬁﬁtﬁsﬁwﬂﬁé thgr durptégn of the
Cla(?rrgbﬁ{l%gee %%éog O(ﬁ? [§! a%bﬁlteg %Bﬁtﬁe RfL hl%‘gtl&l 6f)thé ﬁlaﬁik? gh(zc pen)od (iii) is

uration o mal nt enance perio
aboits3 maiﬁhm and3therdmiahien affttle Chegdridine eteic piariod (1t/he about 9 months, or;

he orein 6 BniaReticiing portil 4 etRibupieqfriicn or e

Cladfﬂﬁﬁehﬁee p&®dduy atabeix Piohihs, théli@ﬁﬁd)ﬂ)ﬂ‘cﬁe faBferRBEI R8iod (iil) is
about 9 nont hs, the duration of the

aboxgﬁﬁ %@@h&mdeth@ drtagien of the §-ladgibingtfegiperodrnk ih 8beu d 0 paths, or;
dur atthEo rﬁfont g'legg ﬁlﬁﬁﬁ% erforde{% E{%?,l't %dm%h‘éﬁ)s lth% &’IHQH&n of the

10 nont ration the I nducti on
Claqlrd:nnqa&efp gerajdc(ub 1szabmmﬁ menths,the durtaen oithomattenance period (iii) is

abofi ot et ot SRR hs Sako S8 eod 1y R RR s st o

rmnt ths dngtionher eher ﬂlﬁh&[bnof)ertddelsaﬂﬂﬂf i3bindathk) @R P@hti&@dof the
é i.s about 8 npnt the duration of the
ClagnippgsfrroperipdrGipis aib§ma‘)o’618’flth§ thipfiTon efihe painkangs Rﬁ“Od (iii) is

aboﬁ%o&h@gﬂd fk Hﬁraﬁ&? &f tHE ClRAbfnkL f)ee'p%n@cpe{f')t is QtQOLﬁfg rllﬁchﬁhs or;

the duration of the maintenance period (111)
abowmeahmunmhsf&wdnﬂhqumupquwom dﬁmtﬁenthﬁnxﬂblﬁ@ammeefﬂm

er.l 0 007/135172

Craf @i tlogkBo B30 OB i o Goron b DAt R herag i i
abofEY inosths sndthe dﬁraﬂoﬂlﬁﬂthlﬂ €ladtibide drtiepleiiom(iof is hlStﬁJt 10 months, or;

C adr.i bi ne-fre eriod (ii) about 10 nt t he

dur aicofiiahon RE thatidvelie e%ﬂfgf’z.l% Blopuf 4 mpenths, t ¥ duraton of the
Cladribine-free period (ii) is about 10 months, the duration of the maintenance period (iii)
is about 4 months and the duration of the Cladribine-free period (iv) is about 8 months, or;

- the duration of the induction period is about 2 months, the duration of the

Cladribine-free period (ii) is about 10 months, the duration of the maintenance period (iii)

is about 3 months and the duration of the Cladribine-free period (iv) is about 9 months, or;
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is about 2 nonths and the duration of the

Cl adri bine-free period (iv) is about 10 nonths. 5 In
wa@parhsgsi7enbodi ment, the invention provides: 2B8CT/EP®07/055013

use or product according to any one of points 1 to 27

here above wherein steps (iii) to (iv) are repeated

one, two or three tines. |nganother enbodi nent, the

i nvention provides: 10 29. The use or product

accoy di a points.1.to here aboye. ..

aner it P s Paulosb Ry satiel GmRGS, MicEaton of e
Cladlritend- ﬁb@berd:@ls(ﬁ) &f abouaty hi@hﬁh@ meaafmadn af the igaigteahnoé period (iii)

the_ind riod is

is alpgub 4 pmeggl 3“@@6%%@&& the CFI? rrbé%% Efe‘?jP,Frr OﬁldWief 4pght Hmonths.
t he nalntenance period | asts during 2 nonths and the
total dose of C adribine adm nistered during the

In an@hm@mmdﬁ@%ém ocitonprogdesy/ kg 15 I n anot her

28. %legéje m:f)ncgduc{ cfgordl gtah n]ileo%fgj g ¥ to 2P herd \%ﬁov%%%e%{lﬁ gteps (1i1)

accor “her e above
‘m(ﬁmaﬂﬁmﬁaméoﬁte®o©rﬂﬁmnpﬁmiod | asts during 10 nonths.
20 I'n anot her enbodi nent, the invention provides: 31.
The use or product to any one of points 1 to 28 here

In aAGAMERAEINR, thRvERBAGdREesperi od [ asts during 4
mont hs, the total dose of C adribine reached at the

29. dhe st or meoduadecsPiding tpay orF PEPENG hiy RY herenabove wherein the

ind%?gﬁ)%}?d)({]ﬁslfs rd%ﬁng 9 Jh?lghs( Itllle) 10 a‘ril%itog‘e Mfa?ﬁblﬁe p%@ﬁ{?sat tfl@ €nd of

enance st's during
thehmbaﬂmﬂms&doﬁIQBadyk@nhecadmbHRShmqmdodum)MQsdmmuzﬂ)momhs

the {rnﬁ%i};t]etngg%n%gloﬁir | 0 1&%2#6(?1}5[65%&9% gotell] dpﬁe %ﬁ@?% nge a({mlmstered

dunag‘mdhmhanctaB@mbdh\;ﬁer’vtsuﬂg)k@row des: 32. The use or
product according to point 31 here above wherein the

Cl adribine-free (iv) period lasts during 10 nonths.

In ag%g%n%o%gz{lén%ﬁﬂ%v?&ﬂn%?&%’%l 055013 15 In anot her

e I nvention provides: 33. The use or
30. phodsc br podast dicergding tapyinb AR hefe ghovawdherkirt the IAadrénge-free (iv)

per???ﬁ\égd%gé%monﬁleps (iii) to (iv) are repeated one

In another embodiment, the invention provides:

31. The use or product to any one of points 1 to 28 here above wherein the induction period
lasts during 4 months, the total dose of Cladribine reached at the end of the induction
period is 3.5 mg/kg, the Cladribine-free period (ii) lasts during 8 months, the maintenance
period lasts during 2 months and the total dose of Cladribine administered during the

maintenance period is 1.75 mg/kg, the Cladribine-free (iv) period lasts during 10 months.

In another embodiment, the invention provides:
32. The use or product according to point 31 here above wherein the Cladribine-free (iv)

period lasts during 10 months.
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5 In anot her enbodi nent, the invention provides: 34.
The use or product according to any one of points 1 to
w@3oiasa7above wherein the bioavailability of PCT/EP2007/055013
Cl adribine is of about 40% In another enbodi nent, the
i nvention provides: 10 35. The use or product
according to any one of poifsts 1 to 34 here above
wherein the total effective dose of O adribine
reached at the end aof the.induction period is from
tn AR Fmdol tn g M g4 gl kg, P anot her
33. ehbog siphdduct deoidimgadtah @ onPsiPoide s to IDh@6 aboRavies&n Steps (iii)
product according to any one of points 1 to 35 here
to@é&@@éqﬁﬁ@ﬁépﬁuﬁﬁe total effective dose of O adribine
reached at the end of the induction period is about
0.7 ng/ kg or about 1.4 ng/kg. In another enbodi nent,
In anpter auhedinient, the overtes:prd0dd6. The use or product
rding t n . f.Rointsc1. re ahoy -
4. TRERET S FriRe Rt RNy RLaBPYR §obob8 Py 2SHEPRRNE wherein e
bioadilatilits tof Cédiritlineiingf dbbet 4086.nt enance period i s about
0.7 ng/kg. In another enbodi nent, the invention
provi des: 25 37. The use or product according to any

In aB&8erUmRRIS, the i9etnhREBI@DOVe wherein C adri bine
is adm nistered from4 to 7 days per nonth, preferably

35. Fhe psempramgdiichrgeoring 1o, any gae iohgoinkid torkhierd drovpaicesdn the total

e A0 27 ISR IS o D6 YOO ARGRAEE 1 Yo avous o7
mg/Rg adabott hdagyldi.ng t o point 37 here above wherein

Cladribine is adnmnistered fromday 1 to day 5, or
fromday 1 to day 4, each nonth during the induction

In aREthéQEhbodin@RAhdBK et HAGHIVERE , the invention provides:
39. The use or(ﬁéoduct accordln%rto point 37 or 38

5
36. b BscatyoyRduRh@icardin ol ioBF BB PPIgts lal@ridriicss drore vaeredn the total
effeglgx';e! &(;059 Qfélagiibi?gfgé&heg'%g? HBOK e BHAGh piHodli S b.ggrég/kg or

n anot her enb ment, the 1 nvention provi
about0l..4 Migékguse or product according to point 37, 38 or 39

here above wherein d adribine is

In another embodiment, the invention provides:
36. The use or product according to any one of points 1 to 36 here above wherein the total
effective dose of Cladribine administered during the maintenance period is about 0.7

mg/kg.

In another embodiment, the invention provides:
37. The use or product according to any one of points 1 to 36 here above wherein
Cladribine is administered from 4 to 7 days per month, preferably 4 or 5 days per month,

during the induction period.

In another embodiment, the invention provides:
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10 adm ni stered several tinmes a day during the

i nduction period, preferably twice or three tines a
walag71saare preferably twice a day. I n another PCI/EP2007/055013

enbodi nent, the invention provides: 41. The use or

product according to any one of points 1 to 40 here

above wherein 15 Cadribing is admnistered from4 to

7 days per nont h, preferably 4 or 5 days per nonth,

38. ?Jﬁe usle%)\; é)nc%dugpaCBOr ng % £01 g%& ﬁ)e[‘cﬁ élll)(gvse:w 8etrrqu rtéagin‘g{ne is a(ﬂmhlstered

frorAd&or e diy 3, or ficiniday 4 1o Hey £ caltomenthidarifg ﬂleﬁilcaﬂflblbpﬁ&)dl s
adm nistered 20 fromday 1 to day 5, or fromday 1 to
day 4 each nonth during the maintenance period. In

In aa&ﬁ&f@ﬁboeﬁﬁeﬂItﬁeﬁbenttoaeprbmentI on provides: 43. The
use or product according to points 41 or 42 here above

39. vithe ruse ror Qiredirct larevading to gt ni7s oo P & dherst alpvd avltle}eld dsledrglfine is
ab 1 n 25 In
anffi08iea e d GRLRGE I 297 D8N TR ERETSR.BSE bt
use or product accordlng to point 41, 42 or 43 here
above rein adri bi ne i adm ni stered severa
InaPWﬁ@§mﬁpggvﬂﬂdP?ﬁﬁmFW@HHEP%Fenance period, preferably
40. 'k @Se er BE&@Qccdrii E‘f%sto Po@y7, IPbL3PhetebsR! YWhéMinCEladribine is
day. 30 2007/ 135 CT/ EP2007/ 055013 17 I n

admamigfeted rseeerbotinge ﬁtda}’t dﬂémg rfbe mrdugtiorp peridd dsefeaBly tppee or three
e.0r to any one of points 1 to 44
tnmﬁéfgga &%39§ﬁ {gN#%e is adm ni stered
S|nultaneously, separately or sequentially with ora
Cl adri hi ne. angt her enbodi nent, the invention
InaBW%@i3§§Buﬂg§t#ﬁgyﬂgemépmﬂ¢§duct according to point 45
41. hekeusabav groahar zﬁicﬁrdhngt(bQﬁya on8 AdFHimk St €F &d hddefaBb® wherein
t he i nduction period ghi and/ or after the maintenance
24

Clagyghing i a@mml}tereﬁrﬁ% 4tth frbedmAtAt Prefedly ke ftdags per month,

durib W HE SrendR (ﬂhe use or product according to point
o gﬂﬁere ab ove Wherein | FN-beta is admi ni stered duri ng

the C adribine-free period (ii) and/or (iv).
In another embodiment, the invention provides:
42. The use or product according to point 41 here above wherein Cladribine is administered

from day 1 to day 5, or from day 1 to day 4 each month during the maintenance period.

In another embodiment, the invention provides:
43. The use or product according to points 41 or 42 here above wherein Cladribine is

administered at a daily dose of about 0.175 mg/kg during the maintenance period.

In another embodiment, the invention provides:
44. The use or product according to point 41, 42 or 43 here above wherein Cladribine is
administered several times a day during the maintenance period, preferably twice or three

times a day, more preferably twice a day.
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I n anot her enbodi nent, the invention provides: 48. The

use or product according to point 45 here above
wob@rass7i FN-beta is administered 15 sinul t aneOEP3007/055013

with oral C adribine. In another enbodi nent, the

i nvention provides: 49. The use or product according

to point 48 here above whergin | FN-beta is

adm ni stered during the induction period (i) and/or

t nai.nt.enan eri,od (iv). 20 In another enbodi nent,
InaPﬂﬁmrwggﬁF?%ﬁﬁ§$%vpggg&ﬁgﬁ@wThe use or product

45, Eg@@st‘e_cﬁrl’p@odwt mxgbmng% O'lahya bfe ahmih s \Mg@ ne !harelaﬁbiv@\@gc’i?i!nilFN-beta
. m nistere uring durjng the induction perio i),
is adIRRISHRIEhY BN meeu%érsﬁwateﬂm seHgnHaly vofherfh Gl ee
periods (ii) and (iv). 25 In another enbodi nent, the
i nvention provides: 51. The use or product according
In apgthgrginitodBeiedheinabeva prdiadesi n | FN-beta is
46. 3L SUROGR: A BSIRAEL ol e AIEL LR RALIFM N beta JWhdBistered
the 1 nddction peri (|%, uring e’ rei nt enance
befgpe theankductivy perthdr (i nand/dreafick thd mamtorenés weioddiii)ods (i)
and (iv) and after the C adribine-free 30 period
(iv). WD 2007/135172 PCT/ EP2007/055013 18 In another

In af86RSANBRAtmenk Be InMYR i REYiddsoVi des: 52. The use or
roduct according to any one of points 1 to 51 wherein

47. E he usor iedugst pecordimboarpimtrt Stheee ghrayapvhernins (18Y-pefg ipgdministered
i r - j eron-beta Ib. 5 In
b Bl T O provi des: 53, The
use or product according to point 52 here above
wherein the |EN-betg.is chosen in the group
Inaeﬂﬁ9V§@¥ﬁ5n%¥4ﬁ§§%ﬂﬁ%Pﬁ¥°% "ogen), Rebif(r) (Serono),
48. and uResraFedRN hébrdiBetol @int/45 HRENSIJv FvhAin INAbER is administered

~anot her enbodi nent, the invention provides:
simultaneously with oral Cladribine.

In another embodiment, the invention provides:
49. The use or product according to point 48 here above wherein IFN-beta is administered

during the induction period (i) and/or the maintenance period (iv).

In another embodiment, the invention provides:
50. The use or product according to point 49 here above wherein IFN-beta is administered
during during the induction period (i), the maintenance period (iv) and the Cladribine-free

periods (ii) and (iv).

In another embodiment, the invention provides:

51. The use or product according to point 50 here above wherein I[FN-beta is administered
before the induction period (i), during the induction period (i), during the maintenance
period (iv), during the Cladribine-free periods (ii) and (iv) and after the Cladribine-free
period (iv).
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54. The use or product according to point 53 here
above wherein the I|FN-beta is Rebif(r) (Serono). 15

wo nooansgiher enbodi ment, the invention provi despCBHBEP200Nes55013
use or product according to any one of points 52 to 54
here above wherein the IFN- beta is adm ni stered
systemi cally. In another enf3dodi nent, the invention
provi des: 20 56. The use or product according to point
55 here above wherein the IFN-beta is adm nistered
subcut aneously or intramuscularly. |In another

In agsthediniBdiment,iBe inﬂmﬁhiml@d’sovi des: 57. The use or

product accordi ng 0|nt 56 pere above wher ei

52. |T|bRI_IE%lOIé pfcyuatogcé;ardéqg Oy enecet peintg 4l ];ocal wherein Hle IFN beta is

cho$tls WeARG@HSIYisTEY o FAME ek GBS 1:05hd 1hﬁrf@fb9tﬂ'é@f1b
enbodlnent the invention provides: . The use or

pr oduct aooordlng to p0|nt 56 here above mhereln t he

In anothlér %%b%d{ qﬁi‘é‘Vﬁﬁtﬁ%%ig‘% %d fromthe group

consisting o 4" ncg) of IFN-beta three tines
53. @hsveekgr pt@ducBircMdihg t@ééboml GP hdad dbpyc 2Acivindhé BBNMeg)is chosen in

the tg%gleci)%%gte% VE@%% gg/ligelg % (gc%géo? @é%etaseron@ (Berlex /

SchemoAGHe the invention provides: 59. The use or
product accordlng to point 56 here above wherein the
| FN-beta used is Rebif(r) (Serono) and is

Inaagg%&%gkﬁkﬁgﬁqﬁ &égﬁgmgygﬁ&%aneously three times a

her “embodi ment, the invention provi des:
54. 68¢ udher pedudracgurdidydd paimc 63 derrgpbboe shyreonthe AFNpetanits Rebif®
S 1 to 59 here above wherein the conventional therapy
(Se080)ks el ect ed from the group consisting of. treatnent
with beta interferon, treatnent with datimarer
Acet at e (Copaxone(r), Teva), treatnment with 10
In apethe GuhpdipeTt ) EBeTONPIoORieyen/ El an), and treat nent

55. z%n%{gsgl'%nég@&t cO5Hin %‘E‘S"Aﬁ}%ﬁe &ﬁj%ir)c&s 52 t%e§4% %abo'v@ wABRIRE 1FN-

. Ir e|n ention e use or
betaas edinmistaed systtimepllyo poi nt 60 here above wherein the
conventi onal therapy

In another embodiment, the invention provides:
56. The use or product according to point 55 here above wherein the IFN-beta is

administered subcutancously or intramuscularly.

In another embodiment, the invention provides:
57. The use or product according to point 56 here above wherein the IFN-beta is dosed at

least at 44 mcg subcutaneously per administration.

In another embodiment, the invention provides:

58. The use or product according to point 56 here above wherein the IFN-beta regimen is
selected from the group consisting of: 12 MIU (44 mcg) of IFN-beta three times a week, 12
MIU (44 mcg) daily, 24 MIU (88 mcg) three times a week and 24 MIU (88 mcg) daily.
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15 is treatnent with beta interferon, preferably
treatnment with Betaseron(r) (Berlex / Schering AQ;
wawaias(ir) (Bi ogen); or Rebif(r) (Serono). |n PODEPB®07/055013
enbodi nent, the invention provides: 62. The use or
product according to point 61 here above wherein the
conventional therapy 20 isjga treatnent with Rebif(r)
(Serono). In another enbodi nent, the invention
provi des: 63. The use or product according to point 60
or 61 here above wherein the patients to be treated
Inaamﬁmﬁﬁﬂﬁﬁﬁﬁ@ﬁyhéﬂw@mﬁmlﬁmﬁ¢sthree or four of the
nvention ther ies. 25 Ln another enbadi nent, the

9. {TH5 ARE 106 MG SRS 1) PR S0 ET07 OBF JttsEsin docc Birbefg used is
Rebif® @R¥n8Nendal aRiniiSed ata@nRR3 stSiuBinBORKEHNREMES R ..

refractory patients to be treated have experienced at
| east one relapse in spite of receiving at |east one

i« R R B Pl Rl oy embodt ment, ¢ ne

60. iThv ent oo prqiuoy adesting . ankhendise paintspr nd GQ them:aimvel iwigrein the
64 here_ above wherein the at he ?g one
t

Con{ff‘gaﬁgﬁégﬁle@ex Ul SECEEy g ditfe SRy CWS& RN Wgh beta

1ntef-ff:rohh ardatiBé "Rth AEAREAEN A deitd r(foﬁzﬁxo‘hb@ Rhagedbdifhent with
clains. 5 I n another enbodi nent e i nvention

natahigempll §5ysabe®, Pegcndan)r anst Geperent oer Migentonp dNayagHne®,

&3&E%e above wherein the patients to be treated have
experienced at | east one rel apse during the year
precedi ng the beginning of the treatnent according to

any of t edi ng. cl ai and have been treated with
In ool B B P o T cu o 29 M U (a4 meg)
61. The Rebbf frbduck Bdfo%ﬁilﬁg ﬂﬂeﬁmﬁ OUERNe aldve RIS Fhe@FRAGIIBBA ttherapy

the invention provides: 67. The use or product

is trg@s PV ity beta infarferen. nrpsTabbi HieadmanttvytteBetherentaperiex / Schering
AG)M}\ ﬁé{@ Eé}gﬁelﬂe&ﬁ%ﬁ@(}ge&% ent s to be treated have

éch|red en esi on nunber or enhanced brain

In another embodiment, the invention provides:
62. The use or product according to point 61 here above wherein the conventional therapy

is a treatment with Rebif® (Serono).

In another embodiment, the invention provides:
63. The use or product according to point 60 or 61 here above wherein the patients to be

treated are refractory to one, two, three or four of the conventional therapies.

In another embodiment, the invention provides:
64. The use or product according to any one of points 1 to 63 here above wherein the
refractory patients to be treated have experienced at least one relapse in spite of receiving at

least one conventional therapy.
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15 lesion volunme in the CNS as detected using nethods
such as MRl technique, in spite of receiving at | east
woen@7ass1vent i onal therapy. | n another enbodi mePcT/EP1067/055013
i nvention provides: 68. The use or product according
to point 67 here above wherein the enhanced | esion 20
nunber or enhanced brain | egi on volune occurred during
the year prior the beginning of the treatnent
accordi,ng. to . of the preceding clains. In another
In o SRR AL IRt RCui des: 60, The use or
65. PhOdsE br prodadt dictigding t6 paintod Scketevaboveinvneraeidast Hie relapse
patjents to be treated 25 have acquired enhanced
oceyrged G4 S ¥eab Prigh Hin PREIFEP R Lo FRRICUORGHIRIMen (o py of the
precifg@WihQg the year preceding the beginning of the
treatnment according to any of the preceding clains
and have been treated with Rebif(r) (Serono), in
i?ﬂl r1 4 .of Rebif(r) three tinmes a
In a&@é{:{e %inrl]eng’r%/% hé’%lﬁlé)ﬁl%g%?“rir%ht , the invention
66. phovsdesirodifot 200IlS blpRnt G THEP2QR ¢ M il the palientOto Hheecated

use or product according to any one of points t0.69
hav EXcTianEb avfﬁéf»tew 9l duripg b ParpRrer e i Bagahine of the
treath @R aBELrINAY Qo RP T ItRNGRAcBhg IcRART aRNBavEb@RSRea®MWwith Rebif®
devel op increasing disability because of progressive

(Seoge i partiquis 18iMBACK mep) PARAIEP Huee epodivaent , t he
i nvention provides: 71. The use or product according
to any one of points 1 to 70 here above wherein the
In anetheramtbodimpatthementton poevideseat ed are suffering from
rsenin .. 1N rticul ar .secondary ressi ve .
67. JP6 gre e uatLeRfihe b ar TBrgr wioaBb RS TN piheFep e
refrMrory 1fatibet & bededes BivePich@ReddnhhMRdi1EW@Mkier or enhanced brain
Definitions 15 The term"nultiple sclerosis” wthin

lesigmuolymgin e 6NSt asedofictedaping mebads 9ishmgyMBE tegbiygdn spite of
LIk §IR§%E ohasslfdcation (D agnosi s and
rec@g‘% ?ts%'(lgc% Mak%{laf) of E%rnllﬁ:arrmat ory CNS Disorders,
Fourth Edition, American Psychiatric Association,

hi ngt gn D.gé .199#%. The "total dose" or
Inax%%ﬂﬁf%ﬁﬁggﬂﬁ _%?Wﬁg PEPY 0t he total dose of
68. @hadist ir (Ro@RMabdosdifs @6l point 67 here above wherein the enhanced lesion
number or enhanced brain lesion volume occurred during the year prior the beginning of

the treatment according to any of the preceding claims.

In another embodiment, the invention provides:

69. The use or product according to claim 68 here above wherein the patients to be treated
have acquired enhanced lesion number or enhanced brain lesion volume in the CNS during
the year preceding the beginning of the treatment according to any of the preceding claims
and have been treated with Rebif® (Serono), in particular 12 MIU (44 mcg) of Rebif®

three times a week.

In another embodiment, the invention provides:
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20 during the treatnment, i.e. the dose reached at the

end of the treatnent that is calculated by adding the
walaoorgssdeses. For exanple, the total dose of CQremEPOMESS013

corresponding to a treatnent of 0.7 ng/kg C adribine

per day during 5 days is 3.5 ng/kg or the total dose

of C adribine corresponding to a treatnment of 0.35

ng/kg Cl adri bi ne per day during 5 days is 1.7 ngl/kg.

70. ﬁ%g usc %re ]Epgtr(fé\lctt e(fcff)ﬁ(f n%|0§%19 038 Bf) QOIBOSE 00?§ hae a f(fvg%herem the
refrafté®r paicgisven badmdards hivat bgférllaﬁd’ekiod ldast€ond R€lapse and develop
bi oav |I bl e dose reached t th é? of the treatnent
INCTEdsIRg ¢l giﬂaafeeﬁpbggr%sawﬁ gmsted heliispsdoses reduced
by the bioavallablllty coefficient. For exanple, the
total effective dose of C adribine corresponding to a
Inan@baﬁmﬁmﬂﬁmﬂﬂdhe@W@ﬂﬁgﬁk@dﬁwadribine per day during 5

i ili a i [ .

71 SBE I A PN R BE U UEBALL ol Q20 D8 E Wi the
refrixyéry padentt bebd otatd afefseﬁtmngefrdﬁsmor@efnn@ BidL irbpar@cular secondary
corresponding to.a treatnent of 0.35 /[ kg Cl adri bi ne

Pro%féﬁswﬁaﬁoaﬁﬁ’ﬁﬁl%‘g‘e%m&%Qr WHEF YA TG a8t fEabT ity of
G adribine is of about 40%is 0.7 ng/kg. Typically,

the bioavailability of C adribine or of a C adribine
formulation used in the 5 context of this invention

' % out 90% preferably from about
Det S BH0H br $ufd as about 50% "A week" refers
to a period of tinme of about 5, about 6 or about 7
l)fg%y 10 "A nmonth" refers to a period of tinme of about
efgions, ot 29, about 30 or about 31 days. "Treatnent"
conprises the sequenti al succession of an "induction
treatnent” and at |least a "maintenance treatnent”
Thettgrn capltiple larosiat wiehe theowerdnmef he PrasentiinNesHeR a1y be defined
as ift %b‘Sﬁ@?\/ %ﬂlSSl &aﬂ%ﬁ‘iﬁi %ﬂoglg Sﬁd %ﬁgtlcaﬁﬂﬁnﬁﬁoﬁlnﬁﬁﬁmg{ory CNS
about two or about r mai nt enance treatnents.
Disdtdgis clatulrth, Edatian; datemeat Psycliieirdi Arsgodigionh® asimugion iDo@., il%94)
of about 2 years (about 24 nonths) or about 3 years
(about 36 nonths) or about 4 years (about 48 nonths).
TheAfotall 3FCbi CBunhhRAYIBRE” refelSd $cStotal dbﬁ%@%ﬁﬁd @&lministered
successi on of an i nduction period where

duripg Abg trestRentolec. (t]pf‘edqu aeaches #id 'fi)ﬁ%lq’ Aaibs (epimgnt that 1shcalculated by
addﬁgeﬁ@r(ﬁﬁlﬂl s & ftolPeeXhlrﬁiﬂfémtlﬁeo fhtd1Sdose Q)foélahlllﬁﬁne corres&cqmdmg to a

mnistéred and (i1) Cl adri bi ne-free period
treajmmeit of Drmyég |Cd@ilribaﬁ1@r dpy doriggbddys is 3.5 mg/kg or the total dose of

Cladribine corresponding to a treatment of 0.35 mg/kg Cladribine per day during S days is
1.7 mg/kg.

“The total effective dose” or “cumulative effective dose” refers to the bioavailable dose of
Cladribine after a given administration period, i.e. the bioavailable dose reached at the end
of the treatment that is calculated by adding the daily doses reduced by the bioavailability
coefficient. For example, the total effective dose of Cladribine corresponding to a treatment

of 0.7 mg/kg Cladribine per day during 5 days wherein the bioavailability of Cladribine is
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4 months or up to about 3 nonth or up to about 2
nmont hs. For exanple, an induction period lasts for
w@bwati3A7t o about 4 nonths. An induction peri OPCT/EP2007/055013
consists in the oral administration of Cadribine or
a pharmaceutical preparation thereof during about 1 to
about 7 days each nonth. 2b A "C adribine-free
period is a period wherein no C adribine is
of a%glrl 0t1§erh é4d Iﬁlgﬁ( teﬂfthg otaE %f?Cth% d[g]se gf %lagi' Jon mﬁl gRongmg to a

treaﬁﬁerb%f @@Senﬂg/k@/l Qlbdrébipd pered®-duirink SOdiayal’iﬂidﬁﬁﬁ tiely bllgavallablhty of
AE a&rlbbne-f ee period lasts up to about 10
Cla ?%@08 06 190 fhg or up to about 8 nonths. For

Typ%ﬁ?}){h% bléaxglﬂflfybbﬂq@k{dﬁﬁﬁe p(ﬁrr {04l Clg’(glﬂll?es%?mflﬂagﬁh Q}?,&Ptm the
to about 10 nonths, typically at |east of about
Contmh@fh@ls R00 7% TRBIFRUPEHEE200M/9986 Preerably from about 40% to
ahﬁﬂ%ﬂ%n%ﬁcQQﬁﬁ Jr &gt ment " consists in the sequentia
UCCESST on Of (") "a mai ntenance period wherein the
G adri bine or the C adri bine pharnaceutlca

. r tion i nventi o is ora m ni st ered
A‘g(f‘e %Wé? aQFﬁ%‘{q%éF OPhgﬁb?lﬁé %Ia Li7§i2%e dose

oraIIy adm ni st er ed 5 during the |nduct|on t r eat ment
and f) a C adribine-free period. A naintenance
“A @éﬁﬁho@e ¢ra6q s perfashofgipna of aapis s, aborbit, Bout 3P oppbaup 3 hBeNst
3 nonths, or up to about 2 nonths, preferably up to
about 2 nDnths. For exanple, a naintenance peri od
“T rd:eﬁmtm” mnplam titie @qﬂ@tiabmacessﬁonbﬁaméinduql)ibﬁft@atatmlny dndrat least a
out 2 nonth nq nt ena per sists in the

maél}tglrangfa H:ie?.‘ﬂng{ni, afr?’%‘ﬁ 5 a t@a tBlf) é&gg %(b]ﬂje mvention comprises an

“indI0ASHTRERHUEMT Bhd SHRPSAriaBBut e bESouthideNBaiAlRitce Frehtthents.
about 7 days each 10 nonth. Wthin the context of

Typigaily. 4 Heatmentaiecording th direinyention igpf ghout 2iyaes dehoth2haonths) or
abogtoit rﬁléa& LEGH 36 ?‘10%%18) &1 JuB AL d.0n ’ab('c;}gqg ‘fﬁdn@rﬁ%t decrease or

|ng 0 pat hol o |ca vel opne after
onset of the dlsease may be seen after one or nore a
er. an "inducti.on treatne

An ; #npg%ogleﬂ%frﬁ{l nCé)H%%’[S in éhé:t Sﬁglhelll.tlalosrucafﬁploﬂ a?gl) an 1n(?uct10n period

whekdiadhd Oildebidees herdiadibindphdrnactosieal préfedtont & thé enventlon is
total dose of Cladribine orally admnjstered to th

oralhpgqngiptsteasdeand Eay Cadribingr frgesreriag Hp Indpgigongpgriod 1%156%@ to about

4 mbflls Qleuﬂ B365a%d LbrRYY Hp & Hol@? MoRths Sl%\f%g(ﬁ{lﬁ)le an induction period
adm ni strations per day, such as for exanple once a

lastgltoy abowti2cte ahowialymonths. xremdt¢tivppeaod agnsiskOin the oral administration
of Cladribine or a pharmaceutical preparation thereof during about 1 to about 7 days each

month.

A “Cladribine-free period” is a period wherein no Cladribine is administered to the patient.
During a Cladribine-free period, the patient can be free of any administration or be dosed
with a placebo-pill or another drug except. A Cladribine-free period lasts up to about 10
months or up to 9 months or up to about 8 months. For example, a Cladribine-free period

lasts from about 8 to about 10 months, typically at least of about 8 months.
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The dosage adm nistered, as single or multiple doses,
to an individual wll vary depending upon a variety
woboo7ass1ez s, i ncl udi ng phar macoki neti c proper t PEFEP2007/055013
patient conditions and characteristics (sex, age,
body wei ght, health, size), extent of synptons,
concurrent treatnents, freguency of treatnent and the
effect desired. 25 Patients suffering fromMs can be
defined for exanple as having clinically definite or
| aboratory-definite M5 according to Schumacher or
A “Rﬂaﬁlﬁéneﬁlbé tTe¢dtn@ctSclotsiEe e rthe teqkntial 396&ssiorAnN (i) NYAGadenance

SGi 552-568; Poser et al 983, Ann. : ,
peI‘lRé lehsliem tilg (Z‘/i%d%bglf-pr %Cladm%q: ]élﬁgl@gaeu ﬁa& Braparaqen Phihe éqvgntlon
is ofll9 kﬁhﬁ‘fﬁist&@@ﬁt DLRHE 0PV R @oss RRMithPElHddAGine ¥R &AllY ¥dministered

days but 30 sonetines as short as hours or even
durip thet leéuctlvh arsetment ansk() n@éetdrﬂomeefmeu neviodl.vAe mpptterancariod lasts
for T 0&) e(clrj)o égl I 8?1t _g[)/r %Pécgr%t) élg ? ?1 %%s S5 Q1 ué)stg ng'(%é é o t}gs;flgrlrefe%{bly up to
aboh)ﬂ hdd)ﬁths EmV\edampifemLtﬁdunteﬁnde q)egodl lastsefop aladuit @nd afnsa&t b enonths,

pre Efmfor %’;gf égpnc?li}g)t mg%tgeglgﬂ(%&g%gé gglg?(l:sg{ﬁll %18%11 S(?mlmstratlon of
CladYPsiBE5¢ H¥th piirinRoRBY.2 ppdpaRifibn AeredTRMEAL 98 al to G86htCA dsys each
then a plateau, in which the patient 1s not getting
morghy better but also 5 not getting any worse followed
by a recovery period. Recovery usually begins within a
few weeks. "Efficacy" of a treatnent according to the
Withmvtba tbtpxtoerthis énvoréisu rtbe bbasdied! offcat rﬁanlgémg ibat nothlémited to an

e ROR Ty P crare SATEE aohs Pulid Rt Gy pen Ber onse

of ‘[1%c dib@8E na§ R sbéh ATRASHY &UnbY at-BBathica@y %‘ﬂ’éﬁ’a@ﬁnd&h@@ﬁ@aﬁment”
in RRVS and the presence or_ absence of new | esions in

aftef p em@RisngRce dRENE PTYTIAG A frbadnos-fsgdistiad MR

technique (MIller et al., 1996, Neurol ogy, 47(Suppl

4): 5217; Evans et al., 1997, Ann. Neurol ogy,
ﬂDﬂEf@@S”mﬂayU)ﬁhdombéamvﬁﬂﬂmhﬂmma@hﬁya@ummﬁﬁomuanKBﬁmﬁeadl

u reSS|o | adoll ced, 15.] esions
doy ¢ P GG PHoF e pPockily dPEagmop HEITR THEEA atiEnT Several
adn@hiviegioas pér da snckhd fo€ atinply aideaklag, twhecodgah Yhred filneagday.
vari abl es include MRl T1 enhanced brain | esion vol une,

MRI T1 enhanced | esion nunber, MRl T2 | esion vol une

The(&otg%éga!ahnﬁl@tefeﬁpﬁses?@gﬁ of Bhﬁ%;)l@ﬂ&@@%@ a a8 Ml will §ary depending

denyel i nation, gliosis, | anmat’i on and axon | 0ss),
upoivRi Va’fletyem)iﬁémt@@ hy:pmlmg plmegmacokinetic properties, patient conditions and

characteristics (sex, age, body weight, health, size), extent of symptoms, concurrent
treatments, frequency of treatment and the effect desired.
Patients suffering from MS can be defined for example as having clinically definite or

laboratory-definite MS according to Schumacher or Poser criteria (Schumacher et al., 1965,

Ann. NY Acad. Sci. 1965; 122:552-568; Poser et al., 1983, Ann. Neurol. 13(3): 227-31).

“Relapses” involve neurologic problems that occur over a short period, typically days but

sometimes as short as hours or even minutes. These attacks most often involve motor,
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20 lesion volume (thought to represent primarily

denyel i nati on and axon | oss), tinme-to- progression of

woB)o7fisaquency and severity of exacerbati ons apdi/EP2007/055013
ti me-to-exacerbation, Expanded D sability Status

Scal e score and Scripps Neurol ogic Rating Scal e ( SNRS)

score (Sipe et al., 1984, deurol ogy, 34, 1368-1372).

Met hods of early and accurate diagnosis of multiple
sensafglg ceyrlsl%s % c%ﬁgd'{}gattlp Olrcl)b %rltngélg 1see%§’eie Lﬂ{e(l? dsd%% P)wg Sexual
and Ne@hiat O prapen ag, be3sh9w32 Somaﬁgése&le afttackt sadt btdwys oferMoveral

atients ¢ be for exanp neasur ed by, Kurtzke
Wee%?cpérﬁﬂlé@ SEGEE WOéteat wegegl of (EBs8)nEs i ‘development of

neufofdlida? KBhicid OB3n aNEHER] ROVhicBIhe JdAr i3 hoddettidy PhyCHdtleY but also

a decrease in ED S score corresponds to an i nprovenent
not gefting enydwvewsa saloaied by orvenveet geriodnRecggery nswadladeging WHDES: few
Wm%%ore corresponds to a worsening of the disease. WO
07/ 135172 PCT/ EP2007/ 055013 25 d adri bine (2-CdA)
2- CdA and its pharnmacol ogical |y acceptable salts may
in the %;actlce of this nventi o

“Ef%aaar Pht HEAtRSRt 4580Tdg et @&eﬁtwngﬁg} Bﬁ%eﬂﬂge@h%seé 8p changes in

the ROBRATA diQRAsS th raPbisel B a Alsel acc@dfignios tHeafnlv@ition. For example,
Representative oral formulations of 2-CdA are

treagiaeié of Yedefifigaqywande/mopgod by W Gequeoopof relgs@, in RM§znd the
preslé§ce 01529[%612%4& iR l%glgﬂg BB NS \é\%)dgt%gt%é nglﬁgg%gtho&s%cl}gs MRI
e erelr n~by

cont ch are 1 ncorpor
techhefuer(@file- etEaflani[%’ésNedroi’aggr éZt’S@ml st)f 821 orians et al., 1997, Ann.
formul at are given below. Processes for preparing
A@%?QﬁﬁA42#égR2? known in the art. For exanple, the

TheP6RAEN O tBE rdtuchEA ah&/ of 8687rERRE d')fnl\/ﬁﬁpl"ﬂ-%gdcﬁﬁaim-Manced
04/ 028462; WD 04/ 028462; US 208, 327;: WO

lesiqyy/ Ghamdy taTarrest mecast ofapctive Jinflagmatipneivep e, primeyy efficacy

Van%?@ 6379. Alternatively, pharnaceutical preparations
2-CdA may be purchased from Bedford Laboratori es,

Sec@eliforetfjcaGhiverialrsainchdmi MK%tTladznh@medf br@inalisiobi WéurnayMRI T

psul ora i.on rup. form
enned sk PRRmEr SRS letioB ey ROBRER: § Mo Siap Sl RisyRp Buraen.
i.c. 9Oy Ehabbn, Gladisi BiMtmddosfadakby 16REYMRIEY @@MRE Mypointense

about 3 to about 10 ng of C adribine, nore preferabl¥
lesigpy ygtumy, (theyht te represegh primatily dgmyslinafignang ayen lpprg fime-to-

proSBRH 66 MRV QRIS 3hd RediRs b € @RshtiBRY af® M@ @-exhfbrbation,
Expanded Disability Status Scale score and Scripps Neurologic Rating Scale (SNRS) score
(Sipe et al., 1984, Neurology, 34, 1368-1372). Methods of carly and accurate diagnosis of
multiple sclerosis and of following the disease progression are described in Mattson, 2002,

Expert Rev. Neurotherapeutics, 319-328.

Degree of disability of MS patients can be for example measured by Kurtzke Expanded
Disability Status Scale (EDSS) score (Kurtzke, 1983, Neurology, 33, 1444-1452). Typically
a decrease in EDSS score corresponds to an improvement in the disease and conversely, an

increase in EDSS score corresponds to a worsening of the disease.
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addition to Cadribine in the quantity indicated

above, a small quantity, for exanple |l ess than 5% by
wowdoghssi7zragnesi um st earat e or ot her exci pi entpci/abioet/esso13

may contain the 25 foregoing anount of the conpound

and a binder, which may be a gelatin solution, a

starch paste in water, polyvinyl polyvinyl alcohol in

water, etc. with a typical sugar coating. In a

preferred enbodi nent of the present invention,

Cadribine is fornmulated in tablets. Preferably said
Clal@dbhetrscaantain 3 ng or 10 ng of 2-CdA. Even nore

preferably said tablets 30 are the one disclosed in

table 2 here below (3 ng or 10 ng 2-CdA per tablet).
2- Cm@ 4100t RAIAL0IBETAIEP2QQBBRSAES mABbe GRS kil 91@@[1&f of this

Cl adri bi ne Conpositions of this invention may furt

inveadiapr i se one or nore pharnmaceutically acceptable

addi tional ingredient(s) such as alum stabilizers,

antim crobial agents, buffers, 5 coloring agents,
Cladritanordangbagenhslateddjnuvwant sharanetutited pickaration suitable for oral

ositjons of .this jnvention e formo
RS YPIPSPRHY et B BTk Sl o e 0 619230
WONBINEN9. T3 6 @¥ARW; s tsadab el 3. sl 20apesn 188, ey 2008087101), the
adm ni stration may contain conventional ‘excipients
confeqs| Afdvteh atsuncorperated fictar by aefersingeli Fxgmalps rf gngredients for oral
I ts, 10 disintegrants and wetting
fornfldlthJlO% Sélre!%1%3{Be‘f(%ggent s include, but are not limted
to syrup accacia, gelatin, sorbitol, tragacanth,

o 0 RO R L L DE gE o o2

CdAn1§ ﬂ@s@ﬁM@d 8l [Ame7¢esd: Uiyoses/ 0 neis2e B I0e 2846221198 81108, 327, WO
hosphat e, and sorbitol. Lubricants i ncl ude, but are

00/448¢ 8] iapg tRabinso et whgnksitimChstieatost el 98¢t eldbi 5348 chlternatively,
| |
pha{ﬁﬁ%ﬁ% dpgp %ﬁ}amloﬁp Sr 9. ?gﬂl 1I’n nf% ﬁl!lljclllé‘S@d A% | BB aIDa{b%rdatorles

t are not ted to, potato starch an
Beddwdi Qmost arch gl ycol | ate. Wetting agents include, but
are not limted to, sodiumlauryl sulfate). Tablets
may be coated according to nethods well known in the

OraBsidminfs@aRaS LT 10Msbied mbnbs i pans, lt@dletrmml ﬁisﬁ@hshﬁ bﬂ s_a;w;ﬂfonn
formnul ati ons includin but not limte

Thegablgf; orycapidisaRy epdain Jgmahogha fo &oRime Qf r%ladrﬂ%y% &efera%r they
may® Edlﬁélﬁ SibottNEtL ARP T trh £ BB ClACHIRY n@kéﬁreﬁ‘?aﬂcl? bpa1lat %gout 5 or

as a dry product for constitution wth water or other
ﬂmsuiQabiefQ%hhmhs Ebé@m@uhsen%Sb@gekhqwmwubﬁepdnau{omﬁmn in

n additives. including, but ted to
addga X to a rlblne 1 kze quaf) it i cageﬁi a%g énat smeﬁf 81r11aélitql[l},né g%rsexanfple less
than/ 6% (bb/eﬁelgﬂtd IﬁHgQSﬁﬁmaiteatﬁS or other exc1plent. Tablets may contain the
foregoing amount of the compound and a binder, which may be a gelatin solution, a starch

paste in water, polyvinyl polyvinyl alcohol in water, etc. with a typical sugar coating.

In a preferred embodiment of the present invention, Cladribine is formulated in tablets.
Preferably said tablets contain 3 mg or 10 mg of 2-CdA. Even more preferably said tablets
are the one disclosed in table 2 here below (3 mg or 10 mg 2-CdA per tablet).
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Suspendi ng agent include, but are not limted to,

sorbitol syrup, nethyl cellul ose, glucose/sugar
wayooap3sigel ati n, hydroxyet hyl cel | ul ose, car boxpeEEP3007/055013

cellul ose, alum num 25 stearate gel, and hydrogenat ed

edi ble fats. Enul sifying agents include, but are not

limted to, lecithin, sorbigtan nonool eate, and

acaci a. Nonaqueous vehicles include, but are not

limted to, edible oils, alnond oil, fractionated

coconut oil, oily esters, propylene glycol, and ethyl
(]m@hQQMqufémaﬁbﬁMatiVeS i nclude, but are not limted

met hyl or propyl p- hydroxybenzoate and sor?
CO%SHIOH%@ f\ibs gty enicss 1py PEEOHPTI0EBY L3 More pharmaceutically

accdpMbR! A1 @b ﬁfg?ed(énﬁ%* feh %s Qlurd, bR zersAGR AR BEI bferdtd) Buffers,

present invention adribine’is adm nistered in
colarvgigenss.iforomig dgeats. adhwenpcanditealitey ef fective anmount

of IFN-beta. IFN-beta is admnistred prior to, 5

simul taneously or sequentially wth C adribine. Active
Cmﬂ@ﬁhﬁﬁsbhﬂﬁsﬁwaﬂ&mmhmybéer&ﬂioﬁmufhahﬁomskymmﬁiﬁn@hh&ﬂina

t herapeutic ent s n1n| red in the sane o
conygriippgl dpgnner, g TSP oh@ Cﬁpst %r %F“%‘F‘F?“é?ilélikﬂy contain

conV QbR QLipRGE HeRidiat b notThAittEkdN bihdhE LE&QMIRSS, Aubricants,
(I FN-beta or IFN-b), as used in t he present invention,

disiptgranty 4ndteitingl agents. r&ln@p@é agemtanglidsy dpt agst not limited to, syrup,

accéncg%, %:Cfaﬁ{l g%al?ﬂég; I t‘f’% %%t et g&bXP %ﬁi&h ?cllel(ci: %ﬁ[}{v&ﬂgﬁg’r%{lgoﬂe@ Fillers

includaa:mmit qatufesnof liorepriok &cyse, suggsguneesrystalline c8bddres neidestarch,

coli) o .fr euk o st ce
cal it g bef” apd sdhirel TIRSEEN ERhiaR At 3Rl el & ppgnesiom
steafiite, GRbAE 8@d NARBERYctM eyl $&@IL| d HID) DigitdpsiiBin€lalid, Hut are not
are a preferre ost for production of recomnbi nant

limifqrNoppgtato strieh Mrhsogiy st %@@Pﬂ?c&@%ﬂ@t qegnipringhesls, put are not
hmlgﬁ!dyt‘o Os%\ﬂu% B.qﬂfl sﬁlfdtgil\lTQﬁét@m gsb%%oﬁtg gd \?%{ocrﬁet%&shvélh own

resent inve I'S non- ycosy produce
lnﬂKﬂHE coli), it |s preferred to adn1n|ster hlgher

anmouynt s | EN- beta i d I obt ai ical .. .
Co3Has Al BRrr Bt Daf ST aRRUS G Taci o Huf Roc imica
to, GuYSRDY oy e6hpbihbr edcdution®enuls SN GLupsA Ain BETIXEI! TKHc compositions

non-g*ycosylated |FN-beta that is about. 10 tine
mayh alsp e foraRlater esatrdlh Pragictyfoy (oastitaiing With Ny et g Pgher suitable

VehE[eeE%r%b{lye agoh rliq?tldég){%gaﬂaﬂonszglaw&ﬁfalﬁ d@htal ﬁ‘lcludmg, but not

conpar abl e acti vi he term "I nterferon-beta",
limigesletd, fispaidmg zdes, endleifiyag sesnts, mouiquodis| Veh@&qsmﬂlpmsr,vatlves

Suspending agent include, but are not limited to, sorbitol syrup, methyl cellulose,
glucose/sugar syrup, gelatin, hydroxyethylcellulose, carboxymethyl cellulose, aluminum
stearate gel, and hydrogenated edible fats. Emulsifying agents include, but are not limited
to, lecithin, sorbitan monooleate, and acacia. Nonaqueous vehicles include, but are not
limited to, edible oils, almond oil, fractionated coconut oil, oily esters, propylene glycol,
and ecthyl alcohol. Preservatives include, but are not limited to, methyl or propyl p-

hydroxybenzoate and sorbic acid.
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nmut ei ns, anal ogs, and fragnments, or fusion proteins of
| FN- beta. Thus, the terns "interferon (IFN)" and

wo0 powwassier on- beta (I FN-beta)”, as used herei n, PET/BP2007/055013
intended to include fibroblast 25 interferon in
particul ar of human origin, as obtained by isolation
frombiological fluids or Bs obtained by DNA
reconbi nant techni ques from prokaryotic or eukaryotic

host | | it Its, f ti |
I"teﬁé??'véfetf’@g'%%gro\i{'\gh%véba’salnalsozg a?ld ag?icvleopfagrrents.

The use of interferon of human origin is preferred in
accordance with the . i nventj on. 2007/ 135172
AcprE=D o, PESEE 18V ensgn h a&ﬁ@ln@nlso@&%ﬁtevgf Ing pEMYpELOEnYith a

therhﬁ%ﬁ@éllyorbffegﬁve' nc{n%ufn? r oN-IPRLEPT AQIRtaUSEdadiBinistred prior to,
interfeéron- | a, such as for exanple Avonex(r)

simyIBingejesty) %rsemtlﬁﬂY)W(ﬂSe@l@dmbme Iﬁcfa‘rtotaﬁfl-n’fs teatbardi administered
51m81ftan301f eyp %ﬁeorﬁelr) Itl?e\{aqe {19 a%en]gs can dm%mgtere%el%%heo ga%eecl)rndlfferent

eron ds 0
confpetiasey and (in Jhe(sBar beahfﬂere&acfwtds (o] adkﬂi)nstl'étltﬁr ef erably, the
| FN-beta to be used in the frane of the present
invention is Betaseron(r) (Berlex / Schering AG;

TheAaR Xt feibBLIREE NIIFNMetaREPITFN L), 6SREQNM thEPRRent invention, is
preferred | FN-beta, is Reblf(r;) (Serono). 10 Rebif(r
)

intepqagk terindndshuseanafiprablastgnigrigioni whish mayebcating iz pdrificd from a

\V t
U GRRC R SNSRI i ARRIRKTALY (s
Eschcﬁh:h'majohgﬁ calig bn groge:mkanyctad host efrig; neefr@nl yéﬁst pemaemmalian cells.

ter Ovary IIs i nterfero
Mg RPR S sk ineSs hib Sl cehin ot Rl S U SR prorred
hosOfor Beduttidn of ﬁrcd)lﬁ&ﬁﬁlthFN Be@a. tTRUIFNEbeth Afali B! glycosylated or non-
fibroblast derived human interferon beta. Natura

glyqopylated e Ao AFN ek atrgd i ¥t apgosdappe 1%ith dhe-prgscpRdpyontipy,) is non-
t .
glyﬁfﬁﬁhgﬁg%&ﬁfa%j i (!?) qu r‘p?&@[‘i‘@ﬁf @'aﬁgmﬂiEL: lﬁgll:eg amounts of IFN-

car ohy ate noi ety
betar gf erdende @It?amctafowlwml b aplednagdogist  dffeet Wnpajabﬂeabtthat of

atural interferqon beta s Sec
R N e R S R e S N N S
10 fainby BighasSthan 28 &Bowdd FQdySlhted RERIYeld )5 fra®radlys i@hinfsteged in
activity of aggrom mately 270 mllion international

ordgdp pltampgopppaEplegtiyilies al “activity per ng of interferon
beta-la determned in an in vitro cytopathic effect
bi oassay using WSH cells and Vesicular Stomatitis
Thevtarms :‘inGolkwcarsitadn asaled HeoeinMelso agrgompesses furfeNotrat derivatives,

muteins, analogs, and fragments, or fusion proteins of [FN-beta. Thus, the terms “interferon
(IFN)” and “interferon-beta (IFN-beta)”, as used herein, are intended to include fibroblast
interferon in particular of human origin, as obtained by isolation from biological fluids or
as obtained by DNA recombinant techniques from prokaryotic or eukaryotic host cells, as
well as its salts, functional derivatives, variants, analogs and active fragments. The use of

interferon of human origin is preferred in accordance with the present invention.
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MU 3 12 18 24 neg 11 44 66 88 25 Rebif(r) 44 ntg
contains approximately 12 MU of antiviral activity
waigooigssint s net hod. WO 2007/ 135172 PCT/ EP2007/ PSHARB07/055013
29 Rebif(r) (reconbinant human interferon-beta) is the
| at est devel opnent in interferon therapy for nultiple
sclerosis (M5) and represenigs a significant advance in
treatnent Rebif(r) is interferon (IFN) beta | a,
In ({ﬁﬁ %C gln en{ OP% gr‘i)rrr%g? 1%/%%0}1 \‘;}éenmgea cro lt)ete\lggrsot eu? tuﬁb%i lé url}erq'eron-
betd i1@ESudleras \Aﬁekemﬁlpea‘ fAma&@ UBidgen) ft& Rélﬁﬁm n(@atonS) ofn another
RelapS|£%ﬁRen1tt|ng Miltiple Sclerosis

emborar 8F B MRl M4CTeiaR t%%f%f%@fﬁ% P%em é%flfl@eferoarb%lév such
as fJnCE&Q P%@E‘cé&%@%%ﬁe%&%nﬁ% ggi ng nunber and severity
apses and reducing the burden of the disease
and di sease activity as nmeasured by MRI. In accordance

Prefle\%a%gl ﬁ %?tgﬂé blenu\ég(?1 % ﬁ)fofrpr o3 UCLFI\rI-ese {E%V tIIOIl is Betaseron®

(Beﬂe)mmcrhenag AY) axadrca®l (Biagede for Raeif® (Stenmr KvddgiraaediFN-beta,
g Ereferably be adm ni stered sub-cut aneously
ISRgvggg 9eYnd day at a dosage of about of 250 to 300
ncg or 8 MUto 9.6 MU per person. In accordance wth

the present invention, where |IFN-beta is reconbi nant
RebyfisNGiptstfaronaheta- 18 ipropiitied 166 @ninpestsl glprireieinOyih yp molecular

welg}ﬁl Jg%ﬁg% klﬁ)S’OOC(ﬂmr (I:lj 1@ Iryd %f;{(ﬁb%?@o bﬂﬁg{sf)NtAh%chnology

It ma er a m ni ster
usinigrgenetically engdiseked Clnoese EHamsesk Oa/tar}acellsl alﬁagxéncdnfthabmmn oferferon

bete g s e PR e e A S ot A REES i tptisal 1p that of

natdr§l fileRRE Mavkd IhnMaReh@rit@dn betd) Wi@EUGRefdrbn @et’an@ﬁieimerferon
Hanster Ovary cells (CHO cells), commercially

betaglani(Retif®) @rd@lycondated rademasik crRBBIMNG jat sipglp” N-linked complex

RhLehstabli¥%,be adm ni stered sub-cutaneously three tines
" IéL €¥VVV at a dosage of 22 to 44 ncg or 6 MU to
12 MU per person. Preferably, a dosage of 44 ntg or

s B, SRR 98 S0 P SRS aBOA N

mteffblﬂ@ﬁtbewmhndiﬁf (seabmd/ﬁﬁematman Stahar@ et FkrRkdiS Hifman Fibroblast
"Functional derivatives" as used herei

GB éé\?é?? Sé Z} r‘R\?altf@\b@% a gpeqifmneqsiytty of amoaﬂfr@te\ba?wolm@% pntemational

units (MIU) of antiviral activity per mg of interferon beta-la determined in an in vitro

cytopathic effect bioassay using WISH cells and Vesicular Stomatitis virus.

Conversion table for MIU and mcg of IFN-beta

MIU 3 12 18 24

mcg 11 44 66 88

Rebif® 44 mcg contains approximately 12 MIU of antiviral activity using this method.
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nmut ei ns and fused proteins, which may be prepared from

the functional groups which occur 30 as side chains
woorhssiresi dues or the N or C term nal groupspChyP2007/055013

means known in the art. WD 2007/ 135172

PCT/ EP2007/ 055013 30 These functional derivatives are

included in the invention ag | ong as they remain

pharmaceutical ly acceptable, i.e. they do not destroy
act i,vi Ly of th rot e subs ant I
Reblf%)e T cacl)gnbtl%a ol%m N nEeL tari 1§tr\11\1g leg%stt Idg/\fe eTn jnd eaflglioé’therapy

for ﬁfl]l(lh}ﬂ@ s¢ledosis M rantl (ni}bresent@;r 0 @@ﬁiﬂcaﬂ zmlﬁam NP asdatoh @SR ebif® is
5 These _derivati for exanpl

imeffg‘g%lg@\%%‘fti‘/e‘lah9¥°élﬁéedgff9’6‘o¥na a% wgﬁ Aines. b s %@b‘ﬁshed that

intetHPRH Q¥ E.- 1 g?'@é'n s‘%@ﬂﬁfe%hs@y% e fR& ﬂ%ﬁr Qe RrefBedudth tthE‘ @reatment
stability, ife, bioavailability, tolerance by

of R&@SM@MI@@@WMQPIQ SeuosyRRB L. yinterferon dhiaghnecan fipse a positive

oal .. | et a nke
<080 i BTG o ERg® bRERe ferhun®in o seveiny plaptpape ond
redizyngkthe ardere dbfvhel é].seasd asd dis&sd adtivit\as 8i2Ashi30s; MROr
exanple. In particular, PEGIFN can be prepared in 10
accordance with the teaching of W 99/55377.

In abBSHSLRI ®ith ithe ?re@élﬁflﬁ%rn@lgn ewhadi B bota P chBilahO N -beta 1b
derivative of [FN-beta conprises at |[|east one noiety

prodicedidneld Coliosemaerawdbearailnblei wisler the dlagemankhBetascaue U may
pref@lsabgga% a%ﬁmﬁgt"eleed sﬁl') g&taﬁ&%lﬁ% Vﬁ? %&)%ﬁ%ig%gto Cshge of about of 250 to

resi enbodi ment
300podgyetsiville ned.gIMidbper pREs®). noi ety is highly pref er red.
In accordance with the present 15 invention, several
PEG noi eties nay al so be attached to the IFI\I—beta
In dk&@Ancdekity Akd YRSert NEVeAEn awhBdi TN td Rt RESHBPABDENbeta 1a,
rotein, such as a | ong -acting form interferon-beta.
proqugedh i Qb@eqsealrlamﬁtﬁ%owwgﬁ%@ﬁé GeH$ e epramgreiplyt ayaiaje pader the
r e
tradﬁlﬁ%er%g&g% Erﬂlagp@%\ ér%tlu)g Igeo r?a%lrﬁ%{tglfeg Qntpa ﬁlgscularly once a week at a
dosagetod pbart oh3 hetcg 183 mig et 0MIprtotodi M$U p2Opaidner
derivatives include aliphatic esters of the carboxyl
groups, am des of the carboxyl groups by reaction
In WcbldaRMW1th ah® HresbrithinPertidBl Whed 1FRGRANRI c@fbiAQs, IFN-beta 1a,
acyl derivatives aof free am no roups of .the am no

prodycrdy in E8ingtfredamgeneyanyi s HeNP Grbplecoagiercinlly availgblgpgder the

trad@ﬂharkcﬁ&gp QY flal GrékR¥ly 8¢ QURRIstQEd Qul@&}’timegﬁsrlﬂ/ \ﬂ‘ﬁreé YigRs o week
free hydroxyl ~ groups (f or exanple that of seryl or
(TTWh rendoshga efsi2dadd mdzarrogd Wit b2 WBYIpenpéredn. @ssfedbly, a dosage of

44 mcg or 12 MIU per application is chosen.

IFN-beta proteins according to the present invention may include functional derivatives,

variants and muteins of IFN-beta.

"Functional derivatives" as used herein cover derivatives of IFN-beta, and its variants or
muteins and fused proteins, which may be prepared from the functional groups which occur

as side chains on the residues or the N or C terminal groups, by means known in the art.
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"Variants" or "muteins", as used in the fame of the

present invention, refer to analogs of |FNbeta, in
wobkdochssame or nore of the amino acid residues BPET/EP2007/055013

natural |IFN-beta are replaced by different amno acid

resi dues, or are deleted, or one or nore am no acid

residues are added to the patural sequence | FN- bet a,

wi t hout dim nishing considerably the activity of 30
TSRl BBV RAE Tl ToMs0b i 53 ot & B remain
phaftfabbiRA00 4L &PROL3 i.c Athepdemat dektidy tha@smyits YoTtthe prosein, which is
GO SRl o BT OhOrSRG. kg no o ov

prop¥@dsl AbmpBSitioMofiathind # accordance with the present
i nvention include proteins encoded by a nucleic acid,
Thesq dérivasveNAap rfoRMmmpkhi intudry belyethyless glycdNideoghapawhgh may
imp?o%go&ih&g?r.'o':e'\r"ﬁ CLRA RS P‘[%'tesiﬁ,' o dasefthg' stébﬁ‘litfshélfﬁes’b%”alvaﬂabﬂity,
under St gen% condrtrons. The term “stringent
tolecannd by itl@nisimanecgly sott nrhytagewicizatTiooachand tisisl lgsd g beta may be

. shin ondi ti ons i.C those of ordi.nary skill in
hnk?@sgaﬁotgl’@bﬁ%mg yaa%@ﬁ@%@‘f%ﬂafew may b%fﬂl‘flﬁ(ﬁ%lﬁtby. gy methods,
desitzibigl wes 9213095, Gk re@ﬁlltf'\lllallze’.r ot QaRlcilat "PRELIERUEAN be é)re ared in

Bi ol ogy, Interscience, N Y., 6.3 and 6.4 (1987, 1992).
accopdgneg oithl theriepeinsef WOMDI3EE. of stringent conditions

ude 2 0 -
ThekdieL Sy BT RRRhor A chn G Afiy BB 1Fheta coprses a
leasS8f aibt) aB&th&SDH dr obmora fauttemal ZroxpSShianodcddr A9oEBD& more
.dfOﬁ.l5 m nut es.; O.%lx SSC agg 0. 5%.SDS at 37C f.or 30t .
S M h e aHY P HER, "8'6T &S %‘i\‘&leﬁ. E% e gpty is a
polfefyl3@ &Qcdli (PEGG SmoidHOREhiGhly BE@IBAr bh 8ddotdantd whthi e present
~art understand that stringency conditions al so dependO
invegopeveraldgithmeretics may BIRADS atisbedodhe BiN-Begruc eot i de
. . - i . ol.i @O ti
O RS LS Aty o R o R P REn P L AR MR e form
intetforondeta elnr patchlgt, denmigtotich lioeifden-beBEMAGY bastcbattd from
f SSC, See Ausubel ., supra,.dentity reflects.

pegP el PIHERTE Lor MELH o BH AN B o Pyttt (¢ ulfmpeaFe-
fusi®f pfotdinOr nmore pol ynucl eoti de sequences, determ ned

by conPaan t he sequences. |In general, identity
Othpiedaivativss infuesalirhapie crteistafdbe eaborid 1S demiges ghihggrarboxyl
groﬁ’}ﬁ'b‘;f b QtBAWIR AGh6hig OF &%ﬁ@)@lﬁg@}n Sﬁseggnd%gf &rﬁﬁe&‘@@acyl derivatives

pol ynucl eoti des or two polypepti de sequences,
of free spemt groepsyof tivaming heidiremdytch fafetl hath asplguetes clgeilkgnoyl or

conpared. For sequen s.mfere there.is not an.exact
carbé)ggﬁlézsaﬁ(aﬁ éreor%lgse)’ orgya(%? Ig%}‘leVﬁl liV?SyQ'f frﬁg;i}y%rgxyl groups IEfor ¢Xafmnple that of

seryl or threonyl residues) formed with acyl moieties.

“Variants” or “muteins”, as used in the fame of the present invention, refer to analogs of
IFN-beta, in which one or more of the amino acid residues of natural IFN-beta are replaced
by different amino acid residues, or are deleted, or one or more amino acid residues are
added to the natural sequence IFN-beta, without diminishing considerably the activity of

the resulting products as compared with the wild type IFN-beta. These muteins are
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determ ned. In general, the two sequences to be

conpared are aligned to give a maxi num correlation
whedonasi17t he sequences. This may include i nserpcTgP2007/055013

"gaps" in either one or both 25 sequences, to enhance

the degree of alignnent. A %identity may be

determ ned over the whole {iength of each of the

sequences bei ng conpared (so-called gl obal alignnent)
prepare byolgno\y\g ?sr tnthcel'lrs.nslar | /¥)f éﬁ Is%t% glr%c}edg r\r/neltsége uglgﬁeec?mlqu%se P Ay other

knohﬁm@mhﬁué&ﬁmb&hh@dﬁkocal allgnnent) that is nore
sui tabl e for sequences of une%ygg | engt.h. WO
Thep GriRt35ar7 MBS EB287PI 40 13N B RgibdRyepgen include proteins
encERAPRS h']ﬂlcferbeadlgjes'ﬂbh tY [R0A (tmmogmnef WRIRS tTADRA or RNA
sequences are wel known in the art. us for
encoding Hit-betaps dgsph)ﬁgi again @hHHI38A31 hedonsigasti condéiquedde term

"S'[I'l:‘[lég}{ycsolll?ltlg sC'kra ﬁ% E BZﬁ(gzragglrl aarl}é D%‘é%@%)t(fz&agﬁl g%l&in_,t}liti(r)r%sy which

thodeef uﬁdadargr@kdlemethﬂ‘an eohvmtibhdliganter toyabBtrivent"t @ Ausubel et al.,

nucl otlde 5 and .the % denti a he %
Cur??&ﬁ%’roaw Pt Mgkt 10lo%; JRigEsFigRces ﬁ}ﬁ?ﬁeﬁgéé anget 1987, 1992).
Wltﬁ&ﬁ%rﬁlhﬁlonl SGApI RVTRIAGYNt @ndRiohd HORE waldhib caﬂ@luons 12-20°C

WAt er man 1981) and finds the best single region of

belogy el catautaedobingddhe bvisidsengge paés in Gighet X SS6cErs> FooyDS for 5

mm L e @S@b%d Odla/mS'ﬂSKfor g5 (Mlgﬁtei'Orﬁ' J(?gbt%dw‘%%m at 37°C for 30
sequences are al’so known I n for Tinstance

60 BIASE antlahid,\a @f pEHGrate. {24 IBEhUBEE Frel) 6 mlﬂlﬁ@{) Those of

Ats | F et al 97, accessi bl.e throu
ordiyeftbizais g Siesnd TR SGREERE BPRs GOg iR leneth of
the PAST&q(ERBE, ABoncRotiddHBbes (sdheys 10 a0 bARs) oidthixedBli€bnicleotide

in accordance with the present invention include
proktﬁsoifetppggd ERRICH gre @seg,e]q irepeetergile Zorsroteamgthyl ammonium chloride

' [ that of |IFN-beta, such as
(Tkﬁﬂﬁﬁgggﬁﬂgu gﬁgﬁy%gﬁﬁ%ygmﬁ§lar activity to | FN-beta. A
Idmﬁmnaﬁh@mahehs@ayufmmwewahwaummgemhbph@nkamwwnmaﬂuamoornuﬂe
1or pu}ii has a simlar, activit aéleN-beta IS g%.d it
POlYTEICUdE, SPAnEIeed J5ig My ive %vcf?r%}?%rifrgl Cof I Rter fI‘érgSPFT iaentity
refeme aﬁlyetxaaaiuble@u@@‘ tfoaﬁicle@fldé/&szhrﬁmb akidsh ahhd bdis cyﬂrés@pSnddﬁce of
cells, e.g. described by Youcefi et a

the ngolymtd@&ﬁ%e FetRolYRcRBYE SRABISEY: r%?ﬁ?ﬁ“@fFl\YeﬁV%]@f‘eleﬁgth of the

seqit@Ses bR aphical |y the same activity as |FN-beta by
means of routine experinentation. In a preferred

Foreﬁrmwicmemhereamcrs ug ot ani exact eprrespprdanchas "4t ifledist” may be
40 /0 | d]?ntelnte%l Ae v&boosl,’go ueon%gs %’(\)/I l;eh(‘ﬁtglhpere%ie ¢ g@g%%dl%% Igieve aZrBaXimum

B e TR T IS
corrlaraaﬁﬁf békbleyn thetsedjl&:ﬁc@t Thle aﬁdy iO%de Mmbertie@%apO0icidtr one or both

seqllle%gesst t07gl%)ancaet thle %ggrtee 0 O/ﬂgnmen{m AS tA> pJeg{itgrrfalE}l gé determined over the
whole length of each of the sequences being compared (so-called global alignment), that is
particularly suitable for sequences of the same or very similar length, or over shorter,
defined lengths (so-called local alignment), that is more suitable for sequences of unequal

length.
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at | east 90% identity or honology thereto. Miteins of

| FN- beta, which can be used in accordance with the
w@e@sasi17t nventi on, or nucleic acid coding theeeaP2007/055013

include a finite set of substantially correspondi ng

sequences as substitution peptides or pol ynucl eotides

whi ch can be routinely obtajned by one of ordinary 25

skill in the art, vvithout undue experi ment ati on based

o 05 AT B AR S0 B s
knoﬁfheﬁaeﬂie hﬂﬂVEhhlisi ﬁﬁr mﬁtendwqirog’iﬁlﬁs kaﬂ’@ﬂhﬂble &s the Wisconsin Sequence
‘conservative" f:t itutions. C0n5f§% tive am no acid

Anadyiiss Prekaes. o‘ﬁ%rSlB]P NDS¥EraUX Jofty Blepf 18es THa§<amE (e Programs

BESMNIORYECHSP, NR A6d gﬁde‘f@r&ﬁﬁeﬁh@"/@fd@ﬁ’tﬁy%ﬂw‘é@n RAY Bolynucleotides
sufficiently 30 simlar physicochen cal properties

andtthafo sdebtityi angt thervo hemedeagy brtwirer svoopolyprptide sequenges] BT FIT

R8T FERGH O SRR GRS gy o o

sindld reg®nclf emtilaritabetiva@etito segsenced) Otlde paigromsfootictaminmg identity
[ also be nmade in Ee above- Eefin d .sequengce

ci ds. ma
andgﬁf FH’&%&I SFPEFR AGTERES ¥ & Wn IBé ¢ AufGrPsfaice tlg‘thAST

famil?%@ 'pffdgﬂﬁﬁs Qe 8 F enal, 999y AIRVIRI \SeF 8t §1eYo@hii@ssible through
acid gh under thirt y, and preferably under ten
t

the hede mgemﬁ NGBl vorw ackipimaéh.gon) 88d BASTAIECaRIrc Rarl990).
The(r:élglfl dl ’al)r d t@lnf’ W&&bﬁg@é V%?rf]{hg E%Eﬂtgﬁ'\wngmg In’clu(ax ﬁl‘o%lﬁghavmg

ues. rotel ns an nmut el ns produ
a stk c[frusmamdl/cnis suffse:lntly aimph«mm ofithdti af IFNebew rsuclews of have

sub D SR T e NE R R ot & B ot atsaY 1A RIRY B pgther any

variPhter QlﬁLﬂQh)has h REnisy @&MMSFN[BGMS G, theOs@NSeANBnd e SBtivity
defined in Table Il; and nost 10 preferably the

of igierisrapneiusheanytorithie jcdicet of) ;?5%51%1?5 ttorpadisgefysneg WIpH cells, e.g.
desc%%_g?] (By IYlolucefIré%ll- EldSSPlTﬁlfldse r &8 b HQURS ovg%&%%éggﬂ%g gr}utem has

subsl’mti,allﬁthc,sams rctivity addgN- b@a?/br;orggglg léséomtiné-lbs)erimemtalidne,

In e? r;])?éfer-rrég ’em%/géifnel\llt?lefny Ls%lélh VFegigntGmy inu"[aéliﬁ?l ’ha;rha[[ ’lean){ %% identity or
homology with the sequence of IFN-beta as disclosed e.g. in US 4,738,931. More
preferably, it has at least 50%, at least 60%, at least 70%, at least 80% or, most preferably,
at least 90% identity or homology thereto.

Muteins of IFN-beta, which can be used in accordance with the present invention, or
nucleic acid coding thereof, include a finite set of substantially corresponding sequences as
substitution peptides or polynucleotides which can be routinely obtained by one of ordinary
skill in the art, without undue experimentation, based on the teachings and guidance
presented herein.

Preferred changes for muteins in accordance with the present invention are what are known
as '"conservative" substitutions. Conservative amino acid substitutions of IFN-beta

polypeptides may include synonymous amino acids within a group which have sufficiently

similar physicochemical properties that substitution between members of the group will
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Thr Pro, Ser, Ala, Ay, Hs, dn, Thr 20 Ala Qdy,

Thr, Pro, Ala Val Met, Tyr, Phe, Ile, Leu, Val Qdy
wa@b@7134ry Pro, Ser, Ay Ile Met, Tyr, Phe, VabCT/ER2)7/055013

Ile Phe Trp, Met, Tyr, Ile, Val, Leu, Phe 25 Tyr Trp,

Met, Phe, Ile, Val, Leu, Tyr Cys Ser, Thr, Cys Hs

Gu, Lys, dn, Thr, Arg, Hgs A n du, Lys, Asn, H's,

Thr Arg, dn Asn d@n, Asp, Ser, Asn 30 Lys Qu, dn,

pres&S et]eﬁAﬁlglol&sc%FfuB\% 10ndc%7ﬂelr%§lleclll_ (Cj‘:T / E 20@5’;4951?_'10 :IJ’ea}‘)‘r;that insertions
andGeU:tloﬁA?bf Rago dchids, mMahlso |belinadh’91h tTEé pabovepdefined é‘ﬁuﬁldeh without
r referred S nonynou no CIdS
g glepyﬁf\%ﬁ{?ﬁo%gé%ﬁblfé% gy %\f?pf sniypigolve g;rgw amino
acids€ gL @M der! thBsy, BRE Ngre’i@ﬁbly Rin@erMeR; afd & R0 refddbe ofd@pRE® amino
Ala“15 Val val, Met, Ile

acids which are critical to a functional conformation, e.g., cysteine residues. Proteins and
muteins produced by such deletions and/or insertions come within the purview of the
present invention.

Preferably, the synonymous amino acid groups are those defined in Table 1. More
preferably, the synonymous amino acid groups are those defined in Table II; and most

preferably the synonymous amino acid groups are those defined in Table II1.

TABLEI
Preferred Groups of Synonymous Amino Acids

Amino Acid Synonymous Group

Ser Ser, Thr, Gly, Asn

Arg Arg, GlIn, Lys, Glu, His

Leu Ile, Phe, Tyr, Met, Val, Leu

Pro Gly, Ala, Thr, Pro

Thr Pro, Ser, Ala, Gly, His, GIn, Thr
Ala Gly, Thr, Pro, Ala

Val Met, Tyr, Phe, Ile, Leu, Val

Gly Ala, Thr, Pro, Ser, Gly

Ile Met, Tyr, Phe, Val, Leu, lle

Phe Trp, Met, Tyr, Ile, Val, Leu, Phe
Tyr Trp, Met, Phe, lle, Val, Leu, Tyr
Cys Ser, Thr, Cys

His Glu, Lys, GIn, Thr, Arg, His
Gln Glu, Lys, Asn, His, Thr, Arg, Gln
Asn Gln, Asp, Ser, Asn

Lys Glu, Gln, His, Arg, Lys
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Gy dy Ilelle, Met, Phe, Val, Leu Phe Met, Tyr,
Ile, Leu, Phe Tyr Phe, Tyr 20 Cys Cys, Ser Hs H s,

w@Rov7/1881¢2 A n Gu, @n, H's Asn Asp, Asn LyBCL/EB2007/055013

Arg 25 Asp Asp, Asn GQu Gu, Gn Mt Mt, Phe, Ile,
Val, Leu Trp Trp 30 TABLE Il WD 2007/ 135172
PCT/ EP2007/ 055013 35 Most freferred G oups of
Synonynmous Am no Acids Amino Acid Synonynous G oup

SerASSer ArgC@};gAs 5.,Leu Leu, Ile, Met Pro Pro Thr Thr
A &R a val VEPTo*Hy @y Il1e lle, Mt, Leu Phe
Phe&sluTyr Tyr Asp, Lys, Asn, Gln, His, Arg, Glu
Met Phe, Ile, Val, Leu, Met
Trp Trp
TABLE II

More Preferred Groups of Synonymous Amino Acids

Amino Acid Synonymous Group

Ser Ser

Arg His, Lys, Arg

Leu Leu, Ile, Phe, Met

Pro Ala, Pro

Thr Thr

Ala Pro, Ala

Val Val, Met, Ile

Gly Gly

Ile Ile, Met, Phe, Val, Leu
Phe Met, Tyr, lle, Leu, Phe
Tyr Phe, Tyr

Cys Cys, Ser

His His, Gln, Arg

Gln Glu, Gln, His

Asn Asp, Asn

Lys Lys, Arg

Asp Asp, Asn

Glu Glu, Gln

Met Met, Phe, Ile, Val, Leu
Tmp Trp

TABLE III
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Cys Cys, Ser 15 Hs Hs dn dn Asn Asn Lys Lys
Asp Asp 20 Gu GQu Mt Met, Ile, Leu Trp Met
wez@mpbasg2 of production of am no acid substit uPCDEB200T055013
proteins which can be used for 25 obtaining nuteins
of IFN-beta for use in the present invention include
any known nethod steps, sugh as presented in US
pat ents 4,959, 314, 4,588,585 and 4, 737,462, to Mark et
Iy oD 6, 943.t0 Koths et.al, ,..4,6 965,195 to Nanen et
Mo PrefyRergRyR o e ORg PP AU "8 017 691 1o Lee et
al ;Arand Ayéi Sensyhils Gusgd proteins presented in US
patent No. 4,904,584 (Shaw et al). 30 WO 2007/ 135172
PCPCEP2007/ 058013 36 The "variant” or “"mutein" in
accgpdance wipbh the present invention include also the
so- called "consensus interferons”. "Consensus
i ntlenf er ons” Lavdlendlet nat ural Iy occurring variants of
I FN (US 6,013,253). Consensus interferons may also be
used® accor di ng to the invention. 5 In accordance with
t h&hpr esent iThwention, a salt of |FN-beta may al so be
useo‘ for treatment of Miultiple Sclerosis. The term
"sdMts" herefrefers to both salts of carboxyl groups
and/fio acid ggddition salts of am no groups of the
prot ei ns descri bed above or anal ogs thereof. Salts of
a ddvboxyl gfdup 10 may be forned by nmeans known in
thgeart and iﬂg,cl{,[gggeﬁnprgani c salts, for exanple,
sodium cal cium amonium ferric or zinc salts, and
t hePhki ke, andéthsalts wi th organi c bases

Tyr Tyr

Cys Cys, Ser

His His

Gln Gln

Asn Asn

Lys Lys

Asp Asp

Glu Glu

Met Met, Ile, Leu
Trp Met

Examples of production of amino acid substitutions in proteins which can be used for
obtaining muteins of [FN-beta for use in the present invention include any known method
steps, such as presented in US patents 4,959,314, 4,588,585 and 4,737,462, to Mark et al;
5,116,943 to Koths et al., 4,965,195 to Namen et al; 4,879,111 to Chong et al; and
5,017,691 to Lee et al; and lysine substituted proteins presented in US patent No. 4,904,584
(Shaw et al).
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as those forned, for exanple, with am nes, such as
triethanol am ne, arginine or |ysine, piperidine,
w@eacassiez and the like. Acid addition salts inedTER2007/055013
for exanple, salts with mneral acids, such as, for
exanpl e, hydrochloric acid or sulfuric acid, and salts
with 15 organi c acids, suchygas, for exanple, acetic
acid or oxalic acid. O course, any such salts nust
The ‘evtaglan - he‘ait%llte?n’ogll gc%lf)lﬁlac(%l \\ég%)é}éeypre%eélg cl:l}vleBta ((3:}1 611161 %(Q:‘ rfs?f.\ythe So-

neasur e
callédér Rondetsgd nﬂkfr&tr@isn" “Cehensust tafPelsy pepRt nt@naturally occurring

Conpri Si e or a variant or 0 putein or
varippts @ G é{(géf 5} (<O RIERBHdrat B Hsedggpuping to the
invé&tifn, has an extended residence time in body fl ui ds.
| FN- beta nay thus be fused to another protein,
pol ypeptide or the like, e.g., an imunoglobulin or a
In afzﬁtgﬁgarb;%n(mtthqge ﬁr%geélg 1na§nt? ﬁlﬁ%%ég‘b PP‘%:%{ bel‘fa Hjellg {agsﬁt%%ﬁlgéeﬁmrbatment
ofhmﬁhbmetmnms a fused protein conpr|5|ng all or part of
| FN- be ,fused or .a ort on of an
The; term, rﬁab olstP ﬁefte nll?aﬁﬂssa%tw %%ngﬁom%ﬁ%&ﬂ gddition salts of
amih& §HoRPs O @k gfdﬁeﬁnﬁde%cﬂ‘&ld' abs O hnh gl RredFt Sal&UER cBSHokNroup
ones described in WD 01/03737, for exanple. The person
mays k¢ | fpeseedi Py torans kneww in| the dflernst snethdeniaerepmie sabis ufor jcngmple,
[ s
sod HE LA S\ B R A HETAHE Ak B ar BB R s
as thoshﬁmhed ifok exangept wide awtives hsuwamshecthgnolshmet argmide dw0lysine,
amno acid re es in . length or lLo r,. for .
pinsdighifoitenins ‘s oo G b afee S i g Sy sas with
minkiaD KEids,"A¥h R, Bort ExaRBRY ilgBrohlotib & cREUSNERIcEadit, Mnd salts with
(G u- Phe-Met), for 2007/ 135172 PCT/ EP2007/ 055013
OrgAIT eolgimIHel 2% foraexpgpiriagesicarcidl of P¥ﬂl’@racsde(ﬁ1'fe€ﬁ>§@e any such salts
mus?z gﬁg@%ﬂ;é_ %81}99&5%43 Eﬁgﬁﬁgﬁﬁ gertcga é&?fﬁgy gl Fr}eg%er 1n the bioassay
des¢rived oddced bet ween the | FN-beta sequence and the
sequence derived from an i mmunogl obulin sequence. The
resulting fusion protein has inproved properties,
TheSKEN "Bscabreisinenores tesipdepestidd S@pridiOIN-blt] €5 a variant or
(half 5 1ife i ncreased specific activity, i ncr eased
mutgippple §8EHAN giept, fgpeds weth panother PaRtrign vech: (a2 £ flay @ cxtended

res1@crn9E %hﬂ: 1hsboﬁf‘@1'uldst ﬁ:tl\?geta hﬁyathlflsulget f8Ed B FbBLF ?1%’[6111,_ polypeptide
nmbodi ment FN-beta is fuSed to the constant region

or tlmef likene.ggan mohemegleuliofr efragabitdbbredfe Fc part of the

Therﬁ?;u hm?le(%uons err}b%alenflet%hal%%ti %rln%_%lsj%lgldni{antnﬁ%nogg)%ﬁhn fusion, i.c.
IFNHgH is affﬁiedqx@(ﬁiiﬂ c®@mpkig fallios §i® b N-beta fused to all or a portion of an
immunoglobulin. Methods for making immunoglobulin fusion proteins are well known in
the art, such as the ones described in WO 01/03737, for example. The person skilled in the
art will understand that the resulting fusion protein of the invention retains the biological
activity of [FN-beta. The fusion may be direct, or via a short linker peptide which can be as

short as 1 to 3 amino acid residues in length or longer, for example, 13 amino acid residues

in length. Said linker may be a tripeptide of the sequence E-F-M (Glu-Phe-Met), for
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10 of Ig nolecules are also suitable for the
generation of fusion proteins according to the
w@e@sasi17t nventi on, such as isoforms |g&, | g@CDEP2007/055013
|gA, or other Ig classes, like IgMor [IgA for
exanpl e. Fusion proteins nay be nononeric or
multinmeric, hetero- or homgmultinmeric. Methods of
preparing i mrunobl obul in fusion proteins are known in
exany 2Rl abameS aRie okt PRy e 38 e v
Leud@lyaflyb@ld-RhegMet, ror EP Cﬂ?@eﬂ lﬁh li#heb, 1ﬁtﬂddu6&i7 betMen the IFN-beta
97/ 24137 or WO OO/%3HZ fr%gnent accordi ng t
seqyopge Hrae pavFIRs ekt shirepa .Hgmpso PRMIg FEgsnCfl he Tesufting fusion
prot‘eh:ll\ﬁa@q fa@rovkdd %Ifoﬂeﬁles auck BObA %kteﬁ@ﬁgtﬂegﬁenc@mn@lnrlﬁ}d@fﬁffds (half-

desi red Dbi ol oglcal activity as neasurable e.qQ.
hfe)t, h@reab@dcms@ﬁy aglegiyr inbeascdisapiessi®y lageteerttbe peryfiqationl pf 151716 fusion

by renoving am no acids 20 from either end
mbggl?ﬁ%ﬁﬁmggcule and testing the resultant for its

In prlager toresrrads embbﬁmpt, dFN-l&gotid Sitsed Ps ahe as@sanft atgion of an Ig

oIk R 7 G OF K& P o1 s FrAapoedPuLn O Bt T 0 heavy

chaiﬁrf@gmns ARGt CHRLRS OH UBRatht BORBRAMSIgCWM s Bx 41 MthéhiSoforms
desired bi ol ogi cal activity, may be det er mi ned e. g. in

of Ighuoleades #6850 Q}g@b]gyfoy@m; gefqeraélpn gif fusion ggBcinggerording to the
preéeﬂtvﬁklglﬁﬁ)nomc}ﬂ arsqé'gf&%?s n_%tMo Ot oﬁér % dla?s]pg nﬁm IgM or
pre eco

I'hvent i on rOVI ant net
IgAmfmr rrgcatnlph: abower qbecﬁtelnedmaydeba wadriowesic dhesdtimeric, hetero- or

derivativ | so be made conventi onal. prote
honfiiin Bt ShelTel P e Mo YeR IS Pratipp pguSoln in the
art, Skl IHo8AEP 526 82 % tronl BN 1835702701 ﬂlsmrpramdsméh@n@mg IFN-beta
functional derivative, active fragment or fus

moighigsiag; descrigpdioreiBP 2RAVIhY'S FAf bet/a W PTRMH Y 0f|‘¥0 00/23472.

preferably adm ni stered system cally, and preferably

WO 2007/ 135172 PCT/ EP2007/ 055013 38 subcut aneously or

A "fragmentlisccotdang tp. th¢ pesand @rvientiqn mfamslcmrryrmbse(t ef EN -beta, that is, a
fornu venous

sho%;}rt Peé)gg% gllch rgrﬁlna desqe?pplglﬂrgcra él%ttveﬁy as H}gasuirable e.g. in the

biodsEyr @Raskid efb@blé SFagadifs ﬁiaweymlt_ymer\p&jsueednbﬁ&aﬁbvmg amino acids
i nventi on. ot her therapeutically efficacious route

frorg eitherngngi %ftﬁhamc&wukﬁaylda@algo@e ufg%@tantf o 18 pagRstiees as a receptor
agoﬁﬁ@ts PFRLIs QoL BEHGHL SRS dhigh hali 2Pk tlﬁfédﬁ:grﬂ lth@thd NSSH&Ral or the

by gene therapy wherein a DNA nol ecul e encodi ng
C- ttetmlnalFN beolapépgidadnd kistensd sb cdetemauma freqinents . vehicly regain the

. 63 IF se
des1red 1?18¢0%1&)41 acmltyfoma}i %\é%g‘t 1ne e gbn t%l teﬁuiiesppbae%sb 90110691 et al.,
198@h&ﬂm&m$&kbﬁ@hommﬁpﬁgmhneﬁmmm,e. together with a
While the present invention provides recombinant methods for making the above-defined
derivatives, these derivatives may also be made by conventional protein synthesis methods,

which are well known to those skilled in the art.

IFN-beta, or a variant/mutein, functional derivative, active fragment or fusion protein

thereof having IFN-beta activity, is preferably administered systemically, and preferably
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10 pharmaceutically acceptable carrier, excipients or

the like. The definition of "pharmaceutically
wa@eaepsabt e” is nmeant to enconpass any carri erpCEPDNT/N055013

does not interfere wth effectiveness of the

bi ol ogi cal activity of the active ingredient and that

is not toxic to the host t@ which it is adm nistered.

For exanple, for parenteral administration, the active
B RLEIE b TRl RO, Al 5g82, oL s
fornsuhtiinis ) fintraSefidik) @bl intiacraatd] dpiduge) topicsip kddtal cad ihthanasal routes

ccordance with the present invention, when | FNbeta
are plgo WHREHRT PEF IERE®® a 1 a, produced in Chi nese
AnyHRAERErafREMyC iR i C 8 ddPinisCAINBRS] A4d BE used, for example
avai | abl'e undér the trademark Rebif, it may
absgpbdre thabigh emthelaelnr cdethcha) tasmes(dubsngeBetharapy wherein a DNA
mol’é\(lzutki)eu g}flc@dfn%rtglg IlgIQ-bfePar {gu Jdﬁﬁﬁi&’éreﬁ% I’H;Kja Ipa T (er.g.cx%"%' ye%%tr), which
rnterfero eta-la plus excirprents) as dirstlosed 1n
caudd® 20bL0296 B6 Sxprdhied slalssageteddimyvivost ered, as single or
mul ti pl e doses, to an individual nmay vary dependi ng

upon a variety of factors, including |IFN beta
IFNPRA TR0 KE NBEh &l OREht hi@SmadddBcedl OB Rftion23.c. together with a

adm ni stration, patient conditions and characteristics
pha(rg@ggtlcggg, amyib i gpicr, hesginignts spy e)h,e dilicenfhgf definition of
« ; ent t f - -

e NORHEy AR P IR Bace P BAEOE KR dgop oy tprere
witldoSagecrcangithe rjodien] detivetynifribdadiiye tilpeders knd lthexd is mot toxic to
the %‘?FS t(‘?l g}fﬁa}c@lel{] goe{(ligmgigtg% I ?rn%xggli){et, gcter ;%%fe%?ﬁ_e}atad%rgl\{igt%t{o%p the active
protSiRg WhANROYEhYate@in adAH AbskE &rhOR:r idfE@ibein echidesarhandaline,

regi mens in accordance with the WO 2007/135172
dexipgsp/spinpign zepwsgbemingmd Fipgeappolptiient i on are sel ect ed

fromthe group consisting of. 12 MU (44 ntg) of

| FN-beta three tines a week, 12 MU (44 ntg) daily,

In R4orfhnge(8Bh rihg presént e vdrntiors whemeER;be@4isMetbmiigant niE'd))-beta 1a,

ai ly. .These doses . are ef bl y .adm ni st ered .
prodfiii i GROEGSHGRREROZHE R I Tihitslte s ORI Sffaitable under the
tradeMBROR BNt MBE ptddabIetr fofmelaseds 3S A4Bgan Serum Albumin)-free

subcut aneously three tines a week. 5 It is also

formpyplattqay (coptaping siFeROERBY MigrRreiepelade AlEH crEpieptahatdisglpsed in
wovb§dosuree per week intranuscularly. The daily doses
may al so be given in divided doses or in sustained
release formeffective to 10 obtain the desired

The[)@?%%ﬁaﬁglﬁgtgr%gg asosringﬁeu (k))rsr%gffli%pet do%gsrﬁtoneimsltnﬁl'?\lfti(iu%prsna}g %erl]rybdsepending
upon a variety of factors, including IFN-beta pharmacokinetic properties, the route of
administration, patient conditions and characteristics (sex, age, body weight, health, size),
extent of symptoms, concurrent treatments, frequency of treatment. Adjustment and

manipulation of established dosage ranges may be determined by those skilled in the art.

In one embodiment of the present invention the IFN-beta is dosed at least at 44 mcg

subcutancously per administration. Preferred doses and regimens in accordance with the
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dosage which is the sane, |ess than or greater than
the initial or previous dose adm nistered to the
wo pai7assdoal . Patients 15 The patients to be tPEBERD07/055013
according to the nethod of the present invention are
patients suffering fromnultiple sclerosis, who are
refractory to at | east one gonventional therapy for
MS. 20 Preferably the refractory patients are treated
prestht R MRS Tiord D%, P bl of Mottt Tyt B0 1e-oete
threa $isR€ Iaaﬁeeﬁ M MU S4€ incg) G0l g2 MIUTBPIng) thyce tﬁﬁﬁd’h week, 24 MIU
patients_are sufferl omnultiple sclerosis but are
(88 gseﬁ)ﬁaﬂefn?éﬁ%@ %8 ﬁgeeri{?ﬁ%@uy adé}%lal@mdls W%éfne?wiy ARt Ripfcularly
prefefred BRbSHISERAIR: IFN-6RA 1s&1098d RQURYe Eﬁ%@faﬁgolfs@rthﬂ\é@tuﬂ% hRyeek.
such conventional therapy and require additional
therapy to aneliorate the synptons 25 associated with
thei.r disorder, ln di of
i 6 meeteRe ARkl Br RORECRES afy OSuBTeSfRl opgeopsr week
intrith@sculgrlpup consi sting of. treatnment with beta
interferon, treatment with @ atimrer Acetate
(Copaxone(r), Teva), treatnment with natalizunmab

The(dh¥$ @aB¥cks (faksaldBi RIBWnED RN dedWosds' Rt SRBMincAGcMhdeform effective to
M t oxantrone (Novantrone(r), Serono). In a preferred

obteamritesd Hepiae requlfe SesaVd Of iSofaHUNDAgDOTTEESs7 an be performed at a
0 t
dosdt g;l;(ér E%l(rgcoh%é Ql?ﬂ% geesr %‘éﬁq of ?r%gétgttot\rfr%f}] %‘che v{nﬁlt%%f c%&q%vgg}so&fp ?&rﬁlmstered
tot}(eBedllvetual/ Scherl ng AG) Avonex(r) (Biogen); or
Rebif(r) (Serono). In an even preferred enbodi nent,
the conventional therapy is treatnment with Rebit(r)
PatlesRY ON0) . 5 In an enbodi nent of the present invention,
the patients to be treated according to the nethod of
the present invention are refractory to one, two,

Thehrhﬁlgﬁts Q5 bfe q{'gateﬁfactz&ﬁ %%Vtﬁgrrﬂ %%1' of thP %&Qﬁteﬁvgﬁﬁ)ﬁrdrp 'f)gtlents

I'n a artlcu i ment, refractor
suffpang Eomsnitloplb eclt:noaa,twelmb dravaragtopeta aemaembnatcoh@asonal t@rapy for
MsOne rel apse, in particular one, two, three, four or
five relapse, irrespective of disability progression,
in spite of receiving at | east one conventi onal
thera%y Preferably, the at | east one rel apse,

Prefgeably; g reffactng patigRes are fieated with i copvertjopal t,h@qa@bgcg MS which is
not QRRWAINEIdHAE NG L& YRR orthbRr symptoms associated with such disorder.

Typically, such patients are suffering from multiple sclerosis but are experiencing
worsening or stagnation of the symptoms of the disease in spite of being treated for MS
with such conventional therapy and require additional therapy to ameliorate the symptoms

associated with their disorder.

In an embodiment of the present invention, the conventional therapy is selected from the
group consisting of: treatment with beta interferon, treatment with Glatimarer Acetate
(Copaxone®, Teva), treatment with natalizumab (Tysabri®, Biogen/Elan), or treatment

with Mitoxantrone (Novantrone®, Serono). In a preferred embodiment, the conventional
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t he beginning of the treatnent according to the

present invention. In a particular enbodinent, the
w@ado7asiis2 t 0 be treated have experienced at | erSI/EPI087/055013

rel apse, in particular 15 one, two, three, four or

five relapse, during the year preceding the begi nning

of the treatnent of the prgsent invention and have

been treated with Rebif(r) (Serono) in particular 12
ther p%% {s(tre trger g n_ﬁl Re? *ijnt{;r er{) g*alb gc{r% ?&r}elbta ll?he]r? asergn(l% éBerleX /
Schttirgah &gt morex@(mrgleeﬁ oe Reafml(easﬁo) Blarofien pedfapsieembddiment,

particul ar one, ur. or five rel apse, and

the %W@lt“tﬂ?a tlrera%afrr@tmfargr ftfabtf@ Be©atlse of progressive

forms of the disease, in spite of receiving at |east

one conventional therapy. Degree of disability of M
In q@atmecrdi@elmtacrf the rfrcﬂenteioamaﬂcel, heapaiicats foybe Keated kecording to the

met%?ﬁ{}gg gr’elsDi t'\é uarrg %eg%aét’%rg ?An%lt&v%ﬁé%r%: f8 yf F‘ghec (é(inlventlonal

thmﬂpﬁ@@ﬁ@ﬂ&ﬂtﬁﬁmEDSS score corresponds to an inprovenent
in the 25 disease and conversely, an increase in EDSS
score corresponds to a worsening of the disease. In a
In aP@rtidulH @tbo@HRAEi (A8 Rifractone p@lentsedHe tRARAIMNRV@RZRrichdkd at least
particular one, two, three, four or five rel apse,
oncgelanyer el pacNG opheWpe direq b o fiee pRdgpsaniriegpastive l9é disability
t | [
pro%%s%?}tné %mt@%‘f’%cgl%at IQaSLB'I?e é;c{nﬁglﬁ{eglalt tg&% tf%e%t lé)gr ‘ffhe at least
one e@dmﬁbl ampagduht ohe &sd, thiee, fowl c&rfs/te relapisep(amtltredjﬂl&mgdh@year prior
thre four or five rel

the SRt iRG 05 shocuti ot o B 58 i) S i clag o gerticutar

emBodfndde oth& PhtitatsOlh Behfeatddamt deRperRhcddne lélll’sﬁ‘&ﬁamelapse in particular
i nvention and have been treated with Rebif

one( Sep.olEE; PW Pafive aelpese. dpring the yeprnirggedor fﬂa@bbqgrmyng of the
neabllnf Bl RS ERlon e BALLAHTHUERAAN [Rfino) iflBorgcutar
12 MiS e mcg)waeb@Sheoflmps agrelssi ve forns of t he
di sease, in spite of receiving at |east one
conventional therapy. Degree of disability of M5
AP @Mdr enhadinket, fthE r@veditpy patiRasHRdrdaed HauE kxl@ienced at least
Egnded Di sablllty Status Scal e (EDSS) score
one (TRFPESz Kb Partpglr ey dhipe, A or 4reta@5e2)andryfﬁr~‘1@a|1p§reasmg
dlsaﬁllw GLERSE of Bro%%%@ o fs HOhE %%@Qé%dﬁl Eﬁtea& ﬂegé?{}lE%%Wéyst one
he di seas€ and conversely, an increase in
consqmpealcthﬁrates Pegas of disabiliyr ofevib pgtiofts cdmebelfOr ehiasgds meaduned by
Kur?zkgaé’xp%%%ggf)lge%bmtﬁcr reregt calﬁht%H%%? Isg(%t %ugzkbe %31,6 %%?ugalogy, 33,

1 441 1 43.2)5 TyBically 9,dedrecass. in, EBSS 4cée c5rre§)05ds ﬁ) alﬁuﬁpro‘kment in the
or 8.5, in spite of receiving at |east one
dlsee%rnafl%frltyﬁerlw RBrBPHIsCPRF RPABFYC WOHESHRET Exgevpiscningsafl the

disca&o 'h?a'pﬁrtf%fﬂar embodiment, the at least one relapse, in particular one, two, three,
four or five relapse, occurred during the year prior the beginning of the treatment according
to the present invention. In a particular embodiment, the patients to be treated have

experienced at least one relapse, in particular one, two, three, four or five relapse, during
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0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5 0r 5in spite of
recei ving at | east one conventional therapy. Even
woooe/1ggief er abl y, the increase in EDSS score i BCDEPDOH)55013
1, 1.5 0or 2, 2.5 in spite of 15 receiving at |east one
conventional therapy. Most preferably, the increase in
EDSS score is of 0.5, 1 orgq11.5 (preferably 1) in
spite of receiving at | east one conventional therapy.
the Ig% rec%gmé Sfr‘lei: Eggn?nq;?Odt e ntretaﬁnrleélg of ]a{:e&}ergsselel% 1nv8nEtlon an%ichave been
treafe@dweith R&JifR{Sceunol, @i par€iadilar [ MOU (4h@cHadiRedifaghet tlhfa:e a week.
treatment according to the present invention.
Preferably the increase in EDSS score occurred during
In &MRrtidu#: crhttydBfent 2he QFacRky faMénts YEAMS tBAtb@Tdel 8B increasing
begi nni ng of the treatnent according to the present
disabHipe he¢ayee of Progressine dorpisediethalslispaset hESDIWUPfelﬁS%VIIHQ AEMSS one
ri I
con?ci%l%o elgﬁe(r‘f] %%lé oﬁ la%?l%ﬂgfto p%{l:ecngr %abeyfgla )?atr]n { @sured by
Kurmkeﬁdphndeﬂvﬁﬂﬁblbﬂy SthtScp)lEQEE)SSb)Isyqre t(Kertzlden ¢9Bas\eurdiogy, 33,
score occuyred durj one or two, preferably one,
1 445‘32?% VB’Falﬁ))hé Jeﬁré@%enlﬁi %@g%fsccerﬁ SorF PPl MM ERYP YR n the
disch@ LR cHIVREBRL ah TH&BAJ-GR- EDSS %c&%eéo%gﬁﬂd§ﬁ@ﬁ%8@mllé§fof the
25 the present invention, the patients to be treate
discasepdn patisglar sevediswnt. ihe puicntSEDSS tredexperiensed ar awrease in
theif ﬁDgg sL?r@%IFO gnp 1r5e|2af§e3 3'5”4%‘5% %%l @r6 9”76‘7 St LS 8.5, in spite of
three, 51X, ’sevenh or ’'ten” és,
recqpvieg et kbstyone ruenvetmmnalttmfrew Prefarably; thei mereaRI apsesSs score is of

05,030 et ebant-§ Sne¥ornetis (e Shanl 55 4B5 cPBrapzeL herepy.

EvehMére RREfIBN] &e inefRQMInMEDSS stdie iPBF 0SNUS 1150008 2.5 in spite of
treated have experienced increase in thei r EDSS score

TCCCAEN AR 12@@??@[8‘5&’7@@@[@5@2@#P@5’5@1@“Y4@16dlﬂ%@ﬂs@sfé@[)ﬁ% SEoTe is
of (PRAVE 1. fe}a% a)pﬁ) Be%pﬂg otfg IEeﬁt E{J&&}Q/Elltl%n.al tgzesapy Ina

("Ser ono ticu
prefetred embodlmsntasav@mlcreastmmalilp&% S¢(EQI Ioacrur@dbiudngmnt, twohthree, four,

refractor atients to be treated ha
five, Sivanait St Auar Ut S ol AL dpggndine to the
preséad ia@ntion. PRE:rABNP tlaSinBRhRCih GO 3 bddg: HRUABEFuSHEbne, &S0, three,
MRl techni que %M I[ler et al., 1996, hburologl, . .
four4q;r(f§(§:p marﬂyrlorg[ g_-}zeglg@lgg‘ of él%e tggatment ggeprdmg\ﬁch € present invention.

EveNe:© Ipf@é’rab@’ Iind gnrbréa’ég}n EDSS SRt 8cQfirell %ﬁﬁhé’ bﬁ'eg @b ot GRsd years

one conventional therapy. In a particul ar enbodi ment
prior He beghamged thegsiatment aedoedingto the hasae chviontadm M@Sprpferably, the
incr\égsle,tjlﬁg Epggg%uc:?;ee?)c g%%g r}ngef) et%ﬁ etgfrB;, %geef%r?lﬁ¥ber%l y%larn %rior the
beginnit@nifittentreaticra apidihg td tAe pRIa0 divertidn. It fprefiaicdentbddin@nt of

be treated have acquired enhanced. | esion nunber
the BicRS CRYETBPR e PRLTBOVS| T PPHECeSOHaRS ’r’i’gt%f’lﬁ@DSS score

assOtERALd B L& S ruaﬁse, in particular one, two, three, four, five, six, seven or ten
relapses, preferably one, two, three, four or five relapses, even more preferably one, two,
or three relapses, most preferably one or two (preferably one) relapses. In a particular

embodiment, the patients to be treated have experienced increase in their EDSS score as
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begi nning of the treatnent of the present invention
and have been treated with Rebif(r) (Serono), in
w@asoriigualrar 12 MU (44 ncg) of Rebif(r) three pCTEB20a7/055013
week. 15 In an enbodi nent of the present invention,
the refractory patients to be treated are suffering
fromworsening M5, in partigular secondary
pr ogr essive, progressive remtting or worsening
dlsctioos%(?/l g%rl (r)]\gqelmntﬁtghe ngbem$ eer&ﬁ& gv n%e%ﬂ.%];%@ﬁg §r§%5 1(5%191}/ t12 MIU
(44hf¢‘g§3@ﬁRﬂ1&fertﬁ@dsQ|rWeeﬂiatl ents to be treated according
to the 20 nethod of the present invention are
patients suffering from progressive relapsing nultiple
In SErBOAS énﬂo%%)t e r@ﬁﬂldﬂ&wbaﬁérﬁg kSBS i¥BedMhid M@ired enhanced
sclerosis . I'n an enbodi nent of the invention,
lesigranyreler o1 amlém tweindesidn orhithe inathe fBYSess dstecfedmaingsnethods such

o XL B0 20 B8R PR 27 PP BBy o B S o 1097

Annl %bub))ogya@b 628 51, trospithef pecebany ati leasenhd convAstmabtiihagpy. In a
to t resent i nventi Cl adri bi ne i adm ni.ster.ed
Partfwlae RN the; $ance 3@8%%&8&% CaPirediyugtleygn volume
AR B the R tide tHeFD, bf t}ﬁdﬁéaﬁhhéﬂtfe%@ 1O he, t
OCCV\D 200%1%1(1351}7%5l CIIT/ ESZO&??IQ%SOB 43 si mul t%neogasola/ presen
invegtign.oln &pytieHss gnbedimpnththel nadentbithbe tagted haveaggsivired enhanced

les1§ Rlm&rSor %ﬂfﬂn@&? bk Qsm@ L3 ealﬂecﬂ%&h\l\s cY\ﬂanE tﬂée 9%{5 r]?Eecg(riing the

erapeuti c agents can mnistered 1n°t
beghhmﬁfgeasfenht: trea oo ©If theo pis st dn\lelntld)ﬂ] and Aawe beendirdatelr @ith Rebif®

rout es of t|on ect of the present
elofib e FETo il (4 a ofReble b EEhe bt ton of
Cl adri bine and | FN- beta for the manufacture of a

nmedi canent for treating patients suffering from
In aggmppgyment efcthepissing inygatiagn theaefeackay patiangyty be dreafed pisgytfering

fror? n%oﬁ&ﬂ}{%nﬂ/ﬂgroﬂ? R&Iﬂﬁﬁl@lpyse (Ql'aa :pfd éas F/néctp%g?ecsgl%e remitting or

wherein el1sto ni ster ed
worb@lingnslapgng-henistegudit mapltcsofé:pmgbeﬂamby(cm)weﬁnonzﬂ thecapyon

period wherein C adribine is adm nistered and wherein

the total 10 dose of O adribine reached at the end of

In ah Rebbaigieat d)ﬂll’ie PREd® thviehtidn, ifagloepatibnié to BY{rkded &catiimitto the
;o (i) A dadri bi ne-free period wherein no

3.5 / kg;
met@%ﬁ%s IPFRECHAHPT RE RAtISHES Spffering TROmHRIoIresiyR celapdly Byltiple
scle}%gt%;(FRN/lsgo‘?gﬁfngfy'}ﬁoér%ssmrﬁlﬂhﬁlte%El@fé}sﬁQﬁPM@?r ein the

In an embodiment of the invention, patients are selected from human males or females

between 18 and 55 years age.

Combination therapy of oral Cladribine and Interferon-beta (IFN-beta or IFN-b)

according to the present invention

According to the present invention, Cladribine is administered in combination with a

therapeutically effective amount of IFN-beta. IFN-beta is administred prior to,



10

15

20

25

30

dose of Cl adribine adm nistered during the maintenance

period is lower than or 15 equal to the total dose of
w@b@dnsdairne reached at the end of the inducti oPCPEP200T055013

(i); (iv) Adadribine-free period wherein no

Cladribine is adm nistered. In a further enbodi nent,

the invention provides the gse of a conbi nation of

Cl adri bine and 20 |IFN-beta, as disclosed herein,
sim%aﬁl%ﬁlllsspyo%u? u%rl Qﬁ?qgglélagg t\glglr :,%agd{%glségr%cﬁge {agengbgﬁa{ a% administered
simiiifatebissly With @t thdgfcuedrbgahts®@ntbe ddagnistaseanhitbnsame or different

provi des the use of a conbination of C adribine and
comPRRIIBEY 4 B e B PELLHT LRSI O MIBREFAIThe. i nduct i on

period |asts up to about 2 nonths. 25 In a further

enbodi nent, the invention provides the use of a
An ebigifi ofathe oresoft iyeatipn bésides amthe yseNefecambimgdiodi of Fladrdune and

erekng wherein the in [ L | ast . 0 .

NP R 0P RENSI B RCARE caffShs R g RO
sclerdsiseantdivaiv pe osffadesy tda leseons caveaivhhindtiapy fofmulBfle sclerosis,

Cl.adri pine .and | FN-bet a,. as di scl osed herei.n, wherein
WheitiB e o Seperalb s Piieri P LR B SO 38 D5

RET/ ERRGRA{HED Bddod #erin thEriSAE iPhdrhiGtdr&bed WABein the total

period is about 1.7 /[ kg, preferably 1.75 ng/kg. In a

L. nmy ; . g/
pr ef edase @f Chaddsibaicrrerahed phiticepd af thggseuchpn eerett isgraye about 1.7
reach the induction period is about
1.7 n%%ﬁ%?0%@§¥§?ggg%gl.75 ng/ kg, and the induction
@or i o4 Jladisnadfred perald outtere2n nwOtadsibinb id ananiterddher

referred enbodi nen t he i,nyention pravides the use
B AGRBPRERO R gt BN e R PaPERE B nd JGereen the total
di scl @sedf teidibihe AthSkiSteRdldieng eHeahaifRa e hefd@RINHWEMNBan or
reached at the end of the induction %eriod i s about .
3.5 ngfurbto the &qtal dose 9f Glagripe epchedhatgthy ead ef thednduction period
enbod}yent, the total dose of C adribine reached at
the end of the induction period is about 3.5 ny/kg,
pref eAdbhdriBnsairagpdigd vahedtin heCladdbiot isoninpeisicod. | ast s

up to about 4 nonths. 10 In a further enbodi nent, the

i nvention provides the use of a conbination of

In aGhakkrichibdainae thd inhedivh grovades dhSise @3 @ domBingtith ofdigd@hife and
the C adribine-free period (ii)) lasts up to about 10

IFNRRst: B gisg}psegéle{%n,mtﬁm the Hen quiq@dastt%u%@@gputgl months or up

to aBRNBASontHs W t&abdth b hghagbodi ment, the invention
provi des the use of a conbination of C adribine and

In a further embodiment, the invention provides the use of a combination of Cladribine and

IFN-beta, as disclosed herein, wherein the induction period lasts up to about 2 months.

In a further embodiment, the invention provides the use of a combination of Cladribine and

IFN-beta, as disclosed herein, wherein the induction period lasts up to about 4 months.

In a preferred further embodiment, the invention provides the use of a combination of

Cladribine and IFN-beta, as disclosed herein, wherein the total dose of Cladribine reached
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| FN- beta, as di scl osed herein, wherein the

Cl adribine-free (ii) period lasts up to about 8
woirhss17i n a further enbodi nent, the inventi oPCT/EP2007/055013

provi des the use of a conbination of C adribine and

20 | FN-beta, as disclosed herein, wherein the

Cladribine-free (ii) periodyl asts at | east about 8

nmonths. In a further enbodi nent, the invention
att er odt?g?ha 1%(21%‘[%%2)81]? 13 &% grq ol ng/k%%ogere%l)(grﬁ %gr)l?gqlq glpreferred
emHodatkmit, bheﬂ&)’czﬂ e qrellhditbid redchkead st the bpd bfxhab@uttickberidd is about

afurt er emhodi t he i nvention
1.7 5\%@% aréger% % 1ds éngglfg an@gﬁb?ﬁgtl%ﬂerw LS EPAY ZAgnths.
| FN- beta, as di scl osed herein, wherein the conbined
duration of the induction period (i) wth the
In aCfuathet proferrddr erabgseneid thei inyeritonagiyoutles] theedse qfabeembingtion of
Cla%r‘gt)?tltleg%\)q ISFII:\?‘:Jl gtg ra%%ll s’élc}s?(ﬁherglﬁld%%l%te{ngtﬁ? X talg({r%)g% PP ?E@M}i%g reached
at tid ardlrofhhmmdﬁdft&m ﬂé@o& @DaboliB5. Elﬂg/l?gﬂﬂr&?@ﬁ@'?} 9oHKg3 In 45)referred

riod |sa m)nths rati on of t

et ot b o PP R s s Sl the R irep s abou

3.5 Rg/Mehprefhasly B BiRER S raﬁ@ t%ﬁdh@@oﬁ bénod 18st@RO R abBuiPRbRS:s.
or the duration of the induction period is about 2
nont hs and t he duratl on of the C adri bine-free period

In a(fhhﬁer e?hboagﬁ)elﬂ{ %H?)ﬁox?dels rt]heal%se %?Ele%bﬁlgg&gbf@l?&ﬂbme and

e 1 nvention rOVI a connil natl on

[FNeaed rak kinsnbsahhierethm&Iemathe ﬁa(ﬂlbﬂ@l—ﬁmepbri’od r(e) rastswipetoabout 10
‘%AFe con‘g)i%(e)dt ion o 3 t|on period (i)

MRS AT Y a ‘inB]il 2O RIQ aﬁ?%‘ll OIBOIE ?) is about 1 year
(about 12 nonths) and the total dose of  adribine
reached at the end of this year of treatnent is about

In alﬁjlthfg:m@dlnﬁpéft]@q iapenfion Proyidqy tlpg‘gl}q@ g)f acombpatiomoCladribine and

NGRS s FLELEL AORH. et e B ERERY) AR EhD 28 abour &

momdhy. ati on of the C adribine-free period (ii) is about 8
nont hs, or the duration of the induction period is
about 3 nonths and the duration of the

In aGuAkkTicRibdemidhg @hdPkéridn (prdvidds Sheade b a%oﬂiﬁ@ﬁhﬁh@n OMIaHﬂilﬁne and
duration of the .inductjon Eerl od is about 2 nont

PN o disglopest heseinovheraia thy GdAdriBingdtae (e priad lagis af lie)ist. ot 8
mor@Rout 10 nmonths. 15

In a further embodiment, the invention provides the use of a combination of Cladribine and
IFN-beta, as disclosed herein, wherein the Cladribine-free period (ii) lasts up to about 10

months.

In a further embodiment, the invention provides the use of a combination of Cladribine and
IFN-beta, as disclosed herein, wherein the combined duration of the induction period (i)
with the Cladribine-free period (ii) is about 1 year (about 12 months). Preferably the

duration of the induction period is about 4 months and the duration of the Cladribine-free
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In a further enbodi ment, the invention provides the

use of a conbination of C adribine and |FN-beta, as
walcachsser herein, wherein the C adribi ne-freeP@EPEPDA7/055013

(iv) lasts up to about 10 nonths, or up to about 9

nonths or up to about 8 nonths. 20 In a further

enbodi nent, the invention pssovides the use of a

conbination of Cl adri bine and IFN—beta as discl osed

perlog (1?) gl%out { rn_nel_%jr%hst he }%Sd%d rtfﬁ)lq O?ﬁl rl{l e}[lglé R%rl(%ie E(?utl arﬁtg?ths and

the idora€io io® Mhdd CoMtiB@s- ﬁeh eetise (0f isaatwatPi maedthgrorahe duration of the

Cl adrihine and _25 | FN-beta, as. disclosed herein, . =
indygrigp @EHOq Freatauhdrneitheand de d(“ir"U)OHp%frt}“ & Tdsibins s’ pegiady( is
abo@@Uhosths. MoNt hs. I n a further enbodi nent, the

i nvention provides the use of a conblnatlon of

d adrlblne and | FN-beta, as dlsclosed herei n, wherein

In abfﬂﬁhege ealﬁgelﬁ% ?‘ﬁ%@ Itllle) %ﬁﬂé \).}91%_(2%5@9?%(%6 and
IFNRSTd, EE’Z%'H@WS&BE&E:& whbreimtha doufoﬁﬂbdrdmmmfﬁhmﬁndubﬁml period (i)
i nve ovi des t.he use of a at i of
Wltfdhﬁ&ﬂ?%q%epé?f‘dperﬁo NS ROVt S Y & OagLﬁ pd thiy ttaddgse of
CladitRh&fa8Rd Rt |tﬂe dnd o Qi ‘S}ba?rt(ﬁ tRgtmiur is%oﬁthf-W Gy, ipRiteably 1.75
free peri od. In a further enbodi nent, the 1 nvention

mg/kg eV 3t5n@g(k§ep@ferdfﬂr§ dribinadkei BrefasgblOtheaduraianeofzhel induction
perig Qﬁ%l o nﬁl' Sa‘flldocﬁg uﬂ?%ﬁ lot:th e{d‘la‘llbﬂlet%% %erlodr(ait) iiso ﬁbout 8

ree period 1s free o
morithk, lon tlee dwratidnest thmmhicmmnpqnodhe abow énhomths pucbthe diasativhef the

Clafiigathed abRar iN3S L morfRe o B Aol DR ftip S degod s

abotif® HentBHM thd dARAGMSS the CladHBink Gre@peHbd Gi) IP4HoE10 AbnHP
to about 2 nonths, preferably up to about 2 nonths. In

a further enbodlnent the invention provides the use

In agfjgt%iros b i lt PRk af HQOQ%{‘A e'gef‘heaﬁkg of é%OIIIlE % &6 Clg 1b1ne and

éin, wher ein t e total dose of adn
[FNalgitd, b sliseloedl hhnelnnghdzrhm therlladribmarfoe geepd o) {asisiyp tlosabout 10

out 1,7 ref erab /kg. In a further
mofiPapEpy o arRet & PrbuddidBeeor G adri bi ne
adninistered during the mai ntenance period is about

preferably 1.75 ng/kg, and the maintenance
In aﬁ?@ﬁhqg@mbggltmoenb r5hq @V%@Htprozfldes the use of a combination of Cladribine and

IFN-beta, as disclosed herein, wherein the Cladribine-free (iv) period lasts up to about 10

months.

In a further embodiment, the invention provides the use of a combination of Cladribine and
IFN-beta, as disclosed herein, wherein the Cladribine-free (iv) period lasts at least about 8

months.

In a further embodiment, the invention provides the use of a combination of Cladribine and
IFN-beta, as disclosed herein, wherein the Cladribine-free periods (ii) and/or (iv) last

between about 8 and about 10 months.
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nmonths. 20 In a further enbodi nent, the invention
provi des the use of a conbination of C adribine and

wo Bidhetiaz as di scl osed herein, wherein the coprdi/ERI07/055013
duration of the maintenance period (iii) with the
Cl adribine-free period (iv) is about 1 year (about 12
nmonths). Preferably the duwgation of the maintenance
period (iii) is about 4 nonths and the duration of the
25 Cladribine-free period (iv) is about 8 nonths, or
the duration of the maintenance period (iii) 1is about

In aafuﬂlﬂd’itehﬁ)oaiﬂfént hige iduerioh rovadestiieuslodd cbbimatidn €8Cladribine and

eriod (iv) about 9 nont Even nore prefer .
PNl iy P10 85 T pecpep AP %&@llﬁ%w%ls G guring t fb%flﬂbme-
freedpeABAt hs and the duration of the C adribine-free

period (iv) is about 10 nonths. WO 2007/135172

PCT/ EP2007/ 055013 47 In a further enbodi nent, the

[ nt| n.proyide h . of |n
In a gi r?gﬁ}f%}c; tlgei ]?_\Kél%@{li)?o é(ges él%s cﬁ%ose &gl%ll[e) tign of ladribine and
IFNHhm casrmilmmluhmmhom}&felm hihe n@iadtibimaifee peﬁodods i(re:d Iof any

with the Cadribine-free period (iv) is about 1 year
m(“é‘BtBad’tonlz mont hs) and the total dose of C adribine

adm nistered during this year of treatnent is about

ng/ kg, preferably 5 1.75 ng/kg. Preferably the
In aofuftbﬁrue@mélﬁnemh éheninventien areedsséird e of picpbinstierbefiladribine and

e
IFN?%\%, IA? g%g%(s)eu(% ﬁkgeiﬁbu\&%gi’ﬁq}éér) ina tn'?e%g%eg?elrrig? l%fs 1{1;{1@ N oliid 4 %nths,
or upae altoen a noathzesd updo @bout 2 rhcmthsb ptetfer3vlyop tdsoan2 molnths.
duration of the Cl adribine-free period (iv) is about
9 nonths. Even nore preferably, the duration of the

In afeHtRdr@RABERN R fthOidvértioh prdvades AROUEe 0f a KDL MGt GNEF C188ribine and
duration of the O adribi ne-free period (iv) is about

IFNstytayg digsloscricher ¢in.avinugip flesy togvow aférrdribingerdnipisiseqdghring the
IR SRl 27 SRR AR L Ch) B DM o

embahd magnit, ot:he aq')tak d@eiqfdljadlrik@mﬁ p(bniinim:réd Yluring the maintenance period is

aboft, 1 ek THEPENBE Bk 1 b BB G enavbaRo goou 2

moear s (about 24 nont hs). In an enbodl ment, the
duration of the induction 15 period is about 4 nont hs,
the duration of the C adribine-free period (ii) is

In 230R: e%b%ﬂe%? the 150&1‘[1‘&4 ?&h&é@ 1 use R 2 WBIBISAANGE [adribine and
period (iii) I's about rmnths and the duration of the

IFN@P@&&;I ras bluswb)sed b@eme mihegtir( the) cmllmdodmat&nntnfrﬂlh gnaintpnance period

(iii) A BE 15 1ne L&D périodktev)diéJ 5 nye(e)lrf (atbgl?t 12 months). Preferably the

duration of the maintenance period (iii) is about 4 months and the duration of the
Cladribine-free period (iv) is about 8 months, or the duration of the maintenance period (iii)
is about 3 months and the duration of the Cladribine-free period (iv) is about 9 months.
Even more preferably, the duration of the maintenance period (iii) is about 2 months and

the duration of the Cladribine-free period (iv) is about 10 months.
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i nduction period is about 4 nonths, the duration of
the C adribine-free period (ii) is about 8 nonths,

wo b@7dssiat i on of the maintenance period (iii) PSI/APDOT/055013
3 nonths and the duration of 20 the C adribine-free
period (iv) is about 9 nonths. In another enbodi nent,
the duration of the inductj;on period is about 4
m)nths the duration of the C adribine-free period

Ina I‘% ena 1219631 L rt}?eog’?f?nftﬁofl)pr Vl(?egbg&?stel ngﬂlfnﬁmag %ndoq%ladrlbme and

IFNCBH’[zﬁtals Qisclifsed herefdl, adheicin tie- (foﬁrﬁﬂndﬁledmﬂﬁbn( dfthe inSaigtbiginte period
10. nont ot her grrbodl men{l (%H durati on of the
A& PReY

(ii); Wigfy e @H%@P? ¢ ipgriggh Gt 1s33h08h tolar ety yd the total
dosé BﬁCl@hﬁi"&iﬁé erﬁl%lsté%&ﬁd&&gﬁﬁlﬁ hed of 'tﬂeﬂtrﬂeﬁt 1§Q9éﬂt 197 MR %rﬁr{:ferably

t he durati on of he mai nt enance perlo III is a
1.79mgtkgt Resferalplp tlnm@r@lmrmf the Hmnt@m\ece@famdu (phrieapeus g months and

the{B %&1% 0% 'We ¢ aﬁ¥1§1:ﬁg Lﬁteeﬁa 1is abou?go}nhgth ogﬂgg%{lmnﬁgltl 'of the

ration 0 perio ISa
maiendies petlbﬂa (idyisadboon3 @ﬁoﬂl’ﬁ;&md@hadnﬂabbm of fhee@lagein®frec period
urati.on

t 9 nonths,. the t he e
(iv) ﬁ%ﬁl@%ﬁ p%andaore Prqfﬁra‘ihaz tﬂsﬂaﬁ&twwﬁ%ﬁ%ﬂ%ﬁaﬁ preiod (iii) is
aboUr AbhtAg aIQf tht BEraGbREf thd® CNRArbe SR PeHOH(1() ¥ hbdud 18BRMEhsO
nmonths. I n 30 anot her enbodi nent, the duration of the

i nduction period is about 3 nont hs the duration of WO

In aﬁﬁﬁ%%@%ﬁ%aﬁgﬁfﬁg%%é{l %0&9?11% the4|ﬁse 0@91 cgnﬁglraﬁ%# gif%%&ﬁﬁne and

duration
IFNAmita) tag ralwnh)eecbherremdwh(:nem the icemabed tduitioo rif s auddcttoneperiod (i),

the AR TR el 4 Eith o figatse FerbS (hipand eSO BE s, geriod

(iv)i 19 dbiit Izgybafge(rab&a d4smakB! InzaﬂT@ﬂﬁb&ﬁmeﬁth ¢he @iHitddnl @Mh@finduction
the C adribine-free period %‘rls about 10 nont hs,

peripés Aokt Mswthss the ﬁiérae;lowf ﬁteéﬁ dingsEes Beriad (i) s abgut 8 months,
t

the BRNG brTRC PRl PO LA RSN, RS b A Qi Br e

Clacﬂrlﬂ:enaalﬁrcfapq:rmd @Y) i about mdmoanMMOmmem®@Dmt the luration of the

1nd1J(rI>%0151 pf:l’éo %gh(ﬁju rffg}lé}ﬁl?.ﬁ, ﬁ§ (fu{aﬁlé)n é)gﬂgt(?garebd% erlod%l) is about 8

monTh, Ml aned ¢rahd @dintdnahde pesioddRVtis S Btnlitﬁltlﬁbrtdldtth@ duratlon of
duration of the C adribine-free period (iv) is ab

the §lagghingaree nerigd 6ivh ér 2homb & anandie In enpshe griperligpenbfthg ﬂ@atlon of
the Hrf!ﬂh‘t%ﬂ ﬁé}lo‘a%'a‘BQutLP Iﬂoﬁt}ﬁbﬂfétdu@atwﬁrﬁfnﬁe ifibtHelfalel 1%'1]109]‘(11) is

Cadribine-free period (11) iIs about 10 nonth
abouth& mahtirsatheoduratiort h%thﬁanmn@nawc epeped (gl 1§ rabou) 2 moatfbo @hd the

hs d.the dura dr i bi
dure%on ort1 Cla?rlbme %;De% BE:H%@\E?D Routql()n afﬁ% ir{ et em%odlment the
durz&iﬁﬁOcﬁﬂ ﬂﬁeﬁhductlhﬁf pleﬂtvdéﬁlst hieut Br evhitle Stht hiardsioe d_'ff tha Cladribine-free

C i.nation of drj bi ne d 15 | FN-beta
perl_ag Colipdea ARty a@ﬂd@i@éﬁOﬁ of lis reisntnse PerGER o abput drponths
and! AUGLHOSh R th@ACklidibine-free period (iv) is about 8 months. In another
embodiment, the duration of the induction period is about 3 months, the duration of the
Cladribine-free period (ii) is about 9 months, the duration of the maintenance period (iii) is
about 3 months and the duration of the Cladribine-free period (iv) is about 9 months. In

another embodiment, the duration of the induction period is about 3 months, the duration of
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and the Cladribine-free period (ii) is about 1 year

(12 nonths), the conbined duration of the maintenance
w@eoo7ass1fzi i) and the C adribine-free period (POWVEPB®07/055013

about 1 year (about 12 nonths), the total dose of

Cl adri bine adm nistered during the first year of

treatnment is about 1.7 ny/lkg, preferably 1.75 ng/kg

and the total dose of CI adri bi ne adm ni stered during

the g‘l‘j%fé%ngb eceol%%?é?n% }s abou n r%ogn%gh%gs uarg)thLIIlt ofl tﬁ% mr%ntgxga[hce Rerlod

(111)81“@ dbbet 2 ﬁﬁﬂ(;iﬁlﬁdhmdoﬂﬁgdmﬁitldrﬁO?HQUCIaérlﬁﬁﬁ-gﬂ&S petib@ (iv) k;s about 10

uration o . Cladribine-free  perjo out

morghgyfihrppdh ertﬂﬁé diaeat Vs stop g Ui ‘t‘%‘ﬁ%rﬁ’&%"‘{)’éﬂ}%‘ﬁ(mi}?@s the

durdtﬁ)nagpl’e'ﬁe @Hﬂ?fﬁﬂ%sfreeaﬁgldqu)d‘ﬁ @Bd)Lin(me(H'ﬂ?s the duration of the
Cl adri bine-free period (iv) is about ths. In

malaﬁqmﬂ@e rperledrbubl lSn?émlt 4tnitt@th$mnétth© du@flom hétherfélladltlblmrfree period

er h Li.on .t
(IV)% abé)r ] neﬁlgr Iy eemotg?r eo ?Jm%nt ethg H%r% o %f tﬁ dﬁgtlont;herlod is about
2 mduhatthodurefiort dsfehené?laﬂtlbmamee ppﬁdsd Q1 i abouj 10 monthb e dBration of

nont hs and the dur. on of the d.adripine-fre
the (R CHECe Befipd GunERa 3 Nt GPHabe g e bine-fre
perlgél' (9 isado®f 9 hdgthk NEUGHIeNRBSdiA6ht] fhe ARRKIbN Hf fHérlﬁclﬂﬁtlon period
he duration of the C adribine-free period (ii)

is ah%@t mgntfyrthiy duratipe ofl theat lndimbing-fremeciad (b enabroe lﬁémnshﬁ the
I t r
dur%qo'n d%fl lg?ene ﬁ#ﬂéengﬁ% Plg%is pqlgdis Jﬂ’%uﬁgu‘?ﬁo’fgg 3a81fd ‘Ehg %uge.ltlcinn of the
Cladnitondifee parfpddivinedbout HWemonthat | on of the i nductl on
period is about 3 nonths, the WO 2007/135172
PCT/ EP2007/ 055013 49 duration of the C adribi ne-free

In ap@fth@@n{botidnens tRDRWENtBn 'ﬁﬁmidbﬁ thd e ofdcaibRati&f oft @l@drlbme and
mai nt enance ({)erl od (iii) is about 4 nonths and the

IFNdhetatap shiscloped hereiny sdeichl Hhe-dopdancdehrgipn qﬁﬂw indyctagsppgriod (i)
anthé‘r@[gdhﬁmeIﬂ%e%gt)@gﬁ)ag polelsl f@ghtr (I%Hﬁmﬁﬁf Q% &fle& glfratlon of

i nduction perio out mont uration
the nhemtaadr p¢nqde(41f)r@d tb@ﬂlaﬁdlb(nerf)eel rEriabdy) iQabmount hear (heut 12

ration of 5 e i nt enance rio i S..ab
moryihi B Gope GRS EOR R B iag Pt S RAftne Gpbour
1.7 G, bef@bsivtl. 3 ABRERASd tHeton @M&Qif (Bz[ﬂi’ibﬂier@lﬂhmsﬁefw durlng the

duration of the induction period is about 3 nonth

secqnyey e pidtcetnenb s ARt Y aurkes prderphlyd. 7|§em%a I(luap)embgdlmem the

dur@RAUSE B rﬂ?(ﬂfch&n p%ﬁ@d i ARk 1400 o Bths tt'ﬂ@ VR 3h IFRRE  ladribine-free
period (iii) is about 2 months and the duration of the

periGi &idhris bbove Sfmanghsp thei dudhtion Y thesnahiuanct Penarhtiisis about 4 months

and‘geh(e)t (E%Etls s Oh?e(gltaﬁotlfq?e] ﬁgg[[?]etrllogu{,lVf i id h 0 ]’[O?Ihgg)u%t an another

emboldatknit btho eufaties ofetid mdudtion) peri®ddbabdut 41ﬁioﬂ1ih51t ths dutfafieén of the
ration of the. maintenan eriod ( i s about 4

Cla %@fe%\%lqdr@ &H%%aw %ﬁonfgﬁ t %%ureﬁ%#tia? ResnapcRariog diih) is

abolifl ¥ )mdnﬁlsaé*ﬂgl'{fle GuiaRO BB the! MladMRhNEE: SERAAL PR abohtN® months. In

duration of
another embodiment, the duration of the induction period is about 4 months, the duration of

the Cladribine-free period (ii) is about 8 months, the duration of the maintenance period
(iii) is about 2 months and the duration of the Cladribine-free period (iv) is about 10

months. In another embodiment, the duration of the induction period is about 3 months, the



10

15

20

25

30

the induction period is about 2 nonths, the duration

of the Cladribine-free period (ii) is about 10
woerhss17t he duration of the maintenance peri OPICT/EP20)7/055013

is about 3 nonths and the 15 duration of the

Cl adri bine-free period (iv) is about 9 nonths. In

anot her enbodi ment, the duwpation of the induction

period is about 2 nonths, the duratlon of the
dure@o%drfl“ gfﬁeno la({r inc- e; tpggoé] C(ela 1%r bp Eélt IrrliL Ot r&l atlfg of the
maifileniles pafidi tilig isdaboat 4 afondis dnﬁ&h&liﬁldﬁblb bh ﬂref@le@rﬂﬁﬁff-ﬁ@ﬂ period

ut. 10 nont 20 | further enbodi nent,
(v griorh§ ah %énhlﬁPBt@Frof‘é’% idifaeniiBe grraloneiibe fALHGH Rfiod is about

3 m@htﬁg rth@ betiener thk KhhBBiR- fr@lspegl'oa e ﬁbﬂths whe Hﬁﬂaﬁon of
the conbi ned duration of the induction period (i)

the mipéntChaade ipbiiere (i) e apat |3od10(1¢h8)andsthakd©mtlom ofethe Qlaleblne -free
perigg ?1&2§)5&P§tr§m§§{£lpltlﬁ§a%eﬁzg gnt?lll%c%’] mg thte Ql%ra% %ﬁjea}?&uctlon period

is a0l mbntheathe (dabioh of2he mlmlhbﬁl)a fretel’}&rlbdt(ﬁ} isdeimat Bfmonths, the

Cl adr ne adm ni stere r|n f|r :
dur%twea?ﬁrﬁm MagteBth P%O@ (8D g gr@% au@ 5%1}% of the
Cla@find-hee pAl (1Wa$ St 1@nﬁﬂfﬂsb1mo@@ﬁbﬁb§dl%ﬁtd t}ﬁi:UdulraﬁQ)n of the

the second year of treatnent is about

.7 mglk
indystien eeragsl ip aboTs? mgntbg, the dueghior ﬁﬁ@@u@%@dﬁbmq-ﬁ@e Pfdmda(!li) #rpbout
10 rﬁ{)}}%% ?%én&%?&&‘lh&qg ﬁ%ﬂn‘? Iaiﬁ(Ze ﬁekpl%ﬂt(mé é X thjfp% %ﬂ% and the (tiuratlon

of ti: Gadtiise-fibh perm:ﬂr(axt)umbomf 8 trtwthmlinrahetha]nmquiﬁnemdth(: lduna)lon of

about 4 non d tio f he., . )

the i@ beriba R ab0B s MRSebr e Celigs S B8 Crfipine-frgeperiod Gi i

abotN} RRhthdOthe rdamlbmtthe amtehdh@t pRddqliitidaborBIFoh®S and the
period is about mont hs, the duration of the WD

dur@@@ﬁfilsﬂs@iﬂzlﬂbﬂe?ﬁEPmow 055012bous) mongr [hinether ﬁ@éodlment the
durzﬂﬁﬁl' G%hé lihductign ?)Q H(% ia 'E]t2h§10 peth %@thoﬁrbfotile td]ﬁdrlbme-free

mai nt enance perio Il | nont and
periddir(a} isoabooit lt)hleom’hadhc biluraeloﬁ rcéeth@emalmdn@wpem@i abput aBout 2

moi R e e S Codlatt T Al i Heohl PRl of

the C adribine-free period (ii) is about 8 nonths, the
duration of the naintenance period 5 (iii) is about 2

In afrber smbedinienb thrinxgntion pervidesdhacyss @f pspmainpHigrotfeagdighyne and
IFN(BeYe) a% RRRL hérgln mgltelﬂlstheld%nﬁﬁ'r%hﬁﬁat%b&dth%ctl&ﬂqﬁenod (1)

duration of the induction period is about 3 nonth
andtthe Cladobaeiion p@fIOd i) iSladuti byere (12 ewnfis}.itod cc(mbl)led duration of

nmont hs t t he.
the BB HSnged oS LGB s MRS endRally SRACT S e 12
moﬁﬂnﬁdﬁb ttitz[le}oﬁd’ RC1p@ritifdadniihferddsduring tiie Brstypiat biStreatiient is about
not her enbodi ment, the duration gf th i nduct.i on

lf&a@rqura%\lpsoﬁﬁ mgKezangpihe ftal dage o B‘ﬁ agpugiptgred during the
seccgd%@ﬁﬂ &f’tf&%fnflern??s 2804 P nfdilg, ptSFerdfQUt75ImPREt S b diment, the

duration of
duration of the induction period is about 4 months, the duration of the Cladribine-free

period (ii) is about 8 months, the duration of the maintenance period (iii) is about 4 months
and the duration of the Cladribine-free period (iv) is about 8 months. In another

embodiment, the duration of the induction period is about 4 months, the duration of the
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t he mai ntenance period (iii) is about 3 nonths and the
duration of the Cladribine-free period (iv) is about
w@20m0n84132 | n anot her enbodi nent, the durati onpOf/EP1187/055013
i nduction period is about 3 nonths, the duration of
the C adribine-free period (ii) is about 9 nonths, the
duration of the mai ntenancesgperiod (iii) is about 2
nont hs and the duration of the 15 C adribine free
Cla@rh Aney dlﬂr er Oﬁi (11 18 a%gut 81m Iqt‘l?lnlttgen dlbrg{] oot %c,] renglgl? nn?n?% perlod '(iii) 1s

aboBDR inttdthst dna thke) dautatiom oﬁfhet GlediBinadfiebipatod (ieeisp®bito months. In
10 .nmon t he durati of the

0} A
a@?'ﬁ% ngéﬁ@g“ &dpggon P’(t thy inductiggRFroq | %Wh% meRths; the duration of

the @‘Hd@iﬁohféffreeq;erﬁ)h%lﬁsaﬂfohpi% Do eP@Irh RS &1 the Iﬂlasfntélpé%é period
n anot her enbodi nent, the duration of th

(ii1)i inchbowt bhmpélna ol the @beiian of then€ladribingréred teriod div) d$ about 10
moritﬂe InCI Aid %m%gtf“hrr{eﬁg tl%:c?ulr%gon of tﬁe 1n8uc%1%a %?19(5’& %Bombrglhlf’ths the

e ‘duration o enance
dur@diomoof hise aiisdritive-freturpatiod I’(ub)flstzﬁﬁu09ad’[dnﬂisn &hef rdneation of the

erlod i.v) 1.S.a nt hs. anot her, e
maififgpancy @%%?3 g1 ra %PH%“ “?fgﬁwn&ﬁhia dpgen o thﬁb@gg OB Rt period
(iv) FPE0E8 ndohs didraabiheneodifient GhadhiaRb 6t the ﬁﬁluctﬂﬁfﬂe@i@d is about
(ii) is about 10 nonths, the duration of

3 mapthpt the dwesom et the ¢ lgdribine-fres pesiod(iipis ah@w\tt%@oatha theyduration of
the ?%\rlﬁgﬁagﬁ ?)Eré%(h Flugl@gB&RISnﬁlotlﬂqg%é}Bethé qurag }{)ofl the @Qd'ﬂblne free

urther e e G nvent
peripd ¢iv) debotthemosths.ah aaothondhbatiment, G dﬁ}emldn Ioﬁ'th’eendimdon period

DBt S5 26 056, PP W 0P, BB (L. e
durdtion®st tHAORRAHaA&d bédod @T E}EZ’%@Z‘{ 05R0ABs 2l MBOhISion of the

Ereferred enbodi nent of present invention resides

Clagrgpipgrreqp@iogf(ivg ig gyt ﬂx%tmoélﬁls b ancfhsy embpdment-fpeshiragion of the
dec%n é@ﬁ‘od@ ?&t‘?} HHReh8f the dlTB! ﬁbﬁ@ 'atcﬂf‘uﬁfbiﬁef-ﬁ@é Ao, i) is about

nts suffering from nu e sclerosis a
10 ramﬁhsr, aliar rauatomyofttbe atirtgaste pﬂm@dcﬁoﬂvmhduoﬁa atonthsemg e duration

fo [ ti.pl e scl r.0si.s d adri bin
of bR Pt € 7 aties o s s SR Py’ e BRmtion of
the BRIOMGN HdrjodAB abBGUL hicathsP e dightivAesfeth & CHRBiHekRepdrvd (ii) is
adm ni stered and wherein the total dose of Cl adri bi ne

aboyte Ht Hiethat the Klgradie obthe ReNtRgst PBiRdgED) @by ¥ mgths and the
dureﬁgﬁl-gf the @1adRBIK Greb cf)eﬁg@ HR/) B ﬁoﬂgé khntts! n) arfdther embodiment, the

d adribine-free period wherein no Cladribine is
durgtdm ofi tht endagtion period is about 2 months, the duration of the Cladribine-free
period (ii) is about 10 months, the duration of the maintenance period (iii) is about 2

months and the duration of the Cladribine-free period (iv) is about 10 months.

In a further embodiment, the invention provides the use of a combination of Cladribine and
IFN-beta, as disclosed herein, wherein the steps (iii) to (iv) are repeated at least one, two or

three times.
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10 (iii1) A maintenance period wherein Cadribine is

adm ni stered and wherein the total dose of C adri bine
wa@eoenrnsaver ed during the mai nt enance period i SPCDRBI007/055013

than or equal to the total dose of C adribine reached

at the end of the induction period (i) (iv) A

Cl adri bi ne-free period whergin no Cladribine is

adm ni st er ed; 15 wherei n the induction peri od | ast up

A AP TR o i Mo de RN e F pt P shffgnacion

of Glmrtb(kb)nealtb"lblslbetﬂ. %rhﬁﬂmhﬁﬁufaﬂﬁrelﬂf al e dxbint Q)r éfmﬁﬁ@ﬁatleﬁfs stiffering
out 8 npnt hs t he t enance perlo |1

Iﬁﬁnﬁspls&sﬁfoszﬂ Hshthg are eCeradh il We@nﬁ%woaal @Fvyy for

muléﬁfétsélek&lst th@tj@f?l@laa-lq)mﬁ@ﬁttb $e ot 1§ datifbteRAS61RTing the sequential
adri bine adm nistered during the nai ntenance peri od

stepsdelapout 1.7 ng/ kg and steps (iii) to (iv) are 20
gﬁ‘bf og&quﬁi(%ucﬂﬁ% ggrlod g’il%l %L@Eldltlfnﬂg% a(!rﬂm%?e%(P Sl%d wherein the total

conbi dat iod € lafibGlcadsahbd BEthal’e:dd of Hi-ihéitcaioh eridchs from about 1.7

manuf act ur e of cament for treating patients
suf f ePBig 19 Aot I”E‘gkgﬂe sclerosis and who are

(i8f r agt@htidiR-Rbe pRRItWHRASH ROOKANbIE N dntiRigle/iy for
mJItlpIe sclerosis, 25 wherein Cladribine is to be

Gkl | & minicpinse eeeell Whtrep i adritineisediripeicd|and thdigepin the total
bel owgLiok g@lbrﬂ)g%mhhﬁ&el%ﬁ g Mgﬁ{leﬁg@?ﬁc@ LS B%évér than or

adm ni ster erein the to ective dose 0

A adrediah® the aghlatbsabf Chelribind redchtdet thadod bf the m)(mctlold period
i's fr{){)n about 0.7 ng/kg to about 1.4 ng/kg; (ii) A

Cl adri'bi ne-free period wherein no dadribine is

g niAsStRARBine-WE: O HREAZ0 R B9 24090k, 52

i1i) A maintenance period wherein Cladribine is
wheaeinrithfl Belegtion psrad iaserRfmatones tiganghs OkFR Exaiope3 dipsghsepr up to

ol FHBS L00 AL S0 SO DA,BEF Brs
mordls er op tChlamht i8bnerghs; elm:lmemteaanqel'wrled] (ﬂlkl)loﬂaststltpeto about 2 months;
the CREPEI R Erafr i s o e B BbY R PR Hlariine

adnPRPeFdRifihg thdMainfsr@idd SurioRriOubslRs .1 fg/ReSerdadeps (iii) to (iv) are
conbi nation of Cladribine and |FN-beta for the

perfopnsst et Byaeordhreg issi canent for treating patients
suffering fromnmultiple sclerosis and who are
refractory to at | east one conventional therapy for

In appthei @hleodsoénds ths iimyvention provides the use of a combination of Cladribine and

IFN-beta for the manufacture of a medicament for treating patients suffering from multiple
sclerosis and who are refractory to at least one conventional therapy for multiple sclerosis,
wherein Cladribine is to be orally administered following the sequential steps below:
(1) An induction period wherein Cladribine is administered and wherein the total
effective dose of Cladribine reached at the end of the induction period is from
about 0.7 mg/kg to about 1.4 mg/kg;

(ii) A Cladribine-free period wherein no Cladribine is administered;
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10 wherein Cladribine is to be orally adm ni stered
follow ng the sequential steps below (i) An induction
w@eoorassizher ein Cl adri bine is adm ni stered andp@hEP®0T055013
the total effective dose of C adribine reached at the
end of the induction period is from about 0.7 ng/kg
to about 1.4 ng/kg; (ii) A 4Ll adribine-free period
wherein no Cladribine is admnistered; 15 (iii) A
IR SRR PR PR PR ATh BB TP G P o
adm néfedeein e dodwidigirtive: admiinkeRainteinpeld Mdinthandeqeibd (iii) is
LN f ok At e b fot & g&ivgglogé; &?éﬂeqbriﬁ&,g%?ﬁq%é‘ SPihd%nd of
G adr ipRiiRRefisesariod wherein no Cadribine is
adm ni stered; 20 whérein the induction period |asts up
tiv) abdutladrimmiresperiod wWherdpnabladtib®e pordnhgistegnd. up t o
about 2 nonths; the Cl adribine-free period (ii) lasts
up to about 10 nonths, or up to about 9 nonths, or up
In atfortidy @utbo8inmenn tthsinyéruen medvides nianse of @ kbmdingtion §f Claddilsine and

t bout nont hs; the C adribj ne-free rio i), .
IFNptigg Br 3& nudisEE 0?6 mrgirement Phictmepeten sllfrpg %s@)ﬂtml@
scle®sis dadagid £t RETRHN B StISIsEOndsbnkBgichBiethsBh N R MANESe s;:lerosis,

Y

period is about O. ar’%r/l.kg and steps (iii) to 25 (
wheggia Glsrbgierie o ermsallyt agonipisterqdrfellowingdlie sequengiplgtdpes pelow:

B LSRR LR M NERL T PERYE P B
manuf eftdctive dode @ Cledhitoedmeiathelort thier @alt ofithe paiictdnt geriod is from
sufferin fr Ltiple sclerosis and who are

r ef ra?:tlogggﬂtnbgggé {g’luaé’gg l'zg’ﬁlgﬁ@bnventi onal therapy for WO
@007/ A35dFdiRCEHEER2A WHRIVASCladabivid ddaligis@edder osi s,

wherein Cladribine is to be orally adm ni stered .

flb] | QWIWQHTFH@C@ @@Irlm']‘fvhgpm @1@@‘#}3116?)@&@@1111%’[?1)6.(1 A.ﬁd wherein the total

| nducthon. DeflOde WIERRID. AANKAED ulife WTHBALERED period is

and wherein the tota ose 0 adri b ne reached at

t he elodveonfthanhthei tothlictiicctivepdosc o Chdfibioenredvbed afl the eid of the

ng/ kg. t.o .about. 3.5 nmg/ kg; (ii) A Cadribine-free

per i o‘(ﬂ‘dﬂﬂgﬂé’l@ﬂo%ggd adribine is administered; (iii) A

Q) Nt AEAGESHIRefrEOstrdenRidin £ atidiibing & ddmine@idat st er ed

and wherein the total dose of C adribi ne adm_ni stered
wheggejpthsginfpdiopgrried sl @ tpabewd menthp e pp thakput anonths, or up to

about 2 months; the Cladribine-free period (ii) lasts up to about 10 months, or up to about 9
months, or up to about 8 months; the maintenance period (iii) lasts up to about 2 months;
the Cladribine-free period (ii) lasts up to about 10 months; the total effective dose of
Cladribine administered during the maintenance period is about 0.7 mg/kg and steps (iii) to

(iv) are performed one, two or three times.

In another preferred embodiment, the invention provides the use of a combination of
Cladribine and IFN-beta for the manufacture of a medicament for treating patients suffering

from multiple sclerosis and who are refractory to at least one conventional therapy for
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total dose of Cl adribine reached at the end of the
i nduction period (i); 10 (iv) A dadribine-free period
wob@rassi7no C adri bine is adm ni stered; wher ei PCT/BB2007/055013
i nduction period |last up to about 4 nonths, or up to
about 3 nonths, or up to about 2 nonths; the
Cl adri bine-free period (ii)s3lasts up to about 10
nonths, or up to about 9 nonths, or up to about 8
hs: th [ . ' i) . .
B S SRBNRE RS 28 s R R
stepabolatv: 10 nont hs; the total dose of O adribine 15
dm ni stered durin he. maj nt.enance period is, a
)7 nOPREUSHER SFRYE W Frie}n)naaaﬂkm)ls adrainisfrepd ?ﬁdméfg
tWo Ofosk R €@adiibRSreadnBd @t fhd re%@ F tIRNRARHDE BLriod R&rom about 1.7

i nvention provides the use of a conbination of

Cl adringikgdo abprit 315Eng/kgt a, as di scl osed herein, wherein

adriybipe.i.s t0o be. arall 1.ni-st ere : aily 20
hce ARKlF 4% Bl il B0 QHRREI SRR o
d0) ngAGhadtchdrica erictbsherpinatladratiihy is Hdmimgtetcd add mbicreén the total

In a furt enmpodi nent , e.inyention provides the

s iS5 o6 b R PER DT re Aane e e ovigs than the
di scl sgdofasreiirivphacRinbd hitBe &Rt HihdRagetRh petigdrii;bi ne
reached at the end of the 25 induction period is

dsbut A% lsrivgdciesptiog Neherasn b Cidsbingfs adminisiotidhe
oo O UL RHGH 18 )Ll DGO BT BRL A0 o

aboetrfndntherthe Ctadsbinenfientpeded @) dastsdgpso thbeut ud enathsaor up to about 9

conbi nati on of C adribi ne. and | FN- bet. s dj scl osed
mofiBY 8 A A PR 1t AFinEReuset DRt G Bt dheres fgnths:
the CRREMDHER-Bde pdRdUR)A00Y (13 36 LBt AGTIMERROOFRé @&8I0dcke B4 ladribine

end of the induction period is about 1.4 / kg and the
adnyigytgred efupipg ithe, mapggaancst pagod ds phruid -7 ﬁ’@fﬁgnﬁ}r%t sigpsiii) to (iv) are

i t i ce period is about 0.7 ng/kg. In a

Imﬂ?ﬁ?%ﬂ%?’gﬁ%o ?%%ﬁ?@gthe i nvention provides the use of

a conbination of Cladribine and 5 | FN-beta, as

in o yoneerer i Rn T PRt R Rt risdnblel Sictetpine an

IFNLset af Whidchsed aslordiwiRRlin CldigibindViend bevrillyoxindasteiddeat a daily
a conbi nati on of adri bine and | FN- bet a,

use of . c FI as
dosgipkghogsdp A pei adiheg. ersiceblydr tPrOnae (adrigmgemgstaretgrably 10
]ng@gﬂhgﬁépered several times 10 a day during the

i nduction period, preferably twice or three tinmes a

day, nore preferably tw ce a day.

ou
ergilpethe total

In a further embodiment, the invention provides the use of a combination of Cladribine and
IFN-beta, as disclosed herein, wherein the total dose of Cladribine reached at the end of the
induction period is about 3.5 mg/kg and the total dose of Cladribine administered during

the maintenance period is about 1.7 mg/kg, preferably 1.75 mg/kg.

In a further embodiment, the invention provides the use of a combination of Cladribine and

IFN-beta, as disclosed herein, wherein the total effective dose of Cladribine reached at the
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In a further enbodi ment, the invention provides the

use of a conbination of C adribine and |FNbeta, as
walcachsser herein, whereby Cd adribine is oral | pCT/EP2007/055013

adm ni stered about 1 to about 7 15 days per nonth,

preferably from about 4 to about 7 days per nonth

during the induction periogd, and even preferably 4 or

5 days per nonth during the induction period. In a
end%%&%eﬂ%ﬁﬁcg[?(;?lgpﬁelrigﬁ q%ﬁ%@? ﬁbétl rﬁl\éﬁ(n L%I%QPEI@%/};%%’%ﬁ%CQSOS%SO Cq]etldribine
adnfhhisteted SIRenH e @ndintednes p&ryodGh alsbuit biTneg/kg oral |y

adm ni stered about 0.02 20 days/kg to about 0.08

days/ kg per nonth during the induction period. In a

In af tHFth¥@mbBIRRMAL, MRNhvedidE phdWRRHORe BT Qb RatifeottSI8d M ine and
a conbi nation of Cl adribine and |FN-beta, as

IFNehetas |ag slesdlonet kérein, whencmbyladyikide isbiorte ¢rslly péihingstered once a day

adm ni g bput 0.02 days/kg to about 0.08 days/kg
d““gggkﬁ%ﬁ%ﬁogg?ﬁﬁg t he mai ntenance period. 25 In a

further enbodi nent, the invention provides the use of
conbi nation of C adribine and |FN beta, as .
In agfﬂlgbqr_ abaonERL e INYHEIOB PHVS S dhG g SR empigapn B elpfigpine and
IFNasi, Bk 3is8168d Rici@ wihdi ClARDMea tARhIyL i Bistered several times

G adribine fromday 1 to about day 2 each nonth durlng
a dayhduringdhe indgetionpgrioddpremably0twige pr 1gea times a day, more preferably
twiddGl{,£P2007/ 055013 55 In a further enbodi ment, the

I nvention provides the use of a conbination of

Cl adri bine and |FN-beta, as disclosed herein, wherein

ribine. is to be orally.adm ni stered at dai o
tn syl siontatsie 1 Rt Rar RN b5 B &g Bine Bok s barpige and
IFNS LA G dRBIBSdA Hdkdih, Nehekdbs d1REHAd RBralRIdnBfisteRdlaBod 1 to about 7
further enbodi nent, the invention provides the use of

dayg pesompithapicbabdy fiomaghoubitrie abewt 7 daRensepenthaduring the induction
by . : i b : al |
perlgﬂ %h 9%/%%%&31?4 o) 8%}5'p@r Hoad d?ﬁg% glg'tlﬁ%%ﬁcrgrlgﬁerﬁ)rd. y

dmni's a dal dose o
Cl adribine fromday 1 to about day 4 each nonth during

t i nduct,i on eriod. 10 | further epbodi nent. .the
I s R R oY ERion e T b PRI o Claafitife and
IFN@eaglr dsbiRelosddd herein, whereby Cladribine is orally administered about 0.02
days/kg to about 0.08 days/kg per month during the induction period.

In a further embodiment, the invention provides the use of a combination of Cladribine and
IFN-beta, as disclosed herein, whereby Cladribine is orally administered about 0.02
days/kg to about 0.08 days/kg per month during the maintenance period.

In a further embodiment, the invention provides the use of a combination of Cladribine and
IFN-beta, as disclosed herein, wherein Cladribine is to be orally administered at a daily
dose of about 10 mg Cladribine from day 1 to about day 2 each month during the induction

period.
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| FN- beta, as disclosed herein, wherein Cadribine is

to be orally adm nistered at a daily dose of about 10
wooochasdr: bi ne fromday 1 to about day 5 each pONEP2007/055013

during the induction period. 15 In a further

enbodi nent, the invention provides the use of a

conmbi nation of Cladribine aad |FN-beta, as discl osed

herein, wherein Cadribine is to be orally
i G5 B ol RS R S8 aoBom o it end
IFNtHe@a, a8 dlieidsed herpt, imd@rei? Qlddaibiefibiitd beroralybathinBrted ithe daily

dosicp PP bl A N BB | 481 0SB OHETER Forig e ncyetion

perighadribine is to be orally admnistered in a
formul ati on described in WO 2004/087101 or in WO
2004/ 087100. A fornulation of Cadribine particularly

rr i an [J: I n 2 1107, o s
In a@ﬁ%@pleén%%dlg?en?, El?e %ggl}tlg)gﬁ)gwé(?eg?hee&sg%n\gﬁ 59%%%18§?1h8e)f1c1adrlbme and
[FNprees entdiapptd datingmwhetain &ldduibinkes te ivb @dillyeaiministeeed at a daily
i nventi rqvi des the use of a combinatio f. . .
dosgp %ﬂ%f‘ﬂ@%@%ﬁﬁxﬁ%@ T @ ety g?yg:g SRR ﬁ?ﬂ%@? gidyction

periGiladribine is to be orally adnministered at a daily
dose of about 10 ng Cadribine fromday 1 to about day
4 each nmonth during the induction WO 2007/135172

In agﬁﬂle@:e?r%gafnpeiﬁ ginv QioH %Hv%jes %%ﬁs%?ﬁ%bﬁbﬁlgﬁ%q of Cladribine and

arnaceutica rmulatron i's a rmaceutic
IFNfteetanals alisconsed Hesor, mbectin @1a46bR004 410 87 DBdllyoxdnninisiéed at a daily

dosg ooty it 0ot P OGh b RAT it e atvl B e inderion

peribfN- bet a, as discl osed herein, wherein Cadribine is
to be orally adm nistered at a daily dose of about 10
ng Cladribine fromday 1 to about day 5 each nonth

In aﬂﬂftﬁ&%rﬁblaﬁuﬁe[ﬁﬁ lt'l?et i'n%ﬁtig? %H\g)(?es ng%? 5%51%&1'3&01? of Cladribine and

armaceutical formulation 1's a pharmaceutica
[FNflmtanak alischosed desay, ivhettin 1ad6b004 1@ 87 Didllyordminisiéfdd at a daily

dosg RN [P TR RAET D URThCa T apelE Pt §F ncion

perigfif ective anmount of |FN-beta. The admi nistration of
oral C adribine and | FN-beta may be sinultaneous,
separate or sequential. Therefore an object of the

In a%ﬁﬁ&%hbbﬂ%%¥, lQNinb&Riod %§O\ji&s the use of a combination of Cladribine and
IFN-beta, as disclosed herein, wherein Cladribine is to be orally administered in a
formulation described in WO 2004/087101 or in WO 2004/087100. A formulation of
Cladribine particularly preferred is the one described in WO 2004/087101, Example 3 or in

table 2 of example 1 of the present application.

In a further embodiment, the invention provides the use of a combination of Cladribine and
IFN-beta, as disclosed herein, wherein Cladribine is to be orally administered at a daily

dose of about 10 mg Cladribine from day 1 to about day 4 each month during the induction
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any use of a conbination of C adribine and | FN-beta

di scl osed herein, wherein Cladribine is to be orally
wacoinrnsavered fol l owi ng the sequenti al steps dpPeTEP®ET055013

herein and wherein 15 IFN-beta is adm ni stered

simul taneously, separately or sequentially with ora

Cl adri bi ne. Anot her objectssof the present invention

resi des in the use of a conbination of G adribine and

I F osed here erein d,adri
peri] R o R, e LT RE BT e Sh hEe bl Puhlaion

demdﬁﬁdhoﬁ&ﬁ2@ﬁ%ﬁwm0H&dn%h@ﬁﬁﬂﬂ@BFMmbeta i's adn1n|stered
before the 20 induction period (i), and/or after the
mai nt enance period (iii). Another object of the

In a%ﬁﬁ&%hﬁoﬂM%¥ 'tl%nln’{/&ﬁlog %%dl&sttﬁbeus'é%? a@bmBine REPH ML IPAne and
Cladribine and | FN-beta as di scl osed herein,

IFthf:ézr ais rlisclas el hbﬂeme Where@m Olaglribimal 16 yo &d mwirallysadsmisigtered at a daily
dosw?# ab%\M[ ﬂ?]ﬁﬁ_cggqr%?&u§o Id%ﬁ 1 %c% Sobht 8 C?l;,l £ lee(ljc%er?(I)]n‘[l(ie ﬁlgréng &0 (ijnductlon

ered
peritl azdfdl bihaeid tee phmnaoeht(call for&mdﬂtmh s a/)phahﬂa(autlcal formulation

refer g i nventi on | FN-bet a
de“??eg %&228% HE Q&Qﬁggﬁ@ il ith oral O adribine.
Therefore, another object of the present invention
resides in the use of a conbination of C adribi ne and

As dipplogsd ther ela@%l p-Selpdisine Kerdglinisteden epmbBetia) ifhiaoherepgusically
effeg?\éegeﬁn ? F yFl@gg% nTl’?ﬁ‘I e?({n%ggfr%ngegfo(ggllgg%}%ﬁg HI?(PEFI@-'beta may be

I scl ose erern an
simﬁlfﬁﬁ/eﬁBZﬁ)@Zﬂa&Sﬁ&&@enﬁm Where @eraan cFFJ)'écb of theipsesatmviingidve raddles in

duri t he. i nduc erio he .mai nt enance., .
anyﬁlée Pg% c?qn atlcglv%ft élﬁ%rﬂ n?J réf I&(I\g%ﬁ:t? glsplcéﬁi Fren; \gﬂerem%la(?rlbme
is t@dFioRISt andidistiedd RGlotvive 1hBdUGicnOM &I ASkidsed herdih@nd wherein

mai nt enance period (iv) and the C adribine-free

IFNpstd i @dmistyred pignutagoouslgssparaishyeor spquspiallbyiph opapNlagepige.
is adm ni stered before the induction period (i),
during the induction 5 period (i), during the
AnqgtigirbgreanCthe peesentdingéntipp reuddsriy thdeseClifadeaniiimaionredd ladribine

ibods (4.i) a (iv) an ter the dadribine-fr .
and B e los ARl Ve R GBI b S0 A, i Bptiowine
the SBRREHiATENEPsOdisdIBiRd PHesiR Nind | WN&ETh | IPN-Bdi€ i Einbgdiéed before the

protein is chosen in the group consisting of:

mdliqtfpep?réqdo(h) et or aftgr the apnteranegperioddiill e 10 Avonex(r)
(Biogen) or Rebif(r) (Serono), and interferon-beta |Db,
such as for exanple Betaseron(r) (Berlex / Schering

Ano@y .obRrcebetha bir§sentt ingeritibhiriredea in @hebweué eadccirmbindﬁi@nqu dredribine

|nven i on ono, . .
and%bg?at s%‘iscf’o& ]?eerelgb ergla adrl%[lne 1830 Slia %a%rg?nllige’re% Eoélowmg
the BétﬁfeﬁﬁzﬁtﬂtgpsSdibﬂdﬁeaﬁﬁ:@djﬁ|a)/1d0ﬁhereln IFN- beta is administered during the
Cladribine-free period (ii) and/or (iv).

In a preferred embodiment of the present invention IFN-beta is administered
simultaneously with oral Cladribine. Therefore, another object of the present invention
resides in the use of a combination of Cladribine and IFN-beta as disclosed herein, wherein

Cladribine is to be orally administered following the sequential steps disclosed herein and
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15 intramuscularly. In one enbodi nent of the present

invention the |FN-beta is dosed at |east at 44 ntg
waendncasameous!l y per adm ni stration. Preferred POFEB20ancss013

regi mens in accordance wth the present invention are

selected fromthe group consisting of: 12 MU (44 ntQ)

of IFN-beta three tines a seek, 12 MU (44 ntQ)

daily, 24 MU (88 ntg) three tinmes a week, 24 MU(88
wherelﬁz:lﬁlgg)ﬁe% ﬁse}dm%%?tﬁgegn eurl?g ‘[gea rl%dlelgtle rnggeir%dg%e%n 40rr et malntenance
peried oy IHVEﬂtno&&ﬁrefeHﬂ-lﬁ &FH Heta i@ @Smdnﬁéredém the induction period (i),

subcut aneously three ek, pr rably in this
the SHIHRRES IERODEIA. Foethe: o QE aiélwp?wffﬁs P(égeﬁ%oﬁla) aﬂ(f\//é&v}w ofigen more

pref@ifab%fr el HRALis UaintEstered PR O el 193uctt1|3§ rRRYd of), (ﬁfrﬁ‘i the induction
ribine and Interferon- beta (I FN-beta or b)

perigd ¢or dirmg the mademnes pentodi (e dﬂﬂll@ﬁlthﬁgﬂlidrltammfrhfeperlo ds (ii) and
(IV)%ng’rr%ﬁj gﬁ &Iadltl?ﬁafreg ?ertm @V)pr ovi des the use of a

and | FN-beta for treating
patients suffering fromnultiple sclerosis and who are

refractory to at | east,on onventjonal thera for
As %?1?%63%@ hoge-gaagre B%Fmg?ﬁ@% the Brese dgvenasn e IEN-beta
pro®fh isChRAED B MR LRI OMINBIGtitd 8f: SREAHR AN Rdta Ee@&hb@ QW- example
WO 2007/ 135172 PCT/ EP2007/055013 58 (i) i nducti on

Avopexr P odBiggra) eir nR@I@j (PHPRD, |a§d daigifaionthstae ab,aﬁwhv\arﬁe fasj grample
Bet!{sﬁﬁm@)@%hex g@cch%rlﬁ% A?)aﬁlre )t @W?&g"fg bd l;kEd ?I{]%e q%lme of the

ctiron per out
presenGnnaptiog is Rehiffp @Setdnaglr i bi ne free peri od wher ei n no
Cladribine is adm nistered; 5 (iii) A naintenance
period wherein C adribine is adm nistered and wherein

IFNth@a tiot sk fer0s @ dainiSitREr byt cARM 4MdS b@f&&’ol?’ UdubB@takdd@sly or
mai nt enance period is | ower than or ual to the

intrargisgplagpsle ope cabadiniept picthe @&‘@ﬁédﬂ%@fm% cdhitf-tta is idesed at least
at 4L1 stu'bglﬁa %Félg ?crbédrﬂlnlsgrhtY%l @re%l@é# 4 Epﬁldflreg?negg i Q(g:ordance

el n no Ine I's adm ni stere
WItIpﬂlefmwsmUnwrmod ianesel gctedhfeorn mveegroin nonprstiug @€ sl 2t MeU 44emceg) of

a,conbi natio i bi . et or ..
bR e s AV 2 g PR MR REE) RS gimes 0 weeke
24 MTHU (BB oncal AailefTHRES B6s¢s afeopraferdb@asdlmmeer&pmbeﬁﬁah@maﬂy In one
therapy for nultiple sclerosis, conprising the oral
particularly preferred embodiment the IFN-beta is dosed at 44mcg subcutaneously three

times a week, preferably in this case the IFN-beta used is Rebif® (Serono).

Methods of treatment using a combination therapy of oral Cladribine and Interferon-

beta (IFN-beta or IFN-b) according to the present invention

In another embodiment, the invention provides the use of a combination of Cladribine and
IFN-beta for treating patients suffering from multiple sclerosis and who are refractory to at
least one conventional therapy for multiple sclerosis, comprising the oral administration of

Cladribine following the sequential steps below:
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adm nistration of C adribine follow ng the sequenti al

steps below. 15 (i) An induction period wherein
w@b@dnsdirne i s adm ni stered and wherein the topPel/EP2007/055013

effective dose of C adribine reached at the end of the

i nduction period is from about 0.7 ng/kg to about 1.4

mg/ kg; (ii) A dadribine-frge period wherein no

Cl adri bi ne is adm ni stered (iii) A maintenance peri od

erein b ne er ed e

el AR ERR L BB L POa HhT nRRLG R LrbSp e o
dur i ngost o€ Olrmabherramled petht @ed IoSthel indvetioh patiodis faspuabout 1.5
to the total effectl e dose of C adri bi ne reached at

the eM&kedp 2R 3B ER: on period (i); (iv) A
@gad r Amlﬂﬁlglﬁeeﬁeé)ﬁ&io@ & hoher £6 0108b4k @sdefd'rrgh@@réds

m ni stered. In a further enbodi nent, .
{iny end\| r@mntpnamﬁ @elsoct Wbere@éiledrltanqztsmldmmtmd a@d wherein the total
d adrj, bi.n cl I
the si% 6 SO? ﬁé}ragl)bu%e a {Il?ﬂl%tgfeggﬁFlg%glatrgg Sf%{laq% g)elilod mgwgr tan or
two ¢quaks. tht otal dqusebé Clagddbrhedhed at the the of th‘eemducﬁnn period
pr ovi &es the use of a conbination of Cadribine 30
and 1#N-beta for treati ng patients suffering from
gui ti RlQa&iRi-R8d Eﬁer@ﬁ@vﬁé’fk@nﬁ'& €185 e MMn\¥red.
07/ 135172 PCT/ EP2007/ 055013 59 to at |east one
conventi onal therapy for nmultiple sclerosis,
In a ﬁ%& IengO(?w Hl%np E[}?el 1nv§1q1{&1?rc%15é§tth? Hseoctf a (ﬁ'l%ihgloﬂeof Cladribine
e séquenti eps bel ow (1
andAEﬂmbetasfoe nneattglgqiaadmts lsmﬁfimngsfunin ntuftdtle sdlerosiotaad who see m:ifractory
Cl adrj bi ne reac eda theed f the induction d
to g qee}slbnqngb aaleveil atlfgﬁhﬁl@pyofoglb tl}%@ 580}_%98&89 cor%pr%) 'R oral
adnﬁq@ﬁrmoﬁtoeouwlbﬁe fSHAehg BeReqidufidREpab&badr i bi ne fr ee
Ferlod (iii) AdmnlsterlngéCIa Hglne such that the

ibt al Apdadicgen ermaeft Wheisw Cldrbing 4t adraaisiied pryl wherein the total
mai Nt ERANGE. @&%'o?@ldﬁlblnﬁ‘é@ chbd) h9%nc?8#;§akt1§1dhca &8k from

dose o adr1 bi ne reac at t end I'n ctlon
peri ochbput)Q7(ng\ﬁ9gtAranmﬂt4 wpdk] y, a C adri bine- free

rio ein.no C ri bi.ne j 0 admi nistered. In a
Bl oo, i e ol et B g b e SHBARERS S ot
@i O hdhtefahcO pelid BithérBinnEladitine Isklindettared@asd wherein the total
di scl osed herein, wherein the induction Eerlod | asts
up to Alsstiye QOSﬁ;D(hﬁ( ﬁgadrlbllne administered during the maintenance period is

lower than or equal to the total effective dose of Cladribine reached at the end
of the induction period (i);

(iv) A Cladribine-free period wherein no Cladribine is administered.

In a further embodiment, the invention provides the use of a combination of Cladribine and
IFN-beta, as disclosed herein, wherein the steps (iii) to (iv) are repeated at least one or two

times.

In a preferred embodiment, the invention provides the use of a combination of Cladribine

and IFN-beta for treating patients suffering from multiple sclerosis and who are refractory
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up to about 3 nonths, or up to about 2 nonths. 15 In a
further preferred enbodi nent, the invention provides
wo b@7asa7nf a conbi nation of C adribine and |P&¥F/BRI087/055013
as di sclosed herein, wherein the total dose of
Cl adri bi ne reached at the end of the induction period
is about 1.7 ng/kg, preferaply 1.75 ng/kg. In a
preferred enbodinent the total dose of G adribine
d at the n .S _ab ou

t he ipnduc
to ﬁbqias one S/ kanvenr %1% e é}ﬁrayy %0.1/; tlt}[ﬁe é%‘leer%s $ 1 SOmpHIsI t%en oral
adnmemmnmnbasmﬁhwpw&akahﬁgﬂm&e@nmth&mhBdamﬁurther

preferre enbodlne .. .the invention vi des, t use
bt * 48 conByHARMGHAGF [ighidar b A8t HirdoPEPs glai;@me réached at
di scl oseghch@l 8F the 11‘{\4?1%{1815 Ek:rfd&ers fetabofaSEn@fkeEh @9611‘[ lQ'Sr}ﬁg/kg,

reached at the end of i nduction periodis ab
3 5 (iy/ k §dmppisEengin (]lagrlamngnk@ a Chudubipe éfce pereadl; 25

t he (E’l(iji:)~I ge %fih%lrglrs]tgmtﬁ%?t é[adglg%g guchd tﬁgr ! E I nf(‘)tal e %é y e d fa ;(’Zladribine

ron period i
preferab h&nﬁu%raydwglg aangintchance mehucd isGowehdnog ehazﬂtts the total

up to ab rther. preferred
enbodi me ?Se e f}rtﬁ%rlaie%f thiadyidion geriod ();
comivpat @l eptionellRdri RilARIbARFdFNRES awh@8indind C PR Bine is

herein, wherein the total effective dose of C adribine
30 reachaémiistered end of the induction period is about
1.4 nmg/ kg. WO 2007/135172 PCT/ EP2007/ 055013 60 In a
further preferred enbodi nent, the invention provides
In atfhgharsmboflineenc obinnattioo profides Gheabeiolbia raemhimdtianNl (E‘ledil?ii:)ine and

S dis ed here|n wher ei
NG 55 SERRE BECE oM harb b i ol R g R naghs, or
uthﬁB&hS,m&fthsﬂﬁrﬁ oaiBeut2 oAt hs. 5 In a further

preferred enbodi nent, the invention provides the use

of a conblnatlon of d adribine and | FN-beta, as

In adhﬁﬁllep f)?% e e @thl%leE}?tr @l mKIQ{%loHaﬂrE&ig?sagl%eusQ e({1f' epgorhlz‘iﬁaéon of

out 4 nont , Or up to a
Clacﬂrd)lmtbm IFXN-pantdsslisclio®ed heralnf whether thp tatdlatose df Cladrlblne reached

enb nt he inv 0 OVIdeS u of
ot UG g ok PR peE a7 s o Bt g agpered
emﬂwﬁﬁddﬁ,,thé’%@ﬂ dbst dfftdadriid) re6ldse atthe Ch@EI théidd@ction period is about
adm ni stered during the maintenance period i s about

&lg%gn@rﬂ@@a Iypi dp é\%gélsg ynd theangpgpigyperiod lasts yp forg@put 2 months.
enbodi ment, the invention provides the use of a
conbination of Cladribine and 15 IFN-beta, as

In ajﬁsdwleoemﬂert@r enbpdimpigr gieninyérgionopralides fhectsewd adogebiohtion of

ClagI ibine and - gleqerln 4! dS scFosee herein, wherein the total dose of Cladribine reached
at the end of the induction period is about 3.5 mg/kg, preferably 3.5 mg/kg. In a preferred
embodiment, the total dose of Cladribine reached at the end of the induction period is about

3.5 mg/kg, preferably 3.5 mg/kg, and the induction period lasts up to about 4 months.

In a further preferred embodiment, the invention provides the use of a combination of
Cladribine and IFN-beta, as disclosed herein, wherein the total effective dose of Cladribine

reached at the end of the induction period is about 1.4 mg/kg.
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during the mai ntenance period is about 0.7 ng/kg. In a
further preferred enbodi nent, the invention provides
wo b@7asa7nf a conbi nation of C adribine and |P&¥F/BRI087/055013
as disclosed herein, wherein the mai ntenance period is
followed 20 by a Cadribine-free period. In a further
preferred enbodi nent, the igyventi on provi des the use
of a conbination of dadribine and | FN-beta, as
di scl osed herein, wherein the total dose of C adri bine
reached at the end of the induction period is about
In Bfibtheg pkderdsadehblihoitathediasentdh febaided then@e 2 a comblnatlon of
Cb@ n1n|stered during the mai ntenance gerlod i.s ab

an(la lbe[t%faé fis oyedlhe?e\:;n n\ﬁl}q(@n the Cladubips-free perlod lasts up to

%WMWW&@%%WWMM%&%%%&Q%&WENa

conbi nati on of O adri bi ne and FN-beta, as disclosed

herei n, wherein the total effectlve dose of O adri bine
In a&ﬁ%&%ﬁ%&eﬁrg@tﬁi ng{ﬂ%Oe({] rtld1 I?f ﬁe enqg)ﬁ \/61‘0\9 ggsg ﬁlg:cl%% olafg'aar %rglyl'ﬁatlon of
Cla@ibimd andniFRN-bete dasddisdlewgd thh&:lmm}re:teelm arcraipenuod pesiod st up to
b 0.7 ngti)kg) WO %@07 135172 PCT/ EP2007/ 055013 61 In a
aboyt i MATAS. OEHBH $ROME S MORE'S PRYR P8Rt P8 &es t he use of

a conbination of Cl adribine and |FN-beta, as

di scl osed herein, wherein Cadribine is to be orally
In saiirther sreferead embadinent) he apeniopfrravder thy s dboeemipation of
Claffbing’ ehB AU B ERRACH TRy, ik MR KN et B Brivine
adnasistdfed cluosg the meristemncovheiael im alédua dlr7invg/ke prefetablyble7s mg/kg

orally adm nistered at a daily dose of about 10 ny.

10 In a further enbodi nent, the invention provides the

In aUsRh@fentoadiEt, AR inOehtidh pgvﬁ'ditfs it e oﬁﬁ@ombﬁﬁh&ﬁbmlaﬁbme and
di scl osed hereln wherein C adribine is oral

IFNGetisd rip slisslosefl h%lm wherein thp defel ffectixg dossert %dﬂmned@dmﬁ@tered
dun'ilggpe' IHQH&:LA&Q Qbou!?'bezf rﬁ%&g' y fromabout 4 to about

ur|n nduction period, and
even preferably 4 or 5 days per nonth during the

In E}I ﬁ'{%ﬂ% IPg erg ?}P éjgf%%ﬂ:e alélﬁ’fgl{tltogel%ggﬁabsngl[ r%ﬁtdgfa Combination of
Claddiagy hdd 1PN-B&AE, asldiiNVidsed fereS wheR@l 08 ethifChifice pehteisablowed

t he steps (|||) to (iv) are repeated at | east one or
by g (jlgdribine-free period.

In a further preferred embodiment, the invention provides the use of a combination of
Cladribine and IFN-beta, as disclosed herein, wherein the total dose of Cladribine reached
at the end of the induction period is about 3.5 mg/kg and the total dose of Cladribine
administered during the maintenance period is about 1.7 mg/kg, preferably 1.75 mg/kg.

In a further embodiment, the invention provides the use of a combination of Cladribine and
IFN-beta, as disclosed herein, wherein the total effective dose of Cladribine reached at the
end of the induction period is about 1.4 mg/kg and the total effective dose of Cladribine

administered during the maintenance period is about 0.7 mg/kg.
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times. 20 As disclosed here above, Cadribine is
adm nistered in conbination with a therapeutically
webdoeassive anount of | FN-beta. The admi ni strat PONEPR{007/055013
oral Cladribine and I FN-beta nay be sinultaneous,
separate or sequential. Therefore an object of the
present invention resides i@y any use of a conbination
of Cl adribine and | FN-beta di scl osed herein, wherein
Cladribine is to be orally admi nistered follow ng the
sequenti al steps disclosed herein and wherein 25
In al fefshdrehdotinead ﬁﬂild'hinStfrﬁllroﬁ @r@é&ﬁs |tﬁ@1ﬁb€@tﬂ$|cymbﬁla@@{) att Celh&‘rﬂf;iﬁe and
sequent th ora ri bine. Another object o
IFNt-kﬁ:q ﬁlﬁé‘lé%}lﬁs grélppl, v@ﬁrelnégll @é‘%%@ﬁs iq&e gz yoz?dngn{stered at a daily
&mggﬂﬁ%ﬁﬂikgﬂmgﬁ“ﬁh dri bine and |IFN-beta as discl osed
herein, wherein Cladribine is to be orally
adn1n|stered following the sequential steps disclosed
In a% €r ci:m%{(])glghenge eI 1r11lve|n(l%1|>)lil ?)%Va ((i]els %hqus Ia%%)%&n%gtl {)foélgdrtlbhlge and
IFNpeitd, @d didcidsyd hMﬁnZ@&thfehBElaﬁﬁbi?ﬁﬁé EPB@Q)?defSﬁﬁﬂlﬂlste&ﬁ at a daily
her object of the present invention resides in the
¢”%Q§1 Y ®8nbi nation of Cadribine and | FN-beta as
dlsclosed herein, wherein Cladribine is to be orally
adm ni stered fO||OMAng t he sequential steps disclosed

In aartegremiprdingng tled invertan peavadds sheaghsioh p sompdtieiuel Glgdrtiec and
IFNSDreg, g?? glogeﬁo}geggﬁevpﬁerré ?%lﬁdr blnregg génat‘ﬂgfla&{\}lg% Fljgﬁ ??ﬂ\l—l to about 7
days peradomthidstieg elok 1nslu¢naint;&ned>,qshijerah1il}t fromr abloutClt &l nbdait ﬁedays per

Ther ef or.e,. ther .o Je t of t se i nventio
mont G s in AR kG 5T sy iopriies Bh O S PbAE N ghgine the
inddckibh b&icd. as di scl osed hereln wherein 10 Cadribine is

to be orally adm ni stered fO||OMAng the sequentia

steps disclosed herein and wherein IFN-beta is
In a Hhé}'eﬁ{b%ﬁﬁgeng lﬂl’ié 1‘11961&1'35 E({W(?‘é%tﬂll e%?%'cgﬂbﬁl' gloﬁr" lgﬂrlbme and

e mai ntenance perio Iv). Even nore prefera
IFNI-B%M: e timcloseddundimi velieeeie thediteps i) thev) ard neptchton a‘pbast ode or two
Um%ﬂ t he mai ntenance period (iv) and the
adri bi ne-free periods (ii) and (iv). Even nore
preferably, IFN—beta I's adm ni stered before the
i nduction period (i), during the inductign 15 per

As glisglosed erngpor prelladhitip e HatdEunizersd g compination Fith g t%l?répeutwaﬂy
effegl@edirh@in'f' e e @eiﬂe’fllleogcﬁm(l s{r}ltlcﬁpgf orhl @l)adﬁ‘&ge ahd BINHBE may be

G adribine-free period (1V). di scl osed here above,
s1multanamm efperatedt seqizotalnEhdreiofe Etmévjfmt eftntprispveéntdngon tdsiles in

pr ot e chose th consi sti.n o
any Oufse OP P%IPPera%%n fq{:laalilbll’le A ]ﬁl\g t? glsgfo elreln W erem%ladrlbme
is to be orally administered following the sequential steps disclosed herein and wherein

IFN-beta is administered simultaneously, separately or sequentially with oral Cladribine.

Another object of the present invention resides in the use of a combination of Cladribine
and IFN-beta as disclosed herein, wherein Cladribine is to be orally administered following
the sequential steps disclosed herein and wherein IFN-beta is administered before the

induction period (i), and/or after the maintenance period (iii).
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20 Avonex(r) (Biogen) or Rebif(r) (Serono), and
interferon-beta | b, such as for exanple Betaseron(r)
w@ Berhe77 Schering AG. Preferably, the |FN be¢tBEPDODESS013
used in the frame of the present invention is
Rebit(r) (Serono). IFN-beta is preferably adm nistered
system cally, and preferablg subcutaneously or 25
i ntramuscul arly. In one enbodi nent of the present
invention the FN-beta is dosed at least at 44 ntg
subcut aneously per admi nistration. Preferred doses and
AndtiegioRies of the QE@S@ﬁtdlaﬂ@ﬁlon\Mi:dl(ﬂbstlﬂ @heiise SE N cdnibifdtion @T Eiidibine
and ifell\l %%@el\%gﬁlfé{c 41{11%@%{% gm g\%&}gllenlg éc? {Qﬁ g]éﬁxg/ld#@(é\;‘}éeg‘fto%owing
the Q@ddeﬂt’lal 2&6&" Ms&l&%d NR8din taRl §fhdréiTBENAL ME &K admAtktdYb M d(88: the
) hese doses are preferably adm nistered
Cla@mmfuframwwsll(y) andpréiyg WO 2007/ 135172
PCT/ EP2007/ 055013 63 particularly preferred

enbodi nent the IFN-beta is dosed at 44ntg
In su k}ﬁdtﬁ:l&ﬂbOﬂﬁﬂ)(}dlmm‘[e@f themgsesanweialntiph e fliE¥-ablay 15i; Nadnhiin&tered

sim RGN A TrECE P Er Therk B cooliet agrerot fhe i isabvention

resi@Ra8 tfd &8 b @ BoRbRati SHadiiRy ARITENSShta & AYc188l BERRC Y herein
in their enti ret% Furt her aspects and advant ages of

Clagrifungiseg datorgl ipigisrag followiag dhastdapedig! ptaps ¢ieclosed herein and

whelfrﬂallﬁw-%ga is ﬁ'ﬂ@kt@ ndsﬁllgg riheS Hl%lﬂlztgonb er%ﬁr@) egl%yo“?q?éa?ﬁllmst’enance

ustrative o not Trmtt cope o
periag pv). dakn arore ﬂl@feEamyrﬁFNéaetale admolidtawd dgrirghthe envduationopesiod (i),
f. t Ly i ni.tions bel.qw .
the En%nlletrsléa[rng%%eeﬁaé ‘(’(ﬁzl) ﬂjgrr?lagrﬁﬂn? ifﬁei: |Heblp 1% %{Eﬁ%") Even more
prefeAME NER-befaf i€ GlifinistEANS b(efai*@ﬂfealhdudﬁﬁﬁgféﬂ§d % Sdieihly, th&Rfduction
(Cerebrospinal fluid), EDSS anded Disability

Perlgt1 auduirmeghe mallﬁglaSFmger(@cﬁiY)p ggrlrp@medﬂ@@]lkgnqag@q p@rlods (ii) and
(iv) ﬁ/@%f?@lrg}lé wdﬂlblﬂg &t w&)wy .v. (intra-veinous), MU

ternatlo I'ts), MB (nultiple
sclerosis), M (Magnetic resonance i rmgi ng), p.o.

. PPVS (P N .
s ERiTE3bty Tobmit b B L BEPHLR R I Piest Rifeppu e P-bet
proteRl B @8)s&) in Hi%v@rduﬁeéo@@@ﬂl@of effitdrfetdigbatl b Phcd as for example
sclerosis), SPMs. (Secondary pr ogfr essive nmultip
Avopex®r GHogsh) o RebifiRd (Berorin@Bdgter wowbeﬁahﬂ@esqqhn%% fog example

Bet%@lg}g)@ (ble?lgx ngféﬁné %’Cﬁ hﬂ’l‘afe?ébgy QE@WQQQ b e@Yin the frame of the

ne nternational unit
present invention is Rebif® (Serono)

IFN-beta is preferably administered systemically, and preferably subcutaneously or
intramuscularly. In one embodiment of the present invention the IFN-beta is dosed at least
at 44 mcg subcutancously per administration. Preferred doses and regimens in accordance
with the present invention are selected from the group consisting of: 12 MIU (44 mcg) of
IFN-beta three times a week, 12 MIU (44 mcg) daily, 24 MIU (88 mcg) three times a week,
24 MIU (88 mcg) daily. These doses are preferably administered subcutaneously. In one
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The efficacy and safety of oral C adribine

adm nistration, eventually nmulti-dose admnistration,
wa@pah7assivhe adm nistration in conbi nati on w t hPCT/EP2007/055013

| FN- beta, according to the invention can be assessed

for exanple follow ng the protocols below 25 WO

2007/ 135172 PCT/ EP2007/ 055043 64 Exanple 1: Oral

cladribine in the treatnent of relapsing forms of M5 A

of .si xt rel of
par R0 iR Bl B ERBURE 8T Rapsnty v
tlmeﬁaﬂheeﬂlapﬂe&ﬁ’d‘bly i this rchIe tRXEIN-B&d u§@lris RObiM®I(Sdremat i C,

renal, and bone marrow functioning to establish
baseline values. 5 Patients are selected from Mal e or

All FRRR 84 1iRSIWRE B ABcANSte P T HE BFSeRbpRUR aMbiParl %@regﬁ $hcBfporated
nore rel apses within the prior 12 nonths. Femal e

by rplstdneainstheir entiefy- pregnant female. Patients are

random y assigned to one of the treatnent groups

listed in Table 1 below. Table 1: Goup 2-CdA 1 - 2
Further/ fspog# kgd a@zaﬁta@esﬂ@ﬂth@ pikGerEacientién tvilebpdistlesddsinithe following

exalga@f,nwfgé} %todlﬁﬁzer e%%e%h%g a%’iélﬁngf?gﬁrvra lefn%%ﬁ@ I&é&l?f@ﬂbez goope 8 this

appM@itight ) conmbined in cyclodextrin formulation as
descrlbed in WO 2004/ 087101, Exanple 3. The
Conpositions of the dadribine formulations in 3 ng

ng 2- CdA tabl ets contai ni ng hydroxypr opyl - bet a-
Ekﬁ%&%%gdextrin are listed in Table 2 below 15 Table 2:

TheNalieviag abrgvietions meéfsr fegpantivay feotherdéfanitiony/bichiot: et

kg E@Gg%%bghgp(g}lgr%érlag{)ngﬁﬁ 5ggi1|tf1)5 %Eiggﬂﬁer% giigcts), CNS (Cnetral
nerRAYIsYREGNTCEP (@ cFBrlpiHdiuRlY, CEDYS X Ekbdtided IMRILENty Status Scale,
SNRS (Scripps Neurologic Rating Scale), IFN (interferon), i.v. (intra-veinous), MIU
(Million International units), MS (multiple sclerosis), MRI (Magnetic resonance imaging),
p.o. (per os), PPMS (Primary progressive multiple sclerosis), PRMS (Progressive
relapsing multiple sclerosis), RRMS (Relapsing-remitting multiple sclerosis), SPMS
(Secondary progressive multiple sclerosis), s.c. (subcutancous), TIW (Three times a week),

2-CdA (2-chloro-2’deoxyadenosine or Cladribine), UI (International unit).

The efficacy and safety of oral Cladribine administration, eventually multi-dose
administration, and of the administration in combination with IFN-beta, according to the

invention can be assessed for example following the protocols below:
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15

Sorbitol powder 44.25 68.4 Magnesium Stearate 2.0
1.00 (vegetable grade) Total 200.0 100 * d adribine
wo s00casqalexed and | yophilised with PCT/EP2007/055013
2- hydr oxypropyl - B-cycl odextrin as a separate process
as described in WO 2004/087101. WO 2007/ 135172
PCT/ EP2007/ 055013 65 Exanpses of adm nistration
schenes for the induction period depending on the
‘ and 4

A sﬁfl?ﬁgcsﬁﬂy @h&entf@ﬁthhh?pﬁﬂg Iﬁ(ﬁrﬁfﬂ&i)flo@lnﬁﬁﬂy @ldﬁmterﬁlump&lﬁﬁlﬁoms is
(0] amnlstratlonscerreo Ta e IS a | C
undgitaken. Bachppaticatyts Hist sranpiged, &t m%@her&rlcmnﬁls an&@%wnarrow

fundt®RE8Io gsﬁ&ﬁmﬁ%@seﬁﬁé 1<lzilﬁ‘é1UCt' on (kg) (kg) period
equi valent to . ng/ Mn Md Max M n Max Month

Patinsp pie sTistigh frorraMg@ a Fgma bveen Kagl PRy@1s of age yhp had gne or

morééé@Pf‘%W?B%éh%%f?’% (atte” B Dol Rumbig il gindle.

Patlg%ts %regglgdo?_rﬁy as%gn? tcggnfg)fghe,atéea%%% gg)u?z Estifgmsl"aﬁle' Igbeéiow:
Table 1:

Group 2-CdA
1 -

2 1.75 mg/kg

3 3.5 mg/kg

Each of the patients in Groups 2 and 3 receives 3 mg or 10 mg 2-CdA (1, 2 or 3
administration(s) a day depending on the patient’s weight) combined in cyclodextrin
formulation as described in WO 2004/087101, Example 3. The Compositions of the
Cladribine formulations in 3 mg or 10 mg 2-CdA tablets containing hydroxypropyl-beta-

cyclodextrin are listed in Table 2 below:

Table 2:
Name of ingredients Formula Formula
mg/tablet mg/tablet
Cladribine-2- 153.75 30.60

hydroxypropyl-B3-

cyclodextrin- complex™ equivalent to 10 mg 2-CdA | equivalent to 3 mg 2-CdA

Sorbitol powder 44.25 68.4
Magnesium Stearate 2.0 1.00
(vegetable grade)

Total 200.0 100

* Cladribine is complexed and lyophilised with 2-hydroxypropyl-B-cyclodextrin as a
separate process as described in WO 2004/087101.



80 82.5 84.9 56 59.4 7 6 13 85 87.5 89.9 59.5 62.9 7
7 14 90 92.5 94.9 63 66.4 8 7 15 95 97.5 99.9 66.5

wo® 90918182 16 100 102.5 104.9 70 73.4 9 8 17 BROBERDG7/655013
109.9 73.5 76.9 9 9 18 110 112.5 114.9 77 80.4 9 9 18
115 117.5 119.9 80.5 83.9 10 9 19 WD 2007/ 135172
PCT/ EP2007/ 055013 66 Tabl ess4: Patient Total target
Nunber of pills weight ranges dose (10 ng)/induction

Exaﬁapﬁes '\?axadfgol%%tﬁegtwg)scﬁq%nf F] %ﬁ;ln{i}l}cﬂ[}o t erlng (%ﬁ nlglmf (én gze 4patlent S

weidld afi?giSerftéelOw 36 TR O3 4ndd4 Bor3hd thrged Boskd ob1 49 n%/l@,ﬁalﬁl% 9mg/kg
44441% 5052554970769544417 55
respggtng:lﬁ ¥ ogthegnantgnancg pargo gty e@gmgleg)i a@mggstga@og s@legl%of gf able 3
1sa1%ﬁ1calﬁ§67569991979665522 70 72.5 74.9 98
04.9 6 6 6 6 24 75 77.5 79.9 105 111.9 7 7 6 6 26
80 82.5 84.9 112 118.9 7 7 7 6 27 85 87.5 89.9 119
125.9 7 7 7 7 28 90 92. 51,3%%9, 126 132.9 8 8 7 7 30

Patient Total target Number of pills
weight ranges dose (10 mg)/induction
(kg) (kg) period

equivalent to
1.75 mg/kg
Min Mid | Max Min Max | Month | Month | Total
range 1 2

40 42,5 | 449 28 314 4 3 7
45 475 | 499 31.5 349 4 4 8
50 52.5 | 549 35 384 5 4 9
55 57.5 | 59.9 38.5 41.9 5 5 10
60 62.5 | 64.9 42 454 5 5 10
65 67.5 | 69.9 45.5 48.9 6 5 11
70 72.5 | 74.9 49 524 6 6 12
75 77.5 | 79.9 52.5 559 7 6 13
80 82.5 | 84.9 56 594 7 6 13
85 87.5 1 89.9 59.5 62.9 7 7 14
90 92.5 | 94.9 63 66.4 8 7 15
95 97.5 | 99.9 66.5 69.9 8 8 16
100 | 102.5] 1049 70 734 9 8 17
105 | 107.5(1099 | 73.5 76.9 9 9 18
110 | 112511149 77 80.4 9 9 18
115 | 11751199 | 80.5 83.9 10 9 19
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95 97.5 99.9 133 139.9 8 8 8 8 32 100 102.5 104.9 140
146.9 9 8 8 8 33 105 107.5 109.9 147 153.9 9 9 9 8 35
wai@743A75 114.9 154 160.9 10 9 9 9 37 115 11PCHERND7/855013
161 167.9 10 10 9 9 38 In G oup 1 patients receive a
pl acebo (saline) for 4 nonths foll owed by 8 nonths of
no 5 treatnment. In Goup Zgpatients receive a daily
oral adm nistration of Cadribine for about 5 days a
nmonth during 2 nonths (induction period) of 2-CdA
cycl odextrin fornulation such as the total effective

dose admi nistered at t he Hﬂﬂemﬂ‘ the first 2 nonths

1. 75P2Pﬁf/“kg for JOEﬂléaJ\gﬁ'i llablilit oN“Hﬁ’SEf’fﬂ’@s
f oveighteangsy  gdni rdoser atijon of pildepandention H?E)Wtihs

fol | otkgd by 8 |nonttkg) of no treatnent. WO 2007/135172
PCT/ EP2007/ 0550ck@ivalehtiter (Gr oup 3 patients receive a
daily oral admi n3.Smgkg on of C adri bine for about 5
days a nonth |during 4 ngnths (i nduction period) of
MiCy AVl ¢l e Xt Mii | oaxul{ aviboh s Moatlng Nbeth | ®toakh | Total
ef f ¢edged dosq adm|ni sterfed1at fhe2end ofd the farst 4
aont he . apptaxi|mesces| about]l 144 pho/kg (totsal dosg off 14
abolit475 3 19 Hg g3or| aol davay [ apl 1411y 014 abput4 40%9 ;16
g i[oyesl |03 & | ogToONLRS Qf 1’0 L[ eay Memt. 4Begj Nnj Ng |at;

a4

2120 'r5r2+55, 23 ) 3 At %gg gr Ulspb ecssi Ve T e tTEatremn 19
4 T R A AL A DS i W
;6E | gwer Mn9cg (9§| Ta 9 he 6'-{ otlal Qf faéct :S\ln os 22

ng M2 ar 4t Phe NP gf he firQt m@nt hs 40 24
dppn oki- At E59 4bddt [0l g/ kd) flol 1l bwed by 10| moht hg o
80 r&at nedt? |Filhal |l Y18-9egi Ani ng af npnt K 25, af| 27
Bat if AtsS grupy nexei V5.9 ¢-t r7feat pen? wift h 7Cl adr i bi ng¢ 28
oycll axpext|ro4o flondaul [at32zon (f org abput85 dayy a ponth flor3o
J5mprghs (99 Nt esNCEeIPeEri 0§) W thg thHe [RoWef d9sSe| 32
[GI¢H0ZS [MhEoT0T & [ETIEFY T Ve dope gdmni grered gu ne33
i %7.5'%9.9'&14% TPIY4Ty 3o approxiiEtgs apoug 077 3
S PR VL TS WO o T O A DRET,
WUEARIRRNIEN t e bt 100, s 5 oot ond 138

associ ated with progr eSSI on of MS through MR scans
In g}_) rl%l@ﬁt@%&ﬁle a placebo (saline) for 4 months followed by 8 months of no

L
Y I
T

D

treatment.

In Group 2 patients receive a daily oral administration of Cladribine for about 5 days a
month during 2 months (induction period) of 2-CdA cyclodextrin formulation such as the
total effective dose administered at the end of the first 2 months approximates about 0.7
mg/kg (total dose of about 1.75 mg/kg for a bioavailablility of about 40%); followed by

administration of placebo for 2 months; followed by 8 months of no treatment.
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exam nation as described in MIler et al., 1996,

above; Evans et al., 1997, above; Sipe et 20 al.,
wa9@43above; and Mattson, 2002, above. Al paPCEEPB07/055013

have a baseline and MRl study (brain or spinal cord,

according to |ocalization of the lesions) at nonth 12.

The patient's disability prggression and the tine for

having a first reI apse are m)nitored as well as the

i GLEROT P00 LR, S SOBTE LR AP BT S 5 v o
month duhigg patdrett GndudedPEd] 35 IIRIAP@M&EZﬂﬂJﬂoﬁﬁﬁQﬁ& suef as the
ouf SRS ke f P it THE SoCE i o 1.4
mg/&RE dta? bof dboliNE SSHERE SN @5‘109\‘;2111@5‘1115‘[9 bR 0%); followed by 8
treatment and nmai ntenance treatnents is efficient
mondesceferwdioatdstai n | esi ons and no severe adverse effect
i s observed. 5 Exanple 2: Conbination treatnment of

Oral cladribine and Rebif(r) in the treatnent of M
Beginnifigatat enoisth 103, Aalbt Bichatioht fzvemph uclied raméattrmnt\ylt}( ZZ@dribine

tien th rel pS| formof clinically definit
eve R R 460 &5 B‘é?? dncaamanh faatoghs 0?4@1@5%6 pRriod) with
the I0%@r B6R %hrhg tlﬁ&o%@ﬂfe%tlpé U&e aﬂﬁun1§t61reﬁ QMhBGndVBF he first 2 months
t aki ng eb| f% i s undertaken. ualify for
ny

apPEVFBIEhEREt ¢ e fdBwoddiysl Otmeah Mo tepippt. subj ect s
have: experienced at |east one relapse within the
previ ous 48 weeks (prior to Screening) and; 15 been
Finallyc deginmgg Re bndnfl 25§ ol patleﬂt@smm%cm;efek@trmtmemt waoh Cladribine

cycl%é réélq I§(gf gal?lg%ll egai)Otlﬁa% géf}%gll I{e}(g%tﬁ g%e{ raﬂletgab‘g%tgﬂancgf @erléd) with

the lokr H&e (bL[b%'aHﬂlth@tal EMGEvE D6 R ddBnistbRE SEthS Rd BEMhS first 2 months
experi enci aégiact ive M5 synptons whil e taking Rebif(r)

appepxEmatespgehi- 2 8w/ f@kavezlby 1040918 mapthsod 8p Hedathicgh dose

cl adri bine (N=89, defined as G oup 3, see 20 table

1), I ow dose cladribine (N=89; defined as G oup 2, see
Patitetblags thpniteregh It(adebmli(lmzther dlefei iseuhyagoﬁssm dr, ingpeevement of

b .talikc)l.e éadd o their. ex '@1&{;) rlgsgi]g(gn. looical
raig [CSIpRS assQeiat ¢ Wi &ro&gesglop g &]é oA Aty ngyrologica
examiRfiaP s H@schb@i n BXiestel BY B@bl &é(dfv)z Evans et al., 1997, above; Sipe et
al., 1984, above; and Mattson, 2002, above. All patients have a baseline and MRI study
(brain or spinal cord, according to localization of the lesions) at month 12.

The patient’s disability progression and the time for having a first relapse are monitored as

well as the proportion of relapse-free patients at 24 months.

Lymphocyte markers and monocyte counts are monitored in the patients.
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regimen are the control group. Subjects' responses to
add-on cladribine to Rebif(r) therapy, wth respect

wo o003asary, tolerability, and efficacy, are cOPQBERDOT/055013
subj ects' responses to 25 placebo add-on to Rebif(r)
therapy. 2. Products Subjects entering the study are
provided with C adribine prgsented in 10 ng tablets in
a conpl ex mﬁth 2- hydr oxypropyl - (3-cycl odextrin (see

parif)rfaB ks 78 SRR Lok G B e%%iﬁsﬁ;é ed as a

steri e S Iu o Se pre-f ed syrin
oo ol Gt R, Brthel e e bl ihction
treaftflfit Bh$ hfaﬁitdn@ﬂce tiaem SRS RAEA @ént R@bé(fr&dsi)nglb‘ialﬂ‘ﬂesmg and no severe

i nj ected subcufaneously three tinmes per week. 5
‘1V@?%@ﬁ?&ﬁﬁ@“ﬁ§“bresented in tablets containing 10 ngy of

cladribine in a conplex with 2-

hydr oxypropyl - (3-cycl odextrin (see Table 2). The

Exa:@lg El‘ €4 mBErPAQﬁHQr%%kEE% (WH aahhﬁm%aa'ﬁ I@Wﬁ( % g$aﬁﬁent of

MSFor pl acebo, cladribine is replaced by 10 ng of
2- hydr oxypropyl - (3- cyclodextrin. 10 3. Adm nistration
schenme Dose: Cladribine is admnistered orally in 10
1. Pagedtabl ets. The nunber of tablets to be adninistered
IS standardi zed based on wei ght, using. 10 kg
A siudpgbvq hundredgmd dgergy kgp0) paigetsowih Rf‘d,apsagcform 9%%11111%%1V glefinite
MS fahd Wh B%@ﬂ)eh@nc}ah |3 U&ft BAC ke?aprs@nlg g JeEé?ﬁﬂg Qg rwetelgs prior to
ten tablets, dependi ng on th melgﬁ range and
scmtnmgmmdnmmannRﬂmﬁ%humﬂma&smbject i s random zed. The

ot.al . nu r of. di spensed in a blister pack
o Gl &7 BEOliaeftip LEP G SRR et St B pBrs oo
exﬂ: AEnRY aMehs on@re%lb@d: RehinWhOple o8l ¥ERedls\(Fridrad Kelesning) and;
shoul d take one day for five days; ereas a

‘becgupgesang Relafs &f@i lras) 48 exeshs pramitePercetipgl d t ake two on
Patlg?tg atk seiée’féd%m é@: P@ryfegra I’ e@-g? S/e% If %g% eﬁﬁl u{s)et)?g%l flt between

one on see ta
40—thﬁﬂh;eakdomn of daily tablet adm nistration for one

On(‘,?d:nroqlegf theseo Jecps e'xpervgn%%%ll/c Ve MSZS CL/)HElE %v% fle ta ?I?goﬁgbi@ are
randomized in a 2:2:1 ratio to receive high dose cladribine (N=89, defined as Group 3, sce

table 1), low dose cladribine (N=89; defined as Group 2, see table 1) or placebo (N=42;

defined as Group 1, see table 1) add-on to their existing Rebif® regimen.

For this study, subjects receiving placebo as add-on therapy to their existing Rebif®
regimen are the control group. Subjects’ responses to add-on cladribine to Rebif® therapy,
with respect to safety, tolerability, and efficacy, are compared to subjects’ responses to

placebo add-on to Rebif® therapy.

2. Products
Subjects entering the study are provided with Cladribine presented in 10 mg tablets in a

complex with 2-hydroxypropyl-p-cyclodextrin (see Table 2), and Rebif®.
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Table 5 Daily C adribine tablet Adm nistration for one
cycle of treatnent Day of Cycle Total # of Tablets
worapasser Day 1 Day 2 Day 3 Day 4 Day 5 4 1 BCWER2007/055013
511111 621111 722111 822211 9
22221 1022222 5 Patients who receive
Cladribine receive it during two periods. The first
period is naned the induction period and the second

i.S name he i nten 10.Tabl e 6
Reo s b1 AR B e orTBidh SRRt Mieg St s omL
voluthdW th@hadd foX S@chinsdiRuliatiid@tiotycl e 1 Cycle 2 Cycle 3
cumul ative Cycle 5 Cycle 6 Yearly Dose dose

The%mae@tf ReIfPindtieeg shcctqd wb%@neewlﬂ gsee e PeAMSFiDay 1

W5 W9 W13 Treatnent) W48 VW52 (mai ntenance)

Mai nt enance) Pl acebo Pl acebo Pl acebo Pl acebo Pl acebo 0O
Cladrpibg isPhrasabol il @bletsocddtamghk d 00mggf lofpdribow iDos eondltx weth 2-

Active Pla Pl a 5 nmg/ kg Active Active 1.75
R P OGRS TG BUSD- ACTT va Active Active Ative
The3mchES bthof8d ¥Rt edvk B Janf®@cdTBhdsBiohlR (RS clBfikife ta]aﬁes but do

I nductron Period (Weks 5, 9, 13) The first 48 weeks

not centaie spdniding oF dripdack e whadribine psarepkadeq oyt &0 mgoff 29tyddyxyDapyl-p-

cycljc')dext%rru?th end of

3. Administration scheme

Dose: Cladribine is administered orally in 10 mg tablets. The number of tablets to be
administered is standardized based on weight, using 10 kg weight ranges (i.e. 60-69.9 kg,
70-79.9 kg, etc.; see table 7), dispensed in blister packs ranging from four to ten tablets,

depending on the weight range and treatment arm to which a subject is randomized.

The total number of tablets dispensed in a blister pack should be administered evenly over a
4-5 day period. For example, a subject who receives five tablets should take one a day for
five days; whereas a subject who receives seven tablets should take two on Day 1, two on
Day 2, one on Day 3, one on Day 4 and one on Day 5 (see table 5).

Table 5 illustrates the breakdown of daily tablet administration for one cycle of treatment.
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w@Ebk@dnsdarne)

Week 47).
follow ng schene (see table 6):

The three groups of patients follow the
G oup 3 (Hi gh-dose

consecutive cycles; WO 2007/135172 PCT/ EP2007/ 055013
71 Goup 2 (Low dose O adribine) receive 0.875

ng/ kg/ cycle for two consecufy ve cycles + placebo for
two cycles; Group 1 (Placebo) receive placebo for four
consecutive cycles. 5 Following the initial course of
treatment di spensed at Study Day 1, each subject
return for three additiopnablesreat nents, at four week
interval s, he start of Weeks 5, 9, and 13 (see
tabl e 1Y§%f’6thb“§é@ﬂ?‘a/%%m’6‘f%§“%@ AR el ot reament
cladrlblne/placebo IS based on weight, prior to

recei ve 0.875 ny/kg/cycle for foupPCI/EP2007/055013

i spensi g Cl ddri 0] ne/]ﬂ Jabietsat the start of

S o TbIeE Disitnsdd S, DAL SF Day 203 TRV THay’?

ot T

\Jlalcl_y IC att+eRtS—tetetV
dribidd tabl {

PaWal
4 Ao
fa) hi nh rlo e D
[a ong |ng Re

5Add nn" g
during the induction dekiod

48 and 52) 15 In the &l nten

tthrough 96), subjects |Who reg2i ved |d adribi ne in

ignducti on period then |receive2l ow dase clladri bi rd

(1. 875 ng/ kg/cycle torfx2wo cyeles, |9ee tfable 6),2

1nd1%ct[1§n PLige

added to Rebif(r), while those who recel ved placebo
continue to receive placebo (for two cycles see table
6), added to Rebif(r). 20 The tablets of C adribine

€ Bad e%encteaper d Each
CS Y Iy or al

G oo oS oy AR R
4-5

doses of cl adrl bi ne tabl ets adm ni st ered for
consecutive days (see tabfgpiep during a 28- day

peri od. TR #00ribaR 18 1RF ERRO0T LQPRP TR atnlht Al e 7
Nurmber of Cl adri bine Tablets Per cycle And Per Wi ght

dar dj

Patigmte who rmiﬂerClsdrikémﬁglteheim]ﬂ darieg ti"rcslpfei@éedf he kfa@@dri@dlis named the

a Qup i gll DONTS 087 Total
Yearly | Cumulative
Cycle 1{Cycle 2|Cycle 3[Cycle 4| cumulative ([Cycle 5[Cycle 6|  Yearly Dose
dose cumulative [| (Induction
(Induction dose | and
Arm [Day1| WK5 | WK9 | Wk13 | Treatment) || Wk48 | WkS2 |(maintenance)||Maintenance)
—_——————+
Placebo [Placebo |Placebo [Placebo [Placebo [0 mg/kg Placebo |Placebo [0 mg/kg 0 mg/kg
Low
Dose  |Active [Active |Placebo [Placebo |1.75 mg/kg Active [Active |1.75 mg/kg 3.5 mg/kg
High
Dose |Active [Active |Active |Active [3.5 mg/kg Active [Active |1.75 mg/kg 5.25 mg/kg

Induction Period (Weeks 5.9, 13)

The first 48 weeks correspond to the induction period (start of Study Day 1 through end of

Week 47). The three groups of patients follow the following scheme (see table 6):

Group 3 (High-dose Cladribine) receive 0.875 mg/kg/cycle for four consecutive cycles;



10

15

20

m V_/ kg/cycle for 4 cycles ) w Nunmber of w Nunber of
Tabl ets/ Cycle ti Tablets/Cycle ti Wi ght Ranges

w@ Tooeasstent ) H (Retreatnment) Cycle Cycle Cycl epoOr/@P20W/055013
Md Range Max Cycle 1 2 3 4 a E~ Cycle 1 Cycle 2 a E~
40 45 49.9 4 4 4 4 10 10 4 4 50 55 59.9 55 5 5 20 20
55101 606569.96 6 6Q/2~2661212 70 75
79.9 7 77 6 27 27 77 14 14 808589.987 87087

Gl 215 T o 8 s Dbt 698 0P e
plackBo £ tR6 ¢ydl€&; Low Dose (0.875 ng/ kg/cycle for 2 cycles
+ placebo for 2 cycles) Nunber of Nunber of
MM%@%%}W@V%BBF sfPt‘Zm NSRRIVt Ranges
(Treatnment) (Retreatnent) ti o0 a o Cycle Cycle Cycle
~LhoO o Mn Md Range Max Cycle 1 2 3 4 Cycle 1
Folloyarigetho mitig-counsg ofi geatgent disppngedsut Study aysl,zecl5S1b5gt getwn for

o g AR 2 T8, PP 1 B L o
tabl86).89.9 8 7 8 7 15, 15 10 8 7 1~ 15

Since accurate drug dosing of cladribine/placebo is based on weight, prior to dispensing
cladribine/placebo tablets at the start of Weeks 5, 9 and 13, the subject’s weight should be
accurately assessed.

All the patients receive low-dose or high-dose cladribine tablets or placebo as an “add-on”

to their ongoing Rebif® treatment regimen during the induction period.

Maintenance Period (Weeks 48 and 52)

In the maintenance period (Weeks 48 through 96), subjects who received cladribine in the
induction period then receive low-dose cladribine (0.875 mg/kg/cycle for two cycles, see
table 6), added to Rebif®, while those who received placebo continue to receive placebo

(for two cycles see table 6), added to Rebif®.

The tablets of Cladribine are 10 mg in strength and are dispensed, based on standardized 10
kg weight ranges (see table 7). Each treatment cycle are defined as individual daily oral
doses of cladribine tablets administered for 4-5 consecutive days (see table 5) during a 28-

day period.



90 95 99.9 9898171498 17 17 10 9 19 19 100
105 109.9 10 9 9 9 19 18 11-1 1110, 115 119.9 10 10 10
wa0002@3:3@2 40 10 10 20 20 Placebo (4 cycl es) Ne@bgP2001/055013
Nunber of Tabl ets/ Cycle Tabl ets/ Cycle Wi ght Ranges
(Treatnment) [~ "~ H (Retreatnent) Cycle Cycle Cycle ~L
ho.~0. o Mn Md Range iax Cycle 1 2 3 4 Cycle 1
Cycle 2 E~ 40 45 49.9 4 4 4 4 16 10 4 4 8 50 55 59.9
5555202055 10 10 1§0bl6§6996665232’>66
7

278 Rt R bt doRpetal e b5, ¢

1- 17 100 105 109.9 10 9 9 M10 310 9 19 19 110 115
High Dped@.835 10 10 10 40 40 10 10 20 20 * Pl acebo tablets

mg/kg/cyCIQ,‘fOJ:Aq:ysles).Jl —itaHHe—rdert-red WO—200FH3 53172
- ) ol mper of =
PCT/ EP20D 7408504311531 ThE St Ldg ifs desi neaejiet aoe | 2| § g
weigtRakdlat €|t he gafeiny, t ol &ab| | Sty ar.gll QR@tﬂﬁlyenOf oral & =
C adri bine when added [fo Relfg(r Bn ul tiple of § =
| sclarosis supjéccslepiztiact i e 3di se@e conpafed to S 3| 2
Min | Mid Banged M | \pidd] aided o Rebi f.(f) %inl t he dawEebopsladionl
w0l S ddb)eets Sr-hatparthdular) the sahplfe—gizp+or{tfi s
ST I 122 3 & O NG HE ) A fed! b reduct]o N Sm,,nw
60 & U by [OESTONge L9 8 rIL,I FI
70 1unges JI gfudO|7| oy e ahced leg;o Per|supdgc i
| & U8l 96 weeks, of jRebjf rgop us | adr i|prge torpane
o0 | 30 Heby1(T) pras plracene addron therapy| 7B SPbjECYss
00| 1eho [h@d| atiol €ast| oomey r|¢l apse whill esf aki ng Rebid (1) 10
110]  he [48o\eeks| poijoro {ooeptesi hg thi sust Yydyio I 10 | 20

Low Doy¢mOCyt € markers and nonocyte counts are nonitored
mg/kg/eyclp fqr 2 dnedes hat | ent s.

placebo for 2 cycles)
© v Number of o
Number of Tablets/Cycle = ,_% w " g Tablets/Cycle 3 £
. (O] S = £ S = —
Weight Ranges (Treatment) < = § § E (Retreatment) G § § E
S —_ 0| 8 —_
Cycle | Cycle [Cycle AR £ % X S £
Min | Mid Range | Max | |Cyclel] 2 3 4 &= Cycle 1 | Cycle2 < &=
40 45 49.9 4 4 4 4 8 8 16 4 4 8
50 55 59.9 5 5 5 5 10 10 20 5 5 10
60 65 69.9 6 6 6 3 12 21 23 6 6 12
70 75 79.9 7 7 7 6 14 13 27 7 7 14
80 85 89.9 8 7 3 7 15 15 30 8 7 15
90 95 99.9 9 8 9 3 17 17 34 9 8 L7
100 105 109.9 10 9 9 9 19 18 37 10 9 19
110 115 119.9 10 10 | 10 | 10 20 20 40 10 10 20
Placebo (4 cycles)
0 5 " Number of 7 "
. Number of Tablets/Cycle | & 2o o= 3 Tablets/Cycle 2| o o
Weight Ranges (Treatment) < § § E (Retreatment) 5 § § E
S — ol 8= —
Cycle | Cycle | Cycle VI g % VI g
Min | Mid Range | Max | |Cycle 1| 2 3 4 &= Cycle 1 | Cycle?2 < &=
40 45 49.9 4 4 4 4 16 16 4 4 8
50 55 59.9 5 5 5 5 20 20 5 5 10
60 65 69.9 6 6 6 5 23 23 6 6 12
70 75 79.9 7 7 7 6 27 27 z Z 14
80 85 89.9 3 7 3 7 30 30 3 7 15
90 95 99.9 9 3 9 3 34 34 9 3 17
100 105 109.9 10 9 9 9 37 37 10 9 19
110 115 119.9 10 | 10 | 10 | 10 40 40 10 10 20

* Placebo tablets are in bold italic underlined.
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Patients are nonitored to determ ne whether there is

any progression or inprovenent of brain |esions
wa@saoasared wi th progression of MS through MR PEL/EP®07/055013

and neurol ogi cal exam nation as described in MIler

et al., 1996, above; Evans et al., 1997, above; Sipe

et 15 al., 1984, above; ang Mattson, 2002, above. The

patient's disability progression and the time for

having a first rel apse are nonitored as well as the

ort on rel pse free patjents at nont hs. The . .

T hee%nr Yol S’@Pe FPee‘f ?fa% ﬁ%&?@&f% dmw?‘fe%éy ©f Q& &H&%ﬂbme
whef a(fd%h apSeDifen iRRNHAB @cfeﬁ%ls WCESOM’[H%CQ(IC tdlib%aéee&in%%d to

in the CNS as detected using nethods such as MR
plaqeb@whmquhied ZOR ¢INFD [rethe samepopulation @f suhgestsol ogy,

p 7, a 7 - ,

o oo S b 0 R P

nunfbdP I €5 SgadolitiimMrhanktd dadlelsi fuir Uibeohaie elb weelsi 6MRebif® plus
t hought to r @resent areas of active inflanmmation)

Cla h}@ﬁsccanlzﬂmdw@r claf® phﬁdslacebfaﬁ%m éhergpy igsubinefamho had at least
one relaﬁ)sg \{ﬁ(rnl%%" eb1@ 1nnt§ee 4 neglysggleo:r] toognﬁ?r? nb[hls sgldact Ve
gadollnlun}enhan0|ng, or new T2 non-enhanci ng, or
enlarglngkIeS|ons or both (w thout double-counting);
ea%%qwowﬂeégvlaﬁére@&m@w&]Hé&*te Pafigiber of
active Ti gadol i ni umenhanced | esi ons per subject;

proportion of subjects with no active T2 |esions;
Patipnte por mpoitored tes dttpmajns whicthkr thercaistany gordgression or improvement of

gadol i h 07/ 135172
bralgé‘?g%%é%‘% gedat epl?%??s’sﬁ%‘%zdf @E fo ‘{m SCpy A5 geurological

examata€ion EXpesoclbell i Fak-let by, SVat misovaCBY@is $€ ok el B dabove; Sipe et
Scripgs Neur ol ogi ¢ Ratlng Scal e (SNRS) score (Slpe et
al., §964, ahgygpandNdgitsaiodly?. @wve1368-1372) ;. Patients in

The?aﬁé’rﬂss dgsa@ﬂgy ?rc@?ééﬁoﬁl ag@ﬁlreQ%eefoﬁr 'ﬂa\tlﬁgh @irét ?@h}%@ Sare 15101]_ Bfed as
ata show that the 2-CdA regi men consisting in

welkasdherropention pf @ﬂﬁm%&u@pat@nts af eaondat and mai nt enance

Theee{fﬁ?g pgoﬁtﬁ'e &9 19 dgagﬁe(gl?%?hﬁaﬁcr%@?%w\é% o'?lag%g 1% g{EQMS Sind the

ecrea5|ng
morS eviag ef alky E&Bﬁ)ﬁs af fhreaCNS 315 dbgeted eding Anétbbdsostichips MRI technique

e in POGi VPt S G b6k Gk 4l olozs

4]ﬂ1ﬁqi%||OMFup extensi on study dosing starts with the
Subj ects receive Cadribine 1.75 ng/kg/year
Thepplperiaten of dhe 2egtipmend/oReBRmesYnAa NG T1 eadoliniim-cnhanced

lesions (thought to represent arcas of active inflammation) gives a primary efficacy
variable.

Secondary efficacy variables include number of combined active lesions per subject
defined as new T1 gadolinium-enhancing, or new T2 non-enhancing, or enlarging lesions,
or both (without double-counting); number of active T2 lesions per subject; number of
active T1 gadolinium-enhanced lesions per subject; proportion of subjects with no active

T2 lesions; proportion of subjects with no active T1 gadolinium-enhanced lesions; change
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foll owi ng the same schene as the mai ntenance period
descri bed here above. WD 2007/135172 PCT/ EP2007/ 055013
wO2007a8ars: 1. Use of a conbination of C adribkémePaNT055013
| FN-beta for the manufacture of a nedicanment for
treating patients suffering fromnultiple sclerosis
and who are 5 refractory t@a at |east one conventi onal
therapy for nultiple sclerosis, wherein Cladribine is
in ”ltf leﬁls?nb ?%mg r<e seAﬁefcht ﬁ%xe {1egdnb?s i d"s\?% gcga ers1(t:0rea and Scripps
NeutdlagiciRating Stfc BNRSI)issbére (sige and, MM Blelvoldie, 3013abS-18103e
of O adribine reached at the end of the induction
period is fromabout 1.7 ngy/kg to about 3.5 ng/kg; 10
Patibhts Jn Grdeh@dnhd3 ﬁﬁvefar&%ree&rm%u\ﬂ/{@foﬁg n no dadribine is
adm nistered; (iii) A maintenance period wherein
TheQlatalrshow ndat gheadifiddi segiined candstingemefhn susecssipotad] and gelction
treapmengardléj mau}tenanged{pef‘%mgﬁtg rrcgrglad é Iw?t% a:%eeatrg%ll%t%lﬁgggbé%o #s efficient
in dé&ramﬂgmrﬁm 1¢seas beshdto dehercanvkref cffdaeisobgedd on  peri od
(i); 15 (iv) A dadribine-free period wherein no
Cladribine is adm nistered. 2. Use of a conbination of
A féﬂ(ﬁ&dﬁf) th@ﬁslé{lgtuél}l: P DR tAfiBhalt48e@LdkRYuPBbh PR conclusion of this
suffering frommmultiple sclerosis and who are
96-wedkr taiot trypssibleathd Edlowv-umextemmnestedyodesing ﬁ@ltsawyh flor Week 96.

|
SubBE G QR o |- S e ogstd Bt ear e T Reptd 3 g Tiw
foll e \the saink séintddukd ﬂn&ﬂte@%de%rlwgés@h%d@le@éjﬁobb ne is

adm ni stered and wherein the total dose of C adribine
reached at the end of the induction period is from
about 1.5 ng/kg to about 3.5 ng/kg; (ii) A

Cl adri bi ne-free period wherein no Cladribine is

adm nistered; 25 (iii) A maintenance period wherein
Cladribine is adm nistered and wherein the total dose
of Cl adribine adm ni stered during the maintenance
period is |lower than or equal to the total dose of

Cl adri bi ne reached at the end of the induction period

(i);
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(iv) A dadribine-free period wherein no Cadribineis
adm ni stered. 30 WD 2007/135172 PCT/ EP2007/ 055013 76

w@20041gF10uct conpri sing C adri bi ne and | FN- beper/aB20a7/055013

conbi ned preparation for sinultaneous, separate or
sequential use in the therapy of patients suffering
from nultiple sclerosis ang who are refractory to at
| east one conventional therapy for nultiple
sclerosis, wherein Cladribine is to be orally

Clallini stered fol lowing the 5 sequential steps bel ow

(i) An induction period wherein Cadribine is
ddidsai ¢ft er @intamdionhef €iladribhe tad dFN-bdas dorotheChadufabiuree of a
re ched a% the end of the jnduction p riod fs fro

gmgntfor nﬁ?"ﬁ‘ﬁgt pRtiSRts sufterigg pRgm tmk) sglerosis and who are

@ﬁ%%bbﬂorh@ tabt@fic @gﬂx}eﬁgoﬁ/é@ﬁfe?a'p? OO i pIst B RR, Wherein Cladribine
adm ni'stered; 10 (iii) mai nt enance peri od wherein

cltage p@ﬂlﬁ @dlingn%@r i Fllomangetic sepieniird sepnbalede  total dose
of CI d[ﬂlgtl(ﬁl H%&h%fe%g ijald ﬂnrﬁg 15t %lﬁmerﬁtd%gﬁ r%‘h%refm the total

peri o ower an or eq ua tota
d adr ddfsb raxﬁ Oia&hfohtedeaﬂled hEthe redd of t}tehﬂducndm ptiiahis fpet bloeht 1.7

(i1); @ A O adri bi ne-free period wherein no
d adrfﬂiﬁxgﬁéoi"‘l%m’égtﬁrﬂg $ered. 15 4. The use or product

accor @i) PgCla@riginy-RB ferddd Wharkifho L14dRibheik @drﬁinﬁbtéra&
conmbi ned duration of the induction period (i) w

th
t he dibfipIpELgce deped Woerey q:l)adm@n@yoacﬁmlms‘y:@élrandgv herein the
The Ukl Ao ?eo Bﬁ @ﬁ(fihgﬂlgca%ﬁgﬁlgtgre{iod&ﬁllng tﬁ% %1 Y\@g{aﬁ&@pé&% isd lower

duration o uction out 4

and t then dueqtal Urﬁheftot&h@sé]oﬁ@lﬁaldbbme-réach@i pethé ot ¢ thy iridgction
about 8. ths, or the duration of the induction

per | o]&eriog?gbout 2 nonths and the duration of the

A adr (i9 Aeiddriemepede RElod vhpreiSncabRBibidOisrmaRtikSereB. The
use or product according to any one clains 4 to 5 here

above wherein the 25 conbined duration of the

( I I tdfoap c@ﬁﬁlln%n( bt C\I\Ad'irllﬂlntehaﬁldql:@fjﬁétp'f@@fr&{tﬁg h}ﬂl%@l'lt@%uffermg

out year (about 12 nonths)
ﬁomefn@hhp@ satrosizi and wlisnaoh eclrartory he atelaast ohe cothicstignahthegipy for

tg%lg{ar@t eng%roirsrjé7 %gr?lgrtisi%g z[hen%/rehgddnﬁ{lg gtgo%b loy dédz%in%g/foﬁgwcl)ﬁg the
sequential steps below:

(1) An induction period wherein Cladribine is administered and wherein the
total dose of Cladribine reached at the end of the induction period is
from about 1.5 mg/kg to about 3.5 mg/kg;

(i1) A Cladribine-free period wherein no Cladribine is administered;

(ii1) A maintenance period wherein Cladribine is administered and wherein the
total dose of Cladribine administered during the maintenance period is
lower than or equal to the total dose of Cladribine reached at the end of
the induction period (i);

(iv) A Cladribine-free period wherein no Cladribine is administered.
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preferably 3.5 ng/kg. WO 2007/135172 PCT/ EP2007/ 055013
77 7. The use or product according to any one of

wae@bk@rnssiiato 6 wherein the combi ned duration pET/EPE07/055013

mai nt enance period (iii) with the Cadribine-free

period (iv) is about 1 year. 5 8. The use or product
according to claim7 whereif the duration of the

mai nt enance period (iii) is about 2 nonths and the

urati o f the .Cladrihine-f eriod (iVv).S, about .
Yo fuitie? bbbt IR BREabd TS 8F o) sotuib®, PBijon for
amuBaidoas, edcpatake o estuicited @uriat thonth@hpyt RE pafibnts suffering from
main enance period (iii) with the C adribi ne-f.reag
pRttipdd seiFtpyis jand ape are rfEagiori e A Heast opgicongeignajs therapy  for
Fuadld RERBsRAN ST &FISGHIFM N9 1R SraV®addnfhiskfQREMWing the
is about 1.7 ng/kg, preferably 1.75 ng/kg. 10. The
spswensral pepscheddw:according to any one of claims 1 to 9
wher ej. he nbi n 15. ion.of, t.he | nd ion..

ert ol thERIRPE i R RELAT il B ek MG RRkin he ot
mai nt éssant €ladedirncadachied bi thardd bheheGhddribbipagod seom about 1.7
peri od &Iﬁv% IS ggout 2 years. 11. The use or product
accor Berg @ 82U APi&bwher ei n: - the duration of the
i nduc ii())%ﬂclaafibiﬁg-fﬂeé QA hAeiB IcNSdrithhas darhlst@d; of
the 20 C adri bi ne-Pr.ee eriod SI.I.) I's about 8 nonths,
t he ddiadim#nishanchecred Wgéfﬁﬁln@é g ggadngipisicyed; apdaplsyein the
2 non ti 1 . i bi - . .

pert o Rt CROENER ffniGlrc Mrkfy 3¢ bRy REhEEBeriod iglower
t he ithduot eqnl pethe oatali dsabbdltadBbmomedebed sthbe cud aff themduction
of the Oﬁl dribine-free period (ii) is about 10

nmont h&" r@ duration of the maintenance period 25

(111 (it)sA alpemiing-PRHeAsd dMMrell @ AMARSihOR adfitiktered.
Cl adri bine-free period (iv) is about 10 nonths. 12.
The use or product according to claim 10 or 11 wherein

h i I,OF ' t 1.0 riid.: i -
GRS AT, d EUSHACT TR
@80ratomdi thethddetromtpeond G with ¢herfeladritenaficepqendi(olis @bout)l year.
and the C adribine-free period (iv) is WO 2007/135172
PCT/ EP2007/ 055013

5. The use or product according to claim 4 wherein the duration of the induction period
is about 4 months and the duration of the Cladribine-free period (ii) is about 8 months,
or the duration of the induction period is about 2 months and the duration of the

Cladribine-free period (ii) is about 10 months.

6. The use or product according to any one claims 4 to 5 here above wherein the
combined duration of the induction period (i) with the Cladribine-free period (ii) is
about 1 year (about 12 months) and the total dose of Cladribine reached at the end of
this year of treatment is about 1.7 mg/kg, preferably 1.75 mg/kg or about 3.5 mg/kg,
preferably 3.5 mg/kg.
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78 about 1 year, the total dose of C adri bine
adm ni stered during the first year of treatnent is

w@bmat3siz¥ ng/ kg, preferably 1.75 ng/ kg and t hect/apan7/055013

dose of Cl adribine admnistered during the second

year of treatment is about 1.7 ng/kg, preferably 1.75

nmg/ kg. 5 13. The use or proguct according to claiml10

or 11 wherein the conbined duration of the induction

Tt a0 o a5 B RRED, R S e comne

gl fiére 6AheE enddtiEnande piridd) (iianelith fie Caadsihbiive péti®Ee(iv) is about 1
period (iv) is about 1 year, the total dose of

Ti%dri bi ne administered during the first year of

treatnment 10 is about 3.5 ng/ kg, preferably 3.5 ng/kg

and the total dose of C adribine adm nistered during

8 hehsugsorrdprydunt agfordingde whamn 7 whelswuthe Huativg/dfghe maintenance
referabl v. 1 kg4 14 h e AQr . ar.od C g

BEBARUPTG Yhob Zg Bl S0 o Sl o 3R Mg REREHE g g sbou

(0 mopthko (iv) are repeated one, two or three tines.

15 15. The use or product according to any of the

preceding clains wherein the bioavailability of

&1 Bl R RN Proddcice to4%on 16¢ 8 WHRrik$ e UoniRdUitation of the
according to the preceding clains wherein the

any of
metnanangepegpd élel{ with tlposladiginefrgel periddev) nezhone H yerr apdhthe total

; o ) . )
S0 LRt o 6, 200 Rl o8 12 moe
pryerafly 1 116 ngylecedi ng cl ai ns wherein the total

ef fective dose of C adribine adm nistered during the
mai nt enance period is about 0.7 25 ng/kg. 18. The use

0. THOGKCr (REGIRE EdEih® talYy Bhe bhEaiser el ReheddiRithiBcombined
wherein Cladribine is admnistered from4 to 7 days

dertioroRt Hie Beeftonaripd 4)othesClidyaingrdiee meFipth (ilkidhq Agintenance
b DSHE s30T Sffce MRS REOAES kR,

11. The use or product according to claim 10 wherein:

- the duration of the induction period is about 4 months, the duration of the
Cladribine-free period (ii) is about 8 months, the duration of the maintenance period
(iii) is about 2 months and the duration of the Cladribine-free period (iv) is about 10
months, or;

- the duration of the induction period is about 2 months, the duration of the
Cladribine-free period (ii) is about 10 months, the duration of the maintenance period
(iii) is about 2 months and the duration of the Cladribine-free period (iv) is about 10

months.

12. The use or product according to claim 10 or 11 wherein the combined duration of
the induction period (i) and the Cladribine-free period (ii) is about 1 year, the

combined duration of the maintenance period (iii) and the Cladribine-free period (iv) is
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19. The use or product according to clains 18 wherein
Cladribine is admnistered from day 1 to day 5 each

woerhssdozr i ng the i nduction period. 20. The USBCDEP2007/055013

product according to clainms 18 or 19 wherein

Cladribine is admnistered 5 at a daily dose of about

0.175 ng/ kg during the indugtion period. 21. The use

or product according to any of the preceding cIains
ni.st ered  f

Wgout rr%ef"f'i tﬁiedtpjtafgosg oIf %la&lrl mne éldlaumstersg Iglur éﬁ 165 ear o¥ ?rﬁatment
el eﬂbbgﬂ anc &n@’elg | @ﬁk:ferﬂtﬁly&m? 75 Th@/kés ag@ r tk};B I ekl Cllose of Cladribine
accordi n clains 2 ereln aar ine is

muﬁﬁtgreg duging rf&nﬁe%féi}yefr PHUEPCB! I8 AP tntph 1/ K Prafgably 175
thekgri ntenance period. 23. The use or product

according to clains 21 or 22 wherein Cladribine is
adm nistered 15 at a daily dose of about 0.175 ng/ kg

dllS‘r jl"ﬂguge of pngduc{ & ?n(fh?%% 1488 I or Il ngellill V\Egom&n%j H&rtatlon of

accordrng to recedi ng cl’
hE&hﬁhma@nqmnaﬂmUnmﬁldﬁﬁdﬂﬁhﬂﬂkﬁhmepu&Myﬁosspakatalymn the

m%r%ﬁ@ﬁ?ﬂ?ﬁb rhgn%gm%%{%r Srra @rf@%ﬁ 5 Eﬂr\p%ﬂrf‘apfrgod (iv) is

%@[ﬂltm wheiRtotab Héedlof @W@i%ﬁie)édﬂﬁﬂlﬁe@ﬂ @hrug @ HirRiyBg of &Batment
The use or product according to claim wher ei n

|1Frl_n%1é6é me/E&anfﬁrathe?r & anedieg dndghe eidlidese @ﬁrfélarirrrdmdr@nlstered
P Fiodong 05 TRLARRPRE RO A AR L PE e

or product according to claim26 wherein I[FN-beta is

B S PO Bk D S PR i e i o

geraredepeétwbme &6 bn@rdelBndsl adri bi ne-free periods (ii)
d (iv) and after the C adribine-free period 30

(| v). WD 2007/135172 PCT/ EP2007/ 055013 80 28. The use

5. RhOARC or26EALA BGofdnd? bP8hPHR&EERYISRA Wherein th
mﬁere?n tﬁg ?ﬁ) %etaol}sngrJl % ﬁ%' Pn e grogpC ' eremn e
bioasiilebilipgoidf ladrivaaief ajout B)%Ggen) , Rebi f(r) (Serono),

and Betaseron(r) (Berlex / Schering AG. 5

16. The use or product according to any of the preceding claims wherein the total
effective dose of Cladribine reached at the end of the induction period is about 0.7

mg/kg or about 1.4 mg/kg.

17. The use or product according to any of the preceding claims wherein the total
effective dose of Cladribine administered during the maintenance period is about 0.7

mg/kg.

18. The use or product according to any of the preceding claims wherein Cladribine is
administered from 4 to 7 days per month, preferably 4 or 5 days per month, during the

induction period.



10

15

20

25

30

29. The use or product according to claim 28 wherein
the |FN-beta is Rebif(r) (Serono). 30. The use or

w@eadasii7according to claim28 or 29 wherei n tPer/EP2007/055013

| FN-beta is adm ni stered subcutaneously or

intramuscul arly. 10 31. The use or product according

to claim 30 wherein the | FNybeta used is Rebif(r)

(Serono) and is adrri ni stered at 44m:g subcut aneously
ﬁ e utse g}sﬁrﬁ@uct a cor %lglgrllslrjr%ew drei! qu(f Cmne%%% mlmsqgred from
dz@nN&i’HaIyGI’h’abh mbﬁthamymg shesadlw:lb@ gelﬁddom t he group

consisting of. treatnment with beta interferon,

treatment with datimarer Acetate (Copaxone(r), Teva),

b e@eMRObr Wollftt aE@)tr(ﬁh% ?d»'@[@iﬁls(l-g)’o?albr\if}{ef&n CBigeggR/iEh@fhistered

and treatnment with oxant rone (Novantrone(r),

e dley Ylos2f a®gut OTHE mig/sg dvrigg thd shuctaarastidilng to cl ai m

32 wherein the conventional therapy is treatnent with
beta interferon, preferably treatnent with

BetErsarsonf plodiBeict@ding tSahe ot thg pré&iing Alaome whegein Cladribine is

é(ffe’a% %Fbﬁ%‘ 456 v %S’Stpﬁéser %W@ﬁz I4;q%s dah @?%ﬁnﬁﬁfﬁdrﬁi}%tng the

hR@ehQ@ periodd pat| ents to be treated have experienced

at least one relapse in spite of receiving at | east

one conventional therapy. 35. The use or product

A Gﬁfeqfsg' Or ggdﬁét%h%qggﬁﬁ Yﬁ‘aﬁﬁ?ﬁsrb it \bﬁ &h dlg(ﬂﬁ)tme 9 %d[?‘lﬁllﬁ@f%& from
occurred uring e%ea prior the begi nni ng

tayehtondagtS caclc owodihniyring t}&nyalmfenztdue ppri@l edl ng 30

claims. WO 2007/ 135172 PCT/ EP2007/ 055013 81 36. The

use or product according to claim 35 wherein the

PRAITHRAS of rolfet bt @AAiBE td1@¥igns 22X PR IveHRESA CRidribRRSE adiiistered
rel apse during the year preceding the beglnnlng of the

plroedailyslase efc@ertdl g mﬁkaﬁvnaﬁthﬁ RBi¢epecRengdel ai ns and
have been treated with Rebif(r) 5 (Serono), in
particular 12 MU (44 ncg) of Rebif(r) three tines a

Mk ekhe 8¢ .or Phadugb eccording twdanyt ofdbe pradedigg chiranyheafint WN-beta is

R R S B wld SRl g sF e R b g ©

enhanced brain lesion volune in the CNS as det ect ed
usi nfgl] met hods such as MRl techni in spite of
2 ¢ use or product according to claim 2 w'herem IFN-beta i1s administered

simultancously with oral Cladribine.

26. The use or product according to claim 25 wherein IFN-beta is administered during
during the induction period (i), the maintenance period (iv) and the Cladribine-free

periods (ii) and (iv).

27. The use or product according to claim 26 wherein IFN-beta is administered before
the induction period (i), during the induction period (i), during the maintenance period

(iv), during the Cladribine-free periods (ii) and (iv) and after the Cladribine-free period
@iv).
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10 receiving at |east one conventional therapy. 38.
The use or product according to claim 37 wherein the

weniansad2 | esi on nunber or enhanced brai n | eSPONEP2007/055013

vol une occurred during the year prior the beginning of
the treatnent according to any of the preceding

clains. 15 39. The use or pgoduct according to claim

38 wherein the patients to be treated have acquired
enhanced | esi on nunber or enhanced brain | esion vol une

in the CNS during the year preceding the begi nning of
pherhe meabﬂmnducaamfcﬁh@@ dn® ofithy p@éceﬂllng cpirac ®terd the IFN-beta is

clalns a have been trea Reblf(r) (Sero
PRPSEArID| @m §FOUP2 C‘fms&ﬁ“(lmo’{-mgy AB198eb; f%ﬁﬂ)‘fc@ h@s@m) and

Bbﬁ§§m§@u§§&X/@Qmﬂﬁgg“gﬁe or product according to any
of the preceding clains wherein the refractory

patients to be treated have experienced at |east one

I nd I 1 ncreasi I.sabi i
50 R3S A8 SRR A0 BB N RRAURE, Ghon)
product according to any of the preceding cl ai ns

erein the refractor atl nts ob ated ar .
S0CEE: kS Bivches el e FOT 28l Hhesg dHugry-beta i
&hﬁﬂk&§&iM@mﬁ&&%ﬁﬂ?%ﬁhMﬁmh&ﬁh&&'ng or worseni ng
rel apsing-renmtting M.

31. The use or product according to claim 30 wherein the [FN-beta used is Rebif®

(Serono) and is administered at 44mcg subcutaneously three times a week.

32. The use or product according to any of the preceding claims wherein the
conventional therapy is selected from the group consisting of: treatment with beta
interferon, treatment with Glatimarer Acetate (Copaxone®, Teva), treatment with
natalizumab (Tysabri®, Biogen/Elan), and treatment with Mitoxantrone (Novantrone®,

Serono).

33. The use or product according to claim 32 wherein the conventional therapy is
treatment with beta interferon, preferably treatment with Betaseron® (Berlex / Schering

AG); Avonex® (Biogen); or Rebif® (Serono).

34. The use or product according to any of the preceding claims wherein the refractory
patients to be treated have experienced at least one relapse in spite of receiving at least

one conventional therapy.

35. The use or product according to claim 34 wherein the at least one relapse occurred
during the year prior the beginning of the treatment according to any of the preceding

claims.
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36. The use or product according to claim 35 wherein the patients to be treated have
experienced at least one relapse during the year preceding the beginning of the
treatment according to any of the preceding claims and have been treated with Rebif®

(Serono), in particular 12 MIU (44 mcg) of Rebif® three times a week.

37. The use or product according to any of the preceding claims wherein the refractory
patients to be treated have acquired enhanced lesion number or enhanced brain lesion
volume in the CNS as detected using methods such as MRI technique, in spite of

receiving at least one conventional therapy.

38. The use or product according to claim 37 wherein the enhanced lesion number or
enhanced brain lesion volume occurred during the year prior the beginning of the

treatment according to any of the preceding claims.

39. The use or product according to claim 38 wherein the patients to be treated have
acquired enhanced lesion number or enhanced brain lesion volume in the CNS during
the year preceding the beginning of the treatment according to any of the preceding
claims and have been treated with Rebif® (Serono), in particular 12 MIU (44 mcg) of
Rebif® three times a week.

40. The use or product according to any of the preceding claims wherein the refractory
patients to be treated have experienced at least one relapse and develop increasing

disability because of progressive forms of the disease.

41. The use or product according to any of the preceding claims wherein the refractory
patients to be treated are suffering from worsening MS, in particular secondary

progressive, progressive remitting or worsening relapsing-remitting MS.



