1 Cladribine regimen for treating Multiple Sclerosis Field of the Invention 5The present invention relates
to the use of multiple doses of Cladribine for the treatment of multiple sclerosis, especially
relapsing-remitting multiple sclerosis or early secondary progressive multiple sclerosis. Background of the
Invention to Multiple sclerosis (MS) is the most known chronic inflammatory demyelinating disease of the
central nervous system in humans. The onset of the disease typically occurs during ages 20 to 40.
Women are affected approximately twice as often as men. Over time, MS may result in the accumulation
of various neurological disabilitiegatipierl tsgligripilfor itrddBrig MefupieddrRRia result of repeated
inflammatory injury with subsequent loss of myelin and axons, leading to tissue atrophy. MS is manifested
in physical symptoms (relapses and disability progression), Central Nervous System (CNS) inflammation,

brain atrophy anci ognitive impairment. Presenting 20 symptoms include focal sensory deficits, focal
weakness, visﬁvﬁ—m&v@’@&!ﬂﬂnce and fatigue. Sexual impairment and sphincter dysfunction may

occur. Approximhatghyseatfiobéhedpatigats votihdiSeofyrexpeidercescsiuDiti Al e ddnentrestdeprassion.

MS is now considered to be a multi-phasic disease and periods of. clinical quiescence, 25(remissions)
dccur betweorTI S0 EnSSIBAES RERIENe a9 darOR I Ry R SIo 088 Yo B o Bhuently
permanent. Faub@essiesnaiithgcliskasssare individualized: relapsing-remitting (RR), secondary
progressive (SP), primary progressive (PP) and progressive relapsing (PR) multiple sclerosis. 2 More
than 80% of patients with MS will initially display a RR course with clinical exacerbation of neurological
symptoms, folRyvkd ryiadetaremniatimay or may not be complete (Lublin and Reingold, Neurology,
1996, 46:907- . 5During R accumulation of disability results from incomplete recovery from
relapses hpp HHERR TR HS) Jo e A A SOl st SERMLLES CRTBaFEms, 10
years after thettiiseagsatirensais Bysterg théFRaphade oveeseiithg dfsdisahilficatigutdroniutivey ages
accumulation gf resjdual symptom er,.exarcerbation but also from insidious progression between
exacerbations%ﬁpoﬁa'i{a%féf%%ﬁfgg%@@fpf%}o %%ét\i’ff%&?igg@ﬁﬁv@eﬁPMs which is characterized by
insidious progression of the symptoms from the disease onset. Less than 5 % of patients have PRMS and
are often consjdered to e the same.prognosis ag PPMS. It is suggested that distinct paghogenic
mechanioms rAg AR SE hAc e BadH SR LRB A e MR o
disease amssitizatditfliassdsrampresualed20dik, J resudisafiaipddied.inflabibat@d; injegrwidttswisaudiGum
Opin. Neurol., 200](.11, 14 }35%@6%. M§ ogset iS defineas by the occurrence of the first neurological
symptoms of éfﬁ%o 35% 101, RQVAnEd 'ﬂ%%l%ss}"gs IR Muid (CSF) analysis and magnetic resonance
imaging (MRI) have simplified the diagnostic process and facilitated early diagnostic 20 (Noseworthy et
al., The New ’S}glandml%u]mzl 8f.h/le<}11icine1 2000 t343, r3l 938-95r]2 : Th?h.llnttern?tiornal. P:}m onrtrlle
Diagnosis of isuey reviced &ritgr%{sﬁ%ilﬁgﬂwgomé |S§R%esslsao l\ﬁjg% id %c‘fu%%%ﬁ\'m ’togee%%r with
clinical and pakersiic Slydtagn@Ns methotagtibo, oaial dtedly;, 200 todritivéNenpal rniedtl Pieddtiting

20 symptoms include focal sensory deficits, focal weakness, visual problems, imbalance and

fatigue. Sexual impairment and sphincter dysfunction may occur. Approximately half of the
patients with MS may experience cognitive impairment or depression.

MS is now considered to be a multi-phasic disease and periods of clinical quiescence
25  (remissions) occur between exacerbations. Remissions vary in length and may last several

years but are infrequently permanent.

Four courses of the disease are individualized: relapsing-remitting (RR), secondary

progressive (SP), primary progressive (PP) and progressive relapsing (PR) multiple

sclerosis.



25Current medications for MS which are disease modifying treatments, i.e. modifying the course of MS,
modulate or suppress the immune system. There are four FDA approved immunomodulating agents for
RRMS: three beta interferons (Betaseron(r), Berlex; Avonex(r), Biogen; Rebif(r), Serono) and Glatimarer
Acetate (Copaxone(r), Amgen) There is also one FDA approved immunosuppressing drug for worsening
MS, Mitoxantrone 3 (Novantrone(r), Amgen). Several ather immunosuppressive agents are used,
although not FDA approved. Among them, Cladribine, a chlorinated purine analogue

2-chloro-2'deoppsreleihanirse & asfalegients2 it )Visas e ani saldg esitpthio Herpseiviliise thgtiedimeat of MS
(EP 626853B1 and US 5,506,214), Several clinical stu?ies with Cladribine i%atients with multiple

sclerosis haveffTERAIAB P IHREUEHTR). SYRPLOEISTIERMMIRS RY MSEARY N dIEb Y- BB A BY

controlled Phasgripistediamen ¢ eaiiiirg Nespsiotyehoosae - wertment of Chronic Progressive MS
(Selby et al., 1998, Can. J. Neurol. Sci., 25:295-299) and Relapsing-Remitting MS respectively (Romine

et al., 1999, Proceedings of the Association of American Physicians, 111, 1, 35-44). 15In the first trial, the

Cladribine; dospuibeRFaa . hongrigstay i disdhiiypyesonsimdmy sncempfesioscoley trestnreniptes.
[, the Cladribine dose used was

repeated for 4 consecutive months. In the second clinical tria
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progressive (PP i{ s&condary pro%relssjve Fg)jPl) rﬁltigle sclerosisai{;ice at al., 2000, NerologP/, 54,5,
1145-11/&':(5)/.OI I Hns;} a0 BREha5aY Haé%@( égeeé \Léé %‘IHBW&J% %Géég%rhgéﬂgg, i&‘j‘é& Sh It"&‘ollose of
0.07 mg/kg/daysitheuty gromessiviabcepest erpdtions (Daitinspi6RBIYEHIE. Shaseslloflivis
studies provided evidence e pasijtive effects of Cladribing in 25 patients with MS in terms of Kutzke
Etended DisdBHE) SR SR (HISAS BEADR ELRBIGETR ] CLate (SRS SYBTRG AR Rgnetic
Resonance Ilmaglﬂ'ge(d‘ébﬁ?tbhﬁﬂ(:]ﬂnw ([Baxttl?jlo/emlplaﬂi@ﬂﬁ,t%mCPRIMSAQ?](hréoﬁéh%f ngadeﬂeﬂlﬁ-ha;ﬁ@;
Romine et al., 1999 above). Phase l| results, were positive on the significant reduction o
VR measurel B e DAL A S olioh, ROt 1 i B RH i et Ay Co A Rcrease
incidence of irifaciloes ieldiédrtncomigransigedrivopsuaefhactioni de-rayging Lippkssions Vierelisbssrved
with the highest dases (Selhy et al., 1998, a ; Battler l.,.1994, _Acta_hematol., 91:10-15). Pue to
the narron me iR DBk, LRI e re0Ly oL GO Hads df des e GBStk 2l 5
clinical trials fa@uCkanimn el éorlul2oRL stk 2Bgs269ye been conducted using either i.v. or s.c.
administration. As a result, Battler et al. (Battler et al., 1996, Seminars in Hematology, 33, 1(51), 45-52)
excluded the oral route for the treatment of multiple sclerosis with Cladribine. toGrieb et al. reported a
;small tri?l ir_1 1M;Sa_1rkir1;asms Mt@eﬁnﬂd@img-rm?psicggrrsa%dﬁptgssmermiﬁ h(lﬁbrj_ah(gi?l_,bwﬁitomgrmum\lﬁ
mmunologiae et Therapiae, Experimentalis -6), - wherein Cladribine een orally
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administered a’ﬁ%‘ 'Ron ¥@§8?sé%8 @bofé’;? i atofgl se)ofa Aheeira% rr%% I&)E[ﬁg%qgngp about

52 and about #adgiog, (FEpRchizedy pinepléfiedatreffddprostasaic2s? . 8bdniglilitafat sarhe giageotsca single
re-treatment of,5 days |s was perfprmed at a cumulative dose, 0f.0.4-0 e (_:é% ibﬂf
e perioh of QB BTN A Db e R SR el SR S B o TR
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sclerosis treate v, infusian of’\f;n!gdgibi Sipg etal., 1994, Lancet..344 .9-13% but were still present.
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guestioned (GBhebadd at.all 92H) laAowe Nantbh, p@dg ol 2dpn-responders"” has been identified (Stelmasiak et
al., 1998, Laboratory Investigations, 4(1), 4- 8).
25  Current medications for MS which are disease modifying treatments, i.e. modifying the

course of MS, modulate or suppress the immune system. There are four FDA approved

immunomodulating agents for RRMS: three beta interferons (Betaseron®, Berlex;

Avonex®, Biogen; Rebif®, Serono) and Glatimarer Acetate (Copaxone®, Amgen). There

is also one FDA approved immunosuppressing drug for worsening MS, Mitoxantrone



Therefore, it would be desirable to have a method for treating multiple sclerosis comprising 25 the oral
administration of Cladribine that would permit the same or improved effect on MS lesions while
decreasing the occurrence and/or severity adverse events. In addition, as MS is a chronic disease, it
would be desirable to decrease the occurrence and/or severity adverse events in such a way that
re-treatments are possible. A sustained benefit of Cladribine treatment between the treatment periods is
also desirable. 5 Summary of the Invention The present invention is directed towards a use of Cladribine

for the preparghiRi At i@ Massuiicddarmumbionifamii Sippisecoidanitipie sRgToaisiouprrabt the
preparation is to be the orally administered. Particularly, the invention is directed towards a use of 5
Cladribine for F/bABRERSESN of a medicament for the treatment of relapsing-remitting multiple sclerosis
or early secondary progressive multiple sclerosis and wherein re-treatments are possible.  An

embodiment of the invention provides an improved dgsing regimen for Clad iE]ifrne in tothe treatment of
liple SotercATBoR% Ao EFIG BT HIELR dMTETF oL Ce Y CALRBIE R B
preparation ofsag1bgue eredicalies medatiugjosttaadroatmeeni oh mhltiRigaeltrosivw/ierearesbsnse effects
are reduced, allowi f:ﬁg%r se of Cladribine. 15 In one embodiment, the invention provides a use of
Cladribine for ﬂ?m i6h0f a pharmaceutical formulation wherein the formulation is to be orally

administered following the sequential steps below: An induction period wherein the Cladribine
pharmaceutica| for ul?tion Is 2Qadmi isﬁred. and wherein the.st]i)tal Foie of Cladribine reached at the end

of the inductio eﬁ{&F &fglﬁ%lrﬁt'é Grivt aﬂga)%edﬂcg’&p%.%sr% ém( Hp eé?é%fﬁﬁﬁ%@%é”ﬁ@ﬂ&? erein no

Cladribine is agiinistdried; i) LcnGlitabmeda Msiod wherein Cladribine pharmaceutical formulation is
administered and wherein the total dose of Cladribine reached at the end of the 25maintenance period is
lower tha! the total dose of Cladribine reached at the end of the induction period (0; v)A Cladribine-free

period whereiTno Giadibiiing ptirebstec|edPhaethestedibodisnentibectodentisivolidasia method
inereot i a patERIT G A FeRGol CETOT T SISE: Rt EUT AR e
total dose of GladriRilepshagiRethititite M8 bedpiwi wetuctiRomperiad ialfrobd@doRrdcéediglsy 66 about 3.5
mag/kg; (ii) A Cladribine-free period wherein.no Cladripine is administered; (iii) A maintenance treatment
wherein the to%gﬁ%'gl'o %ﬁé%%lﬁ%”r%ﬁ%ﬂ%ﬁ‘%% lerfo9 §f$ﬁz maintenance period is lower than the total
dose of GladribindedashithittilbeCtattibindedselustidvpe 0ddni@rkg/day for 7 days by continuous i.v.

infusion. The treatment for repeated for 4 consecutive months.

In the second clinical trial, the Cladribine dose used was 0.07mg/kg/day for 5 days by

subcutaneous injection. The treatment was repeated for 6 consecutive months.

In addition, placebo controlled Phase Il study was conducted in patients with primary

20  progressive (PP) or secondary progressive (SP) multiple sclerosis (Rice at al., 2000,

Neurology, 54, 5, 1145-1155). In this study, both patient groups received Cladribine by

subcutaneous injection at a dose of 0.07 mg/kg/day. The treatment was repeated for either 2

months or 6 months.

The Phase Il clinical studies provided evidence for the positive effects of Cladribine in

25  patients with MS in terms of Kutzke Extended Disability Status Scale (EDSS), Scripps

Neurologic rating Scale (SNRS) scores and Magnetic Resonance Imaging (MRI) findings

(Beutler et al., 1996, Proc. Nat. Acad. Sci. USA, 93, 1716-1720; Romine et al., 1999

above). Phase 11 study results, were positive on the significant reduction of MRI-measured

brain lesions (Rice at al., 2000, above).
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10(iv)A Cladribine-free period wherein no Cladribine is administered. Detailed Description of the invention
Definitions The "total dose" or "cumulative dose" refers to the total dose of Cladribine administered 15
during the treatment, i.e. the dose reached at the end of the treatment that is calculated by adding the
daily doses. For example, the total dose of Cladribine corresponding to a treatment of 0.7 mg/kg
Cladribine per day during 5 days is 3.5 mg/kg or the total dose of Cladribine corresponding to a treatment
of 0.35 mg/kg Cladribine per day during 5 days is 1.7 mg/kg. 20 "The total effective dose" or cumulative
effective doseSgpiersitvdne bivrailapie oseueh Chadiiinastienwiver agmimricatng pered i®. the
bioavailable dose reachea at the end of the treatment that is calculated b aeddin he daily doses reduced
by the boavaib BTG BB ol BEHb. T RAUPRASE 00 e DToRYE AN o VBEERTES to a

treatment 25 qEeIFyragikg 108 rdboe: pBE @Ry dtangl bodayswihereitolne® bicavislabilittotiieladribine is of
about 40% is 1.4 mg/kg or the total eff ctiv]g_dose of Cladrilﬁine corr Sé%ondin"% to%? treatment of ? 35
mg/kg Cladrib[H&"® a%ﬁ‘f%YiH&“é’%fﬁ%vﬁé!@lﬁYtHQ%iéﬁ% SI5REG OF EFSHHBIE K AEbd ARl 0.7

mg/kg. 7 Fypickicatheidiioaadedilitied ladiibipe eclefciS latdkiiieenfeonalatienusarpdnrifiel soext of

N R e

period of time 38,01 @1put8S 2ol dbdatieuvbad ovakofdrtheaystiiosatnentwsingokessibersenuential
succession of an "induction treatment” and at least a 10"maintenance treatment". Typically, a treatment
according to tf@;’]m Hfon comprises an "induction treatment” and about one or about two or about three
maintenance treatments. Typically, a treatment according to the invention is of about 2 years (about 24
months) or ab%uf

ars (about 36 months) or about 4 years (about 48 months). 15An 'Induction
Treatment oo THER:Ah Anct ORI ATl R P Bl AR L ARt PR B or he
Cladribine phaGrigtestiah| pogparatuhivafthemvesitginiscoralyrapiaenistpeeichamal{y) 43CQBa)ibaes-free
period. An indygctjon period lasts. up tq about 4 monthg or up to ahout 3 month,or up to about 2 months.
For example, S8 hACEIEN SOABIPIRE o PABb Yo UL A R TN BB Lo 0 i the
oral administratiartgt@ofiéskadfibboatot-8. pmagrke paticalsyEpovation thdraodud urbnkilabotesjettiadlglt 7 days
each month. A "Cladribine-free period', | riod wherein no Cladribine.is admipistered to atient.
uring a Cinc B S BEHORE TS A e S T et SO e BBl i e
placebo-psll onveasotbeforned exeepmddiladdineeffteé- Pedonghkst afitg tocdduibiA® f2&s¥panit afr 3iprto 9
months or up abo%t S_monmdos. Fgor ?xaggle e CI§1dr'hbine-free eriod lasts fromfbgutIS to about 10
months, typica |§n§{1 &st Of about 8 Thon .rv%\ KR ARG e%l%%@nweégr‘?gfgt i ee%Sea%V‘grrl?ial
successi_on oft(i}aapmmmmwmwadrindhulsm@mthpaﬁmwihjﬂemgﬁmmladrdnimqopbggra_mmabIe
preparation of e BETERF Y PUF AL LR AL 85 "AsLHS STRE ar, 4255 YAl
were still present. In addition, the therapeutic efficacy of the oral regimen above versus the
20 i.v. infusion therapy was questioned (Grieb et al., 1995, above) and a group of *“non-
responders” has been identified (Stelmasiak et al., 1998, Laboratory Investigations, 4(1), 4-

8).

Therefore, it would be desirable to have a method for treating multiple sclerosis comprising

25  the oral administration of Cladribine that would permit the same or improved effect on MS
lesions while decreasing the occurrence and/or severity adverse events. In addition, as MS
is a chronic disease, it would be desirable to decrease the occurrence and/or severity
adverse events in such a way that re-treatments are possible. A sustained benefit of
Cladribine treatment between the treatment periods is also desirable.
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8 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 5Cladribine or of a pharmaceutical preparation thereof during
about 1 to about 7 days each month. Within the contextof this invention, the beneficial effect, including
but not limited to an attenuation, reduction, decrease or diminishing of the pathological development after
onset toof the gligRAsHyBAYRE P@Etigfer one or more a "treatments”, after an "induction treatment”, after
a "maintenance treatment” or during a Cladriétfine-fre period.  "Dail gﬂose" refers to the total dose of

Cladribine oralV&dRFRtYEI IRe'HHERTCAINAS ot 5in i IRen EPG 16 RERREBIPR Lt ched

through a singi@areeveriahLEaeminiRindipnEresAagns demaiisle SxRMGIS, Megeinday, fwineadiciay or
three times a da¥Q &ge dosa%% adéninister&gg[, as single or Frﬁéﬂ}i le doses, to an individual will varégc

depending uph 9 V&ritk B E HE G RUAFHIAI KRB O YRS sdike e RURES YIS
characteristicsOjagMbagie fhrothe vyeephtatiealtt, siaaddiextesnttofosyimptesasmepnolrreap it eatments,
frequency of trealém%ri}t and the effect desired. Patients suffering frchm %/IS ﬁgn be degne for.example as
having clinicalffHERKtSTFAHSr Ao RFUEAFREOME L RGURTSYS SEHEISCRELRSIS08RM chfstain re-
(Schumacher gtatimeSaeAdnesibi¥. Acad. Sci. 1965; 122:552-568; Poser et al., 1983, Ann. Neurol. 13(3):
227-31). 25"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 problente eiatbnirothixdlisrastioh aevidadgeinipoweld skxia) angimeyfdive lpteidiemsnmay be
shown. Sometimes the atfack onset occurs over several weeks. Typical MS relapse involves a period of
worsenint?, wi %E%‘i@ﬁﬂﬁé’ﬁf%‘f'&l%lf?e J;8f8§'i%al deficits, then a plateau, in which the patient is not getting
any better but also 9 not getting any worse followed by a recovery period. Recovery usually begins within
a few weeks. "Efficacy"” of a treatment agcording to.the invention can be measured hased on changes in 5
the couree of QLGRS RO CLLMBARKRENE & SR HDA! EL L, DE Qs are s
efficacy can befrmeeplsanadcoytite ffeoudatyrofoeldrsasdmiBRNE @ottifle pcksesisandrediscahent new
lesions in the C, Stas det%ecte(a uﬁ)%%merfhc%ﬁg such IM(fhtechnique (Miller et al., 1996, Neurology,
47(Suppl 4): 5 e/c VSIS et " q ',n,g Hr éLHﬁcﬁé)f;i HRIDE. 132). to The observation of the reduction
and/or suppression of MRI T1 gadolinium-enhanced lesions (thought to represent areas of active
inflammation) gives a primary efficacy. variable. Secaondary effi variables include MRI T1 enhanced
orann lesion v AR e ol TR TR Gr I 2o Bl DO (BB IRt ota
disease burdephdtaeeudieal elimataiiprpidsiei mtenionaiudatiandsaedre losd)y Rt imisterdoiafodieaving
hypointense I(—iﬁieogevoluga(?fgglou&%\tl\(l)_ represent primarily demyelination and axon loss),
time-toprogression Ay i

etﬁ’ﬁency and severity of exacerbations and time-to-exacerbation, Expanded
Disability Status SDale séoreirhctBurigesidtewbkygio RiaingHctlmé ShiRB)meatzdSifoeratlatioh9B4,

Neurology, 34. 1368-1374), Mefhads of satly andaceutnie lagnasis Bl cOmliBlP- iR o arfle”
followingthe disease progression are describéed in Mattson, )

induction period is from about 1.7 mg/kg to about 3.5 mg/kg;
(i) A Cladribine-free period wherein no Cladribine is administered;
(i) A maintenance period wherein Cladribine pharmaceutical formulation is
administered and wherein the total dose of Cladribine reached at the end of the
25 maintenance period is lower than the total dose of Cladribine reached at the end
of the induction period (i);

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



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 25a 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 I6e used in the practice of this 30invention. 10
Cladribine can be formulated in any pharmaceutical preparation suitable for oral administration.

RepresentativenogabiRemehatiodismehi2- e Arighdesgiioomiss @MeeHHd $38ahMMRANR28P P14 94,395;
US 5,506,214; WO 2004/087100; WO 2004, 0871%{) the SCOH@TS of which a&%lncorp rated herein by

reference. ExafBIedoCRGREHE Lo P B ATBHHSIEHINRS L BHIEN 5P AT B AERLLBNR (5TERhIRG 2-CdA

are well knowpdtidhe R Hedoatheveamsiephisiny enarationial 3tepslA is described in (EP 173,059; WO
04/028462; WO 04/028462; US 5,208,327; WO OQO{’ﬁ] 918 a d ROb”]g? al., J Am. Chem. Saqc.,

1984, 106: 6379. ternﬁ@é@%ﬁ'&ﬂﬁ%&?@mﬁ%l SAEIEUERS g HHIR B¥ford

Laboratories, Bedford, Cﬁflme(}maU@ﬁl@nlpmtﬁumfmengMHBrﬁgwdm ab@@walmgn@let oral suspension,
or syrup form. 15 etorc t 3 to 500 m of Cladribine. Preferably

The ta sules may ain.from u
thoy may contain Wiout %16 AUSONEG Fe GBS MR MO8 BILiEFdb R BUBeEedbout 5 or about 10/
of Cladribine. Thqﬁgpsmmmammm%ammwmseanmmmcdm@m maﬁthtméecﬁéalcﬁtbhe@nﬁthe
guantity indicated above mall ; uantlt for example les n 5% by wei nesium stearate or
other excipient. Tablets ﬂfﬁ EE‘. WQH@ CP% 8%%8%%%? gér?n &Eglgﬁﬁ%ﬁ kﬁ[:h may
be a gelatin solution, a s[mf@ncpastaenndmanrmﬂmwyi)polyvmyl alcohol in water, etc. with a typlcal sugar
coating. Compositions itions of this invention may further comprise r more
pharmacé(htlcally éggccéé% } %ﬁeapﬁﬁ%&{e@?{ﬂg} r%%élaéf 'Q'I@ﬁﬂs Q‘%Bm?i%e(gntlmlcroblal agents,
buffers, coloring agents, flavoring agents, adjuvants, and the like. Compositions of this invention may be
in the form of Ie S Qr Iozenes for ulated in.a conventional manner. For example, tablets and capsules
for oral adminfstration £ EHALOR NG LI SHal excipients including, but not limited to, binding agents,
fillers, Iubrlcarms;ﬂﬁuitlons

The “total dose” or “cumulative dose” refers to the total dose of Cladribine administered

15 during the treatment, i.e. the dose reached at the end of the treatment that is calculated by
adding the daily doses. For example, the total dose of Cladribine corresponding to a
treatment of 0.7 mg/kg Cladribine per day during 5 days is 3.5 mg/kg or the total dose of
Cladribine corresponding to a treatment of 0.35 mg/kg Cladribine per day during 5 days is
1.7 mg/kg.

20
“The total effective dose” or “cumulative effective dose” refers to the bioavailable dose of
Cladribine after a given administration period, i.e. the bioavailable dose reached at the end
of the treatment that is calculated by adding the daily doses reduced by the bioavailability
coefficient. For example, the total effective dose of Cladribine corresponding to a treatment

25 of 0.7 mg/kg Cladribine per day during 5 days wherein the bioavailability of Cladribine is
of about 40% is 1.4 mg/kg or the total effective dose of Cladribine corresponding to a
treatment of 0.35 mg/kg Cladribine per day during 5 days wherein the bioavailability of
Cladribine is of about 40% is 0.7 mg/kg.



disintegrants and wetting agents. Binding agents include, but are not limited to, syrup, accacia, gelatin,
sorbitol, tragacanth, mucilage of starch and polyvinylpyrrolidone. Fillers include, but are not limited to,
lactose, sugar, microcrystalline cellulose, maizestarch, calcium phosphate, and sorbitol. Lubricants
include, but are not limited to, magnesium 5 stearate, stearic acid, talc, polyethylene glycol, and silica.
Disintegrants include, but are not limited to, potato staréh and sodium starch glycollate. Wetting agents
include, but are not limited to, sodium lauryl sulfate). Tablets may be coated according to methods well
known in the arifiaMpOositiosis Vailibilnyest @l dvayiatsoLefliguel dantinationaintliudingeduh ngklimited
to to, aqueous or oi)lé/ S#Jaﬁensions_, solutjons, %Eulsioons %Q{J}ﬁ{s an elixjrs. The com ositionos may also
be formulated SO @YY IRY§BHRBAS HQHb A lth30%ede 1S QitRRERANCIER: UL 8 s i h liquid
preparations rapy€@0tais @i\ ineloring, but not limited to, suspending agents, emulsifying agents,
nonaqueous vehicles and preservatives. Suspending agent include, but are not limited to, sorbitol syrup,
methyl cellulose, 15 glucose/sugar syrup, gelatin, hydroxyethylcellulose, carboxymethyl cellulose,
aluminumsstearat@@t; paterusioge rated hebbd frtshdurs)laiying agaptiirrchages, but are not limited to,
lecithin, sorbitan monooleate, and acacia. Nonaqueous vehicles include, but are not limited to, edible oils,
almond oil, fractionated coconut oil, oily esters, propylene glycol, and ethyl alcohol. Preservatives include,
but are not linti&anenthetérer otou @ryica-ctQimedsd sy aBoanz8eabodt ¥ kibdaeigo Goabbinaiommpgcording to
the invention, Cladribine can be administered alone or in combination with TEN-beta, prophylactically or
therapeutically to an individual prior to, simultaneously or 25 sequentially with other therapeutic regimens
or agents (e.g:Tnediplentregmpgisestis) sty dethilapevtsidy effectitdactiovttcaspatialydhelapsutic
agents for the jreatment of multiple sclerosis, Active e’?ﬁﬁnti that gﬂre a%m}'ﬁ]istered simultaneously with

0

other theFpeutRPHYEREEHBE MM ninofBYA Y thilEIREILAHHHAPOA Colip dNEEH L ATR e Tine or

different routesiof@divmisiaationt” a2dlaboneambpdbmetrttvavbieabbladibin@dinaaarioesterethéntsombination
with TEN-beta, TEN-beta js administered.during the Cladribine-free perjod. In an t%rem o?iment,
when ClactibrTdSA A SRR, SR oo B0 STER DBt LA SOPEE) e
“treatment"” acgloydirdytath taboee3éanorithe) terabutéjesos (hissat @BN33Yis)as used herein, is intended to
include fibroblast interferon in particular of human origin, as obtained by isolation from biological fluids or
as obtained by DNA recombinant techniques from prokaryotic or eukaryotic host cells, as well as its
tosalts, fusctiohal dedivetioe J reatiaents, coraiogsi anbeassine ftadmeoctssibriNet 3i aitaipkdutiacqmmdehce with
the present invention ig commercially available e.qg. as Rebif(r) (Serono), Avonex(r).(Biogen).or .
K Wl e i e o G T
present inventioally henténistande rdacb(ii) s Claedhiaeeiree penteh deal bodeotomparssddalis, dprtotualk
derivatives, vafiants, analogs and ctive fragments thereof. Rebif(r) (recombinant human interferon-13)
s the latost dcU AR 17 T Aeror, L 8 TR e SRR (HHS AT Fepr o ot
advance in trelastsefot. dRebife Yosalrdet 4 roontitsNAbeta latipnophrost doosis s amtheadicah adilvstsatibwas
established that interferon beta- Ja given subgcutaneously three times per week.is efficaciqus in the
reatment0 QA DTSRt e B e RSN ao BB T SR ve
effect on the lomgpterm course of MS by reducing number and severity of relapses and reducing the
burden of the disease and disease.activity as measured b l, ...The dasing of IEN-13 in the treatment
of relapaing e ane e LB 4 BRI B t R AR Gl R
administered $driogtan@adslyieeséme qermtl theypatienticsade dfeabafuanyf 250itosBatidagob8 ddbedto 9.6
F'\)"r'o%lﬁ’fé dp?;SOintWaaﬁfé%:%%%nﬁﬁl YA B R G IR RS e SRR 0h FNadadao

25 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 of the invention

30 is orally administered at a lower dose than the Cladribine dose orally administered during



5 Chinese Hamster Ovary cells (CHO cells), commercially available under the trademark Avonex0, it may
preferably be administered intra-muscularly once a week at a dosage of about of 301.tg to 33 lag or 6
MIU to 6.6 MIU per person. In accordance with the present invention, when TEN is recombinant
IFN-131a, produced in Chinese Hamster Ovary cells (CHO cells), commercially available under the
trademark to Rebif0, it may preferably be administered 8ub-cutaneously three times a week (TIW) at a
dosage of 22 to 44 lag or 6 MIU to 12 MIU per person. Patients  Patients according to the invention are

patients suffering ifigaation tieteraeheoriSipreErrbiyids-RBN&ot cAryiaridtenda priemkedimenpof the
invention, patients are selected from human males or females between 18 and 55 rs age. 20In
another ermbot AR B HSeRion ChaROAS MG A Sh Lo EM DR EEA Y 18 RGHEHS of the

treatment. Us@ aoataiNg-sr tampentignmd menenem pedisae Ristthedn v@atio e ptevitestadisaopitisladribine
for the preparatigé‘n%r%h&%}?Eharmaceutical formulation for the_ft%r\cfatment of multipl? géﬁrosis v_vhergin the
I

formulation is B RNt RO SRR BRI R SRISSHR e YANETHIRLACROL period
wherein ng Claylathininis eidshinisteraticéutiainieqanstopatiotyffrieny Ghadthine srurmaggitieah
formulation is administered and wherein the total dose of Cladribine reached at the end of the
maintenance 5%9[3 ‘is lower than the total dose of Cladribine reached at the end 5of the induction period
(O; (iv)A Cladribine-free period wherein no Cladribine is administered. In a further embodiment, the

invention provjdes a use according to the invention wherein. the induction periqd lasts up to about 4
months of up 8 GBS ARGTRG S s (Bt T AERET E L R o, e
provides a use@aaeiong raltikd onyaedieasebe tiimitlishing wétine peholddasibdevdmpipent Zftmanibs.  Ina
further embodirﬁ nt, the inventiﬁg provides a use accordipg to the ir),vt%gtion wherein. 15the indugtion

; n

period ladfs uPt&MSHIRAZASORYHRS P60 ATHER QP8 SHBAIR ANt S BV N0 B VIHAY A AR L S ing to the
invention whegtertheéraiataasecck dladhiittng trrithedClathibimechek theriodiuction period is about 1.7
mg/kg. 20In a further embodiment, the invention provides a use according to the invention wherein the
total dose of Cladribine reached at the end of the induction period is about 3.5 mg/kg.

“Daily dose” refers to the total dose of Cladribine orally administered to the patient each

day of administration. The daily dose can be reached through a single or several

15 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

characteristics (sex, age, body weight, health, size), extent of symptoms, concurrent
20  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).

25  “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

30  neurological deficits, then a plateau, in which the patient is not getting any better but also



In another further embodiment, the invention provides a use according to the invention wherein the
Cladribine-free period lasts up to about 10 months, or up to about 9 months or 25 up to about 8 months.
15 In another further embodiment, the invention provides a use according to the invention wherein the
Cladribine-free (ii) period lasts at least about 8 months. In another further embodiment, the invention
provides a use according to the invention 5wherein the Cladribine-free period (ii) lasts up to about 10
months. In another further embodiment, the invention provides a use according to the invention wherein

the Cladribinerisegefitih@anpiviastsiomoincatguh 1Loveniisriod Resivat fusthay emmnadimenhs dveinvention

provides a use according to the invention wherein the Cladribine-free (iv) period lasts at least about 8
months. In af¥SHE further embodiment, the invention provides a use according to the invention wherein
the Cladribine-free periods (ii) and/or (iv) last between about 8 and about 10 15months. In another further

embodiment, the invengion provides a use ccordirmg to the jnvention wherein{fﬁ%acebo- illis
administered dgﬁﬁﬁaﬁéfe I Wfﬁﬂ@gﬁ@cﬁg 0 5 %HW&‘E%%P%MBWFH ,Sﬁge% g?rsdpovides a
use accorglingtte theuirseestiatisedzerein tup dodrivinedseepeianhis foeenof mvyramirFsiragicmpl) another

further embodiment, the jnventign provides a use according to the invention wherei ainfepance
oo Tasts ug ESTEACA MorRTEAGY PSR T HHE TS 586 CBTASh ThRE medBoll u o
about 2 monthsrebarodheibarite b mivediziend, ihenan\ESas piritas alperactodingde tentrention
wherein the total dose o dribine reached at the end of the maint ce_period (iii) is ut 1.7 mg/kg.
76 1 another AR GrOULITh S ine SR GH BIoacl ol Abecy EVHE VB nain the
steps (Hi) to (iMearelogpesterPBil8ast one or two times. In a preferred embodiment, the invention provides
a use of Cladripine for the preparation of 5a pharmaceutical formulation for the treatment of multiple
cclerosis inertl ECHILTAIE 150 BWeh T A BRI RG de R S0 B an
induction peridesiwher¢tinoGgadribinepbssmaressias fantivelatiflarisadionisiiamed angiwvasyesffibecjotal

dose of Cladribine rgached at the end of the induction period is from about 1.7 mg/kg to about 3.5 mg/kg;
10(i)A Cladrib/REFPE

e period wherein no Cladribine is administered; (iii) A maintenance period wherein
Cladribine phaecaneajcafficarylatinablesdnelotiendR land wirareedthe diotaediose \ofl (el riviReé Bached at

th d of th int iod is | han.the total d f Cladribi d,at th fth
incoetion peridl T e A SHIG e MED eTEPLNSITE 0 M RS A B T e
inductiomperiag.|anuyetimatioyt gliosis) thsfammatioraboditakonoludss, MRIP To ahicaric2drioypbistéhse
Cladribine-frecf months, or up to.ahout 8 months;

the maintenangg%fr%’g%%s%i@@i% at@%%c?t%?”%%ﬁfﬁ@ rlt ug %@%%%%@%egnge%%n(iv%%t 'Wﬁ%’about
10 months; therojedsdmse of G18drfegacRdyeantiestedrihe ehd aictnbatienatandniteeeriodae eiation] . 7
mg/kg and Ste@)%p(aﬁgetg SYQﬁ{ﬁ&?ﬁf’H&? gé)a?gfgcrgpéa gn%r@cirpf)vp% ?\'ietﬁ‘r% gg;tfg]ﬁaslting Scale (SNRS) score
(Sipe et al., 1984, Neurology, 34, 1368-1372). Methods of early and accurate diagnosis of
20 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
25  adecrease 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 of this

30 invention.



In another embodiment, the invention provides a use of Cladribine for the preparation of a pharmaceutical
formulation for the treatment of multiple sclerosis wherein the formulation 25is to be orally administered
following the sequential steps below: (i)An induction period wherein Cladribine pharmaceutical formulation
is administered and wherein the total effective dose of Cladribine reached at the end of the induction
period is from about 0.7 mg/kg to about 1.4 mg/kg; i)A Gladribine-free period wherein no Cladribine is
administered; 17 (iii) A maintenance period wherein Cladribine pharmaceutical formulation is
administered and wherein the total effective dose of Cladribine reached at the end of the maintenance
period (iii) is Io er than the total effectlve se of Cladribine reached at the end of the |nduct|on eriod (0O;

5(iv)A Cladrlblﬁ c# WerfGl WiserSAMH deﬁEMs%@Hﬁﬂ%%HF IRTERBTRHEP e AHiBRIRMEQE, (g

invention provigdpsigidiseion. @aﬂ:rebmeafmtbmm@rﬁmmmpbazonamm&@ﬁbwrnL(W@Igefgrgm
treatment of multi ples Ie sis wherein the formulation is to be or dministered following the sequential
iR e

steps below: t $I(§d1\%11§?é ig! "&aﬁﬁg@g% 7f%qpnu\{\c[190 FQ& and
wherein the toetah&fms:tbva/\me abGlrdrivnedeashsd By theeeattef Haemrde@mnmémdms ffemoadpout 0.7

mg/kg to abou lén%a % A Cladrbﬁfe -free period wherein no Cladribine is administered; (iii) A
maintenance 61 RErdtt BI4EHiBM&pharmaceutical formulation is 15 administered and wherein the

total effective dose of Cladribine reached at the end of the malntenance period is lower than the total

ffective d f Clad hed d duct A Cladribine-f d
wherein no CIAIRIRRE 4 SRR ATEN CIBSARER A B hSt 0 o UBAUFEFAUALE r up t

about 3 monthsdar lspd@sc&ibadbdnlt(Em@mmghe/\@a&mmee\meeraBms wp ByZu3@A7i0mmnths, or
up to about 9 t out8m nths; the maintenance p (Hi.la p to, aboyt 2 months;
the Clacbine AL REod Tt R 2 Bbout 10 ol et ot toke oy AUEHE ached
the end of the phaintsseaticel perpdrisi wif02/Qd andstepsc(idsk o {ivramBetfpahteabpestorizsd one,
he end of th arigi a0 eif O elkmcb ftdspio fliwjra abpesforized
two or three tlﬁ‘«‘@fé’zﬁ §{?ﬁ0§referred embodiment, the invention provides Cladribine for use as a

e

medicament f t of multiple sclerosis wherein the medicament is to be orally administered
following the sequential steps below: 18 An induction period wherein Cladribine pharmaceutical

formulation is § %ﬁtdstere and ngiﬁ#éhe totalg%ose of C e reached at the end of thg induction
period is from 5 TW%&W&}(? e(lwﬁgeﬂ%l eﬁ‘ecg eHIF Wt reRh G 1 3H Bine is
administesed; Bhié)tab letaonteapsolzs pmyoebmherémrﬁbimmbmeqﬁmmmpeﬂﬂnaﬂrﬁtmnwIatafaramlgdmyistered
and wherein the total dase dribine reached at t of the mainten er|o s lower than the
el dose of CIRY ATAE b 20REh S EPBHE g IR o AID B P B, b R SO e o uhereir
no Cladribine ebeauhiitisteyed; Gadndyien thiecindpsties peoblelagtatintaasoles Zambnthg, contgintoiabout 3
months, or uIC)ei[gdition to Cladribine in the gquantity indicated above, a small quantity, for example less
than 5% by weight, magnesium stearate or other excipient. Tablets may contain the
20  foregoing amount of the compound and a binder, which may be a gelatin solution, a starch

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

Compositions
Compositions of this invention may further comprise one or more pharmaceutically
25  acceptable additional ingredient(s) such as alum, stabilizers, antimicrobial agents, buffers,

coloring agents, flavoring agents, adjuvants, and the like.

Compositions of this invention may be in the form of tablets or lozenges formulated in a
conventional manner. For example, tablets and capsules for oral administration may contain

30  conventional excipients including, but not limited to, binding agents, fillers, lubricants,



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 reached at the end of the maintenance period is
about 1.7 mg/kg and steps (iii) to (iv) are 15repeated performed one, two or three times. In another
embodiment, the invention provides a use of Cladribinetaccording to the invention wherein the
pharmaceutical formulation is to be orally administered at a daily dose of Cladribine about 3 to 30 mg

Cladribine, prefiiafelyrante 2tdmgeftiagriguts nEiatiRPegkerabivclimndlageibioe limiarotbesriher
embodiment, the invention_provides a use acc rdin@ﬁo the invention wherein the tot l(g(;)se of Cladribine

reached at the?§7R118f BN RABHY e HAYRAAo RUE Bagfy Al SR e AR RIS RE R B ISnE He hed at

the end of the iwiike nBCareened lisndea bt IActosry/kagdn anietoerystinee esphodispe mathwturegntion
provides a use gccordi goto the invar:tio _wrlerein the total fff ctjve dose of Cladrigbine reached at the end
of the inductiofFJsaHBAECSBBIE1 S GhoHE AR AR QUG PIaJBIRE B HEIMETHIE end of

the 30maintenasaatpesiestic MHULIR, Horgékay|dSel ipcsitrad embediidmsdha i ieniidy) bliovidena use of
Cladribine accordinﬁ to the invention qure'n thefh&@ace@tica rmulation is to Fe orgllﬂléadministered
once a day duPfi$AdInBBB BRI S AN UM SFEREIARRLHE: HEETHOE ABADABGIHES 2Us¥ SN eYadribine

according to thigninae i aihereinrihehaemaapleicaldpive Wedten isdorbim@rallyiansanistey kdseveral
times a day administered once a day during the induction period, preferably twice or three times a day,
more preferab'lg}t[ &l day. In another embodiment, the invention provides a use of Cladribine according

to the inventiogomissitigriiefothis rimeativaahtgr rigtabioni it or dynadatiomsténeld dingubdt teoabiowitet days
per month, pr ferablé from ahout 5 to about 7 dﬁgs per n]onth durin theFLn uctiothﬁ)eriod. In.ianother
embodintént, e AVEHFH S RISREETLRS oF LA B AT WL YT TheRi s Wh EPLIRPRHONS
pharmaceuticahigralsdatienfis iy ddiniaigigreroalboufor Céd aktitatkgntavithowh 208 daytsikgyitabieonth
during the inducHon p:ﬁfr%lf)d 20In ano bodime?gt the invention. rov@?s ause o(i Cladribine

Ie t '

her e .

according to tN& AutEreb HAAERE Q%rm%ﬁ%t% OPQ 'é’&FmW%'fé 09a88u8%2
days/kg to abdirhide08&alaysfangiey agaits,camulgifhimgnagetes anragqertod . Vehivled ed grdsocdiatens, the
invention provjdes a yse of Cladribipe according to the.25 invention wherein the pharmaceutical
formulation s TS BLIR, 26 aEH GATE CBbelIPUBbIPL O E i FRMAayE W bout day
2 each mmnth gluciosg/Mugandiyetipn gedatod. h30rdrgetiofleddbniddd) tayClganding fteloldsy, kkinsbowt day 3
each month during the induction period. In another embodjment, the inventi rovides a of
Cladribine ac cs(g?(ﬁ?ﬁ% t%erhgn Ryol?ogenate edlg‘e%ats@muigﬁung agerﬂs mcl?ﬂé? DUt aFe Rot Timited

to, lecithin, sorbitan monooleate, and acacia. Nonaqueous vehicles include, but are not

limited to, edible oils, almond oil, fractionated coconut oil, oily esters, propylene glycol,

and ethyl alcohol. Preservatives include, but are not limited to, methyl or propyl p-

20 hydroxybenzoate and sorbic acid.

Combination
According to the invention, Cladribine can be administered alone or in combination with
IFN-beta, prophylactically or therapeutically to an individual prior to, simultaneously or
25  sequentially with other therapeutic regimens or agents (e.g. multiple drug regimens), in a
therapeutically effective amount, especially therapeutic agents for the treatment of multiple
sclerosis. Active agents that are administered simultaneously with other therapeutic agents
can be administered in the same or different compositions and in the same or different
routes of administration.

30



5 invention wherein the pharmaceutical formulation 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 another embodiment,
the invention provides a use of Cladribine according to the 10 invention wherein the pharmaceutical
formulation 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. In another erttbodiment, the invention provides a use of
Cladribine according to the 15 invention wherein the pharmaceutical formulation is to be orally

administered ah ar@idyndogprehalonénl CrgiGiesitohaenirastebayid tormbpiatidayndtearimenthyring the
induction period. In another emé)odiment, th(it- invention provides a use of Cladribine according to the 20

invention whe R {A8REIREIEE G S CIaHBRI et #ePSFAR, 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
0041087100, B5THOTEA AP SRR B TR pFOTOS oo ERIABIAR AL Ry o

the preceding irtpirpstaviRediiliRe plocifackuticahiorntratiosr dingtbehadmisisieted in combination with
interferon-beta. 21 In a preferred embodiment, the invention provides a method for the treatment of
multiple sclerosis, comprising the oral administration of Cladribine or of a pharmaceutical formulation

thereof in a paﬁl@éﬁeﬁ’ﬂrﬂﬁﬁ@r@ﬂf@%@%ﬂN@ﬁQé@@s&“mﬂg BlRRsadRE todution fsdethahaegfaredadribine
or a pharmaceutical formulation thereof 5is administered and wherein the total dose of Cladribine reached

at the end of tHERRGIFHRIPHEHBSORGH. A5 AR A RYUGIBUBL TP A HivgaGR! Hutda dfigheliAteReriod

wherein no Clggribia isesibinstereehlibués Mamtpraasodtrredaykaspinciastigine, ek avelaiesceutical
formulation thereof is adminjstered and wherein the total dose of Cladribine reached at the 10end of the

maintenafice SaKOIYETHARS' HRAHY HYED RTINS PRI ADMATREHRIMAWSe end of the induction period
(0; (iv) A Cladiising-isgeaprripdshn Rt O dsareidbesthesntfared chimmeralerred arabedigent, the

invention provides a method for the treatment of multiple 15sclerosis, comprising the oral administration

of Cladribine SR ERpIREPRDe ARNSUR BN BSTafeNRHSDfRinded iR Hssf i ImprieiABstAE
following steps(hANdRGIHCHOsB oM YeaareiR Glashtang hrReiasaRRfRiHGRhOr RRUaHe EBEERS, i

administered and wherein the total effective dose of Cladribine reached at the end of the induction period

is from about BS7URRE/REeNalsoHeNdethig/RHCPDRA SaliirTHMELINSS FREINGHI VPR eYaIIRAE CRRIABHARDES

administgged; active fragments thereof,
Rebif® (recombinant human interferon-f) is the latest development in interferon therapy
for multiple sclerosis (MS) and represents a significant advance in treatment. Rebif® is
interferon (IFN)-beta 1a, produced from mammalian cell lines. It was established that
interferon beta-1a given subcutaneously three times per week is efficacious in the treatment
20  of Relapsing-Remitting Multiple Sclerosis (RRMS). Interferon beta-1a can have a positive
effect on the long-term course of MS by reducing number and severity of relapses and

reducing the burden of the disease and disease activity as measured by MRI.

The dosing of IFN-p in the treatment of relapsing-remitting MS according to the invention

25  depends on the type of IFN- used.

In accordance with the present invention, where IFN is recombinant IFN-B1b produced in

E. Coli, commercially available under the trademark Betaseron®, it may preferably be



(i) A maintenance period wherein Cladribine pharmaceutical formulation is administered and wherein the
total effective dose of Cladribine reached at the end of the maintenance period is lower than the total
effective dose of Cladribine reached at the end of the induction period (0; 25(iv)A Cladribine-free period
wherein no Cladribine is administered. 22 In a preferred embodiment, the invention provides a method of
treating multiple sclerosis with Cladribine, wherein Cladidbine is orally administered following the
sequential steps below: (i) Administering Cladribine, such that the total dose of Cladribine reached at 5the

end of the indyafiqRineriecsinbiEorrRbaYY leveRaikehia aRput 3 Goneker dhohaptiniseEmoacHdibine

during a Cladribine free period; (iii) Administering Cladribine such that the total dose of Cladribine
reached at the'&\y 184Nl kteREPREPkriod is lower than the total dose of Cladribine reached at the end
of the induction period (0; 10(iv)And optionally, a Cladribine-free period wherein no Cladribine is
administered. In a further preferred embodiment, the invention provides a method wherein the induction
period lasts ugtGGASHERNE MBIt edrase R et emshers |oNup ierambinaniibhtifd.al 8radechsiher

preferred embediment; 18Ry a5l Qf&}édﬁﬁrﬂ)”é%m‘?,d Whreitidig taalidere plgelaetingdiaaghed at

the end of the induction period is about 1.7 mg/kg.  In a further preferred embodiment, the invention

provides a mefiEmextardimeentster ey embmsieisihénteaonsauatieonnel dierkiatactsagsedfod is
about 3.5 mg/kg, | t ferr ' invention provides a method wherein the total
ot O et )

effective dose 0 reac lon period is about 1.4 mg/kg. 25In a further
preferred embdiremntiative Wwithnte pprsent s entitethadenhiendiis thee dotbiraninE-Nrge o exioduestSrup to

about 10 mon or up.to about 9 months, to ahout 8 months. In g further preferred embqdiment,
o invontion 1 BTE TRV RIS e o AT b s 1 SFER o to

about 3 montiRpifE 10 MR WrGaPN B sdnZdibletetl st intpiRisl enkodineent \Veednvenioqn arovides
a method wherein the total dose of Cladribine reached at the end of the maintenance period is about 1.7

mg/kg. 5In a faRRASE e iR dEHLRINAHL ha2AIEHRSH RFGHRIes a method wherein the total effective
dose of Cladribine reached at the end of the maintenance period is about 0.7 mg/kg.  In a further
preferred embodiment, the invention provides a method wherein the 10maintenance period is followed by
a Cladribine-f@@§8#fod. In another further embodiment, the invention provides a method according to the

invention whergifidihe ietatdingaditelriihtish aghtd s Sueransyat she SRR RESIRS Frabraph3->
15 RRMS or early SPMS.

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

between 18 and 55 years age.

20 In another embodiment of the invention, patients had at least one relapse within the prior 12

months of the treatment.

Use according to the invention
In one embodiment, the invention provides a use of Cladribine for the preparation of a
25  pharmaceutical formulation for the treatment of multiple sclerosis wherein the formulation
is to be orally administered following the sequential steps below:
(1) An induction period wherein Cladribine pharmaceutical formulation is
administered and wherein the total dose of Cladribine reached at the end of the

induction period is from about 1.7 mg/kg to about 3.5 mg/kg;



mg/kg and the total dose of Cladribine reached at the end of the maintenance period is 15about 1.7
mg/kg. In another further embodiment, the invention provides a method according to the invention
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 reached at the end of the 20maintenance period is about
0.7 mg/kg. In another further embodiment, the invention4provides a method according to the invention
wherein Cladribine is to be orally administered at a daily dose of about 3 to about 30 mg. 25In another

further embodimegi) the Aegadiohi irgrid eerppietiee aaeartaasméne aorantiasratherein Cladribine is to
be orally administ§r_ data dai% dose of about 10 m?ﬁi&lrgnot er further embadiment, the invention
|

provides a methol 'Hecofdingat AN 6e REERHERE ABEHAENG JrafEmagRtirele iR t5 about 7
days per month during thgraRiReitetionParirekihéneaptivee b ORIUED hodiawiat therovantsmmpovides

a method according to the invention wherein the steps (iii) are repeated_at Jeast one or two times. 5In
aother further embodin BATTETEEBRIGH ErIRATES T  eLE0Sh ity G T JEARS ABreoc
Cladribingsis to be adminjstaeaedoctiomberaip)with interferon-beta. Examples The following
abbreviations refer respectively tq the definitions below: 10 kilogram), pig (microgram), mg (milligram),
ALS (Acverse oAbl CNG REN8I e FELIELERY, C o AT HAB S oss (Expanded
Disability Statys S¢attheb MRS (Eaeimpshewveltgic RatiniSeale) attd(mfadenerihvevitiontiaheaiirous),
MIU (Million International units), MS (multiple sclerosis), MRI (Magnetic resonance imaging), p.o,.(per 0s),
PP (Primal) o O ELE B L Do oA T NBr o et S BTGRP i,

RRMS (Relapsiogtiiemitting multiple sclerosis), SPMS (Secondary progressive multiple sclerosis), s.c.
(subcutaneous), TIW (Three times a week), 2-CdA (2-chloro-2'deoxyadenosine or Cladribine), Ul
(Internatib%al unit). The efficacy and safety of oral Cladribine administration, eventually multi-dose
20administratibna dochedisgibodiadny ehdidnveatidpepassizies ety secanihg follthwinyehapratbemihelow:

Example 1: Or Ic}%{jri ine in the treatment of r 2 sing forms of MS A study of sixty patients with
relapsing form@%% HSi 8ﬂyﬁ'éﬂ§illae§5nﬁﬂi é?l%%tl'g E@@%Sundertaken. Each patient is first examined for
normal hepatic, renal, and bone marrow functioning to establish baseline values. Patients are selected

f Mal F le, b 18 and 55. f ho had I ithin the. prior 12
months. Fomelb pATUREC STIHRHEH e FENIAR PAYATHS ks ey b heis Hre BPEte Seatment
groups listed ithd alalectidrepaniod lasts up to about 4 months.

In a further embodiment, the invention provides a use according to the invention wherein

the total dose of Cladribine reached at the end of the induction period is about 1.7 mg/kg.

20 In a further embodiment, the invention provides a use according to the invention wherein

the total dose of Cladribine reached at the end of the induction period is about 3.5 mg/kg.

In another further embodiment, the invention provides a use according to the invention
wherein the Cladribine-free period lasts up to about 10 months, or up to about 9 months or

25  up to about 8 months.

In another further embodiment, the invention provides a use according to the invention

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



25 Table 1: Group 2-CdA 1 2 1.75 mg/kg 3 3.5 mg/kg Each of the patients in Groups 2 and 3 receives 3
mg or 10 mg 2-CdA (1, 2 or 3 administration(s) a day depending on the patient's weight) combined in
cyclodextrin 5 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-betacyclodextrin are
listed in Table 2 below: Table 2: Name of ingredients Fosmula mg/tablet Formula mg/tablet Cladribine-2-
hydroxypropyl-Bcyclodextrin- complex* 153.75 equivalent to 10 mg 2-CdA 30.60 equivalent to 3 mg

2-CdA Sorbitolpanatrérdfurher embodiment, the invention provides a use according to the invention

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

In another further embodiment, the invention provides a use according to the invention

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

In another further embodiment, the invention provides a use according to the invention

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

10 In another further embodiment, the invention provides a use according to the invention

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

In another further embodiment, the invention provides a use according to the invention
wherein the Cladribine-free periods (ii) and/or (iv) last between about 8 and about 10

15  months.

In another further embodiment, the invention provides a use according to the invention

wherein a placebo-pill is administered during the Cladribine-free period.

20 In another further embodiment, the invention provides a use according to the invention

wherein the Cladribine-free period is free of any administration.

In another further embodiment, the invention provides a use according to the invention
wherein the maintenance period lasts up to about 4 months, or up to about 3 months, or up
25  to about 2 months, preferably up to about 2 months.

In another further embodiment, the invention provides a use according to the invention
wherein the total dose of Cladribine reached at the end of the maintenance period (iii) is
about 1.7 mg/kg.

30



68.4 Magnesium Stearate (vegetable grade) 2.0 1.00 Total 200.0 100  * Cladribine is complexed and
lyophilised with 2-hydroxypropyl-B-cyclodextrin as a 10separate process as described in WO
2004/087101. 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 administrat&®n scheme of Table 3 15is applicable. 26 Table
3: Patient weight ranges (kg) Total target dose (kg) equivalent to 1.75 mg/kg Number of pills (10

mg)/induction peaRetMdinfurther embodiment, the invention provides a use according to the invention

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

In a preferred embodiment, the invention provides a use of Cladribine for the preparation of
5 a pharmaceutical formulation for the treatment of multiple sclerosis wherein the
formulation is to be orally administered following the sequential steps below:

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

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

(i) A maintenance period wherein Cladribine pharmaceutical formulation is
administered and wherein the total dose of Cladribine reached at the end of the
maintenance period is lower than the total dose of Cladribine reached at the end
of the induction period (i)

15 (iv) A Cladribine-free period wherein no Cladribine is 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
20  reached at the end of the maintenance period is about 1.7 mg/kg and steps (iii) to (iv) are

repeated performed one, two or three times.

In another embodiment, the invention provides a use of Cladribine for the preparation of a
pharmaceutical formulation for the treatment of multiple sclerosis wherein the formulation
25 isto be orally administered following the sequential steps below:

(i) An induction period wherein Cladribine pharmaceutical formulation is
administered and wherein the total effective dose of Cladribine reached at the
end of the induction period is from about 0.7 mg/kg to about 1.4 mg/kg;

(i) A Cladribine-free period wherein no Cladribine is administered,



Mid range Max Min Max Month 1 Month 2 Total 40 42.544.928 314437 4547.549.931.5349448
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(ili) A maintenance period wherein Cladribine pharmaceutical formulation is
administered and wherein the total effective dose of Cladribine reached at the
end of the maintenance period (iii) is lower than the total effective dose of
Cladribine reached at the end of the induction period (i);

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

In a further embodiment, the invention provides a use of Cladribine for the preparation of a
pharmaceutical formulation for the treatment of multiple sclerosis wherein the formulation
is to be orally administered following the sequential steps below:

10 (i) An induction period wherein Cladribine pharmaceutical formulation is
administered and wherein the total effective dose of Cladribine reached at the
end of the induction period is from about 0.7 mg/kg to about 1.4 mg/kg;

(i) A Cladribine-free period wherein no Cladribine is administered;
(ili) A maintenance period wherein Cladribine pharmaceutical formulation is

15 administered and wherein the total effective dose of Cladribine reached at the
end of the maintenance period is lower than the total effective dose of
Cladribine reached at the end of the induction period (i);

(iv) A Cladribine-free period wherein no Cladribine is administered;
wherein the induction period lasts up to about 4 months, or up to about 3 months, or up to
20  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 reached at the end of the maintenance period is about 0.7 mg/kg and steps (iii) to
(iv) are repeated performed one, two or three times.
25
In a preferred embodiment, the invention provides Cladribine for use as a medicament for
the treatment of multiple sclerosis wherein the medicament is to be orally administered

following the sequential steps below:
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(i) An induction period wherein Cladribine pharmaceutical formulation is
administered and wherein the total dose of Cladribine reached at the end of the
induction period is from about 1.7 mg/kg to about 3.5 mg/kg;

(i) A Cladribine-free period wherein no Cladribine is administered,

5 (ili) A maintenance period wherein Cladribine pharmaceutical formulation is
administered and wherein the total dose of Cladribine reached at the end of the
maintenance period is lower than the total dose of Cladribine reached at the end
of the induction period (i);

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

10 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
reached at the end of the maintenance period is about 1.7 mg/kg and steps (iii) to (iv) are

15 repeated performed one, two or three times.

In another embodiment, the invention provides a use of Cladribine according to the

invention wherein the pharmaceutical formulation is to be orally administered at a daily

dose of Cladribine about 3 to 30 mg Cladribine, preferably 5 to 20 mg Cladribine, most
20  preferably 10 mg Cladribine.

In another further embodiment, the invention provides a use according to the invention
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 reached at the end of the maintenance period is

25  about 1.7 mg/kg.

In another further embodiment, the invention provides a use according to the invention
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 reached at the end of the

30  maintenance period is about 0.7 mg/kg.
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In another embodiment, the invention provides a use of Cladribine according to the
invention wherein the pharmaceutical formulation is to be orally administered once a day

during the induction period.

In another embodiment, the invention provides a use of Cladribine according to the
invention wherein the pharmaceutical formulation is to be orally administered several times
a day administered once a day during the induction period, preferably twice or three times a

day, more preferably twice a day.

In another embodiment, the invention provides a use of Cladribine according to the
invention whereby the pharmaceutical formulation is orally administered about 1 to about 7
days per month, preferably from about 5 to about 7 days per month during the induction

period.

In another embodiment, the invention provides a use of Cladribine according to the
invention whereby the pharmaceutical formulation is orally administered about 0.02

days/kg to about 0.08 days/kg per month during the induction period.

In another embodiment, the invention provides a use of Cladribine according to the
invention whereby the pharmaceutical formulation is orally administered about 0.02

days/kg to about 0.08 days/kg per month during the maintenance period.

In another embodiment, the invention provides a use of Cladribine according to the
invention wherein the pharmaceutical formulation 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 another embodiment, the invention provides a use of Cladribine according to the

invention wherein the pharmaceutical formulation is to be orally administered at a daily
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dose of about 10 mg Cladribine from day 1 to about day 3 each month during the induction

period.

In another embodiment, the invention provides a use of Cladribine according to the
5 invention wherein the pharmaceutical formulation 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 another embodiment, the invention provides a use of Cladribine according to the
10 invention wherein the pharmaceutical formulation 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.

In another embodiment, the invention provides a use of Cladribine according to the
15 invention wherein the pharmaceutical formulation 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 another embodiment, the invention provides a use of Cladribine according to the

20 invention wherein the pharmaceutical formulation 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.

25  In another embodiment, the invention provides a use of Cladribine according to any of the
preceding claims wherein the pharmaceutical formulation is to be administered in

combination with interferon-beta.
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In a preferred embodiment, the invention provides a method for the treatment of multiple
sclerosis, comprising the oral administration of Cladribine or of a pharmaceutical
formulation thereof in a patient in need thereof comprising the following steps:
(1) An induction period wherein Cladribine or a pharmaceutical formulation thereof
5 is administered and wherein the total dose of Cladribine reached at the end of
the induction period is from about 1.5 mg/kg to about 3.5 mg/Kkg;
(i) A Cladribine-free period wherein no Cladribine is administered;
(i) A maintenance period wherein Cladribine or a pharmaceutical formulation
thereof is administered and wherein the total dose of Cladribine reached at the
10 end of the maintenance period is lower than the total dose of Cladribine reached
at the end of the induction period (i);
(iv) A Cladribine-free period wherein no Cladribine is administered.

In a preferred embodiment, the invention provides a method for the treatment of multiple
15 sclerosis, comprising the oral administration of Cladribine or of a pharmaceutical
formulation thereof in a patient in need thereof comprising the following steps:

(i) An induction period wherein Cladribine or a pharmaceutical formulation thereof
is administered and wherein the total effective dose of Cladribine reached at
the end of the induction period is from about 0.7 mg/kg to about 1.4 mg/kg;

20 (i) A Cladribine-free period wherein no Cladribine is administered,

(ili) A maintenance period wherein Cladribine pharmaceutical formulation is
administered and wherein the total effective dose of Cladribine reached at the
end of the maintenance period is lower than the total effective dose of
Cladribine reached at the end of the induction period (i);

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

In another further embodiment, the invention provides a method according to the invention

wherein the steps (iii) to (iv) are repeated at least one or two times.
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In a preferred embodiment, the invention provides a method of treating multiple sclerosis

with Cladribine, wherein Cladribine is orally administered following the sequential steps

below:
(1) Administering Cladribine, such that the total dose of Cladribine reached at
5 the end of the induction period is from about 1.7 mg/kg to about 3.5 mg/kg;
(i)  Administering no Cladribine during a Cladribine free period;
(iti))  Administering Cladribine such that the total dose of Cladribine reached at
the end of a maintenance period is lower than the total dose of Cladribine
reached at the end of the induction period (i);
10 (iv)  And optionally, a Cladribine-free period wherein no Cladribine is

administered.

In a further preferred embodiment, the invention provides a method wherein the induction
period lasts up to about 4 months, or up to about 3 months, or up to about 2 months.

15
In a further preferred embodiment, the invention provides a method wherein the total dose

of Cladribine reached at the end of the induction period is about 1.7 mg/kg.

In a further preferred embodiment, the invention provides a method wherein the total dose
20  of Cladribine reached at the end of the induction period is about 3.5 mg/kg.

In a further preferred embodiment, the invention provides a method wherein the total

effective dose of Cladribine reached at the end of the induction period is about 1.4 mg/kg.

25  Inafurther preferred embodiment, the invention provides a method 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 invention provides a method wherein the
maintenance period lasts up to about 4 months, or up to about 3 months or up to about 2

30 months.
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In a further preferred embodiment, the invention provides a method wherein the total dose

of Cladribine reached at the end of the maintenance period is about 1.7 mg/kg.

5 In a further preferred embodiment, the invention provides a method wherein the total

effective dose of Cladribine reached at the end of the maintenance period is about 0.7

mg/kg.

In a further preferred embodiment, the invention provides a method wherein the

10 maintenance period is followed by a Cladribine-free period.

In another further embodiment, the invention provides a method according to the invention

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 reached at the end of the maintenance period is

15 about 1.7 mg/kg.

In another further embodiment, the invention provides a method according to the invention

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 reached at the end of the

20  maintenance period is about 0.7 mg/kg.

In another further embodiment, the invention provides a method according to the invention

wherein Cladribine is to be orally administered at a daily dose of about 3 to about 30 mg.

25  In another further embodiment, the invention provides a method according to the invention

wherein Cladribine is to be orally administered at a daily dose of about 10 mg.

In another further embodiment, the invention provides a method according to the invention

wherein Cladribine is orally administered about 1 to about 7 days per month during the

30 induction period.
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In another further embodiment, the invention provides a method according to the invention

wherein the steps (iii) are repeated at least one or two times.

In another further embodiment, the invention provides a method according to the invention

wherein Cladribine is to be administered in combination with interferon-beta.

Examples

The following abbreviations refer respectively to the definitions below:

kg (kilogram), pug (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),
p.o. (per os), PPMS (Primary progressive multiple sclerosis), PRMS (Progressive
relapsing multiple sclerosis), RRMS (Relapsing-remitting multiple sclerosis), SPMS
(Secondary progressive multiple sclerosis), s.c. (subcutaneous), TIW (Three times a week),

2-CdA (2-chloro-2’deoxyadenosine or Cladribine), Ul (International unit).
The efficacy and safety of oral Cladribine administration, eventually multi-dose
administration, according to the invention can be assessed for example following the

protocol below:

Example 1: Oral cladribine in the treatment of relapsing forms of MS

A study of sixty patients with relapsing forms of clinically definite multiple sclerosis is
undertaken. Each patient is first examined for normal hepatic, renal, and bone marrow
functioning to establish baseline values.

Patients are selected from Male or Female, between 18 and 55 years of age who had one or

more relapses within the prior 12 months. Female patients are non-pregnant female.

Patients are randomly assigned to one of the treatment groups listed in Table 1 below:
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Table 1:

Group 2-CdA
1 -

2 1.75 mg/kg

3 3.5 mg/kg

Each of the patients in Groups 2 and 3 receives 3 mg or 10 mg 2-CdA (1, 2 or 3
administration(s) a day depending on the patient’s weight) combined in cyclodextrin
formulation as described in WO 2004/087101, Example 3. The Compositions of the
Cladribine formulations in 3 mg or 10 mg 2-CdA tablets containing hydroxypropyl-beta-

cyclodextrin are listed in Table 2 below:

Table 2:
Name of ingredients Formula Formula
mg/tablet mg/tablet
Cladribine-2- 153.75 30.60

hydroxypropyl-i3-

cyclodextrin- complex* equivalent to 10 mg 2-CdA | equivalent to 3 mg 2-CdA

Sorbitol powder 44.25 68.4
Magnesium Stearate 2.0 1.00
(vegetable grade)

Total 200.0 100

* Cladribine is complexed and lyophilised with 2-hydroxypropyl-R-cyclodextrin as a
separate process as described in WO 2004/087101.

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.
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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 | 44.9 28 314 4 3 7
45 475 | 499 | 315 34.9 4 4 8
50 525 | 54.9 35 38.4 5 4 9
55 575 | 59.9 | 385 41.9 5 5 10
60 62.5 | 64.9 42 45.4 5 5 10
65 675 | 69.9 | 455 48.9 6 5 11
70 725 | 74.9 49 52.4 6 6 12
75 775 | 79.9 | 525 55.9 7 6 13
80 825 | 84.9 56 59.4 7 6 13
85 875 | 89.9 | 595 62.9 7 7 14
90 925 | 94.9 63 66.4 8 7 15
95 975 | 99.9 | 66.5 69.9 8 8 16
100 | 1025|1049 | 70 73.4 9 8 17
105 |[107.5]109.9| 735 76.9 9 9 18
110 | 1125|1149 | 77 80.4 9 9 18
115 | 1175|1199 | 80.5 83.9 10 9 19
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 62.9 4 4 3 3 14
45 | 475 | 499 | 63 69.9 4 4 4 4 16
50 | 525 | 549 | 70 76.9 5 4 4 4 17
55 | 575 | 599 | 77 83.9 5 5 5 4 19
60 | 625 | 649 | 84 90.9 6 5 5 5 21
65 | 675 ] 699 | 91 97.9 6 6 5 5 22
70 | 725 | 749 | 98 | 104.9 6 6 6 6 24
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Patient Total target Number of pills
weight ranges dose (10 mg)/induction period
(ko) (ko)
equivalent to
3.5 mg/kg

Min | Mid | Max | Min Max | Month | Month | Month | Month | Total

range 1 2 3 4
75 | 775 | 79.9 | 105 | 111.9 7 7 6 6 26
80 | 825 | 849 | 112 | 118.9 7 7 7 6 27
85 | 875 | 89.9 | 119 | 125.9 7 7 7 7 28
90 | 925 | 949 | 126 | 132.9 8 8 7 7 30
95 | 975 ] 99.9 | 133 | 139.9 8 8 8 8 32
100 | 102.5|104.9 | 140 | 146.9 9 8 8 8 33
105 | 107.5]109.9 | 147 | 153.9 9 9 9 8 35
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.

5 In Group 2 patients receive a daily oral administration of Cladribine for about 5 days a
month during 2 months (induction period) of 2-CdA cyclodextrin formulation such as the
total effective dose administered at the end of the first 2 months approximates about 0.7
mg/kg (total dose of about 1.75 mg/kg for a bioavailablility of about 40%); followed by
administration of placebo for 2 months; followed by 8 months of no treatment.

10
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

15 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
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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-fee patients at 24 months.

Lymphocyte markers and monocyte counts are monitored in the patients.

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.
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Claims:

29

A method of treating relapsing-remitting multiple sclerosis or early secondary
progressive multiple sclerosis comprising the oral administration of a formulation
comprising cladribine to an individual having relapsing-remitting multiple
sclerosis or early secondary progressive multiple sclerosis following the
sequential steps below:

(i)  An induction period lasting from 2 months to 4 months wherein said
formulation is orally administered and wherein the total dose of Cladribine
reached at the end of the induction period is from 1.7 mg/kg to 3.5 mg/kg;

(i) A Cladribine-free period lasting from 8 months to 10 months, wherein no
Cladribine is administered,

(iii) A maintenance period lasting from 2 months to 4 months, wherein said
formulation is orally administered and wherein the total dose of Cladribine
reached at the end of the maintenance period is lower than the total dose of
Cladribine reached at the end of the induction period (i);

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

The method according to claim 1, wherein the induction period lasts 4 months.

The method according to claim 1, wherein the induction period lasts 2 months.

The method according to claim 1, wherein the total dose of Cladribine reached at

the end of the induction period is 1.7 mg/kg.

The method according to claim 1, wherein the total dose of Cladribine reached at
the end of the induction period is 3.5 mg/kg.

The method according to claim 1, wherein the Cladribine-free period (ii) lasts 10

months.



37 115117.5119.9 161 167.9 10 10 9 9 38 In Group 1 patients receive a placebo (saline) for 4 months
followed by 8 months of no treatment. 5In Group 2 patients receive a daily oral administration of
Cladribine for about 5 days a month during 2 months (induction period) of 2-CdA cyclodextrin formulation
such as the total effective dose administered at the end of the first 2 months approximates about 0.7
mg/kg (total dose of about 1.75 mg/kg for a bioavailablidity of about 40%); followed by administration of
placebo for 2 months; followed by 8 months of no treatment. 10 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 mgonths
pproximates abdat 1.4 TR RLEHRE BB HIGTRE o LGOI % B S8ty ollowed

by 8 15months of no tregfmignt. 28 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 5 cyclodextrin formulation

for about 5 days @ morthdaie2hawatbsr tingirdenantce, peiipahwitriamtoneicdpsadslahsasifunteal
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 t@ braiMhesimiscassaoalig Wbl giradreasieriaitMSonrangiol Bl sefpsanhiseerslogical
examination as descrittg%}n Miller et al., 1996, above: Evans et al., 1997, above; Sipe et al., 1984, above;
and Mattson, 2002, ab .Vﬂﬂl%ﬁl?esrﬁ%uﬁg% aff)%?s% ﬁ?(\év and MRI study (brain or spinal cord, according to

localization of the lesiong)) at marititdétion péropalipetsrdisid tdynmreiss siomanidisteecdnvealdy baying a
Koy el i e R G L S o
in brain lesions. period is from 1.7 mg/kg to 3.5 mg/kg;
(i) A Cladribine-free period wherein no Cladribine is administered,
(iii) A maintenance period wherein said formulation is administered orally and
wherein the total dose of Cladribine reached at the end of the maintenance
15 period is lower than the total dose of Cladribine reached at the end of the
induction period (i); and
(iv) A Cladribine-free period wherein no Cladribine is administered;
wherein the maintenance period (iii) lasts 2 months; the Cladribine-free period (iv)
lasts 10 months; the total dose of Cladribine reached at the end of the maintenance
20 period is 1.7 mg/kg and steps (iii) to (iv) are repeatedly performed one, two or three

times.

10. The method according to claim 1, wherein the total dose of Cladribine reached at
the end of the induction period is 3.5 mg/kg and the total dose of Cladribine
25 reached at the end of the maintenance period is 1.7 mg/kg.

11. The method according to claim 1, wherein the formulation is orally administered

at a daily dose of 3 to 30 mg Cladribine.



20The 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.
29 Claims: 1.A method of treating relapsing-remitting multiple sclerosis or early secondary progressive
multiple sclerosis comprising the oral administration of a formulation 5 comprising cladribine to an
individual having relapsing-remitting multiple sclerosis ot early secondary progressive multiple sclerosis
following the sequential steps below: (i) An induction period lasting from 2 months to 4 months wherein

said formulation ig prafphadneinisiesesbanagnbeiaimthevipatrosr ebkiariirimnes iggchrdinistbeend of
the induction period is from 1.7 m to 3.5 m%/é}%]w i) A Cladribine-free period lasting from 8 months to
, (M

/K
10 months, wherein nanﬂag@”b'iHBgfs dRime& A maintenance period lasting from 2 months to 4
months, wherein said formulation is orally administered and wherein the total dose of Cladribine
15reached at the end of the mﬁintenance period is lower than the total dose of Cladribine reached at the

end of the inductidr peHSuTEN0d ASFNPIIHFIRTr & WRFTE Wit IR GUOR M iBIAEY @A RiSEteTed.

2.The method accordingtéoralayy der Witgkaiduhegnekipinrietipeiests 4 months. 3.The method according
to claim 1, wherein the induction period lasts 2 months. 4. The method according to claim 1, wherein the

total dose of Cladribine reached at the end of the induction period is 1.7 mg/kg. 5.The method according
to claim 1, whereiptheTthéah@aasi cicCiedivipine ceashed ahdreiendeoitte (duioivperdodisaded ama/kg.
6.The method accordiqg to claim 1, wherein the Cladribine-free period (ii) lasts 10 30months. 30 7.The
method according to cl it EPSVHE\%in the Cladribine-free (iv) period lasts 10 months. 58.The method
according to claim 1, wherein the maintenance period lasts 2 months.

10 15. The method according to claim 1, wherein the steps (iii) to (iv) are repeated at

least two times.

16. The method according to claim 1, wherein the formulation is administered in
combination with interferon-beta.
15
17. A method of treating relapsing-remitting multiple sclerosis or early secondary
progressive multiple sclerosis comprising the oral administration of a formulation
comprising cladribine to an individual having relapsing-remitting multiple
sclerosis or early secondary progressive multiple sclerosis following the
20 sequential steps below:-

(i)  An induction period lasting from 2 months to 4 months wherein said
formulation is orally administered and wherein the total dose of Cladribine
reached at the end of the induction period is from 1.7 mg/kg to 3.5 mg/kg;

(i) A Cladribine-free period lasting from 8 months to 10 months, wherein no

25 Cladribine is administered,

(iii) A maintenance period lasting from 2 months to 4 months, wherein said
formulation is orally administered and wherein the total dose of Cladribine
reached at the end of the maintenance period is 1.7 mg/kg; and

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

30



9.The method according to claim 1, wherein the formulation is orally administered following the sequential
steps below: (i) An induction period wherein said formulation is administered orally and 10wherein the
total dose of Cladribine reached at the end of the induction period is from 1.7 mg/kg to 3.5 mg/kg; (i) A
Cladribine-free period wherein no Cladribine is administered; (iii) A maintenance period wherein said
formulation is administered orally and wherein the totaladose of Cladribine reached at the end of the
maintenance 15period is lower than the total dose of Cladribine reached at the end of the induction period
(0;and (iv) A Cleglribine:-tirenparaedordiegatindi e lEdrivharin arMHaisasadienbaabisthendraiitienance
period (iii) lasts 2 months; the Cladribine-free period (iv) lasts 10 months; the total dose of Cladribine
reached at the end of the maintenance 20period is 1.7 mg/kg and steps (iii) to (iv) are repeatedly

performed one, twQ or fhiemétmssacctPdihhedetiined acerseinotke malvtibnvpeeatritatiedetahdnpse of
Cladribine reached at the end of the induction period is 3.5 mg/kg and the total dose of Cladribine

25reached at the end of the maintenance period is 1.7 mg/kg. 31 The method according to claim 1,
wherein the formyatioriie afethoadovorisiegad alaintailyieseinlid toigl Gadrdvivrdiibmemetanddagcording

to claim 1, wherein the formulation is orally administered 1 to 7 days per month during the induction
period. The method actrél %ﬁﬁdﬂﬁuﬂ'mg%'ﬂdtﬁelsféﬂ #) to (iv) are repeated at least one time. The
method according to claim 1, wherein the steps (iii) to (iv) are repeated at least two times. The method
according to claim 1, wherein the formulation is admjgistered.in combingtion with interferon-beta. A
hetnod of eating lciab i GS A AREPHHITER: LEIEh s Gl e LS S HRSCLRE FRGRTSR Sclerosis
comprising the oral adminisitiasfctheoiina doriorupiia (o8P rigirig cladribine to an individual having
relapsing-remitting multiple sclerosis or early secondary progressive multiple sclerosis following the 20
sequentié'tiJ steps below:- (i) An induction period lasting from 2 months to 4 months wherein said
formulation is orallp admisistetted aocbvdveyenclagtdia| wheeiofthdadatribénecticb @draiditie) ergtofthe
induction period is from 1.7 mg/kg to 3.5 mg/kg; (ii) A Cladribine-free period lasting from 8 months

to 10 months, wherein r}'118'5%‘:0Iadribine is administered; (iii) A maintenance period lasting from 2 months
to 4 months, wherein said formulation is orally administered and wherein the total dose of Cladribine

reached at the enj.of the, mallenanes BRLCS ' T/ierthd (b9 ASiasrelns: s 1Ry hgcem no
15 10 months.

24. The method according to claim 17, wherein the maintenance period lasts 2

months.

20 25. The method according to claim 17, wherein the formulation is orally administered

at a daily dose of 3 to 30 mg cladribine.

26. The method according to claim 17, wherein the formulation is orally administered
at a daily dose of 10 mg cladribine.
25
27. The method according to claim 17, wherein the formulation is orally administered

1 to 7 days per month during the induction period.

28. The method according to claim 17, wherein the steps (iii) to (iv) are repeated at

30 least one or two times.



18. The method according to claim 17, wherein the induction period lasts 4 months. 19. The method
according to claim 17, wherein the induction period lasts 2 months. 520. The method according to claim
17, wherein the total dose of cladribine reached at the end of the induction period is 1.7 mg/kg. 21. The
method according to claim 17, wherein the total dose of cladribine reached at the end of the induction
period is 3.5 mg/kg. 10 22. The method according to clagm 17, wherein the cladribine-free period (ii) lasts
10 months. 23. The method according to claim 17, wherein the cladribine-free period (iv) lasts 1510
months. 24. The method according to claim 17, wherein the maintenance period lasts 2 months. 2025.
The method according_to claim 17, wherein the formulation is arall atdﬁr;nini tered. at a daily dose, of 3 to
30 g clacribine. 56, THE FRENGH 2EEHy 1 ERAM 17 ARG Ho T S1aKY deiinBered at
a daily dose of 10 mg ¢ladtbiagei intbgemetiveth according to claim 17, wherein the formulation is
orally administered 1 to 7 days per month during the induction period. 28. The method according to

claim 17, wherein the steps (iii) to (iv) are repeated at 30least one or two times. 33 29. The method
accordingsto claim 17, wherein the formulation is administered in combination with interferon-beta.



