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Conbi nation of interferon-Beta and A Cl adri bi ne
reginmen for treating Miultiple Sclerosis Field of the
I nvent The invention relates to the use of multiple
doses of C adribine conbined with beta interferon for
the treatment of nultiple sclerosis in patients who
are refractory to at | east one conventional therapy
for M5. to Background of the Invention Miltiple
scl er osi Sopnation efaterfrronibesnand W Gladeibing regimen dory
denyel i nati ng di seasetredtingudtiple Sgleresds vous systemin
humans. The onset of the disease typically occurs
during ages 20 to 40. Wnen are affected approxi mately
twice as often as men. Over tine, M5 may result in the
0 yari ous neurol ogical disabilities.
LN - di I Jt Yool [ S : . .
Iht il R othe B B nRBHE RS of Raifint Sitined with bera
afterfarye fomtha nctatxean ©f nhdaple rsgletasist inssatientatwlaphne. relvectosy to at least

mani f est ed | hysi c synptons (rel apses and
8?"3%"?5‘?‘9“}3&68’1‘%3%‘?%, Central 20 Nervous System
(CNS) inflammtion, brain atrophy and cognitive

i mpai rment. Presenting synptons include focal sensory
0 of imess, visual problens, inbalance

n
SDRpbASk BB 58 et TRRLEPSR B0 JRIMFAGY gqmpeimatin ciscseof
BrtdeBRAISieW dub s)terBiY hExREY. TBE 6fsct 0 theldiseasd tipihlyB&durs during ages
or depression. M5 is now considered to be a
Atifa 40 PHampe agiadlegisd apprgxireiely dwicsfas eftpmpeagen.
qui escence (rem ssions) occur between exacerbations.
Remi ssions vary in |length and may | ast several years
Dwtr wine, MSf e tesalt liry theeicomnealation of Farivus aouobscad isabidities. Clinical
g%sease are . individualized: re|lapsing-remtting

phifiy 1a M isprssimed Rews) resWeelgrbeatss flagmakay yjury with subsequent

1Bk bf Rl EliP cﬁf $ib 3 ﬁfé;@t L&Tzitgﬁ:h . progressive
nu%tfp els%ic}gkds?s PN%? an p%ogressive rel apsi ng
multiple sclerosis (PRVS). 2 Mre than 80% of

.ents.wth MSwill initially displa 3 course,
B i ittt Sl eepenbone Sbpeh oot oIt boiesSion, Centra
Nehloawedstbyn QMBAMmEaSH, HFBM 2@op AR Ynd86g @y CRAMNI @A, Presenti
(Luglin?an gﬁﬁgold Nr eur ol ogv, EggG, 4&%907-911;._ eeeEe
Bumptams RRNBle Eselusanberyi dsficts, faea avgakngsy, viswal|preblgmgnmbalance and
Lnco ete.recovery fromrel es.. Appr.oxi matel v, .hal
Sl R et € R MR B YRl halt o the
patenhsewitle M9 edy Sidbienddcoppale imbhiemetthe ddpredsed
onset. During the SP phase, worsening of disability
results fromthe accunul ati on of residual synptons

i.an t S onm.i idi i E_3 i

B O S BRl B LBl B e e Piods of clinical quicsoence
abmssions)l@¥obetiviBeio epatibativss. RewassRiRyS amhirckngth and may last several
characterjzed by insidious progression of the synptons

FRORPHRES i CauERY s ess than 5 % of patients have

FoiMo@sd 8f enofdigase s iifBiRdaiRdNaVRpdiRE &RM®ne multiple sclerosis
prognosis as PPIMS. It is suggested that d t

i stinc
PR MSgesrcendres nsogrewemayltipls saharosiv é9PMB).dprihanyampgressive multiple
tien -grpups and have. wi de-.rangi ng. i phi.gcati ons
REOGT oY) HEuBEREl RRR R GuRaTHI BRI PR,
Trends' Mt Med, 7, .115-121; Lucchineui et at 15Curt
Opin. Neural., 2001, 14, 259-269). Ms onset is defined
by the occurrence of the first neurol ogi cal synptons
of CNS dysfunction. Advances in cerebrospinal -fluid
(CSF) anal ysis and magneti c resonance i magi ng (MRl)
have sinplified the diagnostic process and facilitated
early diagnostic 20 (Noseworthy et al., The Arciv
Engl and j ournal of Medicine, 2000, 343, 13, 938-952).
The International Panel on the Diagnosis of M issued
revised criteria facilitating the diagnosis of M5 and
i ncluding MAI together with clinical and para-clinica

o~ o~ o~ A
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nmodi fying treatnents, i.e. nodifying the course of M5,
nodul ate or suppress the i mune system There are four
FDA approved i mmunonodul ati ng agents for RRVS: three
beta interferons (Betaseront, Beriex; Avonext, Biogem
Rebi fk, Serono) and d ati marer Acetate (Copaxonek,

also o DA. approve . ..
MH‘FE é@ée%épaﬁlgen@rwgﬂﬁ\ég Wil @gm?lﬁgdd ifpkay RN ewre with clinical
Ny r gsabiala)

géintsﬁg%e?gggﬁﬁﬁﬁﬁﬁkga %%B?%H%§§§%p?ove ﬁ”ﬂﬁﬁ%&ﬁﬂaﬁhmyrmtbe
chmpieteQLadlin bia BeingoldhNewrvivay eth )L 6: ﬁ@7-3hb)l ogue

2-chl oro- 2' deoxyadenosi ne CdA), has been suggested to

be useful in the treatnent of nms (EP 62685381 and US

DB RRMIS; ac@MRllonJfidNa6MMty Sdstfd ﬁ@m%&&hﬁe&qreb@d'éﬂ? from relapses.
in patients with mul tiple sclerosis have investigated
Appraxsmately, ihalf, ofathg Isat@ntdeathRMSnwu‘tQh wsa Progressdve course, called

SRR TR PEupBL RRBRGSRNODR BHaf A5 b ke hSetL ot aisabite
R¥sQDE s Re Merunhghidh ef r@didual-%?&ptdﬁ&ﬂ afterleMWrBénoﬁebut also from

25;2.95-29.9) and Relapsing-Remtting M respectively .
(TRésHP e PRORTESBION TGHTCCNPPXFEe @I‘i“ﬁtjs(lﬂf’l"ﬂ r@d/s@@wldtqb@ﬁe)qflm of MS

?ﬁféﬁts‘:@h ?%ﬁ gx';h?{;lsl’s cﬁ%r&gtgﬁa d by S%Iéhddé fﬁ] r%’?%u;nf 515’[}197 symptoms from

daydisdage onget.i Magotimani 5 ¥ of pdtieaisdrve PRMS nedtireofierf csnsidered to have
i Seaprogrisia as FRUS it Frasened dbi i SiustbaBEEenE mechanisms may be
%&YJ@Q/ 15%1?1@%n€\25t1é1t @ﬁﬂ%r(gﬁbs SHBCHEANGRLS arl g2 E %bf?&tlons for disease

he treatnment was repeated for 6 consecutive nont
}atssaﬂ@httonc(dﬂssmme@oalc a0V ol teds Piis éler), 17, sltlddwlwdwcchmem et al,

inp primary 20 progressive (PP)
W”A g%?@”’?@éfégpﬁ$%bgﬁp) multiple sclerosis (Rice
at at 2000 Neurolog), 54, 5, 1145-1155), In this

study, bot h patient groups received C adribine by
Mibamsetnisod quj br tthe rpcgtirrencgoale test fmstorrew#glpz@ﬁb gymptoms of CNS

?‘rig%&%%T BIACES emlr F:Qr%ﬁtog Ohufdu&¢§€) élrl g%ldofnagnetlc resonance

evaden qRIKIQrhavb %nﬂpliﬁéd (3 afafgﬁcsttﬁz proc@saarﬁir filitetet nea?ly diagnostic
patients wth in terns of Kutg%e Ext ended

BVessyeriw g & aWsNQ@aﬁnngD@Wal MHeddnaedfPB) i I3, 938-952). The
Iﬁ&lngﬁorﬁ %1 Q)?I e i 8 %g Wm&@é&ﬂ%s@d %Hﬁ]%‘flﬂa‘ung the diagnosis

naglng er et at, 1996, Pro
NMAMS AndadlBitg MBA to&?.herlﬂﬂlﬁ ellni2d; anRgrats- “dirgtal ailagnoﬂlgi)ﬁethods (Mc

1] tud e were positive on the
ﬁ’@’ﬂﬁ#‘i’@gﬁ?ﬁoﬁeé%t eé’ﬁdyfgol\z%;} @sur ed brain |esions
(Rice at at, 2000, above). 4 Sone adverse effects

(AEs), such as increased incidence of infections
C@nantemedmammmﬁoor}ﬂg evhifhmarmdiseasaonpdfyieg treatments, i.e. modifying the

nég:seg%fl @fg erig u(fzg_]%é)\ges{lg%rgbsgle\éggrtumet sr}]fstietrﬁg fﬂngrh g%é o %\ A approved
hﬁﬂﬁh&hodul@tlngl Qrgdd), fAPURRMST hBredabe@wintedigons QBetaseron® Berlex;
safety between the efficacy dose and the dose o

deneyenioser Bxbif®.1Sgreney @nd 4 ilntipien/caie (r%?%orﬁ@r Teva). There is

gsgd&lcb ETﬁA %ﬁ)p?weh' th%uﬁ(%ug §§1I§ t i a? R?%&%&gggcmd Mitoxantrone

using eit m ni i on esuf
Bender et al. (Bender et al., 1996, Seminars in
Hemat ol ogy, 33, 1('1l), 45-52) excluded the oral route
for the treatnent of nultiple sclerosis wth
Cladribine. IDGid) et al. reported a small trial in
ii patients with remtting-relapsing multiple
sclerosis (Gieb et al., 1995, Arch/nun |Inmmunol ogi cee
et Therapiae Experinentalis, 43 (5-6), 323321li wherein
Cl adri bi ne has been orally adm nistered during 6

nont hly courses of 5 days at a total dose of about
4-5.7 ng/ kg (patients of about 52 and about 75 kil os,
respectively) i.e. a total effective dose of 2-2.85
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15 was perforned at a cunul ati ve dose of 0.4-0.66
nmg/ kg atter a cladribine free-period of 3 or 6 nonths.
The side effects observed with the regi nen above were
said to be | ess severe than the ones observed in the
study on patients suffering fragmchronic progressive
multiple sclerosis treated by i.v. infusion of
&%adribiqﬁ Si p Eg al ., 1994, Lancet, .344, 9-13) th
pnkepe®, peraaehSeveral Qe IMBHNOTARICEHYT agR0it prS used, although not
eiA gagyvdaf the oral reginmen above versus the 20 v.
i nfusion therapy was questioned (Gieb et alL, 7995,
above) and a group of "non-responders” has been

identifi l. i . I, = [ Yrs :
AT 158 AL, 1 Chiprioted sUGP il QUi . deoxyadenosine (2
¢! 8k BednOsi}@¥fRed tdV8E REHf o thd Godthiet BBEIMS RE® 626853B1 and US
scl érosis conprising 25 the oral admnistration of

Aa54dr2/%).-ne that would pernmit the sane or inproved

effect on M5 | esions while decreasing the occurrence

and/ or severity adverse events. In addition, as M5 is

e CdrilNincatlstaias dithi Cladvibihdinggatidats iwitbheltiple deeodaisgve investigated
t he occurrence and/or severity adverse events in such

thajigsg of hutandes.c ClaskiRiietis Mye possi bl e. A sustai ned

benefit of C adribinc treatnent between the treatnent

periods is also desirable. It would also be desirable
Tovohdoubleabliret, ipbete b cortrodlat iRhgsanill tuditsewse! cendsdted tdspectively in the

woul d. 1t the treat f pati s who_are :
freatment gf é;g_%osuc rog@agye m&'@&’(\ﬁg ﬂz’i gﬁ%?tgl Cf’ﬁ'_e{ %)y_rol. Sci., 25:295-299)
LRI Yo s Ao RORithiRY 8T RRpddekaIyN (BsenE | hedl | $999)e PUsRedings of the

14
of Cl adri bine conbined with béta interferon for the
gsepaataniofdnefican Bhesiqieese Ui I, daB5#d).nmul ati on for the

g ﬁ‘%:ﬂg?{ygﬂ%?gﬁgﬂ%irg OI%!% %%egis\ig%s Q}Q&?%Eé{ﬂfti Ifloer 7 days by continuous i.v.

adudion StRtRdimd Par b psaldant ¥ colRE@ive HenRs.i bed is the
use of Cla.dri bine conbined with beta interferon for

{méheppaspad alinisal tfal.atheedpdabiandosopsadhwas OdTmedg/daf for 5 days by
Qlﬁch?aﬂtggusvi'ﬁ%cﬁin TﬁlgftJth%e%[ %ﬁg Pelggcjitgii ?(ﬁ'%t cod&utiv mé)nths.

conventi on erapy. envodi nent descri be

e madifionl platdwesontmllediPhasell dagiyngay eghduetedfiar patients with primary
Cl adri bi ne_15combined with beta jnterferon jn the_.
pragaesivat (P8Y qrusacrplagy SUPEREdYSs .(S%%tml?isalmm (Rice at al., 2000,

i e i h e i C . : -
AR N SOTEIEE ] BE o P AR RN, fheived Cladibine by
puteptanadisanjeotiomatphduseat 0F incgkg/fay. Ml atepmment ovas rdpeated for either 2
treatment of nmultiple sclerosis wherein adverse
BRI OgPthsduced, al I owing further use of
Chadhh i NCelididhl ANRNQMNQIEB R idehte kst e eEiiREdrfebts of€ladribine in
use of a conbination of C adribine and IFN-beta for

phieentmmithaliSuineteons af fedikeahsitndddoPisapiiy iStrjupacaledEDSS), Scripps

fferi.ng .fr i-phe. scl eraqsi r . 5
KT E Py el | e R e PR S5 Epopiog AMRD findings
(BeuktlePleg a3 ClIODOSPEac. WiR! 8Ldr. BeadUShi we, 13/4-0729 Rorink et al., 1999
25adm ni stered follow ng the sequential _steps bel ow
epgvehPhiapRilE tdn resalts gEraReT By ot hdigmpiigrat fedugtipmel MRI-measured

M L ' he total dose of C adri bine
?%%%E%§%§{E?%2ﬂ2h2®gQ%%Egbinduction period is from
about 1.7 ng/kg to about 3.5 ng/kg; (ii) A

Cl adri bine-free period wherein no Cladribine is to be
adm nistered; 6
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(iii) A maintenance period wherein Cladribine is to be
adm ni stered and wherein the total dose of C adribine
to be adm ni stered during the naintenance period is

| oner than or equal to the total dose of C adri bine
reached at the end of the indugtion period (0, (iv) A
Cl adri bi ne-free period wherein no Cladribine is to be
adm nlgtered I n anot her enbodi ment, it . .is describ

§omf:hé (it Gt BRGDnauF b { Bridencsnd! | eeens related to

IF‘\g;(ﬁIﬁQéd ﬁ%t fuf&tich &%{f&&ug?regsﬁ&mv@i‘é Bbs!&@ed with the highest doses
rosis and who are refractory to at |east one

bjeﬂtal 0171998 uberea Byufaret ol 1999 4cig dllemawél 8]:10-15). Due to the narrow

the oral trat dr bi ne
FEFBB %‘éetgsahtélﬁte?@acg eﬁ‘sa%ﬁ@ls% of QqemRRce of ABs, to date, al
RS AR B Ulélglbmelherhﬁ‘lt ?eaéi[ér@dlﬁﬁa\}esbeteﬁ cBBducted using either i.v. or
adm ni stered and wherein the total dose of d adri bi ne
s sagheidisaratioth dserwgswf, Behderi aidl Bewter seah, dd90.sSdminmns in Hematology,

%? aZh]’é 2% I}?i ggclﬂtg?qa %&: gf%ﬁ‘tg% 918 éx%?tn% Inﬁ‘ eof | Iélu]ttigle0 8clerosis with

alddrivired ered; (H ) A maintenance period wherein
Cadtibine is to be adm nistered and wherein the total
dose of Cl adribine adm nistered during the maintenance

%ﬁ‘feg:)e? 61% ?{ o?tggg%§tgﬁp r?%‘%gtlén? txﬂg r%rﬁgﬁﬁ%-g@%%ug mugiple sclerosis
(GYieb € allr 1 WisnetrEhieen ﬂmmmdloglme reeiTherupidel Ex;hewtmewmliss 43 (5-6), 323-
a7 8cr e Cleinng Pnlen L8NNG Tigoien SHTBHaomAl courses of 5 days

LENiRELRs@3f SR WD3 P&k Pgs ALAS 'o@ ﬁb(ﬁlﬁ r52sdnﬁlé'bbﬁ'tr@lé§os respectively)

separate or sequenti al In the therapy of patient
s.afdf @tal nﬁecftmrdosmbf 13186 mgkerlogissmampdtienis amimgle re- treatment of 5 days

refractory, to at ast one ti t he . far .

it pr v Bl RR R DSt O O ke 2et & s 8fking Heerngriod of 3 or

%dfﬂblﬂh§t"ﬂ{ee§1dé @fﬁ:&WoBﬁbr{?&ﬁ‘w&HQH@ Rédidbn abeRSWeR) Qid t@Be less severe
An i nduction period wherein Cladribine is to be

éumtht: enasrabderapd invhestidy onrpatierts shiferdelrern crende pisigrrssive multiple

g@grgﬁls(ljt_re#e%l?)ﬁl 9,? glfu oﬁ h? gl%ﬂfrf})%’ekg?peg?é ég? d] dl%%hg[l?&]ée'gM’ 9-13) but

peid adl paeseiIa aﬂdltﬁh{m’lé ithdrigeutis efficabge oﬂdﬁldﬂal&bgﬁ&ﬂ above versus the
(ii1) A maintenance period wherein Ca,dribine is

be- Hdwien shesrnygwan atuwﬁ@iﬂ@i KGtiRR of ¢H-all 94bs@oye) and a group of “non-
gsﬁgﬁde% P i 8‘1‘3}7&5%919&(5)8 1 598 'EC)%B;%{)%@ alg@éstg%éons, 4(1), 4-

ower an or equa e total dose of
Beached at the end of the induction period (i), (ivV)
A O adribine-free period wherein no Cladribine is to
be adm nistered. 5 In another enbodinment, it is

d@serdP e woull belRBirkiE tPhaRr0akGbd 1'f(‘y'frtrelalﬁﬁg 016 k&roki@ comprising
point 1,2 or 3 here above, wherein the induction

Per dreladnaistsiratign ooChdribine Heat voruldipermot the same his improvegbetfect on MS
Eesmns n%llte dc'ecreasmg 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-trcatments are possible. A sustained benefit of

Cladribine treatment between the treatment periods is also desirable.
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10i n anot herbodi nent, it is described: 5. The use or
product for use according to any one of points 1 to 4
here above wherein the induction period |asts up to 2
nonths and the total dose of C adribine reached at the
end of the induction period isbout 1.7 ingfkg,
preferably 1.75 ng/kg. In another enbodinent, it is
descri bed: 6. The use or product for use accordin

dinyowa alsefbe gesirable to haye a medhad fapBeatingaylEpls seleosis hat would permit
g%dtye%ttl#lg%o?gﬁﬂle ‘i’ﬁxhg& %%ac cg&gt o gﬂ%&& %39@&\%Eﬁoﬁa?‘i1?érapy
i nduction period is about 3,5 ng/kg, preferably 3.5
ny/ kg 20In another enbodi nent, it is described: 7.
for use accordlng to any of points

to 5 here above wherein the d adribine-free perlod
&@ lasts up to | O nonths, or up to 9 nonths, E

regn deseribed 1s| the apreieledehibe @pmbmed With hega ae@&rplb&r the preparatlon

) u |

5L M QPSP Qg R FEEREFLI 0B B, wherein e
ICagdribirgk frofritéon ik Ko Bk lvedllyerdpddisteest., it is
descri bed: 9. The use or product for use
according to any one of points 1 to 8 here above

fcﬁiaﬂﬁf H&eiﬁ%&ﬂi’e hifg rg%é gPCiddYﬂnng%thﬂlgh%ﬂf‘B&g itCferon for the

nont hs. n anot er e I ment I's descri :
peepaibiien v @ noediquneat tir thotreaisentafqatidite gvhtocrangfrastey of at least one
points 1 to 9 here above wherein the conbi ned duration
§efeRBoRal fifEdYon period (i) with the O adribine- ee
period (ii) is about 1 year (about 12 nonths). In
anot her enbodi nent, it is described: 11. The use or
p‘modmbodiﬁmnt dewribet begimdisclosgropmtimp®viaé rdesiggogeimen for Cladribine

t. f.t d od. bout
SORBRER R RE- TR o Mo R SRR e
perlod (ii) is Ic about 8 nonths, or the duration of

t he inductioqﬁgeriod is about 3 npbnths and the = . i .
dur additimabemberimentadasr ibadehcreia issiasebthe(use pf Chadaibing cognbined with

tg.bip'?e}fe%n H% #)éa{ahegfbggéfa% : Onﬁtqbggl?tgdaij %)rﬂgf %nféo? fthe treatment of
peifigld s¢ledopisivehetdinudvel €k effictshse rdducal) allnemgdntlodtivee of Cladribine.

it is described: 1512. The use or product for use
according to any one of points | to 9 here above

?\ﬁlgﬁ@élﬁhéd}ﬁle&pmé aedigiation of the induction period

Cadribine-free period (ii) is about I
yedihe( atzoof al 2ombinatie) afnCladnibineoted [HYseetpffor the manufacture of a

{Clj}eggﬁralﬁlghF {%Ir ir%glc f Gda‘u%}lt§t h ?q%ggdﬁgr}ler%lgl}lglﬂy%ﬁeio%a%y}&% arg refractory to
abrult cheofBBnalPthefaBy 3 MuBiphe SAékSs, wherkin @AQGBIGE is to be orally

enbodi nent, it is described:
administered followmg the sequential steps below:

(1) An induction period wherein Cladribine is to be 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;

(ii) A Cladribine-free period wherein no Cladribine is to be administered;
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13. The use or product for use according to point 12
here above wherein the duration of the induction
period is about 4 nonths and the duration of the
Cladribirte-free period (ii) is about 8 nonths, or the
duration of the induction perigd is about 3 nonths and
the duration of the C adribine-free period (ii) is

e i e St B ARt e e
?ed(f] f LA 1f1é ﬁ)eb@ﬁfn'nﬁgtéréd aur!in% tﬁ@ %nté@an@@ ?_&lﬂ&i isl1Bwer than or equal
ot her enbodi nent describ he use or

pnr thel iathl dase of €mdabmﬂw,chgd stchaend oﬂhe ufdupmrnptsrldd (3] 13

4k R B 56 Pelod MReRTHY CRATBAE 6 @ AR Crel |

anot her enbodinment, it is descri bed: 15. The use or

product for use accordlng to any one of points 1 to 14
ﬁ@m@ﬁkﬁGUQMdh@ﬁéuhwﬂhsxﬁﬁdntenance period lasts up to

nt t.he .t ot e .
2 Ee el PR B bose i ol Basigns goffering from
rtisle sﬂ&ﬁfsﬁfa@w\yholaﬁ&eWt&g torat @gvOcHen®Mlentidhal therapy for multiple
descri bed: 16. The use or product for use accord
Qe eptepiiing dienera! admigisiigtipg 0é (Aabininalosting {ieseduential steps
%%> A ned duration of the maintenance period (iii) with

e 'Cladribirte-free period (iv) is toabout 1 year
(iab Auit indl@ctivmnpdriv). whe‘remn@laﬂﬂbmerrbm(dbﬂmdtnini'slbrddsand wherein the total

esc e or f.or use ordin
385%9# Afeiing diachgd al e, B B Vitactidh afohar oot 15 meke to
]RtQﬁﬁg&% period (iii) is about 4 nonths and the
duration of the C adribine-free period 15(iv) is about
gimantladribipe-fichpedod athewm of Ctaldeibimimtoebmd@enpmftdod

(L0 R PR OB S 8 g werin e
apqt drarla@idind hdBmisterbd dﬁﬁngjl‘ﬂé @ridnlﬁ@ﬁ’ance ﬁerl(ﬁ’d is Th@erkhién 6F equal to the
product for use accordin poi nt 16 here_ above

e ot Hladbinarashedtt (bnendias rebgimsdllod (1i1)
&%Aaﬁb@%ﬁng]n??& IiS%nS‘&‘ qg;%t%?n éj&'&ﬁatdh Hleq; %)0 adn%lﬁlstereid

out
anot her enbodlnent it i1s described: 19. The use or
roduct for use accordlng to point 16 here above

& epbed @@Wﬁﬂh@dh%@BSGratlon of the mai ntenance
RErA Oﬂr](_)(ihét' Loﬁﬁgﬁo % h@lé'igrlﬁﬁil@' L EFN-G&a PRT la0dofbibkd ?repara‘uon for

about year nonths) and the total dose
éihmdtanmmesdparabeeorasmumtmﬂ aseth dharthergpy bf patieatsr suffering from multiple

tagrgtﬁlarretaﬁ P"I’l‘zrﬂ%gg? ety y t(ir)rg{ t( gst @Elé ?E)ﬁ{sea | Xal:ltherapyn?or nqultlple sclerosis,
wherein Cladribine is to be orally administered following the sequential steps below:

(1) An induction period wherein Cladribine is to be 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;

(ii) A Cladribine-free period wherein no Cladribine is to be administered;
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10 20. The use or product for use according to point
19 here above wherein the duration of the maintenance
period (iii) is about 4 nonths and the duration of the
Ci adri bine-free period (iv) is about 8 nonths, or the
duration of the maintenance perjod (iii) is about 3
nmont hs and the duration of the C adribine-free period

&%y) is about 9 nonths. in another enbodinment, it is .

3 ér Mgienange periplewisaingr lagiiljae ét tor b admisisiged pad pgerein the total
RNl LS BRI BL e RGN M o el o
dutslados@of Ofadtibiee Giaabed dxitheerdfd afahpaducibn(periodi(y; about

10 nonths.. 1 n anot her enbodi nent, is descr.i bed:
piy) Attpladigfige-gee a?ré%ﬁwperﬁwrnq@@dg@es .1%3‘95?5 Bmaﬁtyregne of
points 1 to 21 here above wherein the conbi ned

duration of the induction period (i), the
Gi ahthdriensboflimemnt,peisidescribed’) , t he nmi nt enance peri od

b By RS B P T, SRS st r RO R o nducion
d886d 1298 dp t&@F mohi, HSE A3 RORBYCIr upab 2usshtRecording to
poi nt 22 here above wherein: - the duration or

the induction period is about 4 nonths, the duration

f t 20 dribi.ne-free period (ii) is about 8

ﬁ%?R$ﬁ?re %%aldwgﬁpgﬁk% lfﬁé mai nt enance period (iii)

5 TEO @ ordprodiiet sk \@Bdcddr@ingdus ahy one of pdilie 1 to 4 here above wherein the
Gl adri bi ne-free periodlégy) is about 8 nDnthﬁg%r; t he
insvgtionperid lasie up fiddrgnds ertheptildose alit-ladripiskirpached at the end of

RGP ERRREl b (1 A SR bR R cnce peri o

(iii) is about $ nmonths and the duration of the

adribinc-free period (iv) is about 9 nonths, or;
%%@“H@?&Fﬁ@ﬂ“@?“ﬂh@‘kﬁﬁﬁ@gion period is about 4
BOMEDSsc drifRodlidh &r BB aBlorling tChaf bhdbNSoihifs8€oRPhd®dbove wherein the
(1) is about 8 nonths, the duration of the
maiuntiemperioel lpgs ipdo ¢ inhdnths andetbe tatalZoge nf fadahietrpeched at the end of

.ation of . Lbi ne-f | 9d. (4] ' b
' Riha Perpd S 5085 M. BB e | natct on

period is about 3 nonths, the duration of the
Gl adri bine-free period 10 is about 9 nonths, the
dupnpthe srbodinat ihissleeritede period (iii) is 30about 4
= - e o
71 p s B pltf ok e Fire'VS &y 6F bAth Y, SHRTIARR wherein the
Chelribiviuéd geniod€ti) etsiup talbo uiondhsponah, 9 tbethdusraipito8 months.
of the Clatiribine-free period (ii) is about 9 nonths,
the duration of the maintenance period (iii) is about
B IR B nRdikBE iORLdaRa0f the C adribine-free
period (1v) Is about 9 nonths, or; - the
duil¢ bgmoroprotiing fomnukecacicomlingetoi mdnt % hetb o vE wihorsiththe Cladribine-free

the duration of .the Cl adribinc-frce period 00 is about
@e%ﬂﬁﬂia}st%ﬁ@oawau on of the maintenance period (iii)
is about 2 nonths and the duration of the

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

In pipshetgrdodiorenfit isives¢rigdct i on period is about 2
??Jll’lglehlﬁsée garh g(&?u%g g(grlnl%c)%ﬁ tagcgo’r&{i]]% ethﬁ}? ébip gﬂﬁ%i {sflﬁteopi?flérg Qbove wherein the
i diibéieafes(ivareiod 14std up toi 19 rabmbis. 4 nmont hs and the
duration of the Cladribine-free period (iv) is about 8
nont hs, or; - the duration of the induction
period is about 2 nonths, the duration of the

Cl adribine-free period (ii) is about 10 nonths, the
duration of the nmaintenance period (iii) is about 3
nont hs and the duration of the C adribine-free period
(iv) is about 9 nonths, or;
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- the duration of the induction period is about 2
nmont hs, the duration of the C adribine-free period
(ii) is about 10 nonths, the duration of the
mai nt enance period (iii) 15is about 2 nonths and the
duration of the C adribinc-freg period (iv) is about
10 nonths. in another enbodinent, it is described:
24. The use or product for use according to point 22
here above wherein the conbined duration of the
) he C adri bi ne-free period

gill)IJOqflércé b%ﬁﬁ&qylgiastrde?él}%egbmnt hs), the conbi ned

dOrHta wwe oofpraduet foausd mardd:mg foemiy @de OF pointsantd 2 here above wherein the

f b b t
glﬁlg Idlq{eaﬂgrrlg pn%%?lggl é ga ?\ntgll'theé&g%le]ﬁgle( eeorlilenojdz(ll) is about 1
JEUT (Rbotk €0 athngltshi Ng the first year of treatment is
about 1,7 my/ kg, preferably 1. and the total dose of

C adri bi ne to be adm ni stered during the second year

f tr I S.abou nmg/ kg, preferably 1.75

?&a‘)‘ﬁgﬂe gﬁ%‘tnllt’el lséf%&g)e nt descri bed: 25. The use

Q1. PO phsdfucti®e uaesRbaimgtol prifaioier2dbdve Fvﬁhe&kiﬁ\ﬂ&: duration of the
wher ei n: - the duratjion of the inductio

petucden periethisugbont donenhs apgdhqidyratipnef dhe p}?éirlblne -free period (ii) is

gl)@tﬂ gl BbAts f(L r4ffe 9&%{1&9 of th'e)lndtﬁznag %Eﬁo&g sr%'a{l § (}nIﬂ% d the duration
uration O? € mal ntenance perio aj-l

oD thehSladuilbint iee gariad (1Qns af)odt WemGhtaslrdrkthe émfanele oﬁﬂrel iaduction period

(iv) i rat i

bboph QRS RS Gt Sl Clod S PeEAG L 207 0 months,
of the Chtdribine-free period (ii) is about 8 nonths,

the duration of the maintenance period (iii) is about

B aorbdrsmodingdng, itisrdesdrimdof the CI adribirte-free

o L o rodh oR i e B 269 g OLBBIRS Wl Rerggbove wherein the

thebihed Atita@ion of tHehﬁdtQti@ﬁrﬁeHbd{l ﬁ? fWiethe eldd@ibidd-frde p&iod (ii) is about 1
about 8 nonths, the duration of the maintenance period

yf:aru (pbows 13ppenths) andriht sotalndpse 96 Cladribincoreagiediaidhe end of this year of

L ?‘ﬂ{é’ng bgr]%}()uliﬁ Bl%(l{gé%ré 8ly }JI grz §%§gﬁ<%éog §1tbou tmgfkg, preferably 3.5

mitd)s, the duration of the O adribine- free period
(i1) is about 9 nonths, the duration of the
mai nt enance period (iii) is about 4 nonths and the
ﬂyﬁrﬁ)&lﬁé}%nﬁ;od t,qf%‘ifek%ibréﬁ free period (iv) is about 8

uths, or; 1t) - the duration of the induction period
i1 3. Himouse o8 praiuthior uSehmccduhlag foopointf 12t tvee dbadrwhisireie tia duwration of the

iod (ii),is aboyt th t.he .duratj on,. of. t he TN
B o peattoh dompnd pbd Jh e Sshub® uflitigtes period (i) is
dusiats @0n1as, drhge @rddbh B e-ihdReoRPetod is(dbolit B mARAUIndShe duration
nont hs, or; the duration of the induction
péthe&llathsblab@@c peripab(ii)his abewid manthsi ertheflutaien of the induction period
asu?rl) glﬁl%%tﬁstraﬁgt i Irotgoi{tacl),]fJ ct?ée ggard?iggl%tfree I%Q{éld Q@S aggl%t IQ months.
rmnths and the duratlon of the Cl adri bi ne-free period
SIV) i s about 10 npnths, - the duration of
fh@lqthﬁi@&hoéﬁn%rltﬁdieﬁ‘glbﬁéout 2 months, the duration

(ahnly) i

T4 TS ARG BSR4 101790 fove wheri
themginteaa@rgetibé ladtsrgt todmmodiths, lve uﬁ:lt(ad rmcmt}meerfupee 2 months.
period (iv) is about 8 nonths, or; - the duration of
the induction period is about 2 nonths, the duration
of the 20 d adribine-free period (ii) is about 10
nont hs, the duration of the mai ntenance period (iii)
is about 3 nonths and the duration of the
Cladri bine-free period (iv) is about 9 nonths, or;
the duration of the induction period is about
nont hs, the duration of the Cladribirte-free period
(ii) is about 10 nmonths, the duration of the
mai nt enance period (iii) is about 2 nonths and the
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I n anot her enbodinent, it is described: 26. The use or
product for use according to point 22 here above
wherei n the conbi ned duration of the induction period
(i) and the C adribine-free period (ii) is about 1
year (12 nonths), the conbinedg¢duration of the
mai nt enance period (iii) and the Chairibine-free
,Ryperiod (iv) is about 1 year (about 12 nonths), the
total dose of Cladribine to be 13 adm nisttred during
fiy L, is about 3.5 ineficg,
pre Jéllrlegbfnb\éaﬁﬁen? {féﬁg‘%{ﬁt he total dose of C adri bine
116. Dlee mﬂ!mrrpredllmt é«zt wharacogdingeo siey ond of pamtsof tq | ¢ dtreeattove wherein

fiko DRt R it P © dembndibd s o dloje o ladribine to be
BAAtHGErel Gﬁrlﬁﬁeaﬁ&%ﬂéﬂég tpEl‘i’ocPfé‘Jalﬁ)ut2167 16, pRIMEbly 1.75 mg/kg.

wher ei n: duration of the induction period
i s about 4 nDnths the duration of the C adribine-free

ths, the duration of the
ﬁh?ﬁg%ﬁ%ﬁgéd B(EFFQE S about 4 nonths and the
der dhd o8 &fprbd[‘lfkt @)ﬁiﬁelabtdrdmfgrte enpeht od poiny) 1 its lﬂkh@tbt abt®ve wherein
nonths or; to - the duration of_ the inductign

the coptuinedrurwinarel the meinitnenes Eﬁﬁloéf(“t)W@tlﬁh§@r1?45ihﬁ%ﬁ'ffP% geriod (iv) is
8 nont hs, the duration of the

%géﬁﬁ ﬁanaémgzgﬁggﬂﬁ)ll) is about 3 months and the

duration of the C adribinc-free period (iv) is about 9

ponths, or; . the duratign_of the induction period is

Anerather embiediaentyipis g’lefion of the C adribine-free

?rT&du%'drzvrd(ﬁlcﬁ‘ﬁ)? Wke &:cﬁﬁﬁﬁé‘ & pdiftel (ﬂi&"r@ﬁb(ﬁl@ vﬂ{erélﬁ@he duration of the

mai nt enance period (111) 1s 15about 2 nonths and the

thairgteiapne periodhEiilisghdubtrraeritheeng dre daation Pt the (é\lbdublne free period

tion of the

é‘lgp }s(ﬁrgatohth %Bms of tpr% muﬁlgon {)ﬁ@% Jngaepanse Frl?(ﬂ gmfls about 3 months and

GadnirRideotitheellagbinedrdel detioll Siviabbu® AoATHES, the
duration of the maintenance period (iii) is about 4

months and the duration of the O adribinc-frce period
&1’1 %aot esre%ﬁ)%l(ﬁm ﬁtcﬁg(:rlb%ﬁ - the duration of the

ion peri o out 3 nmonths, the duration of

11 BeTZOuse@r @ﬁfdubt fdﬁuﬁé g ofkfig wopdint 1)6 ]ilae albxmetwl&rd&inmhmﬁmation of the

the duration of_ the nalntenance gerl i% S FHQUI .

NARIPRIREE RAAOT HE) durkayt grmenth gad dredyr %‘Pfha- thegleladribine-free period
bout 9 nonths, or; - the

g%?gggggﬂ%%m%ﬁgglnductlon perlod i s about 3 nonths,

the duration of the C adrlblne free period (ii) is

out. 9 nt hs, the on of the maintenance period
?@?@@h?§£§E@H?a§ ﬁg d the duration of the
¢haghd Bkner brRRCcPRIr R debdrtidgStoaakt 16 Bef¥4BRE ,Wh&em 3Be combined
- the duration of the induction period is about

dorating of theemainteaniesrpesiod(ive Vot dei@pdrebing-&ee p@rrl%@V) is about 1 year

&%boaﬁ (ll?‘l ghbglyé gng ggeopo aﬁs osé ? é%:fr{%‘irgfomn 38 cfs’nlﬁghst r?(}1 during this year of

ehdsitatenon &Buﬁlh?n@/l?ﬂ@kdfbxﬁbl—yﬂr%m@ﬂ{gt od (iv) is about 8
nonths, or; - the duration of the induction periodis

about 2 nonths, the duration of the adribine-free

t nths, the duration of the
%g%%?%%%%g%dhg?ﬁgg%(kggs Oi s about 3 nonths and the
duration oithe O adribine-free period (iv) is about 9
nont hs, or;
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14 - the duration of the induction period is

about 2 nonths, the duration of the C adribine-free

period (ii) is about 10 nonths, the duration of the

mai nt enance period (iii) is about 2 nonths and the

duration of the C adribine-freg,period (iv) is about

10 nonths. In another enbodinent, it is described: 28.

The use or product for use accordl to .an ne of )

p8i Resuse of grogipe résea%wﬂrgemqmtsl@gﬁge a9 F)queaelw duration of the
! P4 otk aﬁdfﬁ%sd AtbrPHOHBEladribine-f
r?gm%l?‘r%gn%g%cpa?%l%%@grl be@l‘{ v ué use or prgdrlljcme eefpEan.
{io) isubeoutl monthisngr the dwyomnémeﬁnMBMe petied (@8) is@beut 3 months and

boye wherejn the jnductian uring 2
Boatnorahd cladowmediseortiod Bl isbPauFiodefta’ a0 e
end of the induction period is 1.75 ng/kg, the

A adribine-frec period (ii) lasts during 10 nonths,
ﬁm@qtmrmdnwt,pémid@sbri dts during L. months and the

%&t e%g‘:’% gr%iél% %g uFegac%g o%ge a rhae‘r%]% o%g v&il%?elurll ghet &uratlon of the

eiHaehBe beridd (ilip idgwut Rheaskths Bﬁ)d th'Efkﬁlrat&ﬁl @ﬂ” ther@iddGbine-free period
for use according to pointere above wherein the

Gvaisrabpiinkl mpwtds.(i v) period lasts during 10 nonths.

20i n anot her embodi nent, it is described: 31. The use
or product for use accor di ng to any one of points 1 to
2Bameha calbodmemndr Bidescribedduct i on period | ast s during
4 months, the total dose qf O adribine reac

halls ustehcg Rrﬂmg‘q)rowe&gpqr mejte agy @npﬂj) [@alnts( éo 2?the}ehzﬁ)ove wherein
WeadshBinbg cfu?ﬁﬁmpgf Rd 1r{d'ubﬁod géﬁ@d dBr kRg ChAIPHSee #)&l‘?od (ii), the

mai nt enance period lasts duri nonths and the to
dwirﬁemcﬂpadod l§iin) earlothb eCladualeine-iies treried (@0risrapoth@ years (about 24
nai rﬁ nance period is 1.75 rug/kg, the C adribine-free
&R SSeri od lasts during 10 nonths. In anot her
enbodi ment, it is described: 32. The use or

roduct for use according to point 31 here above

@F@héﬁ entpodingeradt istiessibedee 30(iv) period |asts

gg ég)r 5?0%9? for us]é lcgrdﬂ{éot% rf)%{nt %Qtﬁgl%' 4508 Wh%ltelﬂ. S

- 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;

- 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 3 months and the duration of the Cladribine-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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33. The use or product for use according to any one of
points 1 to 32 here above wherein steps (iii) to (iv)
are repeated one tine. In another
enbodi nent , descri bed: 34. The use or product for use
according to any one of points;1 to 33 here above
wherein the bioavailability of Cadribine is of about
40% | n anot her enbodinent, it is described:

35
use or the skrstons of thes mduetecy gl o aBow %ﬁ@mahs,p@ien@uratwn of the
I
g)acﬁ}'%l%eﬁge }?ep%}ﬁ 11%358{1&2% g{s ot#h? rc]igf'aftlfoﬁ %‘f 'tﬁéemglﬂge%aﬁée period (iii) is

i'ne reac uction perio
hb@n3abaiihs 4hdthediratiab ofithe Ille(klrmj)id(@ee eriodr(of) ieabout 9 months, or;
enbodi nent, it is_described:

for uséh%@(}lgﬂl@pn%f ths gﬂyc%pgmpo%éq Sgutl ttg(r)@ g&lgcéuration of the
@M%ugﬂﬁ ohltﬁ) fsga?eh%eﬁ{ogggl 8 ddRRBn OF tfd AIRLAG period (i) is

reac end uction period is about
Bhatit r’zlgmbaghmndaho durationofve Kadribinenfrespdriodr(ivg nbatmtivtré f imonths, or;
is describ The(yse or

d f )
accor d i ?‘H %ﬂﬂ/ OBﬁ]ée s Uﬁs?mtpgplgg lgca%guﬁggrrglglgtg&vgle duration of the
RSB -frtepdrRiati) &f det 1y endhase tiRf dushtanr drthaendi@eRice period (iii)

adm ni stered during the mai ntenance period i s about

. aboni} kagnthsjand awa’glmmon@fbhmﬂ@énbmpt reeeried Civ) isedpout 8 months, or;
38. The, us uct_ for rdi t e

oo o o P b U o e 38R L bA%S AR PRy Ghion o e

aktiribist éeesbriodqin & ddu? 10 aymilpe themﬁtﬂithm ¢ taé eﬂﬁllnieiyzm@e period (iii)
or 5 days per nonth, durlng t he .induction gerlod
&

1.
poboyhkmggis gpd Q}edhmttonr%rt Sladgibinsrieremgriod (3 bisibougd months or;
here ahgy edu{mf%gew @&gﬁ li§d &9 aB6u gﬁ' %&tgg,ggﬁdduramn of the

fromday |
mailrllbuﬂuﬁred’qgerioﬂe(u) m‘iahdut o0 npmlthso the dunatam)d)frtxhe maintenance period (iii)

enbodi pent, it i.s described The use r
Pabolsemepts raaflﬂtf‘fl q%tth%glaépb@é Frertnat Gy RS ARg ) months.
Cladribine is to be adn1n|stered at a daily dose of

about 0.175 ng/ kg during the induction period. In
knmmﬂmneeﬁbdﬂmnmdt$ck&ﬂﬂsddescribed: to4l. The use or

oduct for us, cord t int 39 40 .her. .
B O L B S 2 RSN 8 B OulBEF s combins
HindB6n af dRYindbdtioddpdride (erﬁidcthé QaddBihPfee Fér@cf&‘(lfﬂ)tils Yibout 1 year (12
twice or three tines a nore preferably tw

gwyaths), nthgn:@mb@rededmgtmmgﬁﬁhe maintenagess pesiesk §iil) and the Cladribine-free
period (iv) is about 1 year (about 12 months), the total dose of Cladribine to be

administered during the first year of treatment is about 1.7 mg/kg, preferably 1.75 mg/kg
and the total dose of Cladribine to be administered during the second year of treatment is

about 1.7 mg/kg, preferably 1.75 mg/kg.

In another embodiment, it is described:
25. The use or product for use 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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1542. The use or product tbr use according to any one

of points 1 to 41 here above wherein Cladribine is to

be adm nistered from4 to 7 days per nonth, preferably

4 or 5 days per nonth, during the nmaintenance peri od.

I n anot her embodinment, it is described: 2043. The use

or product for use according to point 42 here above

wher ei n G dribine . is.to red fro

day © ta” iRy 1 i aerio i B dhThy
ﬁﬂ:ai‘?&epé?ﬁ)ﬁ _Fﬁ?ls dbBus 8loRels, BERALER Y thd rhaﬂn?enance perlod (iii) is

descrlbed he use or product for use according t

pbadut Bsnmhmnme Hetagombbihe Chivsthananfred patiodiiviés alput 8 rmmhs or;

Gur | g e S R RS o Wb of e R guradon of he

ladribieR&d hddRA:(ii) isHDoutl§gronts, Bk dRfidHOf tﬁd)rhaiﬂ%ance period (iii) is
according to point 42, 43 or 44 here above wher ej

bt 2impes a1l the dwatiawind e e iine Gewpariod( s akpu 4§ months, or;
duri ng tfl@ %up%:H gt SHMC ﬁldﬁgﬁor} gen c{ qi %B&Pc' Y &é&xtﬁ? ﬁ-re duration of the

three tines twce a
Ellmlrilbﬁfe-@é&)lmﬁoﬁt{n) is dbbuf anrd)ﬁﬂﬁ[ ihb elairatloﬂﬁ)f tlﬁmam&elaﬁdfe period (iii) is

product for us ccardin y one of points 1t
R s aane Avanpobie S Tsdihies Bee

duratlon of the

d[{i‘@ﬂ%ilféaltg néllrosnths or;
si mul t apeQusdidbon SERRY ﬁ{(@ eﬁ&g l{@gbb@tl b YmMh ﬁfeahuratlon .

Cl adri bl ne. toln anot di nment is describ
ﬂZYa,dri'ﬁl'rE -firepapiod iip chebbuff fbmomﬁrs &ccbraﬂlrong)f the Ip@mtﬂ:nanﬁ: period (iii) is

B aRHEs RGhEalion o P Tds it arep S B fistfg months, or

nt enangge RRE4RA MR iddc@APHERSI 8RBBITE Hhonths, {h8 duration of the
descri bed: 1s48. The use or product for use accor di

Codpbins rapavsdaiiaisobeuishaeihs, WeNusea of 1o apenance period (i) i
%0?1} gl n%fl3 andﬂHe hog 1t hef t%c'ilﬂ odrpolﬁett ﬁeé t;&?odqué i Qb({i).\légb months, or;

anotRer  erbod SCri

49, ThethdsguratioPbodhe tinduetion grriad de raﬂ;bﬁrg 2t @opibs,NthedBuration of the
here above wherein |1 7N-beta is to be 20adm ni stered

nerfeesuRIrpAVET Fs roat 1Emanthsp thsedurptipnagioihp spaintenance period (iii)
?S%BEH A lhihsiahd bR S8R R8EE 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;

- 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.

In another embodiment, it is described:

26. The use or product for use 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 to be
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50. The use or product for use according to point 49
here above wherein TEN-beta is to be adm nistered
during the induction period (0 and/or the naintenance
period (iv), In another enbodinent, it is described:
51. The use or product for usej@according to point 50
here above mherein 1FN—beta is to be adm ni stered

BT IAGReTEd Oy YRS BT F3 E8 o BICE PO Y 3.5 mefg and

EH%:\Q)tal adR dt 'Cl%ghﬁ’ﬁe ﬁw'moﬂlhﬁﬁl@fered' during A€ %Bh@?é’ar oT4reatment is about

e use or uct for use according to poin here
aﬁong/kg\tmekrabl)ﬂ,?ﬁ\kr@kga is to be adm ni stered before
the induction period (i), during the induction period
(i), during tile maintenance period (iv), during the

fﬂﬁﬂ)"tﬁe‘?'eﬁl%bﬁf&&%t 9?1%'d@§1§1b6d1') and (iv) and after the
Cl adri bine-free period (iv). In another enbodinent, is

déskheiuse dr progget fTh @sewseordmgpw oeine 26 here ahee Whersing| ng

to any, %%P%Iélo r tﬂg-, 8'[1 H%‘P&# % rAb{> | hOhR t (]%uaration of the

chosen eron

anddiribiicefdecpe@idd TE) B dbbut 8 fhoﬁth@l the rdufmibﬁd)lf Mamtdhan&: period (iii) is
descri bed: 54. The use or . product for

abb Adnemhs andgbe ﬁ'ﬂraaen pcthe Clastihincaties iriodk i 1 Faeubmpnths or:
'S Chos[n§1 cfu%m{ﬁﬁeoig El'%uﬁldﬁg[?(ﬁ{ g&g&g i9%bodt14d ]ma— hi e‘fh‘e duration of the

(flioge er ono) , Ret aseronlt ( Bér
SthigibinegfrddGeriod (ﬁhmtdbent Embathsnpntduratipniof thbemeintdmedice period (iii) is

Rt SRE GHPER oL RO TR SLREE (eop i) () Soffput S onths, o

anot herpe '&Pﬂioﬁe&t thel tndustiflepeAibdP s abed: 4 ThentHS etHer duration of the
product for use according to any one points 53 ‘to 55

Béadeibaiselver panoddiihistapeut &mobélsathﬁsiuraﬁlon@f Alinaingananeedperiod (iii) is

N

here ahpyeluiRhedn tfeNidRE@or peticd 1€ adO Bi mbathedthe duration of the
subcut aneously or intramuscul arly. In another

Efasoidineetinge pariodi(§) iseabeni Hawnths, the sigratippeof fhgmaintenance period (iii) is

(%{1? gﬁ}ﬁo‘{tﬁg r#i?_tﬁf g[)rlg ép%g;g gJ ﬂ{ fr?g cﬁ(pﬁﬁ? X&)ut 8 months, or;

subcut ghe Qmﬁdtk)npef? tleed ifdoksdrn petiod.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, 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 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 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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19 In another enbodinent, it is described: 59. The

use or product for use according to point 57 here

above wherein the LEN-beta reginen is selected from

the group consisting of) 12 MTI (44 nmeg) of IFN-beta

three tines a week, 12 ML) (444 ncg) daily, 24 MLI

(88 ntg) three tinmes a week and 24 ML] (88 negq)

daily. ] n another_ enbodi ment, it is described: 0. !

The usdhd dupisBud theodyei®m perdidiiit ag?l& %dpmqh%ﬂ?‘ﬁe@lgaﬂon of the

%Y@éﬁ@iggﬁ&iohftﬁ) (ijsFA}{oGEZ@ nib2ef i Rekidn(dDthé ﬁ?a!i&ex%ce period (iii)

I stere nmcg subcut aneously three

is abest Zimnetis and thealusitiverof énbOldilrieine-freetperied Qesisrabpetd:0 months.
61, The use or product for use according to any one of
points | to 60 here above wherein the conventiona

ISIRARY ehibodRhR€ lied dbé@ibed:ne group consisting of:
treatment with beta 13 interferon, treatment with

2hathamseer prodicafe yseopenrdingde any vay af poinksehth@hieigi abave wherein
?ﬁ%tgsi{it ﬁ%{(pvang{q(qr-gﬁa?gd c|>r|1et ?Wo (ISD’ll t%qfrﬁeésa an), and

oxant rone vantfoneCt, Serono).
In anot her enbodinent, it is described: 2062. The use
or product for use according to point 61 here above

aothas eppedisesmatisidgstalbedher apy is treatment with

tf, J f r j ' .
(e PhecfiergEpAh (B Gk uihe 16 R SFEPL Bt PR} 98 RElove wherein
Baxdindation (pBeiod ko)s. durimgathotohnths, o] desetqf Gladritsne reached at the end
descr.i pbed: 2563 . use o oduct for use accordin
egt & tle@Pﬂéqde{Sl%\f@g%ﬁgﬁls Ll ec’%?ﬁ%%ﬁ@éﬁéfaﬁﬁ%“ﬂﬂ% Ko,
iR AaldiGRhSERERNM thRabiifd © MIAIRNA tHeNtoM10ddR8T of Cladribine to be
enbodi ment, it described:” 64. The use or product for
adeindstered diumgg the angioienance perved B2 . Hemg/kgbove wherein th
to be treated are refractory to one, two, three or
four of the conventional therapies. 20 In another

eheeihdreitbodintent, St Meissdriveed:  65. The use or product
for use accordlgg to any one of points | to 64 here

aBolke wsh oF pragueter pesracaendgigiopaint @fthsra abope wherein g Cladribine-free
| eNe st one relapse in spite of

Bgnggﬁﬁgag lm‘?’ggls(?ﬁ%lﬁ@gbonventional t her apy.

In another embodiment, it is described:

31. The use or product for use according 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 to be
administered during the maintenance period is 1.75 mg/kg, the Cladribine-free (iv) period

lasts during 10 months.

In another embodiment, it is described:
32. The use or product for use according to point 31 here above wherein the Cladribine-free

(iv) period lasts during 10 months.
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I n anot her enbodinent, it is described: 66. The use
or product for use according to point 65 herye wherein
the at ast one rel apse occurred during the year prior
t he begi nning of the treatnent according to any of

10t he preceding clains. In anojyer enbodinent, it is
descri bed: 67. The use or product for use according
to point 66 here above wherein the patients to be
treated have experienced at |east one rel apse during
AU gﬁ&ghqg Q@ﬁxﬂggrnnrng of the treatnent
accor | to any o? e precedlng cl ai ns and have been
B8 eﬁheeuisevrzirtmocﬁfeb rfcrrOJs(e Secaydim, to iany pae df poingr 1 k23 WMhete(abdve wherein

|f|R ee times a week, In another
éﬁ?g%(ﬂ‘}r@zv afgre %at %‘%?rtflﬁ%d 68. The use or product
for use according to any of it: points 1 to 67 here
above wherein the 20 refractory patients to be treated
amﬂhnquwpémxmmhahebQXHEéion nunmber or enhanced brain

s{0n vol unme.in s det ect ed srn
AT H e e FOrHTDRI @00 QLB ftn] Fae PRisagbove whercin
aRehieAAMSH i laddteR@RYS absutan®s. her enbodi ment, it is
descri bed: 2569. The use or product for use according
to point 68 here above wherein the enhanced | esion

esion volune occurred during

Mgﬁ)&ﬁer%[nb%ﬁnw’ﬁgls?g@r%ﬁ?ng of the treatnent
aschiiclie@rtodnry f@f ust hecqrdegadiang oat af peintd h t(&ﬁ@fnhﬂ:r above wherein

enmbodi nent, it descrj 0, The us roduct

ed: 21
flts‘f tofd eligelevsy dosigPTt %lageblﬁr res i Pl i SLO Wi Bl HoReperiod s from
‘Wﬁg}kg tﬁﬁb&ft _@{)ﬁg/_k%eve acqui red enhanced | esion
rai

er 0 ance | esion volune in the CNS
durrng t he year preceding the beginning of the

reat nent _accordi.n of t he preceding clains and
héwﬂﬂf‘égﬁlbf’ﬁ’e’é%dt %d@aﬁcr%gﬁ] (Sefono) i g particul ar
38 Mé@e((ﬂ”prﬂ&ﬂ:} & usB%QbJrﬁfn)g tb 'hhg ®nk Iof®sings WeeBS hkfe above wherein

anot her enbodiment, it is descri 71. The use or

preddtat eff¢asive rsﬁgee eﬁ:@brlubmg reaghechst tbﬁ endpf heiirdustion periceis about 0.7
her.e ab%ﬁ rein the refractory patients to be

59%%5% OREV & 8%% ‘ienced at | east one rel apse and

devel op soincreasing disability because of progressive

fornms of the disease. r_enbodinent, it is described:

?QamﬁheeH&@dﬁﬁmﬁﬂbﬁﬁ@ﬁ”ﬂﬁﬁ use accordlng to any one of
@9.' ﬂ’ies (%rg) g&uc[t1 %xeus@%%&?rdﬁ\%etg) otng% ?@fn‘i@ftt@ﬁg here above wherein

patients e treated are |ng om wor seni ng

NS, totah effactiviecddsarof Tisdtondar b pdrogistesd vering tegneissinaece period is
ren1tt’ g or worsening relapsing-renmitting NB.

PRYU Ot EM8seri ption of he invention 20 Definitions

In another embodiment, it is described:
38. The use or product for use according to any one of points 1 to 37 here above wherein
Cladribine is to be administered from 4 to 7 days per month, preferably 4 or 5 days per

month, during the induction period.

In another embodiment, it is described:
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The term"nultiple sclerosis” within the neaning
descri bed herein may be defined as in the DSM IV
classification (D agnosis and Statistical Manual of

I nflanmat ory CNS Di sorders, Fourth Edition, American
Psychiatric Association, Vashipgton D C., 1994). The
"total dose" or "cunul ative dose" refers to the total

dose of C adrj bi pe adm ni stered, duyri.ng the treatne
30 oTha e 08 GERIUFIIRE HEPCAPr Ao loaNIN S Tefreatome Atticesip 41 Iasibine is to be

R PR R dTont e, ¥ (S RBRR calPIngRPHIAR the induction
pedat. ment of 0.7 ng/ kg C adribine per day during 5

days is 3.5 ng/kg or the total dosc of 22 C adribine
corresponding to a treatnment of O. 35ng/kg C adri bi ne

B An iRt e?ﬂbblﬁ?ﬂen@ 19@36§sdr§)ea- 7 nmg/ kg. "The total
effecti ve dose"” ‘or "cunul ati ve El ecti ve dose" refers

#0. Theeuspioo avslubiafor vsecavserdofg to:lmmtﬂ&omé%afsteeaboae gibgeain Cladribine is

SR A G AR 8 Mt A r R PR 3G iod

by addi ng the daily doses reduced by t he
bi oavail abiljty coefficjent. For exanple, the total
&1 pnodhargmbgdisecnsfit @idseribsine cor responding to a
e e aysodur i .
45 TR B BuCe O KB O 0P gL Aoy 0P, e wheri
ﬂ]minitmqu%o Be ddrdiniyrkd) sorerdl hienes QIdmly dating étid mductamepeniod, preferably
d adrlgyne corr pondlng to.a intreatnment of 0.35
IR §T BXCEHes yp&or‘aav fcgehly My1°8 2¢@Ys wherein the
bi oavailability of Cadribine is of about 40%is 0.7
ng/ kg. Typically, the bioavailability of C adribine or
Of areotiGir dbioBinment fibismgbatbedn used in the context

s¢ribed herein.s from abo t 30%to abo 09 .
37 ofls 551 TPt dosoot SOUREG RBBUOTE QORI P41 dtsabove wherein
oQ%ribid Waske afdﬂflﬁfsﬁ:récpfr@mpﬁ b Odia‘?ﬁ pet NG, padfeiblyb4 or 5 days per
about 6 or about 7 days. "A nonth" refers to a peri od
ofonth, during thebeaintep@icaiporied., about 30 or about 31 days.

201 et " conprises the sequenti.al succession of an
"induction treatnent” and at |east a "naintenance
Iﬁ@mﬁﬂ&mﬁﬁmdmmﬁﬁGakkaxmeﬂreatnent as descri bed herein

rises an "induction treatnment"” and about one or

dbolhe wshr BRUNBI0aE UicHicEerdiAg RO EaNaT? daRiretesein Cladribine is to be
: t n S b e [

A A EnehEy o “EhEur ey (S8t Tt during the

manittiehcoperaddout 4 years (about 48 nonths). 25

An"induction Treatnment" consists in the sequentia

succession of (i) an induction period wherein the

& adihdicpfoffmddrgr GlRerineline pharmaceuti cal

preparation described herein is orally adm ni stered

amdltd wse ca pBddgt fdsiuse agqoeding ée poidts #hot Hbere iabevgpehéreig Cladribine

o Atk AL eyt S R it TR JaRhipe perioa

30l asts for about 2 to about 4 nDnths. An i nduction

eriod consists in the oral admnistration of
apihasicabogimant,ghigldepyidedt i cal preparation ther eof

during about 1 to about 7 days each nonth. A

"Cladribine-free period" is a period wherein no

Cladribine is adm nistered to the patient. During a

Cla.dribine-free period, the patient can be free of

any adm nistration or be dosed wth a placebo-pill or

anot her drug except. A Cadribine-free period lasts up

to about 10 nonths or up to 9 nonths or up to about 8

nont hs. For exanple, a O adribine-free period |asts

fromabout 8 to about 10 nonths, typically at |east of

about 8 nonths. i0A "Mintenance Treatnent" consists

in the sequcession of (lI) a maintenance period wherein

the C adribine or the C adri bi ne pharnmaceutica

preparati on described herein is to be orally
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15 2 nonths, preferably up to about 2 nonths. For
exanpl e, a maintenance period lasts for about 2 to
about 4 nonths, preferably- for about 2 nonths. A

mai nt enance period consists in the oral adm nistration
of Cl adribine or of a pharnmaceyjical preparation
t hereof during about 1 to about 7 days each nonth.

ythin the context descrihed herein he benefici al i

431 dhs JUSE (] laragwg Bt sk gecarsiing: Lapeigt é‘ﬁ’ é‘?t Untiathesn above wherein
gﬁﬂﬂ Ot 1ABET KASRIsRrediseltl] SIhBY 2082yt REriRAHHO RS h&Rhnce period,

evel opnent after onset of the disease€, may be seen
afdf@nblynwicsror threetimey & dag tnmera peefcrablfytterceandayi nduct i on
treatnment”, after a "maintenance treatnent” or during

a Cadribine-free period. "Daily dose" refers to Me
105 Rthd Qe ofimdat adisidespel 0 be orally administered to
the patient each day of adm nistration. The daily dose
danTireuseeaatiedinct ieroisgacerrdinggp @npong ef peigts 1 to 45 here above wherein

ay',bg{a\?vitlsz: (t) Iag)eg %i;glgriist?%ﬁ’e%iﬁﬁlzfta%%%glgfg ;s)c;ﬁﬁ(r%ﬁ”@' Or osneglﬁerﬂially with oral
chwkidedceri stics (sex, age, body weight, health, size),
extent of synptons, concurrent treatnents, frequency
of treatnment and the effect desired. Patients

' f efined thr exanpl e as having

?F%I{noﬁlgéarl:%ﬁly}) Og%?gln%ﬁ é%g?&ﬁ)gg'or atory-definite M5
4t chictiiseprtppodeh forash accondinPos point #6 herei aboy Seharaac HEY-beta is to be

N tistired Bolore thawiguction Pered i )ggl!_ld/q_éztgf%s th%%%h%%%@&oﬁeﬁod (iii).
"Rel apses" involve neurol ogic problens that occur over

a short period, typically days but sonetines a.s short
&sartpthar smbodienenh, inislgs@ded These attacks nost of ten

i, vl ve not or nsor vi.sual or rdination . .
4% obhecte Carodpel FPH i Hosting fo ppiat 45 hew abgie Mhepsip JyN-beta is to be
S@X Hddterb@ dafitl HRUNhdribife-REOPRIW(iiNayd/Be(iBhown.
Sonetinmes the attack onset occurs over several weeks.
Typical Ms rel apse involves a period of worsening, wan
e pcal deficits, then a plateau,
ﬂh¥§#$%%B?%gg%%@ﬁgﬁgkggﬂ%gi getting any better but
a9 shhenge (@eirddueg fanite Wodséing ab boiwedo hyreaaboee abereyn [FN-beta is to be
perjod. Recovery usually begins.wthin a few weeks. 15
agp ey sinyltaglqus Wit Aral gmﬁégﬁribed herein can be
nmeasur ed based on changes in the course of disease in
response to a use as described herein. For exanple,
fr sathee emboflinMBt.af Sideswcipedan be nmeasured by the

uency of relapses in RRVS and, t resence or .
$hoBiecelr et BBRSR abitntibee B e RARET Shefily Hyw-bet is to be
BEhPAS e Hein2the MRluctiBs PEEHIE) 21d/or(thé Haﬁﬁerﬁhc@{)eriod (iv).

1996, Neurol ogy, 47(Suppl 4): 8217; Evans et Y
1997. Ann, Neurol ogy, 41:125-132). The observati on of
he reducti on and/ or ression of VMR "1'; gado
Eﬂ W%%%ﬁﬁ%ﬁggﬁmﬁééFéﬁégggﬁbught to represent greas of
actTheeudedr lpasamt Feanke gtoteding (P poimB LY hefef dbo@e wherein IFN-beta is to be

varjabl e, Secondary efficacy, varjables include M |T,
admmiead pduing tesiipdiclisn uprsiodvik). the gnwgisearFe Pedeb{iv) and the

) j : ' vol une (thought to represent
?g?gﬁﬁﬁﬁgigggoé%pggﬁ??ﬁQe. denyel i nation, eliosis,
i nfl ammati on and axon loss), MRl Ti enhanced
hypoi nt ense | esi on vol unme (thought to represent
primarily denyelination and axon | oss),
ti me-toprogression of M5, frequency and severity of
exacerbations and time-to-exacerbation, Expanded
Disability Status Scal e score and Scri pps Neurol ogic
Rating Scale (SNRS) score (Sipe et at, 1984,
Neur ol ogy, 31, 1368-1372). Methods of early and
accurate diagnosis of multiple sclerosis and of Mow ng
the di sease progression are described in Mattson,
2002, Expert Rev. Neurotherapeutics, 319-328. Degree
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2-CdA and its pharnmacol ogically acceptable salts nmay
be used in the practice described herein. 15C adri bi ne
can be fornulated in any pharnaceutical preparation
suitable for oral adm nistration. Representative ora
formul ati ons of 2-CdA are descig bed in (WO 96/ 19230;
WD 96/ 19229; US 6, 194, 395; US 5, 506, 211; WO
004/087100;. WO 2004/ 087101), the contents of which
@lqﬂif‘EGF"%Bij‘&%e@B THe8SHIBY 1 ef er ence. Exanpl es of
kMOT ALY SréRict Rfrdlse fa&ro?&ﬂe%tté PHit 81 Berdi 66T RBLRM 1P beta is to be
Processes for preparing 2-CdA are well known in the
adrninistgred dxfompitles induetipr ppraedati).odurofz e i@digtios period (i), during the

descri bed in P.173,.059; 1028462; . 1 0284.62;
Geieges shod i) ofi tis (R tige o piiod, O AR and atter the
ONRRIbineOFee pekiB84iv) 106: 6379. Alternatively,

phar maceutical preparations of 2-CdA may be purchased

from Bedf ord Laboratories, 25Bedford, Chio. Oa
?‘r‘fj mot'esfterrn%to%if?ﬁ]en?fit Qd%?&fb%&:”e may be in capsule,
ablet’, “oral "suspension, or syrup form The tablet or
63PBHY B8 ofpyoduenfoiuse Adcordighiinydore@f pohtdy tw52 wherein the IFN-beta
Cl adribine. Preferably they may contain about 3 to
irbgsenip thagrodp ceusstingjofan eﬁ%m-W%%ae%Pgﬁrfgﬁaubet@ 1b.
about 5 or 30about 10 rug of C adribine. The capsul es
may be gel atin capsules and may contain, in 26
ddaidtheorntbodiGheadrit isidascribadt he quantity i ndi cat ed

ove, a snall ntity, for exanp| ess an 5%.b .
S20 T 8 Sty PCbieadson M BB SRR e WHRER YpssIPN-beta s
BBYSek YN ER frolih oh QERYAMA vBABUD (BREeh N R BFBP@thoR NhdaBetaseron®
bi nder, which may be a gelatin solution, a starch
Bestes /iSehewantgeA G).pol yvi nyl pol y-vinyl al cohol in water,
etc. with a typical sugar coating in a preferred
enbodi nent described herein, Cadribine is fornul ated
IMadoitr @hboditicdt af Rllkycribaiid tabl ets contain 3 ng or 10
ng of 2-CdA. Even nore preferably said tablets are the i
onell veel orsrradigs fompiceacordrsbionreigihy4 Beigpbeie Yacpgn the IFN-beta is
- blet). 10 Conpositions of C adri bine

%5%%@&?5%8%@ descri bed herein may Farther conprise one

or nore pharmaceutically acceptabl e additiona

i ngredi ent(s) such as alu stabilizers, antimcrobia

Hb@ﬁ@%?eﬁﬁpa%ﬁ%?ﬂ%ﬁl Wﬁﬁﬁgggents, flavoring agents,

2@” AN S p?&gl_ci R usé K&ordift bitd OMNsoife 38 1th BE Ghere above wherein
erein may be in the formof tablets or |ozenges

fherlriyHatted to be admonstentlispyiethicaiyniner . For exanpl e,

tabl ets and capsul es for oral adm nistration may

contai n conventional excipients including, but not

I Mdued chdodhdddiing degemes; fillers, lubricants,

di sintegrants and wetting agents. Binding agents. )

P hcThedese o5 prodacefonase peagrding tq gc,nng% bg,e ahevawherein the IFN-beta is to

Latin o] | age of starch and
§§F§§?%¥?%§?@%@%&%ﬂ%ﬁﬁ%ﬁﬁﬁébgyﬁ%ﬁﬁéc|ude, but are not
limted to, |actose, sugar, mcrocrystalline

cel lul ose, rnaizestarch, calcium phosphate, and
bvingithes embpgipang dhisslep@tbetide, but are not limited to,
PR bR (B ull AR0REER) foint 37 Berc okt AR e [FN-bea i
Hoseidtae tbastat 44 otcatsobsttarcohslapdr atdinistragerar ch

gl ycol l ate. Wetting agents include, but are not
limted to, sodiumlauryl sulfate). Tablets may be
coated according to nethods well known Conpositions
descri bed herein nay also be liquid formul ati ons

i ncluding, but not limted to, aqueous or oily
suspensi ons, solutions, enulsions, syrups, and
elixirs. The conpositions may al so be fornulatcd as a
dry noduct for constitution water or other suitable
vehi cl e before use. Such liquid preparations may
contain additives including, but not
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27 Suspendi ng agent include, but are not limted to,
sorbitol syrup, nethyl cellul ose, glucose/sugar syrup
gel atin, hydroxyethyl cel | ul ose, carboxynethy-1
cellul ose, alum num stearate gel, and hydrogenated
edi ble fats. Enul sifying agentg include, but are not
limted to, lecithin, sorbitan nonool eate, and acaci a.
Nonaqueous vehicles include, but are not 5 limted to,
edible oils, alnmond oil, fractionated coconut oil
HiAabﬂfe%teﬁfb5dm%9wlk%@&n%a/col and ethyl al cohol .
Preservatives 1 nclude, but are not limted to, nethyl
69. Pheopsd oppyxdlum(f}jyelsz gictardingnid pontbd T hexsi @bove wherein the IFN-beta

;:F(%Ergﬁgr{ql%rso egt& FII g\g/m?pg(t:oglég Wﬁ\fgﬁ\)g{,u ﬁﬁ& rHcg)doefSI%N-ge%g three times
g QUERk NES NPy M4t ﬁhcg) 841RY, QF!EMIU g@.t Inyce@ € times saweelhn®D4 MIU (88
| FN-beta. 1FN-beta is to mnistred prior to,

gicgudaibneousl y or sequentl aI ly with O adribine. Active

agents that are to be adm ni stered sinultaneously wth

ot her therapeutic agents can be admnistered in the

Bedm e egibbliefeantit i degeidbd:i ons and in 5the same or
different routes of adm njstratio

69.nkheryse 06 RIQWERFOL 43pecpiding mpml&sﬂdsféa abpyeayhipreinghe IFN-beta used
sﬁ@oﬂ@ I_r§etr(g1o') Afd ﬁda%nﬁﬁ'lg@fkdfdt l4§{n@ g gﬁ%ﬁta'n@&?s[)f ﬁ?&ntlmes a week.

native, froma natural
source, or obtained by DNA reconbi nant techni ques from

otic sources (e.g. Escherichia coli, 20 E eon)
g} %%]eg@peg\rrgﬁaf,.%lslﬁ%ﬁ%sg I's, e.g. fromyeast or
Hiin‘m%l hRHrGRbd iRt fmkécﬁ‘ﬂmg% lagy 9HE Bf ?&ng‘l A£86 here above wherein

hanster ovary cells (CHO or hunan cells are a
threedewveritbriab sherdmr 1Spsakmm fiom dfc gwepnasnpigtime of: treatment with beta

gl:lfe?ry rfk)JI? é eatll-l?e%f I F[}% t%%%lr{%%{j b%céeg%tgc?égpﬁg&% orTevgj1 treatment with

ARAHAINYH0 8P sabe®, Brogn/MiOd U6 drdatinént with INfitoxdntiose (Novantrone®,
greferred t'0 adm nister hi gher amounts of I EN-heta in

£1989)-t 0 obtai n a biol ogi cal or 25 pharnacol ogi ca

ef fect conparable to that of glycosylated |IFN beta.
For instance, an anmount of non-glycosyl ated | FN- beta
iihatothed calbodimehl) it ismiescribedgher t han t he anount of

gl yﬁ?eg%%ea(irfp? ng(s{elt@gﬁlﬁci’ﬂr %Efég rpggalt -ﬁﬂtéloefegil %gnv]vﬁ]elrglgetﬁe conventional

fHeRi ri Gt 108 bt b@s m&%&&oﬁeﬁ&r&ably B & GAIPBEASSTon® (Berlex /
i onal erl vatives, nuteins, analogs, and
Sclaegmgm@) Aozroné)u@i(ngpm)oDeRn‘st@KSftrﬁw)bet a. Thus, the
terms "interferon (1FN)" and "interferon-beta
(I EN-beta)", as used herein, arc intended to include
tﬂQ{@k&r%ﬂbouﬁﬁ&ﬁhﬁsmsdrwe@artIcul ar of human origin,
as obtained by isolation from bi ological fluids or 5
8% Hmmer@d)rb&‘lblﬁvx ysecepilingrie PoaE WRi kgt abdvegherein the conventional
okar cells, as well as its
atpg lx%rﬁc egltwaﬁhg{a@réﬁt\@}ja@ 5)8@ vari ants, anal ogs and
actlve fragments The use of |nterferon of human

origin is preferred herein one enbodi nent
Heathgs embrdingng lfﬁéieﬁ‘iﬂbéiif er on beta protein used is

t : RS
b B BB [ osf dEteRte 1OpoRiare) & AURARELE iberein the patients
delscirédtetiarh e¢feicrory heonateo ftbreos hatraf preotosiventjogmal therapies.
interferon-beta | b, such as for exanpl e Betaseron*
(Berlex / Schering AG. Preferably, the TEN-beta to be
used in the frame described herein is Betaseront B
Sehering AG; Avonex(r) (Biogen), or Rebil(r)
(Serono). Even preferred | TN-beta, is Rehifi (Serono).
Rebill.l) (interferon beta-la) is a purified 166 am no
acid glyeoprotein with a nol ecul ar
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wei ght of approxi mately- 22,500 dahons. It is produced
by reconbi nant DNA technol ogy 20 using genetically
engi neered Chi nese Hanster Ovary cells into which the
human i nterferon beta gene has been introduced. The
am no acid sequence of Rebifitpg is identical to that
of natural fibroblast derived human interferon beta.
Natural interferon beta and interferon beta-la
(Rebi fl k) are glycosylated with each containing a

i Aieer Nedbbo BiRGht GORRISofibedr bohydrate noiety. 25 Using
a reference standard calibrated agai nst the Wrld
pealhchuserqgampdust farusaacemaingitnoey Pé@ ohppiatsal &t ahdigicorbove wherein

%gf gjﬁg Lt %er%%' ongl gSt &' %geg o Eer en %dg 51% ?eélgggn?%ﬁ%pse in spite of

%ébivmgtatléﬁst SRoaX el theraﬁja mllion international
units (MU) of antiviral activity per ng of interferon

beta-la determned in an in vitro 30eytopathie effect
and Vesicular Stomatitis

Pﬁ %ﬁé%@%g&&mﬁggg‘% bt%%tbl e ibr MU and neg of
BENHEIEUQ: drefrbdudd fédusa accomlnttgatonlsmmp@ﬁ’ bate rabb ed yv,hereixiZ the at least one
Mal of ant|V|raI ctivity u thJs {_lhod Rebi f i é
(‘il@,SSr?SF‘I"Féﬁﬁlt HUWelR® YRRy ﬁ %‘Pﬁ‘)“gu ‘hére?tﬁleé‘&f‘cc"f ing to any of

I@’E? ~interferon therapy for nmultiple
scl er 0S| “and represents a significant advance in
treatnment. Rebif@is interferon (IEN)-beta I|a,

rod ced lines. it was established
f mr?ga’énqr@n’ga\?fgﬁcrg’ﬁgcut aneously three tines per
w2 eknd 1§slerf St WFusk AcddA@ing k@ pbiHEBE hdR @bbve wherein the patients to be
RelthSI ng-Rem tting Multiple Sclerosis (RRVS

) .
haveorxppaensedl at least omavelapsepsysing itheeycar peseding therfeginning of the
rm cour f | u n

bt BELBRHE 36 ol Y g e S, R R R sR RN ER ] Yy Rebire
@@@ag,emqmtimﬂdrm 2aﬂlw‘r(zalsmeg)d>fﬂ§ebi\f® thredsirkasscwidked
herein, where |IFN-beta is reconbinant |FN-beta I Db
produced in E. Coli, 15 comercially avail abl e under
M‘&&ﬁe@%ﬁ%gﬁnﬁgtlﬁﬁq&&lbeht may preferably be
adm ni stere - cut aneously every second day at a
68 sHgeusefor phlutt fof u@s@coair@O0 anygf the ®intyil to b7 hcreglbﬁve wherein the

per person, As descri bed. h ere LE
B BN PERSHER BTGRP R BERbSr enhanced brain
MR Gl 3k Yh& ENSSaq @T@t@@hélﬁ%am&m% ab IMRI technique, in spite of
avai | abl e under the trademark Avonex, it may
pacefvargds|lsasbencarhmiveitimel ddrapit r a- nuscul arly once a
week at a dosage of about or 30 meg to 33 ntg or 6 to
6.6 MU per person. As described herein, when
lﬂﬂ\éﬂb&teﬁlﬂoauﬁcﬁﬁqmid&wtbeuEN beta | a, pr oduced in
Chi nese 25 Hanst er Ovary cel (CHO ¢
68 EPAPT Produss (abrse aﬁﬁ@rérngt wemlfltaé% rhﬁwatméfsu whergin the enhanced
E@}/onp Bﬁ&ﬁéﬁ%k VQPP%&H%% Igggsg(gg vgy}i’ncc lﬂ)tcaﬂ‘?éﬁu %ﬂané hﬁ@ eyear prior the
blhg.l)]mhg ol ﬂwl‘tl&tatm@& acqedingo alr ef the pkrlcydmg cka(mag e of 44
nca or 12 M D per application is chosen.

In another embodiment, it is described:
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functional derivatives, variants and nutei ns of

| FN-beta. "Functional derivatives" as used herein

cover derivatives of TEN-beta, and its variants or

nmut ei ns and fused proteins, whpch may be prepared from

the functional groups mhich occur as side chains on
residues he N or rnrn s, by neapns ..

R e o e it ForSedadording & BHafo B uB3s, BlielraiR patients to be

tBgbydsd J&Eﬁl@éd"erﬁiﬁnéegrlgslﬁ nériB& Jr@ABdrided brain lesion volume in the CNS

pharmaceutical |y acceptable, i.e. they do not destro

tihengaidieiyear }gre@ﬂdmgrée ;bpgmmng ofwkg Eeatingnisagsendinst tozanyyof the preceding

Ot 0 i.vit
ifﬁ}{f-lso a‘éehaeedlotrﬁag? 6% ( RES1 #%ﬁsron?)gper a%ecgﬁ% 2 MIU (44 meg) of

Rgﬂ@@&mkbgﬁﬁsgeﬂkalnlng it. 'these derivatives may,
for exanple, include polyethylene glycol side chains,

whi ch may i nprove other properties of the protein,
it flrfe bi oaval | ability,
f&?&é}%ﬁg@% dl%ﬁﬁﬁp LS d¥scr@@{ij, i mmunogenieity. To
ac. th&\/metdiIIﬁocgmalfor dsEI‘dehﬁﬂmg miylnja ené 8f poinksedtee7@ hetecabove wherein

57 e BRI Lo b drriodot e RO Jodest fgf elapée ind develop

didaBilRFHdafisd FHpro PEG Ve 25t HE dRegLAr ed in
accorggnée Vﬁfﬁ aﬁ éﬁéﬁ.ng of WD 99/55377.
Therefore, in a preferred enbodi nent, the functiona

erivativ nprlses at Ieast one noi ety
gf?&@ﬁ%&“ﬁﬂgﬁﬁ%ndrmﬁﬁ$% fmct i onal groups, which occur

as. ’Pﬁheus‘érorﬁ&ﬁm{?@orsdsg %c@d?@in@&o QRy lohe o2 Fbies BEd A1 here above wherein
resi dues. nbodi nent in which the noiety is a

Bl yedtaioire matigity ctol b¢ prejedneicesyffarnghfigm ywopteaingr MY, in particular
ST R RSS! MoRreRdyEr Ryl or TR Rb e MBYing (iflihfy Ms.

nodi fied interferon-beta protein, such as a
| ong-acting forminterferon-beta. In particular, the
| ong-acting interferon-beta may be sel ected from

@&ﬁﬁﬁ'ﬁ&@ﬂgha‘ﬁ ‘Bﬂl{%r;'ﬂvé-ﬂ a, interferon-beta-HAS
er on- bet a- Fe- fusion

proteins. O her derivatives include aliphatic esters

f the carboxyl groups, am des of the carboxyl groups
gV’F@Q@fion with ammonia or with primary or secondary
am nes, N acyl derivatives of free am no groups of

the amno acid residues fornmed with acyl noieties
The gennainmdhplylsd@roswéirvr;dmy tei me@mg/desgmbﬁsﬂdyyel@ may bgcdgifined as in the

%M-X?%l%efucm f@%@@o{s gi}‘?érgt)ls%tc %&JI %trf gﬁﬂqﬁldt%r}; Eﬁ]ts Disorders,

Bt E@%ion, Niaetiddi BsycBiaitrict Adsbeihiicn, ,Wa@ungs@lecn t9va).
frame described herein, referto anal ogs of M\-beta, in

whi ch one or nore of the am no acid residues of

'T'ﬁé u{ :ﬁh do's:cj:\lr &e t“@urg{lﬁlti{lg gb&e ergfepsy todt'hE &L eRse %‘Fdedr%éhé* administered
or are deleted,

ues, or one or nore am no acl
ﬂ&ﬁmgﬂﬂﬁSr@trﬂerﬁﬁdﬁ dhd dodcheadhatl ur dle sdmqfehe eatFent thaetsagalculated by

saifech LT 0o 18, SO ], 20 Mt B o

LENREE 8¢ 0.7%g°’/ﬁg r@-l&%tﬁﬁ'e BErIaR RRRLEHIRY is 3.5 mg/kg or the total dose of
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o known synthesis and/or by site-directed
mut agenesi s techni ques, or any other known technique
suitable therefor. The "variant" or "nutein" as
descri bed herein include proteins encoded by a nucleic
acid, such as DNA or RNA, whicte hybridizes to DNA or
RNA encodi ng | FN-beta as disclosed e.g. in US
931 under,. stri [ ol
CuP Pt BaRbEi G n by ERE O SBRg RIS For oy ghgine 5 days s
$Ubﬁ?ﬁ pent washing conditions, which those of ordinary
skill 1n the art conventionally refer to as
"stringent. See Ausubel et al., Current Protocols in
Nglg Hll %feﬁh%l X” ll[&btuﬁ’{lﬁé“d\’%%?ﬁc i (§0 ?’ngefgi's% Qﬂegﬁzavallable dose of
2, out ation, exa es of stringent
C]dmldﬂbtnemﬁfer argﬁmdvelmmsﬂnamgl ptmmd; ie. d)hrsblﬂ)ﬁva?l@mehhisemat:hﬁi at the end
| cul ated Tat ,of t .under, stydy in, e g., 2 X . _
B drraroens dhspcaleplaisd b 3]@& RS gists s By Gpsbidavailabiity
g&fﬁ&%ntlﬁomx@ﬁ‘t ’theotof]al éff%e%ﬁge O OfabARe @brr é@mfhﬁg to_a treatment
60 m nut es ghd then, aft! x SSC and 0,5% S 8C
bf)e 730g/89 Ghdrllnmperﬂwshrmg Sotags mdeseis Kiel biodvailability of Cladribine is

BRARIE AP i 19, R O BE Rah BB s 6 R e RGE CoEsponding 0 a

ﬁéaﬁﬁﬁﬁt 6508h As/kE Cl4Qihas 88 dBf duFingesl dayd gaptal et bidgvailability of

probes. if m xed probes are used, it is preferable to

G@@ﬂbéﬁﬂ&ﬁ%ﬂmw¢4%ﬁﬂ%ﬂ7uﬂ®%&4orlde (TMAC) instead of
g? ﬁ héhish Qfgllablﬁﬁp{;famel(ﬁj%ﬂ{e Ly of %f bﬁaﬁ[ﬂﬁl @ formulation used in the
dns b de sequences

%ntéxmie@crntfm erddo iy fruel ot de%stecabethA,, piefeitiy fedn @ijout 40% to
conparing the sequences. In general, identity refers
alpu 0%y aitch 433BPESYte to nucl eotide or anmino acid to
am no acid correspondence of the two pol ynucl eati des
or two pol ypepti de sequences, respectively, over the
I‘Arvgtek” offers hea posehofnuesf dwun, abonp@peshout 3daFor
sequences where there is not an exact correspondence,

"%identity' may be determined. In general, the two
Sﬁqﬁ@ﬁ@e&fé@tobae SRRA R S Dol 18386Lt100, S04 3@ o BJuY Mdays.
correlatlon betmeen the sequences. This may include
insuting "gaps" in either one or both sequences, to

nment

h < 1he deg f ‘
%‘%}gﬁ %}] e(go ngw és.% %1%6 eakﬁ%}%é‘ cﬁ%%slr?no(ﬁ aéatrﬂ(ﬁl@#lbrﬁ ﬁreg{arﬁ/enp’e and at least a

Slﬁﬁllﬁwﬂﬁﬁfe bekmgneonPapiedly, se- Gadthedt gobadcribéd vt tomprises an
that is partlcularly SU|tabIe f or sequences of, the

siadection teatgensT aid gfiouf epg@Rbowl twes2 bgyfghice maigfgpange reatments.
ggﬁtg%lglﬁ (t?eotrﬁélt a§ geéc?%@él P@tle ngl@%‘?rdf)%ut A Nats (:\%01&[% ern?nths) or about 3

r sequences of unequal Ieng
garpabbmBa Ihenﬂhm)antalbbtyt éhyairsr((ahmhtd@ynoﬂthi)m or nore
sequences are well 10 known in the art. Thus for
i nstance, prograns available in the Wsconsin Sequence
Mallﬂcﬁicﬁoﬁ) qquﬁ&%nt”vc%ﬁ§ht‘§ Mn Yl sdgBBMeN SUcebsish oﬁg) an induction period
1984), for exanple the prograns BESTFI T and may
bbewgsethet Gladabiee mirnbe t¢Haddbine ehamnayelnmabvpmatamn described herein is

cl.eoti ntit dt % honol
BRI AR iRy 20hp IR GERE hbto B e IR RH 388 up to abour
4 hesmals draipab aeit 3ahesthior ipt®hba2tio@hel FAALLMmMiES, an induction period
1981) and finds the best S|Q%je region of simlarity

?ts\ie@atbow\é te abeifcenthey e indyedeft amodf @msigistia thy W@h@dmlmstratlon
identity and/or simlarity between sequences are al so
known in the art, for instance the BLAST famly of
prograns (Altschul S F et al, 19909 Altschul S F et
al, 1997, accessible through the home page of the
NCE11l at www. ncbi.nl mnih, gov) and FASTA (Pearson WR
1990). The "variant"” or "nutein" as described herein
i ncl ude proteins having a sequence of am no 20 acids
sufficiently duplicative of that of IFN-beta, such as
to have substantially simlar activity toWN-beta. A
functional assay for eval uating whether any variant or



10

15

20

25

30

15Pref erably, the synonynous am no acid groups are
those defined in Table I. Mre preferably, the
synonynous ani no acid groups are those defined in
Table I'l; and nost preferably the synonynous am no
acid groups are those defined pn Table TABLE | 20
Preferred G oups of Synonynous Am no Acids Am no Acid

%g’?a@l i Bllés .2 &gﬁ%%é cqr,_]> Hr%)%dfloﬁtﬁﬁ‘\%ﬁ %g%‘é%ﬂul % Tbout 7 days each
gRted v, AI a, .1-hr, Pro ThrPro, Ser, Ala, (lily,

Hs, Cln, [hr AIaGIy, Thr, Pro, Ala Val Met, Tyr, Phe,
Ile, Let, Val dyAla, Thr, Pro, Ser, Ay lieMet, Tyr,

h ; helr- . " A ’
R rrgbinsEe pHAT P2 st whifin 4 BiacBloe i Rga g o the patent
Biugif b, ClayishinéSiee '5hfiod3,«rtbe ph‘iiiemt b&h bé lfnge off yay adlslirﬂsti‘:litﬁ)n or be dosed
Th A As
5 a ﬁlzygebo-plﬂ or a?lgther drug epxcept A Cmrlbyne tjree perlodnlasts 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.

A “Maintenance Treatment” consists in the sequential succession of (i) a maintenance
period wherein the Cladribine or the Cladribine pharmaceutical preparation described
herein is to be orally administered at a lower or equal dose than the Cladribine dose orally
administered during the induction treatment and (ii) a Cladribine-free period. A
maintenance period lasts for up to about 4 months, or up to about 3 months, or up to about
2 months, preferably up to about 2 months. For example, a maintenance period lasts for
about 2 to about 4 months, preferably for about 2 months. A maintenance period consists in
the oral administration of Cladribine or of a pharmaceutical preparation thereof during

about 1 to about 7 days each month.

Within the context described herein, the beneficial effect, including but not limited to an
attenuation, reduction, decrease or diminishing of the pathological development after onset
of the disease, may be seen after one or more a “treatments”, after an “induction treatment”,

after a “maintenance treatment” or during a Cladribine-free period.

“Daily dose” refers to the total dose of Cladribine to be orally administered to the patient
each day of administration. The daily dose can be reached through a single or several

administrations per day, such as for example once a day, twice a day or three times a day.

The dosage administered, as single or multiple doses, to an individual will vary depending

upon a variety of factors, including pharmacokinetic properties, patient conditions and
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AspG u, Wh. Asp G nAsp, Lys"Asn, Gn, Hs, M, Gu

Met Pk, lie, Val, Leu, Met TrpTrp TABLE I Mor e

Preferred Groups of Synonynous Ami no Acids i sAm no

Aci d Synonynous Group SerSc ATI;H s, Lys, Arg LenLou,

Ile, Pk, Met ProAla, Pro 20TN Al aPro, Al a Val val,

Met, lielyCly lielie, Met, Pilo, vat, Lou 25PheMet,
Phe.. Tyr

-é;/a&éct!i{&sgibb%%%, Eapg%G-JbHM}rf HF%‘g%to Aﬁl&s Iﬁi%e A:éﬁ(te%? rofJ g}'fn‘ci;')_!loﬁis, 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,
sensory, visual or coordination problems early in the disease. Later, bladder, bowel, sexual
and cognitive problems may be shown. Sometimes the attack onset occurs over several
weeks. Typical MS relapse involves a period of worsening, with development of
neurological deficits, then a plateau, in which the patient is not getting any better but also
not getting any worse followed by a recovery period. Recovery usually begins within a few

weeks.

“Efficacy” of a treatment as described herein can be measured based on changes in the
course of disease in response to a use as described herein. For example, treatment of MS
efficacy can be measured by the frequency of relapses in RRMS and the presence or
absence of new lesions in the CNS as detected using methods such as MRI technique
(Miller et al., 1996, Neurology, 47(Suppl 4): S217; Evans et al., 1997, Ann. Neurology,
41:125-132).

The observation of the reduction and/or suppression of MRI T; gadolinium-enhanced
lesions (thought to represent areas of active inflammation) gives a primary efficacy
variable.

Secondary efficacy variables include MRI T, enhanced brain lesion volume, MRI T,
enhanced lesion number, MRI T lesion volume (thought to represent total disease burden,
i.e. demyelination, gliosis, inflammation and axon loss), MRI T; enhanced hypointense
lesion volume (thought to represent primarily demyelination and axon loss), time-to-
progression of MS, frequency and severity of exacerbations and time-to-exacerbation,

Expanded Disability Status Scale score and Scripps Neurologic Rating Scale (SNRS) score
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35 LysLys, Arg AspAsp, Asn A nGn MtMt, Phu, He,
Val, Lou TrpTr!) TABLE ill Mst Preferred G oups of
Synonynmous Ami no Acids A/Rini! Acid Synonynous G oup
Sur Sur ArgArg LouLou, lie, M ProNo htTM Al aAl a Val
Gy Bellk, Met, Lou PhuPhu Tyr3yr CysCys, Sur

(Sipe et al., 1984, Neurology, 34, 1368-1372). Methods of early 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.

Cladribine (2-CdA)

2-CdA and its pharmacologically acceptable salts may be used in the practice described

herein.

Cladribine can be formulated in any pharmaceutical preparation suitable for oral
administration. Representative oral formulations of 2-CdA are described in (WO 96/19230;
WO 96/19229; US 6,194,395, US 5,506,214, WO 2004/087100; WO 2004/087101), the
contents of which are incorporated herein by reference. Examples of ingredients for oral

formulations are given below.

Processes for preparing 2-CdA are well known in the art. For example, the preparation of 2-
CdA is described in (EP 173,059; WO 04/028462; WO 04/028462; US 5,208,327, WO
00/64918) and Robins et al., J. Am. Chem. Soc., 1984, 106: 6379. Alternatively,
pharmaceutical preparations of 2-CdA may be purchased from Bedford Laboratories,

Bedford, Ohio.

Oral administration of Cladribine may be in capsule, tablet, oral suspension, or syrup form.
The tablet or capsules may contain from about 3 to 500 mg of Cladribine. Preferably they
may contain about 3 to about 10 mg of Cladribine, more preferably about 3, about 5 or

about 10 mg of Cladribine. The capsules may be gelatin capsules and may contain, in
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Hs GnGn AsnAsti Lys is AspAsp GnOu MetMt, Ile,
Len '"cmvet .16 Exanples of production of amno acid
substitutions in proteins which can be used for

obtai ning nmutcins of 1EN: beta for use herein include
any known nethod steps, such ag presented in US
patents 4, 959, 314 4,588,585 and 4, 737,462, to Mark et

aadiion 5 Ssinbiny o B ARG e dgeteL s, b PR GARE Gy example less
filan 88% %C{Vélml yﬁ&hl itbdred & et  R%cipicaE: eniifietsi MafFontain the
pat ent 84 (Shaw et al). vari ant or

fomgcmg gegwrios em: ¢rempsiund jand laddedes) ‘S]@)‘Ch n@yé@ acgalatengsolution, a starch
nsen US interthrons" sensus " are
ERarars prR v BRLBNTTRY s RLATLRER ol Thith el iRa sulhfeoatng

6 013, 253). Consensus interferons may also be used
herein. 10 As described herein, a salt of |IFEN beta
11 & prefiesradeespbadimentrdeserihsd thegsin, (lpdrne isderaylate dn tam@s Preferably

ga% 'tgble%@: dﬁ%m I’:})el{lg 8p gg{gte&ﬁz EgAbE{Igh @g}et n{})’i‘ﬁf&ab“’fﬁ‘gﬁg ﬁﬂ ets are the one

groups an Ion salts o rou

ﬂi@elo@a"daheabisz tesdeidve B mpav &0 g 240alAogs taﬂhﬁ) eof . Sal ts
of a carboxyl group nmay be fornmed by nmeans known in
the art and include inorganic salts, for exanple,

?ﬁ&%? loﬁﬂQQQ% jpmoni um fen-ic or zinc salts, and

ts wi th organi c bases as those
Compesinolﬁa)rdemrﬂ)ﬂqbl leereini tlay afvirthess ,cogypeise agne or more pharmaceutically
triethanol.am n argi nine or |lysine,. .piperidine,,.
piesEaP g et Ry aaciier S Bae coirihia! agents, buffers,
E&Bnﬁ%(ﬁ'éﬁﬁltseﬂaﬁ&iﬂgsag‘éhﬁshadﬁlﬁﬁfsahn@lﬁb fige. such as, for

exanpl e hydrochlorlc acid or sulfuric acid, and salts
with 20 organlc aC|ds such as, for exanple, acetic

X & CAUl t :
PSR Grahdur Ta P TP B SNSRI SR gt n
b@v@ﬁﬁ@iﬁﬂ gfinfergFor dkahipﬁe kibbas aayca@elsles fob efhl abmirdstraliod may contain

term"fused protein" refers to a i dc ]
EUHSRII@Iah gxPipNnFetngludgie, Huy 4Pt Hiite érwngtnéiiffg ggents, fillers, lubricants,

Efsﬁﬁéﬁ%{t s bHg rv?é%{n’é% %g%ﬁr B Ingﬂlr%a%%%l{%e{ncﬁﬁé)t By yar? }’ig)!t 321;1ited to, syrup,

as an ext Ime I n bo
h&lhlelbegaammwotﬂ‘mﬁ;, Matamh‘,dntlmlagn af searclpamt polyyinylpyrrolidone. Fillers

fr}cg-ége E;{ltl gﬁ:‘e grgfo imlted 'E?h é:ixcé?sgr éugaqrg,n n&crparryg{qgfn%t ce lu‘l)(gseamaizestarch

eATBaH Hﬁ&rphattl,lm B&bR.C AMELSRS iR luddTBARAE ABUlinited to, magnesium
fusion, Le. N-beta is a fused proteln conpri si ng al |

slcarptsr stearic acENtblet eolyaibpldna glyedll awt sibica lisinigarapts igplude, but are not

f 8’[&%@ ?mr}%)&?[ ﬁqb?‘g??ﬁéi? Laé‘%m g yﬁolﬂge W&g%&%‘ I1111(:1ude but are not

limited to, sodium lauryl sulfate). Tablets may be coated according to methods well known
in the art.

Compositions described herein may also be liquid formulations including, but not limited
to, aqueous or oily suspensions, solutions, emulsions, syrups, and elixirs. The compositions
may also be formulated as a dry product for constitution with water or other suitable
vehicle before use. Such liquid preparations may contain additives including, but not

limited to, suspending agents, emulsifying agents, nonaqueous vehicles and preservatives.
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37 the art such as the ones described in WO 01/ 03737,
for exanple. The person skilled in the art w ]l
understand that the resulting fusion protein described
herein retains the biological activity of I EN beta.

[ he fusion may be direct, or vpam a short I|inker
pepti de which can be as short as 1 to 3 amno acid

CEHREEEE, b AL el g IR AR Wt oo,
blicBsepiubae slip,! haatse MERGS eiyfceMilo&3, WalitgyMethyl delitilose, aluminum
a

exanpl e, or 13-amno acid |I'inker sequence conprising o

segrapngel ang- nidzogengted ediblmfatse Fnuylsifopg aganis mgbugebut ase not limited

& (l%fh%? Cso ?atlﬂ Ilnlom)(o%até n&r{dogéﬁgﬁq I\H)?l&%ﬁe%ﬂs tvgﬁicljegl\fhplﬁag, but are not

seéquence and the sequerice derrved Troman

limioag| aliblkiollsssaisadesl, fribgoraegiutdcong oif, usiyosstqas,girepylene glycol,

has i nproved properties, such as an extendgg resi dence

engrethyh ghendol £ Prgpereatyysa ipclude, bytj grg)not; lygjied da.qmethyl or propyl p-
L $1l LV . Lpgreased expression level, or the

gﬁ@??i%%%@%%h%%&¥?éa géion protein is facilitated. In

a fur her preferred enbodi ment, 1EN-beta is fused to

he const ant ion ig nolecule, often called
?’H’ e, ‘E(’J[f’&gffé‘%’%‘ﬁ@gl obulin. Preferably, it is
fused to heavy chain regions, like the Cl-12 and Cl -13

domai ns of human 1g3@, for exanple. Qther isofoms of )
Ag deiribed hersim (dadiibine sup babilmirigered e cuh@pten withgftherapeutically

fusSi.on protei e i bed.herein .1.spof
LR BRGE PSS E P REF T B DBl ] R ancousy o
|sél1‘ﬁf:ntflaﬂly wiia Cideibifeuakcove fedtsehMSaréraybdadmmibsted siendianeously with
mul tinmeric, hetero- or honornul tineric. Mthods of

pHhep HicrapgUuiiALRIELFAHRA Adminisiarerh s tsemRLr £hildeiRplbeinpgsitions and in
p{ées lelor dfiftrént rHEOM ERMARARM OF Tront US 5,155, 027.

g tusion proterns conprising FN-beta noieties are

described e.g. in 20 EP 227 110, US 5,541, 087, WO

[24137. or WD 00/ 23 A"f nt" refers. herein .
%9 t@absgxtér&roa-gnabﬁﬁ “befaagr f@‘?—_ %B@&éfﬁl@pfﬁ fuended 1o include
WG HbpitR Intiterof e ShicdmbY 8L ogiica! i aphlifibd Yrod® a natural source, or
measur abl e e.g. In the bioassay descri bed above. o _
Pbagnes ysDNayrer@anblinhyt tbehniquep drosd ptokaryetio gpurgesatel g discherichia coli,

Ci fromeither. end of. the 25 npol ecul e and testi .
gh %(()15 &L lﬁ%ﬁ?kafwlcﬁ'{"gt cs{llg,peeg. .fo(;g ygast ar Ilnglal 18? cells. Mhmmalian cells
SEMNLS IChikdOIRARRS ovaby cEBIPEZHIY ONBudbh NR1I8GIHE adbreflerred host for
time fromeither the termnal or the G termnal of

arqderyqreptli ercombinagh oii-betnd 196 dENer Analg ber #reemtlated or non-

j [ desi hi al 0gi [ Vit PN
DB ELIF e S A, RO SRR oA . o i
pleferrédO B adraidstemiighee smothty ofOLFN-beta expetiemenbatairon. biological or
38 Wil e nethods for ngging he ?b VC- etinﬁ&% .
aeampaelogical stectqepnaraile Hehal AT gyrosdaigd  iNbsigeLor instance, an

I ' t1i '
R iR paRoGlay EMDAERLANG e 1D BBy Hfer jiha b whome oF
alycosydbaT&N-IBNtta oy peefermbliyatt benedeiinistefagnot joodeal to obtain comparable
deri.vative, active fragnent or fusion protein thereof
AG | FN-beta activity, is preferably adninistered
system cally, and preferably subcutaneously or
intranmuscul arly. Intraderrnal, transdermal (e.g. in
slow rel ease formul ations), intravenous, oral,
intraeranial, epidural, topical, rectal, and
i ntranasal routes are also wthin those described
herein. inAny other therapeutically efficacious route
of administration nmay al so be used, for exanple
absorption through epithelial or endothelial tissues
or by gene therapy wherein a DNA nol ecul e encodi ng the
| FN-beta is adm nistered to the patient (e,g, via a
vector), which causes | TN-beta to be expressed and
secreted in vivo. isl1l17,51-beta nay be fornul ated as a
pharmaceutical conposition, i.e. together with a
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39 administration, patient conditions and
characteristics (sex, age, body weight, health, extent
of synptons, concurrent treatnents, frequency of
treatnment. Adjustnent and mani pul ati on of established
dosage ranges may be determ negk by those skilled in
the art. 5In one errbodi ment descri bed herein the

EE%\I- tgtgxlrin rﬁﬁg{td ré)fl H;t Igrsgtz'ilsgt @%elgrg Sag‘éa 8§cu kr’r?p%s%ﬂgﬁusncjugnal derivatives,
HRsGhd, BRdofre hd Raghents Qirffrﬁ‘éi&ﬂplf)fe%@ dﬂIENgfemJ M hus, the terms “interferon
conS|st|ng of: 12 MLT (44 ntg) of |FN beta three
{IFpg’s ard \‘,‘g@@q(ferngmIF(I\& cta g s g%gd| l;ﬁrelgAarmter(r(tpgl tﬁdgt/‘lude fibroblast
(
anrteer‘t:"eg(rn!é ]uggg% ?ul‘é@gf( h‘ﬁ%é} %13 z?ss%ﬂg%gg% gg 14(1‘(&103%&5 bq&agl%al fluids or
pabbthidel %leyNArreé(ﬁﬁﬂilﬁﬁhtttaﬂﬂmﬂs et pﬂokﬁybﬁ(Nor bﬂtayot&: host cells, as
dosed .at 44nmeg subcut aneously three tines .\Negk.
Bl @s piseplls, g tiog Al VAR KeSey AT 4015 SRAOBY Anghts e raggisty The use of
Yf]ﬁjé ly. isThe daily doses

%?Mé{nlé)of gl @g%n dtre\gglégglglleg{ises or in sustained
rel ease form effective to obtain the desired results.

econd or .subsequent, admi nj strations can be perfom L
Bt S5 oS B et e en dhe it ErsST b aRogh BT Hiciferon-beta 1a
kh@nad e biﬁrﬁ?l@'Aﬂfneﬁ@e(Blgg@l Y ARSReBiEBT (Wefdrd.eth bRothBe embodiment
i ndividual. 20 Patients The patients to be treated
desstbell hgreiro thehintenfrhadeidesrordibad irerferion-bgtae Lbasichingss for example

feri I I VWh f
PRl Bt LA anal her apy Tor nE

25Preferably the refractory patients are treated with
a conventional therapy -for M, which_is not

Breforplly) thy Iﬁalebﬁt%tt%bt BS"rdellnl th Erapsedeseribeg hieraly A Beiggeron® (Berlex /
r [ h

30T A, AEReRE gl PRI G0k, NG profarred [FN-beta, i
Bxpi€Ri(Barond)y wor seni ng or stagnation of the synptons
of the disease in spite of being treated for M5 with
such conventional therapy and require additional
R@ﬁ‘f@p@lnt@ﬂa]ohq{e@é- 8 £2)li6 BYTRELNEs 3RASS AGH NS pbttiR with a molecular
their disorder. I'n an enbodi ment described herein,

whizht o upprokiomeadly t226708pialtoss. sleﬁsemvédceﬁrwnwh@bgraou ENA technology

cansi sti.ng.of: .tre nt w alnt

RS e e e (Pl Mt are Fyrics Bt 8 e g, puman interferon
béte BeR® Rks M‘ée‘iﬂnﬂ@&tﬂ:‘ed ZuR@hm(nby&absdqueice & 10@&1@ Bl RRhtical to that of
or treatnent with Mtoxantrone (Nevantrone

BeiHEsh d')brOblﬁstaiepWé‘ﬂ dupgy iaismmbeie, Naﬁléalc’élrﬁr&ﬁ@fl oA and interferon

FOAPY b SELTRIbAAES, St PRl Bl compi
Aarbolexiaty n{dsétpgen) or Rebif(r) (Serum)). In an even

preferred enbodi nent, the conventional therapy is
treat ment with Reba) (Scrim, In an enbodi nent

r b %Per{lﬂ% eé&{i‘nda}(b ecaﬂ@rra’[egn LSid® Be Wosat Adaiat ¢Rbaiingion natural

he nmet escribed herein are refractory to one,
tnmferpﬂn bee andaolifSeobnd heemonvehtStowatd fondntzpicas, Human Fibroblast
8‘13331% b&e% B’e RELT® has a specific activity of approximately 270 million international
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.



10

15

20

25

In a particular enbodi nent, the refractory patients to
be treated have experienced at |east 15 one rel apse,
in particular one, two, three, four or five rel apse,
irrespective of disability progression, in spite of
receiving at |east one conventppnal therapy.
Preferably, the at |east one relapse, in particular
one, two, three, four or five relapse, occurred during
the year prior the beginning of the treatnent
B8asdiibR IR IMIU b Acdf fFNchi:ar embodi nent, the

patients to be treated have experienced at Ipnqt ane

Millapse, in ﬁartlcular dn€ two, thrk& four or fi2de

20 r ol anca

1 ho ok P P HE. + | - gl . £
ZOU— T CTapst, g ore _y M CLTUr 11 e UTyYr Tt UT
mee treatnerodescrlbed her ei n and ha@g been treaﬁgd

WTh Rebitt (Serono), 1n particular 12 WJ (44 neg) of
Rebif(r) three tines a week. In a Aieu ar enbodi nent,
Rekif®eftmacy amjaipedrperisately b?aMIUeﬁtaewmxaetnememgeﬁh@emahod
at | east 25 one relapse, in particular one, two,

three, four or live relapse, and devel op increasing

die5i@0I (tdcb bR AMERarOhtePleRGH-BSS) ¥ endf 1afeBEde@ElobMent in interferon therapy
di sease, in spite of receiving at | east one

&jrmélmlpleomm%lh éwpwndaégneé@tm stansfigsnt peyange ingeatment. Rebif® is

Eft(‘et: & g ZIP&% ebae | f,? ;[/)rogiﬁg‘%p gggl?agﬁ%%%gg?ell?ggérsé li? was established that

(ﬂfdztfdrélk Beta-12GBvenNabEhgVsly Jdee lidkdd pé#kﬁéb)k is Effjiacialib in the treatment

decrease in EDSS score ¢ rresEond to aF rovenen%

PER?IHES%ST&C%%& MWHPJ@ogt’fg%P%‘% m Intrefezops Betprfa ave a positive

?ﬁ‘g& %ncf%rls ng{;ﬂ (faoW§ %? r@@uc‘ﬁ{% hﬁ‘lﬁberdfénddée?f%ﬁ of relapses and
n a artlc ar e nment he at 1east one rel apse,

raalupmgttlnechurden ofitke disease ahdh dsegsefaotivityoas theéasered diydyBé,

occurred during the year prior the beginning of the

treatment described herein. In a particular

arhedifmat nertine v@@k' B'N-Befalish@cdhBialRAIFNB&a 1b produced in E. Coli,

experienced at |east one relapse, in particular one,
towometdinllyegvaflable voder the érarlemalgksBetawmn, ngme @rsfebly be administered

UFGFAIS R oBEH FFudB Bl AR G v oo

mnugﬁﬁbbﬁghar 12 MIIl (44 neg) of Rebi Oh three tines
a week. in a particular enbodinent, the refractory
patients to be treated devel op |ncreasing disability
Qscc?eggr?oeﬁf he%lgg Wfl%fé' Ibgtgné rgéorﬁlglﬁalﬁ' FREE&a 1I n gﬁﬂiu‘:@d in Chinese
recei ving I'éast one  to conventional ther
Begisee O)Jfar}dcﬂBb(OH(D yeldd), ddnmpedciatiytaadahie bedefr(lhe t—:('&dtmn'airk Avonex, it
measur ed by Kurtzke Expanded Di sabilit t cal e
Pepgsy ecbby be PTG IGESCNGTY B1t5g) Wosk ot § Apsteaedpbout of 30
Bﬁg&&@km Br $OAIG 856 6 NIERSSS LA € corresponds to an
rovene in the disease and conversely, an increase
in EDSS score corresponds to a morsenlng of the

i sease. In a parti enbaodi . .
s ER R ea oo Prehclta i E TR aruiEhens RBR JF bl in Chinese
SRR TvaPy 561151 (CHOOS¢elB), cdnfmerdiallP, a5alla{ble 4nder the tfad5mark Rebif, it
6, 6.5 7 5 8 or 85, in spite of receiving

n@wref@wéimbm@mm%wad Stllpré\dtampuswr@feértaﬁwa Weple (TIW) at a dosage of
r

3248 955y & D SLLBIVPebpeilal preferdbivza osals HtEmes or 12 MU

pamypentdtionds clidsen.apy. Even nore preferably, t he

increase in EDSS score is of 0.5, 1, 1.5 0or 2, 2.5 in

spite of receiving at | east one conventional therapy.

Most preferably, the increase in EDSS score is 20 of

0.5, 1 or 1.5 (preferably O in spite of receiving at

| east one conventional therapy. In a preferred

enbodi nent said increase in EDSS score occurred during

one, two, three. Four, five, six, seven, eight or ten

years prior the beginning of the treatnment descri bed

herein. Preferably the increase in EDSS score occurred

during one, two, three, four or five, years prior the
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15M D (44 ntg) of Rebif8) three tinmes a week. In an

enbodi nent descri bed herein, the refractory patients

to be treated are suffering fromworsening M5 in

particul ar secondary progressive, progressive

remtting or worsening relapsisg-remtting M5 in

spite of being treated by conventional therapy. 20 In

an enbodi nent described herein, refractory patients to

be treated according to the nmethod descri bed herein
ANE-bpAlPrewins dsstiibed hargin meynnpludg fessions detlapesngriants and muteins
mul tiple sclerosis (PRVS) or primary progressive
ﬁﬁﬂﬂ$§¢@-sclerosis (PPMS). 251 n an enbodi nent

descri bed herein, patients are selected from human na

between 18 and 55 years age.. Conbination therapy of

O @alctiGha dietibatives'and ubet learéiarconebddravafiv ESNobENabetapind its variants or
descri bed he 43.As descri hed herejn, adrihine is to .

Bt ATkl 1Bpch Ragteins, W&%iwbbe&{e%r?%ﬂanﬁh% ?Lglﬁealeﬁ &&pyry which occur
&d 5RCLhMRs B esi@lied SNNP S aor ¢ FENneAl 3rdups !By BRans known in the art.
admnistred prior to, sinultaneously and/or

Jbepgefunétainaly devivahivedl ardrintildesl hexeini asdong en tleyt teatai pearmaceutically

to be adm njstere i mul t aneousl ith other. . . . 2
birspanButdrSy it R ERRRHIR & B eibifh Fhish dsmbsipiaty similar
&, f bremeidr ERAPYSd tab@Visy BFAIANIb&Ehand ad® not ddhfer etk properties on
routes of admnistration. An object described herein
cempeReonsgontagung¥. of a conbi nati on of d adri bi ne and

N-beta f ur ' f . .
PR P TR AL 8 TR SRR R chain, which may
angrovd @tladrepropértias b rilte tpeoteih, Iseds bs ae stabilitgnhdl6Hiéd, bioavailability,
therapy for multiple sclerosis,. wherein toC adrihi
falerapcehley Biediumangendyn Ps iramERegesiqiswl A G RinEe dit gedt fiE-beta may be

.I )
BHGEE i e D S PRORSERRNE St qut by gy o,
desebed il WAr 9Bi13695,etoc hedmple. tInepaticulaf, Ri{e-IFNdcemt borprepared in

eriod is.from ahout o about 3,5 ny/kg;
g?‘iof‘?aﬂ"@”&gfﬁ%ﬁeﬁ g %éwzgégf?/s}é%er ein no Cadribine is
tr9elRforddifl NpRESFRbmbobdmbhtl the MnbMinAl 6BANEIRe RENFRCbeta comprises at
wherein Cladribine is to be adm nistered and wherein

{dast oot mbietfostéached @ aue Phimeee fienchienal dsmwiss MEIEHOYF ahgne or more
t he intenance period,is_.l.ower,th ual t . .
F a2y B o rBib: e Sredna ARl R, phis, B moiery is
bBIgYEY1can ghriol PPEG) hioidy @ athihiyb bregertdde A spéastistdnheei] Beveral PEG
no Cladribine is to be adim1; 20

moicties may also be attached to the IFN-beta.

Other derivatives include a modified interferon-beta protein, such as a long-acting form
interferon-beta. In particular, the long-acting interferon-beta may be selected from
pegylated interferon-beta, interferon-beta-HAS fusion proteins, and interferon-beta-Fc-
fusion proteins.

Other derivatives include aliphatic esters of the carboxyl groups, amides of the carboxyl

groups by reaction with ammonia or with primary or secondary amines, N acyl derivatives
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In a further enbodi nent, the use of a conbi nati on of

Ci adri bine and 11/ N-beta, is disclosed herein, wherein
the induction period lasts up to about 4 nonths or up
to about 3 nonths or up to about 2 nonths. 25In a
further enbodi nent, the use of3m conbinati on of
Cladribine and fFN-bef , is disclosed herein, wherein

b e BTG O e i At0eearS Bl widh FoR mietidsTe . alkanoyl or
gtrﬁgé it BRyRBSubHNr @ﬁéﬁ}rl deriwitives @151?& RekSiyD grodps (@r Bxample that of

t he |nduct|on period | asts up to about 4 nonths.

beryleorghespeylredddegy foneed enthaghnmpicties he use of a

conbi nation of C adribine and | FN-beta, is discl osed

herein, wherein the total dose of d adribi ne reached

aVaﬁaﬁfEs”edﬁd“lﬁﬁteinB’e dsﬂﬂ;@@tlh Qe peme AdsdribediRtdin lreYerrtg/ dﬁg].ogs of IFN-

greferabl% 1.75 In a preferred enbodi nent

gaain Wosk oae our@m p the enyiae agid desidues 1pé néWeaaldFNr'Wéa are replaced by

/ kg,

A BB 081 T adheb T or B SRR deid reues are added

tﬁ)tﬁehﬁatu]lah saqlfdnbct REN- m:laef\mthcmﬂ demirigtiing wonsiddreblysthe afctivity of the

a conbi nation of Ca rlg}ne and IF@ﬁgg s di scl osed

FREPISING Progivsisess sommaree gyt thg gald type piabThise mugine gre prepared by
f 5

B Ry kg g T B0 BBt is A quts, Sof Tt other known

umhmhudsﬁmbkﬁb@eﬁkadrlb|ne reached at the end of the

uction, e[|od i,S eferab
B e e ng e RS TPt I i s Al o mucteic acic
BRIM RDNANraRNUAL tWihedh @U?i@@ﬂeETWDNA e Ru&e efdoding IFN-beta as disclosed
conbi nati on of Cl adribine and I FN-bcta, is disclosed

her 81 HS WA &} Inundss stringari esindisions.cEhepisFm Jgtrineent qoaditions” refers to

ggb agza ]?)(I)lgltnd Pg@ﬂ&?ﬁswas% n u?%lgﬂlogl?fbogwﬁ tﬂ%@t({%ﬁoergﬁla@psol?ll in the art
dors.ehtbrndll/i refer @b aCl"@einidit'n ESeandushEél-eheﬂ aCun%nthﬁmddmmﬁh Molecular
wherein the Cadribine-free (ii) ts up

Bk, dnivpicnes. T50has -1 ard A (RBBoHRS W iRbRe hiaoss examples of
g%ﬁgé[ﬁ'c%ﬁ m%gf ?JO? ﬁbaﬁaghmgﬁr@@ng ﬁ'zhtd@@t bdsednd %lghlﬁted Tm of the

efernt i ne- period lasts at | east
apwid ulensntipsn, d.g, 2 xfI8E hed 06HHBOBfenS mihttes,ise S6L and 0.1% SDS

Figria o0 i SS A EnED e SBR s ST G A58 6 frifuepS by @ 0.1 x ssc
Wi §8oR00Y e BQ"G‘Pﬁ‘@b%O Hwled. Badskbf BRIinLYBOd iABKE arttuiBerstand that
use of a combination of Cadribine and |FN-beta, is

giriggt sy expnditions also depend @ntthe l@@ﬁl‘bpﬁé]@p @MAatqum:n@ﬁs Hgonucleotide

Pt a0 048 Spl) of it T RIS MBhesL R BT it ave wsed, i
dudrafet O ©fust h@rdnﬁ%ﬂhbﬂtahﬁﬂqrﬂ_ﬁml obibride (ADOAC) HhsrradbhsSa@nske Ausubel,
the duration of the C adribine-free period (ii) is

apvtt 8
Identity reflects a relationship between two or more polypeptide sequences or two or more

polynucleotide sequences, determined by comparing the sequences. In general, identity
refers to an exact nucleotide to nucleotide or amino acid to amino acid correspondence of
the two polynucleotides or two polypeptide sequences, respectively, over the length of the

sequences being compared.
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30nont hs, or the duration of the induction period is
about 3 nonths and the duration of the 45

Cl adribine-free period (ii) is about 9 nonths, or the
duration of the induction period is about 2 nonths and
the duration of the C adribinesfree period (ii) is
about 10 nonths. In a further enbodi nent, the use of a

i i f dri. bi d i di d.5 .
PO SR ARRLAT wibre R 10 B AT T RS nabifecl P 290G may be

peeindided.iDh gohdrhl, therwd aduélResner be eempeed ot dligngd it$ give a maximum
about 1 year (about 12 npnths) and the total dose of
epralptian braweenibp senugncesh Ehisgppyoinckudp énsgring "gaps” in either one or both

' / e :
KR dipRAME alerke TRaliEhm@R PRSI ey MKBpfhed over the
mrl]nb}bgl'mglh of eﬁdln?)ﬂ tl?]:d s&cqjmblgm_s p)_eim'g@?rﬂparedt(smt:zalkéd_rg_mbdh aligmdent), that is
the duration of_ the C adribine-free period.(i i s
aygHlagy FHENE, o FoauRRecd o GG o ¥t Silbiy by pr over shorter
%?gljg?qeﬁ%ggﬁggaﬂg’d RAE Nfns ) di)t ﬁﬁ% funhale QRtaBik Hh §'equterhcees of unequal

i bi ree period (71) 1I's about 9 nonths, or
tmgdt i on of the induction period is about 2 nonths and

durati on of. the adribine-free period (ii) is
hSetdd 13t somerane M B, i BombiBu G of Piske slaueppes are wel
RnSeh N@k i 80 PhusCkRdinshels @BgrahisNahgkBle inS tHH SCks@SBF Sequence
ESherein, wherein the C adribine-free period (iv

Paslysis uPackageabeusion - hoeneteudr) gp -0 188blutfon exmiples the programs
8 nt.h . her. ' .

g8yt EBR ol LR o ey RARTED o d Byt
g eeoBeidichieyeind, thelte reintvldédiebéivaek itwo petypeptdd baguences. BESTFIT
period |asts up to about 10 nonths. |n a furé her

815 0aF masel, hermelogkealgprithng ofpiniH fech VorCreraRdr !B handafigds the best
. . . r‘ . » . .
e, B TSRS 8 P B, o g den'y
hmd/ar $iurikahier betvdood ise@rhcest dre alwekmfwra irc tebarhafor omstafce the BLAST

ey e esmneAtisgi S Freoat 1PDTSAGSERLS T Al 140y acefbivte through
RRIHNBRDBE O the N @B HaBRRNNCA O IR hRSY) Adll BASTAPERSon W R, 1990).

enbodi ment, the use of a conbination of Cadribine and _
TEdEvotaal” drs‘nditeinl s debctibedeharcinihedndd proteips kayetsoa pquence of amino

é%p% g‘&f_%%ie%}gg} drillpﬁtceﬁ{)/%?%fg ﬁ-\rat%&gme%, ,as%trc. gais &g)éﬁagffe:e%lbstantially similar

gaiviiynatFQmneef Alf@dtiohilngsaydr évahdigpavhetiter dhf ChERdr mutein has a
herein, wherein the Cladribine-free period is free o

S | . of

aifyjlaaapiiviis ey HiNORta is 9.8 the fastayhapassips dhgrafivity peiniegteron on the

; i , :
Gro BTNt B o s AR IR, B o by Youeef o
hlastos 5 LUphiiso itadaa e détammiiicdSyhenlierwny teghveabauteiBhaymubitsytially the same
or.up to attgut 2 rmntogs, preferabllij‘f up to about 2
RS LTN-0gtar b RAYS ArpgdiereRE e HE  Useof a
G0 ADhRAL AN RbodHRAY ?'nﬁlcﬁnéjari]aﬁ\l' oPEmtein Badliaf GLR689% identity or
herein, wherein the tofal dose of Cadribine to be
handlogy t witk dthd useiqnence hef dENritegm amcdistlosedeegodn (VBi 4,788931. More

B0 Bk BRE € BBl ke TP R BaLH B8 e et prefornly,
Belcad o igéRi e dr Hothblagy tHegetRi Nt enance period is about

1.7 ny/ kg, preferably 1.75 ng/ kg, and the nmi ntenance
period | asts up to about 2 nonths.
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In a further enbodi nent, the use of a conbi nati on of
Cl adri bine and 112N-beta, is disclosed is herein,
wherei n the conbi ned durati on of the nmi ntenance
period (iii) wth the Cadribinefree period (iv) is
about 1 year (about 12 nonths)33 Preferably the
duration of the naintenance peri od (iii) is about 4

M)n%nq? g{a gﬁé{??ﬁggv:f}écﬁ (I‘rag e use{i r%1gre u%)gtrr{ugiﬁ{bga&{l %8d1%§rthé’r90f include a

fRitat enange spedtardidily i icbjredpdn@iB@ UlseGuefbast s Emﬁstithﬁon peptides or
duration of the Cladrlblnefreeﬁgerlod T(IV) i s abo 9
RobnrdcotR Y hirbrean e apeingbl gbtainek by apaet Sdinsry eied 1 th the art, without

[ SRS R s PR R
Peeferegalt dimnges for muteins ao‘mleobrfnse@ﬂncrdnh areus/Ratadre &nown as "conservative"

i R T 555 o i

X 'd HQERSS §88lar ph
per | g‘gle?{lgfmﬁ’ ‘{dl(%d‘”%thllil Ve f)h%ﬂli}ﬁ %lgfggﬁé oAt f}); ififilar phy ysicochemical
patpaiticsidbe ibstitox |bbiwaenadunbﬂrst0értbd grionr Mgl tIhWS@WpeEhe biological

ﬁ-ﬁ‘ﬁ{{ o a%?%@g%‘ﬂ%,&? U théraz ‘13%8 hg Bsfc?%zﬁ fél?a{t&? lﬁ%’é’r‘?ﬁ ﬁg(é deletions of amino

BEA4 ey (dlid be inSadabatihe 4boRNETIea N qhdiRed WitbintOfltfng! their function,
adrlgl ne- free period (iv) is_about 8 nonths, or the

na.rtla'tladﬁ ifothe tinsertioms ot delatiens qrdy inyalveid feyv asingtssids, @g., under thirty,
nont h d

?n Vgre%esrﬁag 8}&&1&@919 %1 Mof E\gx]te(ﬂ/% r?grdgs%%arcg faﬂﬁ‘n({]%cqgs ?rﬁ c'h%ge critical to a
dincabm0 reoaforinhoned. N} eymiﬁe r@idieedP{oitding ands nahmtlﬁ p2oduced by such
nont hs and t he durat| on of the d adri bi ne- %‘?ce peri od
gelghionsqingiop ipsertionprepina &ithjnthg PpLyigW; é?scehffb THEnt, the

Ul GOTOAORHAR B A BT 300 A Bala 7 e 1. Vo

predhratly othepgmboygnis) aminoeacd gdcrupbl ane tiase elefieed aul T(alble) II; and most

BEFSTIRY (hA P A Ao g ko PR BE AR Z Y ) 20 K

enbodi ment, the duration of the induction period is
about 4 mont hs, the duration of the C adribine-free
pedlddl (ii) is about 8 rronths the duration of the

B’HI nted nce Fﬁ%" ig_‘]!OII I ut 4 nmonths and the
f%{f? o) TERGOBT ?‘F ts)erl od (iv) is about 8
nont hMIh@A@[ﬂJt lggzﬁorg,mg , the duration of the
i nduction period is about 4 nmonths, the duration of
t he CPetdri bi ne- Peedhpdflyolisii) is about 8 nonths, the
dur at i of the en pegiod (iii) is about 3
nont hsAS) nd the du ’a(?[l%o ?ﬁ'tlhelgd adri bi ne-free period
(iv) Lsuabout Qllamﬁehfyr,lhmetaﬁolthem enbodi nent, the
duration of the jnd on_period is about 4 rmnt hs,
the dbftion ofthYwéA"@l r P19 ne-free period (ii) is
about 1§, nont hs, P}dﬁgell§“gtn;@,tHgan)ﬁ THee mai nt enance
period (iii) is about 2 nonths and the duration of the
Cf adr Ald ne- frethbserFImnPrpt &)a is about 10 nonths. In

anot h enbodi th f the induction
period?® s about tn%yﬁtﬁl% lﬂf’hlé S/ragti on of the

d a. dGIl}bI ne- frem;pquqqo(gér)c,[}s about 9 nouths, the
duration of the maintenance period (iii) is about 4

nont hBeand t he MatatyroRhwVal.Heudladri bi ne-free period
(iv) is about 8 nonths. In another enbodi nent, the
duration of 20 the induction period is about 3 nont hs,
the duration of the C adribine-free period (ii) is
about 9 nonths, the duration of the maintenance
period. (iii) is about 3 nonths and the duration of
the Cudribine-free period (iv) is about 9 nonths. In
anot her enbodi nent, the duration of the induction
period is about 3 nonths, the duration of the

G adtibine-free period (ii) is about 9 nonths, the
duratlon of the mali ntenance perlod (|||) i s about 2

—
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(iii) 1s about 2 nonths and the duration of the
Cladribitte-free period (iv) is about 10 nonths. In
anot her enbodi ment, the duration of the induction
period is about 2 nonths, the duration of the

Cl adribine-fiee period (ii) issabout 10 nonths, the
duration of the nmaintenance period (hi) is about 4

nont hs, and t he dur at i of, t adr i bi ne-free period
(iv) ?Eeabout 8%%3{Iﬁgfﬁrﬁe’ﬁa§tﬁ%‘k%ﬁbodi ment, the
duratifgp of t heTimdgat PR IBEVAIOLel, STyabout 2 nont hs,
the duration of the C adribine free period (ii) is
about C¥® nont hsBey, Abr.disat i on of the mai nt enance
periog.(iii) is , the duration of the
d adr?%%ne-freeG%gﬁséﬂékggﬁﬂpégh out 9 nonths. In

anot hgiin enbodi memd, Lyshas HigtlihepAgf Gide i nducti on
period is about 2 nonths, the duration of the

Cl adr Ar t e- f r eElpe¥Pode ASY i s about 10 nonths, the
to d tion of ‘ it period (iii) is about
2 nnn?ﬁg and thgﬁggyg?gghgggqgﬁe d adri bi ne-free

peri odspi v) is @bogutsnl@Aspronths. In a further

enbodi pent, the use of a c i.nati on,.of C adribine and
1FN-b&%, s di ééPg‘s)@dAﬁ%r(g‘Fr{giﬁl &R the conbi ned
durat hgp of thephaducthpnepevied (i) and the
Cadribine-free 15 péeriod (ii) is about 1 year (12
mont hg)p the coifip ned duration of the nmintenance
period (iii) and the C adribine-free period (iv) is
about | year (about 12 nonths), the total dose of
@laayird hi ne to be adm nistered during the first year of

treatment is about 3.5 ne/kg, preferably 3.5 rrtglg
Mre Prederrest Grouge s ESwongmads PABiiRe Acllshe admi ni st er ed

durin . o] atment is about 1.7
ng/kg%“%pgfgﬁgb?gm¥3§g“ﬁ%?&@? In an enbodi nent, the 20

dur at 8en of theSkenduction period is about 4 nonths,
the duration of the C adribine-free period (ii) is
about 482 nont hs, Hhd-Y8ur i on of the naintenance period
(i1i)1kLs about i h§e the duration of the

d adr%%?ne-freeﬁgg??%gﬁ%?Q% is about 8 nmonths. In

anot h@ro enbodi méi4, Prohe duration of the induction
perioq.[s about ? nont hs, the duration of the
CadritBirte-fredMperiod (ii) is about 8 months, the
dur atiagn of theppgmighenance period (iii) is 25 about 3
nmont hs and the duration of the Chtdribine-free period
(iv) Velabout 9VwbnAtleislle| n anot her enbodi ment, the
durathﬁn of the(ﬁﬂduction period is about 4 nonths,
the duration of the C adribine-free period (ii) is
about 118 nont hs, [kheledwhatVeinLei the nmai nt enance peri od
(ii1) is about 2 nonths and the duration of the

G adr PBf ne- f r ee Msdr TWallgi k9 PR€ about 10 nonths. In
anot h ,renbodinpgggrghe duration of the induction
peri od”iI s about hﬁhths, t he 30duration of the

Cadri kiyac-free fgsisd (ii) is about 9 nonths, the
duratiﬁn of the .Sgyngkntenance period (iii) is about
4 months and t h&H§#8t*Bn of O adri bi ne-free peri od
(iv) ignabout 8gmntiAsHid N anot her enbodi ment, the
duration of the induction period is about 3 nonths,
the ddwati on of AsheA® adri bine-free period (ii) is
about 9 nonths, the duration of the maintenance period
(iii) is about 3 nmonths and the duration of the

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

anot her enbodi ment, the duration of the induction
period is about 3 nonths, the duration of the

Cl adri bine-free period (ii) is about 9 nonths, the
duration of the nmaintenance period (di) is about 2
nont hs and the duration of the adri bi ne-free period
(iv) is about 10 nmonths. In another enbodi nent, the
duration of the induction period is about 2 nonths,
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An induction period wherein Cliadribine is to be
adm ni stered and wherein the total dose of C adribine
reached at the end of the induction period is from
about 1.11 ng/kg to about 3.5 ng/kg; A Cudribine-free
period wherein no Ciadribire issto be adm nistered; A
mai nt enance period wherein Cladribine is to be
adm n'tst_er ed anﬂ Wherein the total dose of C adribine
to bel¥dm ni st ef&4 Yéring di e maintenance period is
| over alshan or equplAdo the total dose of C adribine
reached at the end of the induction period (i) A
Cadri Bilme-free péwi@d wherein no Cladribine is to be
adm ni st er ed; r&i Nt induction period last up to
about i\}Ef’ttrmnt hs,M:e:i Pﬁnﬁ {I%’hgngﬂu 3 nonths, or up to
about T, nont hs; Tghe C adribine-free period (ii) lasts
up to about 10 nonths, or up to about 9 nonths, or up
to about 8 nonths; the maintenance period (iii) lasts
) .about 2 nonths; the C adribine-free period (iv)
Iljlrg}s,}?}tlii,t E}g to about 10 nonths; the total dose of
CladPidiirnel GroupCbeSyadnymbst amécb dodsng t he mai nt enance
period is about 1.7 ny/kg, and steps (iii) to (iv) are
to be YWERP e d SEREIYIHAKS SBPUR hree times. in anot her
enbodigpent, theguse of a conbination of d adribine and
| FN-beta is described herein for the manufacture of a
nmedi cament for tArgating patients suffering from
rrultiele 15scl e osiﬁesﬁwq who are refractory to at
| east “6he convehftdifaMTherapy for nultiple sclerosis,
wher eippy, Cl adri biptde is to be orally adm nistered
followi ng the sequential steps below An induction
peri odhiwherein &hadribine is to be adm nistered and
V\hereiArfathe t ot %\lla effective dose of O adribine reached
at the'end of the induction period is fromabout 0.7
ng/ kgviad about Va#t ng/ kg; 20(ii)A dadribine-free
peri od wherein no Cladribine is to be adm nistered; A
mai nt &M4nce peri({iﬂ wherein C laciribine is to be
adm nigstered ang.whef gi.p the total effective dose of
Q adri bi ne admi ni stered duri ng the mai ntenance period
(iii)Phs |ower than or equal to the total effective
dose 31 Cl adri bi,[ne reached at the end of the induction
period¥{i); (iv)A'C adribine-free period wherein no
Cl adricQine is t@yhesadm nistered. In a further
enbodi ment the use of a conbination of C adribine and
| FN- bétiat i s desélis bed herein for the manufacture of a
medi ¢ nt for t(Ileati ng patients suffering from
nultigjﬂl‘éE scl erosi's and Wo are refractory to at |east
one copMentionalpAshherapy -for nmultiple sclerosis,
30wherein Cladribine is to be orally adm ni stered
fol | oWYhg t he séd{&enti al steps bel ow

Asp Asp
Glu Glu
Met Met, Ile, Leu

Trp Met
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52 i nduction period wherein Cladribine is to be
adm ni stered and wherein the total effective dose of
Cl adri bi ne reached at the end of the induction period
is fromabout 0.7 ng/kg to about 1.4 ngrkg; A

Cl adri bi ne-free period whereinigo Cladribine is to be
adninistered 5 (iii) A mai nt enance period mherein

d i ni

200eP R oS % S R SUBRnARG: £ BEH s el fh'be used for
BBﬂaﬁﬁ@%"ﬁiﬁ@&n@@f Qb foeWeE hehRap itdiRiet 4 tyf'ﬂkndfi’if'rf ﬁféthdtﬁ‘steps such as
dose Cl adri bi ne reached at the end of the inductio

p@isisrrt@ﬂ {1t VS ratenys A9GPAdd.i hoe3§y and HhdpT.462.tAdYatknetrd; 5 ,116,943 to
dri bi I ; I Dy
Ropdid D h$8é§l§§)tq Refeh Sg b a8 1 4@ e BLA: Lhe s 917,691 to Lee et
ab@htl ly3ineBabstsute® protfing Presunudtin 2 1pnitiNo. l4l9®4 584 (Shaw et al).
Cl adri bi ne-free period (ii) | asts up to about 10
nont hs, or up to about nont hs, or up to about 8

Qt‘%ﬂaﬁth te% %g{} agsc ﬁg&? bk @ qlegeﬂh )181:1?&; %léép tHeO s@@ﬁ’l%d “consensus

ree perio llasts up
ahetitrodd. rfoohieasust heerfabe” mfefmnt—matwaﬂy)smcmirmg varlants of IFN (US
g ? ? e to be ad ni stered durin% t he mai nt enance
1338 Conpraats mienHpsRe A G s M8l (v) are o
be perforned one, two or three tines. |In another
preferred enbodi nent, the use of a conbi nati on of
Bisadisitibate henath, | FialbatalFiNsbefesory e herused fpofireatieent of Multiple
ggg%;acture of a nmedicanment for treating patients
Ping frommultiple sclerosis and who are

TRE kel 'QaNs"tRrah réfeaSb HRHLsLe rd)‘f@ﬁ]ﬂ:)bﬁylééroﬁﬂs&rnﬂﬁﬁ af;ﬁf addition salts of
mul ti ple 20sclerosis, wherein Cladribine is to

aml groamfrth% petieas deseribRd afb@w Rearadegsdhercal %atlfég a carboxyl group

© t
E‘e m i Seﬁnb gx%é‘ﬁ ‘é\@ e{nn %%?aﬁcl%gqﬁdr 1€ §aﬁs for example,
Qxﬁﬁim bilciams, emcﬁmdm,t fetr[‘ceor@nnt: s}zﬂtsl drel thadiket andr'sabe miithcbrganic bases

i s froniabout 1.7 o about 3. A. . i
e$ nse Hpmeads feke an’dW AIENES, ﬁagitﬁ%igg?tﬁigfw é\ %ng*éne or lysine,
gﬁ,@i Bing! ﬁfo%gme(édd' I 1B " SRANRIBIRE SAIRINMIBEEFR example, salts with

els to be adm ni stered and wherein total
dnmraloﬁmd}i astich tasnéor_t exaplg disidnecdi@rcedcid um m@ﬁmheamd and salts with

mai ntf ena e i s | ower than the t
OTEa, B 5o SPUSEh A ST B 87 RO RGEL O GSUFFofy such salts
frlubi re@@i\ife BdlobRENR: M Ite %f nwb@ﬁ Whﬁ'ﬂh&hzfy POmehadéd HNa the bioassay

is to be admn nrstered;
described above.

The term "fused protein" refers to a polypeptide comprising IFN-beta, or a variant or
mutein or fragment thereof, fused with another protein, which, e.g., has an extended
residence time in body fluids. IFN-beta may thus be fused to another protein, polypeptide
or the like, e.g., an immunoglobulin or a fragment thereof.

Therefore, in a further embodiment, IFN-beta comprises an immunoglobulin fusion, i.e.
IFN-beta is a fused protein comprising all or part of IFN-beta fused to all or a portion of an

immunoglobulin. Methods for making immunoglobulin fusion proteins are well known in
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wherein the induction period |last up to about 4

nmont hs, or up to about 3 nonths, or up to about 2
nont hs; the C adribine-free period (ii) lasts up to
about 10 nonths, or up to about 9 nonths, or up to
about 8 nonths; the maintenancegr period (iii) lasts up
to about 2 nonths; the G adri bi ne-free period (iv)

R 5 R P AT 8RR e sted i e

Be WiAdind8rseaa Yhat Ithe P@ﬁkﬁg F0élo® HRIASIn (debdribeﬂ (hefehf{ Yet@in€ the biological
to be perforned one, two or three tines.

aqrvntbreqf TENthsti. fhba fusierhmay Se disgcta0rcGabishert h@lff:r@pptlde which can be as
%1 d?s ﬁ{onfar?ignota:g re?%{lgﬁ 1Iny1§n mﬁﬁ 108 %?g%%&?ﬁlgle T@Fifn%’xonamd residues
dosmgef. SHhdUinke by 36k hagipdpideadf ith Em}uemfeeEdT-szl(GhEPhe Met), for
to 20 ng C adribine, nost preferably E& Cgadrlbln
PRAmPLE 0T} d P-aEHED dF ieiftker ﬁwea%eecwp%% W-R A gH-Adp-Gly-Leu-Val-
| t S di s6l

FREYLRIPB RN, 2 R Gl Dol A BRRA BeGHL HASEE the IPN-beta
sapﬁamdel and thesdqaehdesieabalifrol. ab imgmk@gh)lbdhm bajutiteallhel weltmg fusion
of C adribine to be adnln stered he . . .
RicteTh S BB T e Braperi v o e xsenited RelideliCe rime.ip body fluids (half:
illfeg SinBRAded- spéd?ﬁ@aéti&'iltyhﬁ{cre%m PRBon 16RE o IR Mlrifftation of the fusion

mbi nati on of C adri bi ne and PFN—beta is disclosed

penﬂnnsﬁwﬁmmﬁdrlthe total effective dose of C adribine

eacﬁ*&%ﬁ]g%]éq%%% ng]Pg{hg}en fflfﬁfjﬁ?ct 1ggfu§)edr {of ﬂeag?nsgal%n ereglon of an Ig

brladn, oftst @ilﬁ!dl R0 FdYatthef' thb emRinB§16BENC Prgferabdy if § fused to heavy
about 03 / k In a further enbodi nent, the use of

el regaesohikote GHbmd Ha damginsplhyeen 18G5 fay %@%@c&hﬂ isoforms
gg gﬁeln%lecmg ?é 515(%8 glet H)'r it %éle{'agloﬂ.eof%é%ﬂl %rotems as described herein,

stered once a ay duri e i nduction peri
buchaasf issfohes 1ghhddGoentlgGaher U'EhQr o classesniienBM on IQA for example.
G adri bine and | FN-beta, is di.scl.osed herejn, ere
EPHeR PHIGIBS ey tbg BRNOGHeRIC| F T ‘gﬁﬁlﬁpgt helcgr %%%?%{P%W Methods of
? e? ?%ﬂnﬂﬂoﬁl@lﬁ,\linﬂﬂl’éﬁh'ﬁ%@teﬁﬁrdré)ﬂno@ﬁffﬁ et Ye. éVY‘r&ﬁ EP’ 526 452 or

R ines a day, nore preferably twice a day. 54
&oﬁuUSfﬁetSSeOﬁiodg gsin) probegnusEnofsieg H6‘1h=bct|aan®1©heso¢re descrlbed e.g. in

P27 8PS Bt PR NG el e SR e Babout 1 to

about 7 days per nonth, preferably fromabout 4 to

about 7 days per nonth during the induction period,

Antireapeant prafeisreistip o aw Sibaclyef FaV-basnthat durd Bleprick@eptide, which
I

gen %g n%ﬂe sﬁ‘g&n Ibo Ogd}reﬂ %tl%l%éb g{ﬁ:gﬁ{}%ﬁgbgnﬁ the ll;]igaéégf dggc d1bed above.

Repaicats wherehdilyChadireiirelt bysrehvig améald ‘,étClds from elther end of the
adm nj stered about 0.02 days/kg to . about 0.08 days/ %)
plecsniy Efﬁ?%@het Frsultag lfe"f iltérpr%r?%as ?6?9??50&8&0{%& roteases for
L JTBAL ’an{ntfk? 9€1%] 1itheCROR Stk Qfﬂe & teﬁhﬁﬁf bPitRe (@NEminal of a
EN-be a, is dIS osed herein, whereby Cadribine is
pmlypqatmhe alr¢ naem amldsmeieamnaﬂuu-tfra@n@atsdwmwtatmﬂabbmred biological

0% SRSB4 00 LIS, TR0 SHANCS BT o

gh@45mghquaQOﬁamnpeta 'S dlsclosed 5herein wher ei n
Cadribine is to be orally admnistered at a dally

dose of about 10 ng C adribine fromday | to about day
2 each nonth during the induction period. En a further
enbodi nent, the use of a conbination of C adribine and
[FIN-beta, is disclosed herein, wherein Cladribine is
to be orally adm nistered at a daily dose of about 10
ng Cladribinc fromday | to about day 3 each nonth
during the induction period. In a further enbodi nent,
the use of a conbination of C adribine and 1FN- bet a,
is disclosed herein, wherein Cladribine is to be
orally adm nistered at a daily dose of about 10 ng

Cl adribine fromday 1 to about day 4 each nonth during
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25 In a further enbodi nent, the use of a conbi nation
of C adri bi ne and TEN- beta, disclosed herein, wherein
Cladribine is to be orally adm nistered at a daily
dose of about 10 ng C adribine fromday | to about day
5 each nonth during the inductigon period. 55 1In a
further enbodi nent, the use of a conbination of

adri bi.n d IE.-beta,.is disclosed herejn, ef ei .
SR et 357 hdian T e GafiR B RaME “t ROE direin. these
Qi vaHosY mdP al® e madd By BenvehAsm Ryotdint YneHedl tmelBydsd which are well
each nonth during the 1 nduction period. In a further

ryodiothede skilled inge @t a conbi nati on of O adri bi ne and
117N-beta, is disclosed herein, wherein Cadribine is

to be orally adm nistered in a fornul ati on descri bed
[AIN-Y¥Ea2004/ 0fTabdinuddin] fundfoi) QbrQ8iv) Qactive firapmenator ofasion protein
of Cl adrjbine particularly preferred js

: t he one
hercof ihwiag; IENvist2 eeyiys 1 emferﬁlamméte&dh Pysteqmipglly, and preferably

gIbcﬁ'ﬁMSﬁb éoapfintrd?ﬁlsteglgﬁg.mlnﬁ‘ GRt {@deintAl I(?.g.a in slow release

urther e i ment, se of a combination o
(draitatiohs)eirdmederbiab- dret, antraceandil sefidigeld tdpésadi metalpfaed entranasal routes
Cladribine is to h ally administered at a daily
g eloay IR thpse %S_Cﬂge‘gfleaalﬁ bine fromday 1 to about day
An$ 301 MR UM Iy R R Rk RELHE bf RTniPefraAch AR aWBSeRisEd, for example
the pharmaceutical fornulation is a pharmaci, utical .
fleorpiioat thoowgl espitheliad cbri endwbeligl2Gon¢08y o 12eoe therapyowherein a DNA

2004/ 087100.. | f h [ f . ;
R RS gl B R SRR s ARSHOR 1B gt i

bkl IFN-bhe iEbdephradéd Mdwcickedia vibe. oral 1y N
adm nistered at a daily dose of about 10 ng C adri bi ne

fromday 1 to about day S each month during the
luct i Per i r.e . c .
NS UG, ity PBe (BitndRRTAC PRt RicR REBBECHE T8, fopgther with o
pitariE M40 8Zcdepihbler danridhD 200dieOB7 0. thds lidle.s cTlos edefinition  of
here above, Cadribinc is adm nistered in conbihg%ié?on terf
WARMECUHEA BRCGERTERF | I BFANEEY PRAQTHABLAY G YRR @es not interfere
Wi AABTnS L i thOBid¥ gl abtiGhA8H thBiabeyvamgreliichh BEd fhalBYnot toxic to
be 25 sinultaneous, separate or sequential. Therefore )
the holsf ecwhidkstisiadeniberedi Hor esimfde, fon pamyterd @dwfinisiration, the active
combi nation of C adribine.. and 1EN beta di scl osed. 3
B@Feé?(g),a% é)ic gPW“tlj%gﬁ i upi %logagf o% %%rr%]er: on 1n. Vecriucles such as saline,
asmiRé sd16664 séhl Qv dlaRisgsdebhitiah. st eps di scl osed
herein and wherein IFNIbeta 1s to be adm nistered
si mul .ta.neousl y, separ at el y or sequen.ti ally w t h oral
gs%rérl%eﬂeh T 1%,6 vﬁ@gtl ﬁ]r-bqujri[%%co Sl ki? -&% qbnproduced in Chinese
resides dn the Use of a conbihatlon of acl ribfne and
Halbteb@haryselth €CliOsetls))eneaintercialieaehitab(d adddrthecrademark Rebif, it
to be qgrally admnistered foll ow ng the seq nti@l )
gegparediradly obedi RS £ d e r(EUTAPENCBER o/ Wintip)-ge formulation
ggmaﬂ{iﬁéerrg&n%ﬁzﬁfte hReretRAUSLELOR PR Othxkipient®NAAOT disclosed  in
ter the maintenance period (iii). Another object
BERY04HEG26krei n resides in the use of a conbination
of Cladribine and | FNbeta is disclosed herein, wherein
G adribine is to be orally adninistered follow ng the
$R4 H&J&%b AmBdi 808 d HsSEADS 8 mAIRE BogB toWAa @i HudiNaP@hid depending
is to be adm ni stered duri nlg the Cl adri bi ne-free
pean edvaicty) oadaitens, (nolyding IFN

-beta pharmacokinetic properties, the route of



10

15

20

25

30

0 In a preferred enbodi nent descri bed herein | EN-beta
is to be adm ni stered sinultaneously with ora

Cl adri bi ne. Therefore, another object described herein
resides in the use of a conbination of C adribine and
1FN-beta as disclosed herein, wherein Cladribine is to
be orally adm nistered follow ng the sequential steps

discl.osed herein and. wherein 1EN-bheta is 15.tq be. :
R SEEP oG SRS o GDEETEH e b Fofndfegght. healh, size),
tRentTBF NGRS ARlcLRsht( r¥dtmeie TrddRéERyPOE AR, Adjustment and
| TN-beta is to be adm nistered during the induction
penipytrtionof esieblishechdesagnagpaninbe determinehby Hese skilled in the art.
Chtdribine-free periods (ii) and (iv). Even nore

preferably, IFN-beta is to be adm nistered before the

[ diiet ieAdofididn® dddstribedd hieidivg thBeliNde@t isorlopet i a0dleakt) .at 44 mcg
during the mai ntenance period (iv), during.the . )
ebsaiane sl Prleadipirstedion( Proferast dasrd Wariednenshdescribed herein are

haded Hb@ethé gng)% @Eﬁé'&ﬁl (12 MAS) (814 Zﬂféﬁﬁﬁfﬁkﬂ%ﬁﬁ tRROYiShes a week, 12
in a preferr Bibodr nent - descri be rein the

MIN @dtracg) rdatlei 74 MEUQR® seng) ihred times)a owepk cANKIIEL (8B gnay) :daily. These
interferon-Pet | a, such as for exampli" Avonexl :.

BRI oM IR  APEBEHTARD) SUORHDECIRDY f dp oRDDePRTtpulgrly  preferred
éA%BBdiﬁﬁn{ Bk 1EXR] i§ dB&Idas 9498k Eﬁbc%%&ﬁxslf%h rde (RO Bk

. Preferably, the I TN-beta to be use ereinis
Rebit111) (Serono). TEN-beta is preferably

dmi ni st d tem cal | d bl
B s RS Yo p Tl Rar At Ay PO FHE bout 33 Vb once per week
desafusbggiperein the 1EN-beta is dosed at |east at 44

"meg subcutaneously per administration. Preferred
doses and regi nens as described herein 30are sel ected

. i sti . T ( .
TR S PR o8 S g oo byt 4R et Bice form effctive o
ditalny the2desivbd resi88 $&@hd tdarsebsdguemsadminisahtiorddcavbe p8Bormed at a
ncg) daily. These doses are preferaply.tq be . .
deen mdicris thesgBicu lean 80 OF greaier thsmd ?Jaweﬁ@amvmﬂs dose administered
R{@@g&ﬁ@gugnbodinent the IFN-beta is dosed at 44tneg
subcutaneously three tinmes a week, preferably in this
ease the IFN-beta used is Rebif(r) (Serono). Methods
%;.treatnent using a conbi nation therapy of oral

¥ bi ne and htterferonbeta (1FAT-beta or .11N-b) as
descri bed herein in another enbodi nent, a product
conprising the use of a conbination of C adribine and )
Che prti¢rvetoabd Geated epdopdite heithe methed dgswibied herpan areepagigyts suffering
f patjents,suffern] I ti rosi
BoaP Rl B Rishis Sy WIBARRLY L05G 0 Shaph Rl isBe for wes.
for nultiple sclerosis, conprising the ora
adm nistration of C adribine follow ng the seqguenti a

Sredpablydhoipirasiory Ratiens & tekedotithaspPRYSRiePa dhsBPH &ri S, which is

2 RGhat &g BRd RS & Motd'SyhAbaly A0R%at0d with spch disorder.
%ﬁa ?P%@ﬁgﬂ%gacﬁedra?the end 8% s%eﬁ%nguction pg?$ogx: wsorder
T'gpitalom albupaticnls Sregukigritg adoutmuBibe ngpldegsis 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.
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.A Cladribine-free period wherein no Cladribine is to

be adm nistered; (iii) A maintenance period wherein
Cladribine is adm nistered and wherein the total dose

of Cladribine to be adm nistered during the

mai nt enance period is |lower than or equal to the total

dose of Cadribine reached at the end of the induction
20period (i); A Cladribine-free period wherein no

Cladribine is to be admnistered. In a preferred

&irhe ¢nimedimend descRibud therdiinthe Sbimgntibeal uberapf isaselected from the group
conbi natign of d adri bine and UEN-beta IS descrlg d,

Resistingf 6F (esatment ¢ Péht bRl galerierns Geatment wgth ¢ %ﬂmarer Acetate

2 e e
L 320 PO B Yo B, or
edthpMitekmgronh € Nov altrond ®i Seﬂmohtln(mpmferfddaejnbddlment the conventional
follow ng the se nti al S i nduct
BRI BT VO H B B FEOPE, D B ALt sy GBS feeron® (Berlex /

%ﬁérﬁﬂg%@? %&dﬂ%ﬁ'@ ®td C%%ﬁf oY ReBERE(Seforh. ad ahRivee pfe?éﬁé’lfv‘éinbodlment

at thé end of the induction period is from about
py/ dogversioahigherapy # treatphéed WiBOGIA R Seder i nc- f r ee
peri od wherein no Cladribine is to be adm ni stered,
58 A mmi ntenance period wherein Cladribine is to be

&6l ith NinSoRiRsht adekelibaetiertin, tHeepdtrhal toebd aedted eac&ﬁaﬁlgon‘o the method
Cl adri bi ne_adm ni st ered durlng t he mai nt enance periaqd

describeg hereitnArcoreliagioay te eneheva, dhige st fouk of e geigengpnal therapies
?&%ﬁg%?kﬁglreached at the end of the induction period
a

dri bi ne-free period wherein no C adri bi ne
is to be adn1n|stered in a further enbodi ment, the

roduct for of a_conbi nati on of adri bi,ne and
fmpa@%calar 5o nm%bsg%cﬁgmaﬂen BilfGaEH Qay¢ gpRerienced at least

()hé 'réla}gsg }?ﬁm@ﬁlﬁr bRe, éf eRRat ffr & ﬁv%al%'iap%‘ ein‘éﬁpéc’t’i@e of disability

tinmes. a preferred embodi ment, the product
ps%rﬂﬁloa, mospite wdréeiving atCeand onb |cmeveaandnahl/lth¢1@ma Hrsferably, the at least

Sﬁ% ?ei%ggagng)%ﬁuﬁﬁ ];){?e: al"lvé etglﬁq% fo&g ?)ltg hg% al eogzlclérred during the year prior

ERf Bea @i/ oft tBe AbatnRAS Hes@NBeLRMYIRNIH @ﬁ@‘tlcﬁlﬁﬁérﬂﬁé’dlfrﬁﬁt the patients to
multiple sclerosis, wherein Cladribine is to be orally

helfiepicd the e gxifepich e atgeetsh ene edansat inaparisqubgsonge v three, four or five

duct
reg?ﬁs& 1nlge gee(% c%?%l 1@10%?9%82%%@?&%1&%?@% herein and have
beachegedibvith fB@bﬁ@'J(S@fonbmen Ipﬁﬂii:tﬁlar 0D NIEF {(4idmig) cferHblf® three times a

about 12 ng/kg to about 3.5 ng/kg;
week.

In a particular embodiment, the refractory patients to be treated have experienced at least
one relapse, in particular one, two, three, four or five relapse, and develop increasing
disability because of progressive forms of the disease, in spite of receiving at least one
conventional therapy. Degree of disability of MS patients can be for example measured by
Kurtzke Expanded Disability Status Scale (EDSS) score (Kurizke, 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
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(ii) Adadribine free period wherein no G adribine is
to be admnistered; (iii) A maintenance period whrein
Cladrihine is to be adm nistered and wherein 20t he
total dose of Cladribine to be adm nistered during a
mai nt enance period is |lower than or equal to the total
dose of O adribine reached at the end of the i nducti on

Vﬁsrgelrl,sgd %)artiAg@ ggﬁ)o&nmaelnt 3fhebgt lgéﬁq)ran it se neﬁarﬂgullalogne two, three,

ffotrtonive esthnd] sRtred Uhendihediait prfd)rthelbéglmﬁn@of the treatment described
conbi nation of Cl adribine and 1.17N-beta, is disclosed

hesiet A avReicalan ephediniatdbe BRfisEy PJY trealddhayp ekperigseed at least one
?‘el{lﬁ)sﬁt {hqugg&gglp oﬁi? u@rgoﬂfrecs rf&@géilhﬁve 9({_[%#3 &ﬁ}ql?é’)ﬁ#h}ée%r preceding the

rither preferred e
begidniap of dre ttememaft dascribedrhéneat andrhaot b&drattkraitdal witgh Redif® (Serono), in
1FN- bet | osed_herein, wherein the total dose of
ORAGH] ab?%gmﬁe(ég %fﬂf’]h‘g@g}ﬁ&egiﬁn%ﬁé"qe duction period
is about 1.7 ng/kg, preferably 1.75 tact In a

preferred enbodi ment, the total dose of O adribine ]
e zc pedicalar tdmebodimderdf théeefiavtryt pasienisetd dd ireatedbalgvelop increasing

é@?‘i” ﬁg/ Fg‘fﬂlgr 5 S{o%?el; étfglgnqqgﬁh% dlSEPaﬁet h?@&t{:héﬁrecewmg at least one

RoBfeatis R tRMRdD¥RRE of dRAbDItPHEMS pienRicad beqoDERAIHIOheasured by
of Cladr bine and | FN- beta, is disclosed herein

Kivesizlss Hixpansled dPiaabibityoStetustSegleatHPBhnwsoreetiitiEdeat 94 heVeurology, 33,
?99 9115% y@@%&’}ﬁ% /% regf [ °ED‘S§ &Bpeuéprgeﬁg%rgq%}é%%r{ 11{1%r8vement in the

pre era n apreferre
dﬁé&yeadnddaﬁﬁlefsﬁlygaﬁdhblbaﬁelrf edS8estoad comespends af at whersenmg of the

[ nduct| on period is about pr ef erabl y
Aisrass; Imadattielar salbedingt, dg? .péaer}t%lg% ke pated eéa%ﬂﬁmﬁd an increase in
o oc}_ﬁ(ﬁ: cdr@oPOg,uylth 9%%%5%14 C?'Sr@%tﬁ 7t b% 80r85 in spite of

use of’ a’conmbi nation o adr’i bi’'né and
tdéhlvhlg a, lehs (nhlesxohwmd)nhﬂeﬂlerapy We&rdﬂyl, thhentredszl in EDSS score is of

ug’tf g’n3e ﬁei i*od-i %dr |§l oite pr igﬁ?fg’f%attlp%t ég?e a?lpﬁ:gponal therapy.

ER/@ﬁ %Jr@‘i’)r&@@ﬁ@' @Fen{ncréa@ceangggcicof@fs &5@500, @5 or 2, 2.5 in spite of
conbi nation of T adri bine and |FN-beta, is d| scl osed

reseiving atibast engrcaryeni@nad themmqustepreﬁ@abthﬁ awreasgpn EBSS score is

§E§ : 1%)0 rgﬁ?;ﬁgﬁzraé)g)[ IlﬁPn t%lp(%}eﬁ uct:en%nge F eeraFte Gne chng/antlona{ therapy. In a
bfegerpddoghibddiment das@imtease ﬁDED'SSadcbﬂano&ﬁrral ddfihPpone, t%@ three, four,

| FN-beta, is disclosed herein, wherein the maintenance
i % JexSR. LIy ArdemyEYs MIoFHhR Aegingpe @ the rs@mgnt described herein.

BRI A qg lﬁ%ﬁéa nentﬂSS%?g%gé& rregﬁlgﬂnfoflé" rt%v?,eg]ree, four or five, years

pr e% er uct use
pnmbtlhﬂ atgianingfof Gheattivatiemaleasrtbet H&bkdlmtl“ﬂen ingorel ipssférablgdthe increase in

Eg}ﬁ wherein the total dos d adr.i bj neb 0 be
e PRI AUHEE CRE W Pt %e@rspgwr eeipiig of the treatment

destriBaPh&Ein. RIGE predlhiy 1thé ndFBsKGn EDSS score occurred during one or two,
preferably one, year prior the beginning of the treatment described herein. In a preferred
embodiment described herein, the patients to be treated experienced increase in their EDSS
score associated to at least one relapse, in particular one, two, three, four, five, six, seven or

ten relapses, preferably one, two, three, four or five relapses, even more preferably one,
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60 In a further enbodi nent, the product [hr use of a
conbi nation of C adribine and | FN-beta, is disclosed
herein, wherein the total effective dose of C adribine
to be admi nistered during the mai ntenance period is
about 0.7 ng/kg. In a further preferred enbodi nent,
the product for use of a conbination of O adri bi ne and

d. h
b\gﬁ) i glatth}‘%e rp%pféaaélag%gefgragyamq Yi ng(PléegerB@yloggj re arps%s T a particular

ERbbiglentBE Bhi@E: RNROdbaBNhavd BhePERddGhertale MstﬁeleEDSS score as
conbi nation of C adribine and | FN-beta, is discl osed

discloierl herp@bevenint spéte b being dessted orittcReBIFRHSerene b de padicular 12 MIU

he i nductign period is about 3,5 ng/ kg
2414 gr)e%ﬁ%tb?@t SR 4'5dY i bi ne to be admini stered
during the mai ntenance perl od is about 1.7 ny/ kg

referably 1.75 g@ a further enbodi rrecﬂ
S\? @mcm%rem@@lrafnta GRERSIADI BHICHIS (0] BRreass Ba%?nacqmred enhanced

:I%P%]tlﬁﬁrﬁee F F@gdn odzberg élfslg%;ﬁlz g?l.lugl% r%g 'tl%e%ﬂyﬁ%g %bf%cfeﬁ%smﬁz dnethods such
af MRietecindged (Milleper nDdIQ% Aboutogy, 475gpigd)and!l T,hBvans et al., 1997,
total etThctiy | bi.ne to be adm niste

es Negroln il 12 S0 1 1A Sgerdviaggbieig: Stoyaonal therapy. In a
k)gnnlgulfai" (et O tHoMBiancdd fesRinOGiber! 6F eHigiced b'i‘aln lesion volume

Ination of Cl adribine and | FN-beta, 20is discl osed
becueied, durhrey dien y@iraphiorbfhaebdgintting vd the atrdayment described herein. In a

admn stered at a e out 3 to

Aette? RS & B o eetsRdoSt athlta REPsed Vpjon number or
BnicRAERI Balin Rioaf vdHiae in ItneneNgruitrﬂng%@ §bad, précedtigSthk A8glning of the
herein, wherein Cadribine is to be orally

adntment descalied hergindand haobeendreatasoyith i!aﬂblf@ fRfrono), in particular 12
Odl t t r use of a conbi nati on

lﬂ}?ﬁjcﬁ F?ekegln(gqﬁf%ﬁ%tg% W‘%g di scl osed herein,

wherein CI adribine is orally adm ni stered about lto

about 7 days per nonth during.the inducti OB ad, )
b# an emapfinen dsscrbesLherainy gledE%e&tOfV RPAAIS h@ be s af%iuffermg from
{ Wel piy és%fv@bﬂ M114.1 r

G0 U6 UL, DEEAR A BHET RSNkl worscring

ia:lapishg rearibingi B in, spithef lpmngitm:ted oy cmsfenmnahtherapy

conbi nation of Cl adribine and | FN-beta, is disclosed

herein, wherein the steps (iii) to (iv) are to be

il F&ﬁa&ﬁgoﬁﬁlehte ASLriBaE hefeirt, WR fthétBBS pathntdlk$ BeOg&fed @E@rding to the

above; Cadribine is adm nistered in conbination with

methmir@p@rthqddardny a@rﬁaeemts velferinguitem progressivsaelgpsimpaultiple sclerosis

stration of ora N-beta may be
Wﬁﬁf PUREGRECESEPEr B qetlpgerscgééasdsem#;f Therefore an

obj ect descri bed hereln resides in any product for use

of a conbination of C adribine and I FN— be dhscl osefl

e @i nbagieens| desarbedr hBFiRe PREeEHa selselgd) fjom human ‘males or females
ng the sequenti al steps di scl osed

%gtrwee@frlﬁg%g&mgg%rg%éll:l\l- beta i s adm ni stered

si mul taneously, separately or sequentially with oral

r.i bine, 15 Another object described herei i des
G Hiorothserst 6 oQdcClrtrbineope Anteristorsheits AN brp@r IFN-) as
b ibEMnPRYA as disclosed herein, wherein Cadribine
Is to be orally adm nistered fO||OMAng the sequentia
steps disclosed herein and wherein TEN-beta is to be
adm ni stered before the induction period (i), and/or
after the mai ntenance period (iii). 20 Another object
descri bed herein resides in the product for use of a
Cl adri bine and | FN-beta as di scl osed herein, wherein
Cl adri bine adm nistered follow ng the sequential steps
di scl osed herein and wherein adm nistered during the
Cl adri bine-free period (ii) and/or (iv).



10

15

20

25

30

conmbi nation of to be orally Nbeta is to be In a
preferred enbodi nent descri bed herein 11 7N-beta is to
be adm ni stered sinultaneously with oral C adri bi ne.
Theref ore, anot her object described herein resides in
the product for use of a conbimation of C adribine and
TEN-beta as di scl osed herein, wherein Cadribine is to

A% SBr s AL R 7 b A e AT PEHERA AL Wb SRerapeuticaly

8fEdtive ahRuAHoWN-Pda LIFE - batsl isab ive adpexikedd frior tadh@ltaneously and/or

the mai ntenance period 62 Even nore preferably, )

peNeniéally with Clndpbingd Ay stgsnisdhahare igbe #ninistaged pigrultaneously with
riad .th i nt.enance.: i d.. (i . . .

R ¢ Pt BERRGRNEL Bk e 2D A compositons and in

fHeah ek abdifferdftholred éf ddmihietrixéonadm ni st ered before the

i nduction period (i), during the induction period (O,

during the maintenance period (iv), during the

gna(g{jé&’ !dQé%'ri};E@ RefY 1e8USs {d %hé u% g § c¥hbBABoRbE Bladiibfhe and IFN-beta
adribine-free period (1v). di scl osed here above,

for the preffactedofabedicarant foe geatingephtionts siffetigefrom multiple sclerosis

| FN-beta protein is chosen in the group consi St.in f:. .

PO 8PP aro FPREO ot Bt ta com s iGs faPsab elpl sefeosis, wherein

CRIRBER)is & bRl hdminkisRaB8M BllowiRd thel sBiRhtiglr @drsRIAy:| b,

such as for exanple Betaseron(r) io(Berlex / Schering _

AG)() Pr ehreimloiction peréodi Whetsist Gladobive iss@ e adminigiefedamg wherein the

descri bed reinA.s,. Rebif(r) .(Serono) . ta IS. ..

pref er ag[f)t;?‘pﬁ%sebog d&%‘}ﬁ%ﬁ?es{eé?ﬁeeg % ;%/}éet een% cha‘fbﬂﬁdggtﬁ% peFOCSISsromygb oLt

pref erably tolaBOS hp/lgy; | ntranuscul arly. In one
enbodi ment_descri bed herein the I TN-beta is dosed  at

| edd) atA fladribingsifespisiodtvaiedin sy ladibingititn be adminigered;

Pref.arre d i A .04 i
CLRLB! Lo pUIRSAEC A SOMIER, CRAMERES! B DRNBIA B i e
of | FN- retah dokw ef Cladnibineatonee kdmir2stdle® dididg g madatiehynce period is
24 IMU (88 g) three tines week 4 MIV (8 )

daily. ﬂﬂ%@%ﬁgaégseqa?‘empﬂ“éft@@kswe chi%df%g‘}ﬁ éﬁ“&ﬁ &fhe end of the
subcutaqg&gﬁbﬁpeﬁadgye particularly preferred

embodi ment the | FN-béta is dosed at 44ntg

sube)t ank elisripinchiresepdriodesheacinme K;lagripnefsde &b hgmimstered.

this case the LEN-beta used is Rebi M (Serono). Further

aspects and advantages described herein will be

i & GhrRe dmbbdinteat, fd LeawMocowanmlRisof AbdrixAcPhEENBeta, is disclosed

follow ng abbreviations ret r respectlveI¥ to the

Herking wthietsis thsdhdetior perirg Jagtrumnip, abput 4 mosHs g diyto apely 3 months or
i1 L Es (Adverse effects), CNS nervous

é@%i%%?ﬁég%ﬁ“ Cerebrospinal fluid), EDSS (Expanded

Disability Status Scale, SNRS (Scripps Neurol ogic

Rating Scale), [EN (interferan),.i.v. (intrawcjpQus), . ..

W yf mep ehhithg H%ft qf&ﬁﬂml:uchgl)(?f (R}gdre ¢ fupcijﬁ:g\l-%eta, is disclosed

BGLE! QBkRn thMMMLMAGRBLAS &S APANSBoU: PRI AL,

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed

herein, wherein the induction period lasts up to about 4 months.
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ps, (per us), PPM5 (Primary progressive nultiple
sclerosis), PRVS (Progressive relapsing nultiple
sclerosis), RRM5 (Relapsing-renmtting multiple
sclerosis), SPM5S (Secondary progressive multiple
sclerosis), Le. (subcutaneous)s TIW(Three tines a
week), 2-CdA (2 chl or o- 2' deoxyadert osi ne or

dri.b
b T L s

ﬂlél:lb'sedjﬁ’&@mamﬂéirﬁﬂfe&btap doseadrdCafiribine réddhedi hﬁﬂléadﬂdodf the induction
in conbination with I1-1N -beta, as described here

peripdis ah@@és%m/kg@pre&@aww1e75f1ag4kevﬁnr?gpr@f¢éreé :emb@éan@lt the total dose
?F bP ?ea%cg Fﬁpgg}lc? ofthe%cﬁ:lc 181%{,@%(}&?&%90&”1 'g n‘%/kx% )Preferably 1.75

F et si'ng tud

ﬁfgt/kgeaﬁ@thehhdtucneh apsogst ap s alwfut 2ingtitieal |y definite
mul tiple sclerosis is undertaken. Each patient is
first exam ned for normal hepatic, renal, and bone

ggﬁ EQ¥hek lﬂ%&ﬂré&ﬁ%lﬂ%&u& zﬁfﬁﬁtﬂsb S8 aQ@ﬁ%idaﬁ@n ¥RCURSibine a:{léi IFN-beta, is

tients are select | e or Femal e, between
disdloSdl lyc&mlns whtreagﬂlevmml Hast ah@ladribimo reached apthesend of the induction
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Table 1. Goup 2-CdA 1 - 1.75 ng/kg 3.5 ng/k
mg/kg, and the induction penod lasts up to about 4 months.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed
herein, wherein the Cladribine-free period (ii) lasts up to about 10 months, or up to about 9

months or up to about 8 months.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed

herein, wherein the Cladribine-free (ii) period lasts up to about 8 months.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed

herein, wherein the Cladribine-free (ii) period lasts at least about 8 months.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed

herein, wherein the Cladribine-free period (ii) lasts up to about 10 months.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is 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 period (ii) is about 8

months, or the duration of the induction period is about 3 months and the duration of the
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herein, 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. Preferably 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 a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed
herein, wherein the Cladribine-free period (iv) lasts up to about 10 months, or up to about 9

months or up to about 8 months.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed

herein, wherein the Cladribine-free (iv) period lasts up to about 10 months.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed

herein, wherein the Cladribine-free (iv) period lasts at least about 8 months.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed
herein, wherein the Cladribine-free periods (ii) and/or (iv) last between about 8 and about

10 months.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed

herein, wherein a placebo-pill is to be administered during the Cladribine-free period.
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In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed
herein, wherein the maintenance period lasts up to about 4 months, or up to about 3 months,

or up to about 2 months, preferably up to about 2 months.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed
herein, wherein the total dose of Cladribine to be administered during the maintenance
period (iii) is about 1.7 mg/kg, preferably 1.75 mg/kg. In a further preferred embodiment,
the total dose of Cladribine to be administered during the maintenance period is about 1.7

mg/kg, preferably 1.75 mg/kg, and the maintenance period lasts up to about 2 months.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed
herein, wherein the combined duration of the maintenance period (iii) with the Cladribine-
free period (iv) is about 1 year (about 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.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed
herein, 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.
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.
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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.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed
herein, wherein the combined duration of the induction period (i), the Cladribine-free
period (ii), the maintenance period (iii) and the Cladribine-free period (iv) is about 2 years
(about 24 months). In an 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 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 Cladribine-free period (ii) is about 8 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 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 duration of the Cladribine-free period (it) 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. 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 the Cladribine-free
period (ii) is about 9 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 2 months, the duration 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. In
another embodiment, 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
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(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 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 use of a combination of Cladribine and IFN-beta, is disclosed
herein, 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 year of treatment is about 1.7 mg/kg, preferably
1.75 mg/kg and the total dose of Cladribine administered during the second year of
treatment is about 1.7 mg/kg, preferably 1.75 mg/kg. In an 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 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 Cladribine-free period (ii) is
about 8 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 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 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. 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 the Cladribine-free period (ii) is about 9 months, the duration of the maintenance period
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(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 2 months, the
duration 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. In another embodiment, 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. In another embodiment, 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.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed
herein, 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 to be administered during the first year of treatment is about 3.5 mg/kg,
preferably 3.5 mg/kg and the total dose of Cladribine to be administered during the second
year of treatment is about 1.7 mg/kg, preferably 1.75 mg/kg. In an 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 (iit) 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
Cladribine-free period (ii) is about 8 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 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

duration of the Cladribine-free period (ii) is about 9 months, the duration of the
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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
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 the Cladribine-free period (ii) is about 9 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 2 months, the duration 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. In another embodiment, 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. In another embodiment, 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.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed

herein, wherein the steps (iii) to (iv) are to be repeated at least one, two or three times.

Another preferred embodiment described herein resides in the use of a combination of
Cladribine 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 to be 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;

(ii)) A Cladribine-free period wherein no Cladribine is to be administered;
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(iii) A maintenance period wherein Cladribine is to be administered and wherein the
total dose of Cladribine to be 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 to be administered,;

wherein the induction period last up to about 4 months, or up to about 3 months, 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 (iv) lasts up to about 10 months; the total dose of Cladribine to
be administered during the maintenance period is about 1.7 mg/kg and steps (iii) to (iv) are

to be performed one, two or three times.

In another embodiment, the use of a combination of Cladribine and IFN-beta is described
herein 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:

D An induction period wherein Cladribine is to be 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 to be administered;

(ili) A maintenance period wherein Cladribine is to be administered and wherein the
total effective dose of Cladribine administered during the maintenance period
(iii) 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 to be administered.

In a further embodiment, the use of a combination of Cladribine and IFN-beta is described
herein 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:
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) An induction period wherein Cladribine is to be 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 to be administered;

(iii) A maintenance period wherein Cladribine is to be administered and wherein the
total effective dose of Cladribine administered during the maintenance period is
lower than the total effective dose of Cladribine reached at the end of the
induction period (1);

(iv) A Cladribine-free period wherein no Cladribine is to be administered;

wherein the induction period lasts up to about 4 months, or up to about 3 months, 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 to be administered during the maintenance period is about 0.7 mg/kg and steps

(iii) to (iv) are to be performed one, two or three times.

In another preferred embodiment, the use of a combination of Cladribine and IFN-beta is
described herein 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:

6] An induction period wherein Cladribine is to be 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 to be administered,;

(iii) A maintenance period wherein Cladribine is to be administered and wherein the
total dose of Cladribine to be administered during the maintenance period is
lower than the total dose of Cladribine reached at the end of the induction period
(1);

(iv) A Cladribine-free period wherein no Cladribine is to be administered;
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wherein the induction period last up to about 4 months, or up to about 3 months, 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 (iv) lasts up to about 10 months; the total dose of Cladribine to
be administered during the maintenance period is about 1.7 mg/kg and steps (iii) to (iv) are

to be performed one, two or three times.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed
herein, wherein Cladribine is to be orally administered at a daily dose of about 3 to 30 mg

Cladribine, preferably 5 to 20 mg Cladribine, most preferably 10 mg Cladribine.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is 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 to be administered during the maintenance

period is about 1.7 mg/kg, preferably 1.75 mg/kg.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is 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 to be administered

during the maintenance period is about 0.7 mg/kg.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed
herein, wherein Cladribine is to be orally administered once a day during the induction

period.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed
herein, wherein Cladribine is to be orally administered several times a day during the

induction period, preferably twice or three times a day, more preferably twice a day.
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In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed
herein, whereby Cladribine is to be orally administered about 1 to about 7 days per month,
preferably from about 4 to about 7 days per month during the induction period, and even

preferably 4 or 5 days per month during the induction period.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed
herein, whereby Cladribine is to be orally administered about 0.02 days/kg to about 0.08
days/kg per month during the induction period.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed
herein, whereby Cladribine is to be orally administered about 0.02 days/kg to about 0.08

days/kg per month during the maintenance period.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is 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.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed
herein, wherein Cladribine is to be orally administered at a daily dose of about 10 mg

Cladribine from day 1 to about day 3 each month during the induction period.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is 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 period.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed
herein, wherein Cladribine is to be orally administered at a daily dose of about 10 mg

Cladribine from day 1 to about day 5 each month during the induction period.
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In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed
herein, wherein Cladribine is to be orally administered at a daily dose of about 10 mg

Cladribine from day 1 to about day 6 each month during the induction period.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is 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 use of a combination of Cladribine and IFN-beta, is 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 period and wherein
the pharmaceutical formulation is a pharmaceutical formulation described in WO

2004/087101 or in WO 2004/087100.

In a further embodiment, the use of a combination of Cladribine and IFN-beta, is disclosed
herein, wherein Cladribine is to be orally administered at a daily dose of about 10 mg
Cladribine from day 1 to about day 5 each month during the induction period and wherein
the pharmaceutical formulation is a pharmaceutical formulation described in WO

2004/087101 or in WO 2004/087100.

As disclosed here above, Cladribine is administered in combination with a therapeutically
effective amount of IFN-beta. The administration of oral Cladribine and IFN-beta may be
simultaneous, separate or sequential. Therefore an object described herein resides in any
use of a combination of Cladribine and IFN-beta disclosed herein, wherein Cladribine is to
be orally administered following the sequential steps disclosed herein and wherein IFN-

beta is to be administered simultaneously, separately or sequentially with oral Cladribine.
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Another object described herein 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 to be administered before the

induction period (i), and/or after the maintenance period (iii).

Another object described herein resides in the use of a combination of Cladribine and IFN-
beta is disclosed herein, wherein Cladribine is to be orally administered following the
sequential steps disclosed herein and wherein IFN-beta is to be administered during the

Cladribine-free period (ii) and/or (iv).

In a preferred embodiment described herein IFN-beta is to be administered simultaneously
with oral Cladribine. Therefore, another object described herein 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
to be administered during the induction period (i) and/or the maintenance period (iv). Even
more preferably, IFN-beta is to be administered during the induction period (i), the
maintenance period (iv) and the Cladribine-free periods (ii) and (iv). Even more preferably,
IFN-beta is to be 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).

As disclosed here above, in a preferred embodiment described herein the IFN-beta protein
is chosen in the group consisting of: interferon-beta la, such as for example Avonex®
(Biogen) or Rebif® (Serono), and interferon-beta 1b, such as for example Betaseron®

(Berlex / Schering AG). Preferably, the IFN-beta to be used herein is Rebif® (Serono).

IFN-beta is preferably administered systemically, and preferably subcutaneously or
intramuscularly. In one embodiment described herein the IFN-beta is dosed at least at 44
mcg subcutaneously per administration. Preferred doses and regimens as described herein

are selected from the group consisting of: 12 MIU (44 mcg) of IFN-beta three times a
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week, 12 MIU (44 mcg) daily, 24 MIU (88 mcg) three times a week, 24 MIU (88 mcg)
daily. These doses are preferably to be administered subcutaneously. In one 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) as described herein

In another embodiment, a product comprising the use of a combination of Cladribine and
IFN-beta is described herein for use in the therapy of 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:

1) An induction period wherein Cladribine is to be 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;

(i) A Cladribine-free period wherein no Cladribine is to be administered;

(iii) A maintenance period wherein Cladribine is administered and wherein the total
dose of Cladribine to be 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 to be administered.

In a preferred embodiment, a product comprising the use of a combination of Cladribine
and IFN-beta is described herein for use in treating patients suffering from multiple
sclerosis and who are refractory to at least one conventional therapy for muitiple sclerosis,
comprising the oral administration of Cladribine following the sequential steps below:
(1) An induction period wherein Cladribine is to be 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;

(i) A Cladribine-free period wherein no Cladribine is to be administered;
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(iii) A maintenance period wherein Cladribine is to be administered and wherein the
total effective dose of Cladribine 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 (1);

(iv) A Cladribine-free period wherein no Cladribine is to be administered.

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

times.

In a preferred embodiment, the product for use of a combination of Cladribine and IFN-
beta is described herein for use in 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 to be 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 to be administered;

(iii) A maintenance period whrein Cladribine is to be administered and wherein
the total dose of Cladribine to be administered during a maintenance period
is lower than or equal to the total dose of Cladribine reached at the end of
the induction period (i);

(iv)  And optionally, a Cladribine-free period wherein no Cladribine is to be

administered.

In a further embodiment, the product for use of a combination of Cladribine and IFN-beta,
is disclosed herein, wherein the induction period lasts up to about 4 months, or up to about

3 months, or up to about 2 months.
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In a further preferred embodiment, the product for use of a combination of Cladribine and
[FN-beta, is disclosed herein, wherein the total dose of Cladribine reached at the end of the
induction period is about 1.7 mg/kg, preferably 1.75 mg/kg. In a preferred embodiment, the
total dose of Cladribine reached at the end of the induction period is about 1.7 mg/kg,
preferably 1.75 mg/kg, and the induction period lasts up to about 2 months.

In a further preferred embodiment, the product for of a combination of Cladribine and IFN-
beta, is disclosed 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 product for use of a combination of Cladribine and
IFN-beta, is disclosed herein, wherein the total effective dose of Cladribine reached at the

end of the induction period is about 1.4 mg/kg.

In a further preferred embodiment, the product for use of a combination of Cladribine and
IFN-beta, is disclosed herein, wherein the Cladribine-free period lasts up to about 10

months, or up to about 9 months, or up to about 8 months.

In a further preferred embodiment, the product for use of a combination of Cladribine and
IFN-beta, is disclosed herein, wherein the maintenance period lasts up to about 4 months,

or up to about 3 months or up to about 2 months.

In a further preferred embodiment, the product for use of a combination of Cladribine and
IFN-beta, is disclosed herein, wherein the total dose of Cladribine to be administered

during the maintenance period is about 1.7 mg/kg, preferably 1.75 mg/kg.
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In a further embodiment, the product for use of a combination of Cladribine and IFN-beta,
is disclosed herein, wherein the total effective dose of Cladribine to be administered during

the maintenance period is about 0.7 mg/kg.

In a further preferred embodiment, the product for use of a combination of Cladribine and
IFN-beta, is disclosed herein, wherein the maintenance period is followed by a Cladribine-

free period.

In a further preferred embodiment, the product for use of a combination of Cladribine and
IFN-beta, is 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 to be administered

during the maintenance period is about 1.7 mg/kg, preferably 1.75 mg/kg.

In a further embodiment, the product for use of a combination of Cladribine and IFN-beta,
as is 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 to be

administered during the maintenance period is about 0.7 mg/kg.

In a further embodiment, the product for use of a combination of Cladribine and IFN-beta,
is disclosed herein, wherein Cladribine is to be orally administered at a daily dose of about

3 to about 30 mg.

In a further embodiment, the product for use of a combination of Cladribine and IFN-beta,
is disclosed herein, wherein Cladribine is to be orally administered at a daily dose of about

10 mg.

In a further embodiment, the product for use of a combination of Cladribine and IFN-beta,
is disclosed herein, wherein Cladribine is orally administered about 1 to about 7 days per

month during the induction period, preferably from about 4 to about 7 days per month
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during the induction period, and even preferably 4 or 5 days per month during the induction

period.

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

times.

As disclosed here above, Cladribine is administered in combination with a therapeutically
effective amount of IFN-beta. The administration of oral Cladribine and IFN-beta may be
simultaneous, separate or sequential. Therefore an object described herein resides in any
product for use of a combination of Cladribine and IFN-beta disclosed herein, wherein
Cladribine 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 described herein resides in the product for 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 to be

administered before the induction period (i), and/or after the maintenance period (iii).

Another object described herein resides in the product for 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 to be

administered during the Cladribine-free period (ii) and/or (iv).

In a preferred embodiment described herein IFN-beta is to be administered simultaneously
with oral Cladribine. Therefore, another object described herein resides in the product for
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 to be administered during the induction period (i) and/or the maintenance period
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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).

Further aspects and advantages described herein will be disclosed in the following

examples.

Examples

The following abbreviations refer respectively to the definitions below:

kg (kilogram), pg (microgram), mg (milligram), AEs (Adverse effects), CNS (Cnetral
nervous system), CSF (Cerebrospinal fluid), EDSS (Expanded Disability Status Scale,
SNRS (Scripps Neurologic Rating Scale), IFN (interferon), i.v. (intra-veinous), MIU

(Million International units), MS (multiple sclerosis), MRI (Magnetic resonance imaging),
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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-53-

eyclodextrin- complex* equivalent to 10 mg 2-CdA | equivalent to 3 mg 2-CdA

Sorbitol powder 4425 68.4
Magnesium Stearate 2.0 1.00
(vegetable grade)

Total 200.0 100

* Cladribine 1s complexed and lyophilised with 2-hydroxypropyl-B-cyclodextrin as a
separate process as described in WO 2004/087101.
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Examples of administration schemes for the induction period depending on the patient’s
weight are given below in Tables 3 and 4 for the target doses of 1.75 mg/kg and 3.5 mg/kg

respectively. For the maintenance period, the example of administration scheme of Table 3

is applicable.
Table 3:

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 | 425 | 449 28 31.4 4 3 7
45 1 475 1499 | 315 | 349 4 4 8
50 | 525 | 549 35 38.4 5 4 9
55 | 5751599 | 385 | 419 5 5 10
60 | 625 | 649 42 454 5 5 10
65 | 675|699 | 455 | 489 6 5 11
70 | 725 | 749 49 524 6 6 12
75 | 775 1799 | 525 | 559 7 6 13
80 | 825 | 849 56 594 7 0 13
85 | 875 ]899 | 595 | 629 7 7 14
90 | 925 | 949 03 06.4 8 7 15
95 | 975|999 | 665 | 699 8 8 16
100 | 102.5]1049| 70 73.4 9 8 17
105 | 107.5]1099| 735 | 769 9 9 18
110 | 1125]1149| 77 80.4 9 9 18
115 | 117.5]1199] 80.5 | 83.9 10 9 19
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Table 4:

Patient Total target Number of pills
weight ranges dose (10 mg)/induction period
(kg) (kg)
equivalent to
3.5 mg/kg
Min | Mid | Max | Min | Max | Month | Month | Month | Month | Total
range 1 2 3 4
40 | 425 | 449 | 56 02.9 4 4 3 3 14
45 1 475|499 | 63 09.9 4 4 4 4 16
50 | 525 1549 | 70 76.9 5 4 4 4 17
55 | 575 1599 | 77 83.9 5 5 5 4 19
060 | 625 | 649 | 84 90.9 0 5 5 5 21
65 | 675 | 699 | 91 97.9 6 0 5 5 22
70 | 725 | 749 | 98 | 104.9 0 0 6 6 24
75 | 775 | 799 | 105 | 111.9 7 7 0 6 26
80 | 825 | 849 | 112 | 1189 7 7 7 6 27
85 | 87.5 1899 | 119 | 1259 7 7 7 7 28
90 | 925 | 949 | 126 | 1329 8 8 7 7 30
95 | 9751999 | 133 | 1399 8 8 8 8 32
100 | 102.5| 1049 | 140 | 146.9 9 8 8 8 33
105 | 107.5| 1099 | 147 | 153.9 9 9 9 8 35
110 | 1125|1149 | 154 | 160.9 10 9 9 9 37
115 | 1175|1199 161 | 167.9 10 10 9 9 38

In Group 1 patients receive a placebo (saline) for 4 months followed by 8§ months of no

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 eftfective 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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In Group 3 patients receive a daily oral administration of Cladribine for about 5 days a
month during 4 months (induction period) of 2-CdA cyclodextrin formulation such as the
total effective dose administered at the end of the first 4 months approximates about 1.4
mg/kg (total dose of about 3.5 mg/kg for a bioavailablility of about 40%); followed by 8

months of no treatment.

Beginning at month 13, all 3 patient groups receive re-treatment with Cladribine
cyclodextrin formulation for about 5 days a month for 2 months (maintenance period) with
the lower dose (such as the total effective dose administered at the end of the first 2 months

approximates about 0.7 mg/kg) followed by 10 months of no treatment.

Finally, beginning at month 25, all patient groups receive re-treatment with Cladribine
cyclodextrin formulation for about 5 days a month for 2 months (maintenance period) with
the lower dose (such as the total effective dose administered at the end of the first 2 months

approximates about 0.7 mg/kg) followed by 10 more months of no treatment.

Patients are monitored to determine whether there is any progression or improvement of
brain lesions associated with progression of MS through MRI scans and neurological
examination as described in Miller et al., 1996, above; 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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Patients in Groups 2 and 3 have a decrease in brain lesions.

The data show that the 2-CdA regimen consisting in the succession of an induction
treatment and maintenance treatments is efficient in decreasing brain lesions and no severe

adverse effect is observed.

Example 2: Combination treatment of Oral cladribine and Rebif® in the treatment of

MS

1. Patients

A study of two hundred and twenty (220) patients with relapsing form of clinically definite
MS and who have experienced at least one relapse in the preceding 48 weeks prior to
screening while taking Rebif® is undertaken.

To qualify for enrollment in this 96-weeks treatment study, subjects have:

-experienced at least one relapse within the previous 48 weeks (prior to Screening) and;
‘been receiving Rebif® for at least 48 weeks prior to Screening.

Patients are selected from male or female, 18-55 years of age (inclusive), weight between
40 — 120 kg, inclusive.

Once enrolled, these subjects experiencing active MS symptoms while taking Rebif® are
randomized in a 2:2:1 ratio to receive high dose cladribine (N=89, defined as Group 3, see
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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Rebif® is supplied as a sterile solution in ready-to-use pre-filled syringe at 44 mcg (0.5mL
volume), intended for subcutaneous administration.

The dosage of Rebif® is 44 mcg injected subcutaneously three times per week.

Cladribine is presented in tablets containing 10 mg of cladribine in a complex with 2-
hydroxypropyl-B-cyclodextrin (see Table 2).

The matching placebo tablets have the same composition as the cladribine tabltes but do
not contain cladribine. For placebo, cladribine is replaced by 10 mg of 2-hydroxypropyl-f3-

cyclodextrin.

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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Table 5

Daily Cladribine tablet Administration for one cycle of treatment

Day of Cycle
Total # of Tablets Dispensed | Day1 | Day2 | Day3 | Day 4 Day §
4 1 1 | | 0
5 1 1 1 | 1
6 2 | | 1 1
7 2 2 1 | 1
8 2 2 2 1 1
9 2 2 2 2 |
10 2 2 2 2 2

Patients who receive Cladribine receive it during two periods. The first period is named the

induction period and the second period is named the maintenance period.

Table 6

Type of Cladribine Tablets Per CYCLE and By Treatment Arm

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 |Day 1| WKS | WK9 | Wk13 | Treatment) | Wk48 | Wk52 |(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;
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Group 2 (Low-dose Cladribine) receive 0.875 mg/kg/cycle for two consecutive cycles +
placebo for two cycles;

Group 1 (Placebo) receive placebo for four consecutive cycles.

Following the initial course of treatment dispensed at Study Day 1, each subject return for
three additional treatments, at four-week intervals, at the start of Weeks 5, 9, and 13 (see
table 06).

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.
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Table 7
Number of Cladribine Tablets Per cycle And Per Weight Group

High Dose (0.875
mg/kg/cycle for 4 cycles)

v " Number of ” @
. Number of Tablets/Cycle é < = § :3 Tablets/Cycle % § :ﬁ
Weight Ranges (Treatment) < = % E (Retreatment) = % E
. A Cycle | Cyele |Cyele 2 é b5 2 é
Min | Mid Range | Max | [Cycle 1] 2 3 4 & Cvcle 1 | Cycle2 < Z
40 45 49.9 4 4 4 4 16 16 4 4
50 55 59.9 5 5 5 5 20 20 5 5
60 065 69.9 6 6 6 5 23 23 6 6
70 75 79.9 7 7 7 6 27 27 7 7
80 85 89.9 8 7 8 7 30 30 8 7
90 95 99.9 9 8 9 8 34 34 9 8
100 105 109.9 10 9 9 9 37 37 10 9
110 115 1199 10 10 10 | 10 40 40 10 10
Low Dose (0.875
mg/kg/cycle for 2 cycles +
placebo for 2 cycles)
0 = Number of -
Number of Tablets/Cycle |- :ff A 3 Tablets/Cycle 3 Z
Weight Ranges (Treatment) éﬁ o "5 £ :;, (fRetreatmyent‘) E "é § %
s | ol 3§ =
Cycle | Cyele |Cyele N % é S *g
Min | Mid Range | Max | [Cycle 1| 2 3 4 &= Cycle I | Cycle2 < &=
40 45 49.9 4 4 4 4 8 8 16 4 4
50 55 59.9 5 5 M 3 10 10 20 5 5
60 05 69.9 6 6 6 3 12 11 23 6 6
70 75 79.9 7 7 7 [ 14 13 27 7 7
80 85 89.9 8 7 8 7 15 15 30 8 7
90 95 99.9 9 8 9 8 17 17 34 9 8
100 105 109.9 10 9 9 9 19 18 37 10 9
110 115 119.9 10 10 | 10 | 10 20 20 40 10 10
Placebo (4 cycles)
v % . Number of P .
Number of Tablets/Cycle |5 = »| .. 5] Tablets/Cvcle Sl o s 5
Weight Ranges (Treatment) 5:) = ~§ § % (Retreatment) E é £ %
33 . v 8F| E
Cycle | Cycle | Cycle TS 2 % SN 2
Min | Mid Range | Max | [Cvcle 1| 2 3 4 &= Cvcle I | Cycle2 < =
40 45 49.9 4 4 4 4 16 16 4 4 8
50 55 59.9 3 M 3 3 20 20 M M 10
60 065 69.9 6 6 6 3 23 23 [ [ 12
70 75 79.9 7 7 7 [ 27 27 7 7 14
80 85 89.9 8 7 8 7 30 30 8 7 15
90 95 99.9 9 8 9 8 34 34 9 8 17
100 105 109.9 10 9 9 9 37 37 10 9 19
110 115 1199 10 10 | 10 10 40 40 10 10 20

* Placebo tablets ar_e in b;ld itaic un_derlined.
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(see table 6): Goup 3 (H gh-dose d adri bine) receive
0.875 ng/ kg/ cycle for four consecutlve cycles; 71
Group 2 (Low dose O adri bi ne)”’recei ve 0.875

ng/ kg/ cycl e for two consecutive cycles + placebo for

t wo cycl es Group 1 (Pl acebo) receive placebo for four

]t%ﬁ% 3 *’? 8@1{??' @gg&gb&gg{dbqggéﬁé §Efo%r8§tof oral Cladribine
v‘}lfehue{cfdle(ﬁ % Réﬁ)‘if@e 1@%1“&1519 r&@ierds[seﬁﬂ)g@éﬁt §/1th %tlté) ld%seé&%eé%mpared to

intervals, at the start of
flabbewbgn adGieth ceR e fRireche saneigopuibsion 9f Slfbjects
cl adri bi ne/ pl acebo i s based on wejght, prior

Iy mﬁ%@r rie smRle istre ey mISasf@%sbISt @é&ge% th@let@qﬁ a r@élsﬁﬂpn aif the mean
ect

nE0SE a7 di oS LuLB ey s g S@h@g«? HEealt, BerbupigBere plus
(,%cggingehg&?ﬁf?cﬁ oaigéﬂnk@ glﬁlrs] d) l g& ??OQ?r ??ﬁ)gblﬁ sﬂ@eag who had at least

elr ong
I | V\éeks

AT e %P%?ﬂws%‘%ﬁ%ﬁ?@ o*ﬁ&“@éﬁ“%d%

through 96), subjects who received cladrlblne in the

i nducti on period then receive | owdose cl adri bine

Lomosyterakegr capgl neomogyte carnte gignexiitodan themagesy., added

to Rebil(r), while those who received pl acebo conti nue

to receive placebo (for two cycles see table 6), added

HafeifRe Qfef anmto%Qc-lr b qkblifd %h@ghegh%g:" fsk%ﬂ gﬁ)r@Fr@ssije(ﬁ JfglﬂfPovement of

strength and are di spensed, based tandar di zed

bkgn viesighst assaciged wide erdcadskion 0. M}Samlnougthememhnmymi @eurological

are defined as individual daily oral doses

csistnion pedesabivast 8 Wikt Ai <k elo8h qlge:alsie éh@fec{?c)f vehove: Sipe et

2a¥§ E(%&;%%§%%@()f'd@va% Z{I 28- day peri od. 73 The

e the safety, tolerability

q)aﬁéﬁt‘s“cﬁ'%ﬂ pRIafdssiCh REH 1h thA f@hﬁﬁ\/lé’?ﬁj @ikt tQapf3@latd Honitored as
inmltiple sc erosi s subjects with active disease

vedingsaheptopartiph at ebpsesfrenpactdedt f9mBethsft i n t he sane

ation of subjects rticular, the sanple siz
re%@ﬁ% laf—‘dtyeqt@elaég i“’&ﬁ%eﬁf @v fg‘%,(l”e%FYr%fdG PHeS AN ReRMg and the

ntl(nﬁtoﬁﬁgre)f ?1{&”@?18850 n {Lk @@g%& dgfe?tg{] %rslllﬁg%qufds ds%clg 2 Mﬁ%f technique

M?H@aé'f%ﬂ t79o8eNikbiopl us ($ pﬁPEPQWQdeEthstJﬂ%‘] apyoi r}inn Newurology,
subj ects who had at | east one rel apse whil e taking

Reb>t13D).in the 48 weeks prior to entering this study.

]iIl\%L W@%@%’q @ﬁnEer lFeec{u%tlc?nngn rn OSL(I: ptreesm%guoft 1§/[R%r | %ﬁ’ olhtnﬁlrng3 gnhanced
lesions (thought to represent areas 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



D R R

and neurologlcal “examination as described in MIler et

al ., 1996, above: Evans et al., 1997, above; Sipe et

15at, 1984, above; and Mattsoff, 2002, above. The

patient's disability progression and the time for

iha RGiod Jdlimé; Fe%b@%ﬁe A& aHBY DB HAS AR Sczﬂ’eS s@cﬂ@ and Scripps
proportion of relapse-free patients at 24 nonths.

Nefutdlogic Ravofig Bevde (SNRf)veme (Vige aieds Uyl Meyroldye, 3+, ddél,‘ém‘,&?),.

of relapses in RRM5 and the nonitoring of the |esions

in the CNS as detected using nethods such as M

4 | , 47(Suppl
T
Thb: dP-shSR) that THR 2RI Vi hen cOhsidtihe iheghd Chic@RsidAHfO4n induction

suppression of MRl T1 gadoli nium enhanced | esi ons
t(eatnounghtd taintepnesest marte asmohedodth wetréanhémmrdt Renfi® is efficient
gives a primary efficacy variable. 25Secondary

I@ﬁleqr@aémg byain ilesisme of alciousgsern adtssse dfeccionbicred. act i ve

| esi ons per subject defined as new TI

gadol i ni um enhanci ng, or new 12 non-enhanci ng, or

@'f’élﬁ)rvxgh[? xteRFIPaTdy Rir aﬁ%ﬂblt&lﬁ‘éltﬁt@o\%ekg AuRki8n %Pﬂl@tcbﬁ&ﬁswn of this
unmber of active 12 |esions per subject; nunber of

%extleeketrﬁll isgadoble nT harfetlohvanc ededsesi ondy dmsl[n@slhl]tfwtth the Week 96.

roportion of subjects with no active T2 |es

% wstsrf@qeaw (dedrihimg béq glg(/lﬁg{wahmoa@@d Qeer £ieycles ' Rebifw 44 meg TIW
dol | i umen ced esi o chan 12 1 esion

s e e S bR ined P by el oS o e

score and Scri pps Neurol ogic Rating Scale (SNRS) score

(Sipe el al., 1984. Neurologic 34, 1368-1372);

Patients in Groups 2 and 3 have a decrease in brain

| esi ons The data show that the 2-CdA reginmen

consisting in the succession of an induction treatnent

and mai ntenance treatnents conbined with a treatnent

with Rebif(r) is efficient in decreasing brain |esions

of and no severe adverse effect is observed. A follow

up extension study for an additional 48 weeks duration

at the conclusion of this 96-week trial is possible.

The foll ow up extension study dosing starts with the

Week 96. Subjects receive O adribine 1.75 ng/kg/year

provi ded over? cycles + Rebiff 44 ncg TRY foll ow ng

the sane schene as the nmi ntenance period descri bed

here above. 75 Cains: 1. Use of a conbination of

Cl adri bine and | FN-beta for the manufacture of a

medi canent for treating patients suffering from

multiple sclerosis and who are refractory 5 to at

| east one conventional therapy for nmultiple sclerosis,

wherein Cladribine is to be orally adm ni stered

foll ow ng the sequential steps bel ow
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ng/ kg to 3.5 ng/kg; 10(ii) A Cadribine-free period
wherein no Cadribine is to besadm nistered; (iii) A
mai nt enance period wherein Cladribine is to be

adm ni stered and wherein the total dose of C adribine
t oClBEsadni ni st ered during the maintenance period is

| oner than or equal to the total dose of d adribinc

reachegrat,ct he, G0t 0 BP%\}%&?ﬂfﬁgtéﬂanH@e—f)ﬁg q‘gx( e nbapladibre of a
A dadribine-free period wnerern no Cadribine is E‘ov

be athetlitansdnefoe teating patRnprsofiising fioonpultisle sdertlingdi wiionge refractory
and | FN-beta as a conbi ned preparation for ) .

si muforAnesue copyratianas therapy gau%ﬂtlﬁaﬁgﬂggsaiwef%CIaanme is to be
t her gy QmiRRfel A RIbvi heddy ARLIRA BbW Pl e scl er osi s

and who" are refractory to at |east one conventional

t her apy f(9rAn i2@uotion pérjpd evheeieCloditine indveresidmir@iterdd aral wigerein the

is to be orall injstered foll owi,ng the. sequential
St eps boitot ot pf Riar ki lar o dre i s B Eoh B0 s from 1.7
C adri bi r}ﬁg/jégt_ot% Rekgdm ni stered and wherein the total

dose of O adribine reached at the end of the induction
peri od i diif Aéiladtibinerirgt Reriadovigred npgIkdyibines§ foibe agministered;

Cl adri bi ne=free period er.ein .adri. bj ne, i.s. to,be .
ot ot O SRR Bedtd St OB b i Ra B wherein
Q adr i bi nge {ofal Ueselt® Cialinibink 3¢ By fkhiRiBercwaetg the hattdnai@period is
dose of Cladribine to be adm ni stered during the

mai nt enarewerpBan exequal foothe totplndase of Clagribine teachadeattthe gnd of the
dose of .1 Dj .cached at the end of the induction

peri od (gli(ﬂggél?é/e;ﬁg%‘h adri bine- free period wherein no

C adri bi n#&)ACladritive-fesgtmpetivdswisdtein no ClaGritine FlebatRiginistered.
according to claim1 or the product for use according

to claim2 wherein the conbi ned duration of the

| ndugt WoprRh | Qthpfitihg WisdRividiCard! AN bEA 28-S CGRbIRES bRYarati
(ii) is ?myear. gll4gf T%1e1 us.eﬁl or product for ulse p garatlon for
accosiohultapetw, cémiate 8r wkpediah usthen doer terapp ©f patibigs suffering from

i nduct j .0 riod is 4 nont and the dyration of. the

Q acihPle el il ba Y FoiToe @G i, s, SppEional therapy for
dur afniRiBleObcldrbis, | WilaGH | QRdridRlel Rdtd Be ?orm(aﬁhdl}ﬁi_nﬁfé%dt Rflowing the
duration of the Cl adribine-free period (ii) is 10

mont $equentigl stePs bateie: use or product for use according to
claim3 qr, 4 wherein the.conbined.duratio ..th .
nductt o gErBRE Rerto SRR R R BB g pterein e
(ii) is hotyeddse ol Z14aEbind sactasicht theeertl aif ahe MOSE oD period is from 1.7
Cl adri bi ne reached at the end of this year of

t r eat nentmg/ke fo3-3Mgkglange of 1.7 ny/kg to 3.5 nuy/kg.

15 6. T . o, f .o .

of ol ai matuNEeBbREREEod Herdin, CAERAT IR 1k 0AMARE

mai nt enand® Apmnintedance pérjodwilteteint Gadhisdis itdba@infinistered and wherein

period (iv) is. 1 year. .207. The use or product for use . .
Becor di ng™ 6L A3 B 4AHBRG 03 it aaei GO pipwtenatce perod i
mai nt enanggerReid Bdeduhl {0 the Sotd AROLPE ARGk REARr AtthOBnd of the
of the Cladribine-free period (iv) is 10 nonths.

induction period (i);

(iv) A Cladribine-free period wherein no Cladribine is to be administered.



year and the total dose of O adribine adninistered

during this year of treatnent 4ss in the range of 1.7

mg/ kg to 1.75 ng/kg. 77 9. The use or product for use

according to any one of clainms 1 to 8 wherein the

conbined duration of the induction period (i), the

C ad (5

Giii ? gﬁ§eharc§o%ilﬂg Eoi %lﬂrrr]lel (#r g(glé:?%gﬁ%% ?ﬂ&iﬁg %eélén‘ﬁdz wherein the
510. c&iﬂﬁnddeilraWon f detuiaduction period (Bowidr ﬂ)ler(gadrﬂ»mel-fmerpeﬁod (i) is 1
wher ei n: - the duration of the induction period is
4 noMf¥s, the duration of the C adribinefree period

s(ii) is 8 nonths, the duration of the maintenance
period (iii) is 2 nonths and the duration of the
d ad#i Hihnesefar (pmclp@ forade gdcurdinggo dlinmbwhérsin therduration of the induction
t he dur at.i duct i riqd is 2 nonths, the
cur aPoHoR i MR e Mo st it Fos e i) 38 s, or the
Mont BgratidnN6r @ehRtuE@A Siold R 2 TRéIMsCRHANGS dREfidO6F {hei G lhdribine-free
is 2 nonths and the duration of the O adribine-free

per i petiodi(y)is i@mo@hsront hs. 11. The use or product for
, use according to claim9 or 10 wherein the conbi ned
"duration of the induction period (i) and the

C adsj liheasd dreeodaey fooske abdo}dingtoklai@aror 4H71Qremlﬁle comblned duration
conbi ned duration of the maintenance period (ii

t he o thelindpstioa prriek(ipuith b (ladghing-dreq priodi(ii) s Heyeﬁro(tlalmonths) and
dose [ r r

th% ftot%ﬂrag)ge{ ér@r%%}ﬁllbén%ir%% xﬁlgdm}}g ﬁg&e Sf; g ]?/gé}' de ﬂ??(tﬁxgﬁat il { t@%range of
ng/kg7mmmgtu3$m@ag dose of Cladribine to be
adm ni stered during the second year of treatnent is in

Lthe range of 1.7 ng/kg to 1.75 ng/ kg. 20 12. The use
Or Pk ogietysd ‘Bf phbalfict Ao %éj h&grdh% ol iynane & claifhs Wy ?'vﬂlerem the
t he conbi ned uratlon of the i1nduction period (i)

t he Gmaldnddaiuratiof pEehe pwiritandncgipediod @ii)withethe Cladhiine- free penod (iv) is
conb%&ed duration of the nmintenance period (iii) and

the OP%lribine-free period (iv) is 1 year, the total

dose of Cl adribine adm nistered during the first year

of treatnment is 3.5 25ng/ kg and the total dose of ]

20 Ol adfi Biha c,usgcmi mipdiice fadusd Lackrding He ddwop ovigesit thef duration of the
treatne t 0 7 B IR
13 Wl ?en ?nod (1113 lﬂsc?m?&hs %néiéthea%lfg%{rog %ﬁ {ghg tCéHdglﬁlillg%Iiﬂg ?%réod (iv)is
prece@hmgmglalns wherein steps (iii) to (iv) are to be
repeated one, two or three tines. 78 14. The use or
product for use according to any of the preceding
cl ai ﬁh‘é‘ﬁ?%&]#% JuPEroLiRAVRI i lclagﬂf 69F 7 Fhedhni &%bﬁ&d Qfiration of
40% e use or product use according t

25 any Ok ndigerpnecediod gm¢ Wath nise Glaéuitmnarfréchgeripd i) is l year and the total
5ef f ctlvelgﬁ%e of ne reached 3t t he

t he SE 16l ﬂ}grnggm {iﬁlu{upge qlsaﬁﬁé 06 catment 1s 1n t}?e range of 1.7

mg/kg to 1.75 mg/kg.




adni ni stered during the naintenance period is 0.7

10ng/ kg. 17. The use or produgt for use according to

any of the preceding clains wherein Cladribine is to

be adm nistered in the range from4 to 7 days per .
ront H, TA6ErUSHAT PFRIUFLHAT UBS 8OTdaIe) 19Ny 105 ofgeldimpd {558 vgercin the
pr OduGHNifQ aSSrR6E HedinBkib® fetiah )L the "OBARiR-free period (i

d adre(:itll)lﬁég |ds tél e aedrrrllﬁﬁi 1st ep%eld gi?’ aedallgiiy 1doseee B?rwd (i), the
0. 17 mamiphkogre geniadr(di) bunkthe Othddbinofreqeeriod dy) is 2 yedk@. The

use or product for use according to any of the

preceding clai ms wherein 200 adribine is to be

adm ﬁ‘@.%@ﬁ&d\')rb{bdﬁ&%ﬁ@@&%o&fng% AaihP 9 (heR¥S per nonth,
during the maintenance period. 20. The use or product

f or use - #icobwation @f the indugiion negiodiiet aionthg theldirbtioneofi the Cladribine-

b i N .ed dai | f 0.175 ng/kg dut
the. e APRCED et SB35t el P G 7 pmss ana
use akEQfslion 9f the CaAvibiab-fiedperidt €iwERi1Dehoalhgiod® Wwherein

| FNbeta is to be adm ni stered sinultaneously, o
separ at el dyratiop 9t &igtinductign parion in? glont.4be figptien of the Cladribine-
22. . f is i 21

0 giner &% PR BLETC RS Y AR TAY Skl BLATSts 2 mons
Wi t h a0d dle dGladeh dfthe€ladribine-2&:. pefib(iv)de1 dmophoduct f or
use according to claim22 wherein I|FN-beta is to be
Sadmi ni stered during the induction period (i), the
mai nty ,nf}“?& .%)SEP &6f f?)guc(t'ﬂﬁ) u%n'grc&rtjaﬁlg% aqififnbd 3L Af) rV@l‘fae][ein the combined
periods (1i) an V). 4. The~use or product for use
ac corddratign o6 thel iadurtidB pevivar @i and| tRNCledtibine-$re¢ periel (ii) is 1 year, the

adm ni st er bef ore the induction perio i ),..during . , . ..

15 Che. RARHGEY OHEGFERT! G T P (Hoon0e F RLNEFEES Period Gv) i
per i qdyel, Yo totdiosO8r C1RGibiAeAd b RiMiRisterARIuPRE tHRURst (ybdr)of treatment
and (iv) and after the C adribine-free period (iv).

25. Théen ihserange ¢fr bdmegkd tr 1.4S engdeecanddiba gotelodesaof dfladribine to be
precedi ng. cl ai ns erein the refractor.y . patient 0 he
Pr eacu el Wi Rk Lo LBl REh i FEBLE G L ekl o 175
of 19igeLi ving at | east one conventional therapy. 26.
The use or product for use according to claim?25
20 wher ei n the at |east one relapse occurred during the
year I?r 'Tﬁé uEJ'Sr E%gﬁcrt] %r{]gseoe(cc&]ggigt% LN G 36 C\Ql{egéiﬁ] he! Sombined
any of the precedi ng clalns.
duration of the induction period (i) and the Cladribine-free period (ii) is 1 year, the

wn

combined duration of the maintenance period (iii) and the Cladribine-free period (iv) is
1 year, the total dose of Cladribine administered during the first year of treatment is 3.5
25 mg/kg and the total dose of Cladribine administered during the second year of treatment

is in the range of 1.7 mg/kg to 1.75 mg/kg.

13. The use or product for use according to any of the preceding claims wherein steps
(i) to (iv) are to be repeated one, two or three times.

30
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14. The use or product for use according to any of the preceding claims wherein the

bioavailability of Cladribine is of 40%.

15. The use or product for use according to any of the preceding claims wherein the total
effective dose of Cladribine reached at the end of the induction period is in the range of

0.7 mg/kg to 1.4 mg/kg.

16. The use or product for use according to any of the preceding claims wherein the total
effective dose of Cladribine to be administered during the maintenance period is 0.7

mg/kg.

17. The use or product for use according to any of the preceding claims wherein
Cladribine is to be administered in the range from 4 to 7 days per month, during the

induction period.

18. The use or product for use according to claim 17 wherein Cladribine is to be

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

19. The use or product for use according to any of the preceding claims wherein
Cladribine is to be administered in the range from 4 to 7 days per month, during the

maintenance period.

20. The use or product for use according to claim 19 wherein Cladribine is to be

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

21. The use or product for use according to any of the preceding claims wherein IFN-
beta is to be administered simultaneously, separately or sequentially with oral
Cladribine.
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22. The use or product for use according to claim 21 wherein IFN-beta is to be

administered simultaneously with oral Cladribine.

23. The use or product for use according to claim 22 wherein IFN-beta is to be
administered during the induction period (i), the maintenance period (iv) and the

Cladribine-free periods (ii) and (iv).

24. The use or product for use according to claim 23 wherein IFN-beta is to be
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).

25. The use or product for use 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.

26. The use or product for use according to claim 25 wherein the at least one relapse
occurred during the year prior the beginning of the treatment according to any of the

preceding claims.





