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AND | NTERFERON BETA FOR TREATI NG MJULTI PLE SCLERCSI S Field of the Invention
5 This i nwernigns43 rel ated to the use of the conbi nati eaTafS2e1e/08f2r4nom de
and interferon beta thereof, for the preparation of a nedicanent for use in
treating nmultiple sclerosis. Background of the Invention 10 Miultiple
sclerosis (M5) is a debilitating, inflammatory, neurological illness
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primarily affects young adults with a higher 1 ncidence in females. Synptons
of the disease include fatTRBATIMGAMDESEELE SEHEROBISIgl i ng, dysest hesi as,

vi sual di sturbances, 15di zziness, cognitive inpairnent, urol ogic
dysfunction, decreased nobility, and depression. Four types classify the
clinical patterns of the di seasgijgefaRsim@ntipgM tting, secondary
progressive, primary-progressive and progressive-relapsing (S.L. Hauser and
D. E.5 Goodkin, Miultiple Sclerosis and O her Denyelinating Di seases in
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hovever ,bdth theredt, fOnGleyprepartiohed o maticahend eoniald inateatingananiprs seledksisc of
the disease is the result of an autoi mmune response perhaps triggered by an
environnmental insult, e.g. a viral infection. Specifically, it is
25hypot hesi zed that M5 is cau | < i at ed, autoi mune

i nfl ammatory reaction. The au?%gﬁﬁ§%@j§2§ﬁimygﬁsrfongly supported by the
factothat antibodies specific to nyelin basic protein (MBP) have been found

in the r and cere spinal fluid of M5 patients and these anti bodi es
L ong Rl eSSt ISER S deniliativd. RiamEmaty Ui fauliessr ot col | bt ds

i ncreas i i M b Ii I I ot is
specul a'fc é‘%‘r%ﬁgﬁte??QZﬁeﬁwgr?% gﬁﬁghgéiamnﬁl (F)ItE er Sc Fféliﬁ'a?ﬁgvdé%]ﬁ%e ‘err@]ﬂ”'gs
act i vat iadfects y®ingeadgtsawdh mevgloghiagidenaadh fscalesi @ynuftomptafkhadssease

o B o PR AT TR, v
20113 00f12AmESd, 'éﬁéﬂﬁi%gg%aﬁﬂweﬂﬂ,gg_@gogﬁéysfﬁﬁétw, BeefeabdNesbintyo8d M

GawH Il, New York, 1 pp. 9 1) .” Progressive M5 (primary and
secondardgpresgione FoHE bpes tlassify line cbrjealaratierne opihecdiseass; calapbing- wi t h

denyel i I T - 2- -3- I - - 2- [ :

ol o (4 TebERe SRR, PRt 1 € SRR o B SRR R ab f R Srlpaia For mul a
1) for t(Sdatiagendndi DIEe GoddkimNIgitiprsStlerssigiand CaredDemyblifatindaDrebsds .

6, 794, 410. Al though aforesaid patent disclgses that teriflunonm de ma

possi bl yN bEreeems Metcinleshoblnéehal Megigisund IKedian+\wlbd Meaw-Hl, 895,
tregtin k clerosis to treat the disease, no specific conbination
is %di g)ﬂsdftggp%ﬂgéhow such efficacy and safety in treating nmultiple
sclerosis. NIl HBCOH 0 CF3 | 15Summary of the Invention This invention

is related to a nethod f treating relapsing-remtting formof nultiple
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effective anmount of 20interferon beta-la or 1b. Detail ed Description of the

| nvent i qrergps triggered by an environmental insult, e.g. a viral infection. Specifically, it is

25 hypothesized that MS is caused by a T-cell-mediated, autoimmune inflammatory
reaction. The autoimmune basis is strongly supported by the fact that antibodies
specific to myelin basic protein (MBP) have been found in the serum and
cerebrospinal fluid of MS patients and these antibodies along with T-cells that are
reactive to MBP and other myelin proteolipids increase with disease activity.

30 Furthermore, at the cellular level it is speculated that T-cell proliferation and other
cellular events, such as activation of B cells and macrophages and secretion of
cytokines accompanied by a breakdown of the blood-brain barrier can cause
destruction of myelin and oligodendrocytes. (R.A. Adams, M.V. Victor and A.H.



3 WO 2011/ 005907PCT/ US2010/ 041274 "Clinically proven effective" nmean that
the results of clinical trial are statistically significant, i.e., the
resul ts oVotzha/wkdoni cal trial are not likely to be due toTaisano®41274 h an

al pha level |ess than 0.05. 5"Patient” nmeans manmal s, particul arly hunmans.
"Pharnmaceutically effective anbunt” neans an anount of a

conpound/ conposition according to the present invention effective in
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bet a- la%ﬁﬂlﬁéﬁ%ﬁlﬁ@lpﬁ%ﬁﬂﬁ?ﬁ?@ M(i‘egiameliglrlrgﬁ%p \P%rfé %70 pr?é%@:ﬁgtﬁgy la once
a week, IﬁagtemﬂeaMlSy(prmararamsmﬂcandgry)mmayabem:ased omtzgnemoaieganenartlee tinmes a
week, particularl subc neo or about 44 ntg beta-la three tines a
week, pdtPPERH &FG rrnggl% \S?ng‘lay'b or 0.25 ng beta-1b every other day,
particul arly subcut aneousl y. 15 "Treat" or "treating" neans to alleviate

synptonms, elimnate the causation of the synptons either on a tenporary or
per nnenthease of (Hr2-eyann-aduieroxns-bel- 2wnoireacipté aridnermnagthyiphpnyientde t he
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in a patdistibsedinng sl RatenteNd. 6,7947110s i Athcagm aforgsaid patehodistspsatthant about
7 ng or about 14 ng teriflunom de once a day, and a stable dose of

i nt er f ertgfiflyaraideanay PPasiblysmeembinedawith anpter saEROURE knowN torke i nvent i on
's a ”Eté’r%%tlfxé’fforltFe‘%nggWﬂuft@}@?&éf&%us troetPééttthé%usfe%E‘ 5% sg‘g&hbl%ﬁb?ﬁét%fn%' S
in a patient n nee , I S ng concur EriNg 1o the
pat i@nt dibcosed toghaw sablmefﬁchéymdtwfetf/hmlmmld@ntnnn@ea;cdﬂgslsand a stabl e
dose of interferon beta-1la or |b. 30Another particular enbodi ment of the
invention is related to a clinically proven effective nethod for treating
rel apsing-remtting formof nultipj\e sclerosis, in a patient in need
thereof, conprising adm nistering 1o the patient about 7 ng or about 14 ny
teriflunom de once a day, and a stable dose of interferon beta-la or 1b. 4
wo 2011/ 005907PCT/ US2010/ 04112 the|H particul ar enbodi ment of the
invention is related to a net at A rel apsing-remtting form of
multiple sclerosis, in a pati ent in eed gof , conprising adm nistering
to the patient about 7 ny teriflQHfonDde oN day and about 30 ntg

5bet a- 1a once a week. Another particular e od| nehy of the invention is
related to a nethod for treating relapsing-remtting formof nultiple
sclerosis, in a patient in need thereof| conprising adninistering to the
patient about 7 ng teriflunom de once a day and about 22 ntg 10bet a-la
three tines a week. Another particul ar enbodi nrent of the invention is
relgged to a nmethod for treatiSgmhiirpestHomMiventiéhi ng formof nmultiple
sclerosis, in a patient in need thereof, conprising admnistering to the
pati ent about 7 rrg terifl unom de once a day and about 44 ntg 15beta- la
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related to a ing relrapsing=re

scler OSIsderogusamp@bet&@’at ih meegabetdofr cehprisiognadisniseriad to the patiemgabout the
pati ent about terifl unom de once a day and about 0.25 ng 20bet a-1b
every otrﬁgprég’?U{T%\ﬁmQ@“ﬂHﬁPm'%Iaé}d %HB@HT‘@:%@H’“C@HY eHeciR@RPIBNOTi s rel at ed
to é’o”eﬁﬁfé‘?fefr&ﬁb%f %lopg relapsing-remtting formof multiple sclerosis, in
a patient in need th ereo conprising admnistering to the patient about 14
ng teriflunom de once a day and about 30 ntg 25beta-la once a week. Anot her
particul ar enmbodi ment of the invention is related to a nmethod for treating
relapsing-remtting formof nultiple sclerosis, in a patient in need
thereof, conprising admnistering to the patient about 14 ng teriflunom de
once a day and about 22 ntg 30beta-la three times a week. 5 wo

2011/ 005907PCT/ US2010/ 04120atafiadDescription ptthealnventiati nent of the invention
IS |lated to a nethod for treating nultiple sclerosis, in a patient in

need t hereof, conprising admnistering to the patient about 14 ny

terifl unuaised apees ardet réuthab e déderiptignhatife irivehtiog ethel foRswiagWeeKs,

5Anot her particul ar enbodi nent of the invention is related to a nethod for
treati nym@%@bﬁﬁgsemlﬁﬁﬁeﬁgsm@fh?@ﬂdﬁ’(ﬁt@fl’%t%h@‘& tedfellewingrmgapi@gsent in
need thereof, conprising admnistering to the patient about 14 ny
teriflunom de once a day and about 0.25 ng beta-1lb every ot her day.




10Anot her particul ar enbodi nent of the invention is related to a nethod for
treating relapsing-remtting formof mgtiple sclerosis, wherein

terifl unowDadelv®s®dm ni stered orally. Anot her parti culPar/usedrodirzent of
the invention is related to a nethod for treating 15rel apsing-remtting
formof nultiple sclerosis, wherein the interferon beta-1a is adm nistered
i ntranmuscul arly or subcutaneously. Another particul ar enbodi nent of the

i nvent i gyl ; reat i i i NG5 I 1okl f orm of
mul 1 pl oA e R O e At SRR e SN, o

subcut arsgnitant, keothesresphlis of thd einicativialiame mot bikely he be uertoiavance witk ait ed
to a nethod for &%gtfcin (gle nunmber of T1-Gd lesions in a patient afflicted
with rel © {9aMm8-%%r m of mul tiple sclerosis, conprising

adm nistering to the patient about 7 ng or about 14 ng 25teriflunom de, and
a pharmaceutically effective anount of interferon beta-1la or |b. Another
par t§ cul 'Batient seeansnagimealseparicelarlydhwmans.el ated to a nethod for reducing
the nunber of T1-Gd lesions in a patient afflicted with relapsing-remtting
formof nultiple sclerosis, conprising adm nistering to the patient about 7
g or abeuarrhdcemticiy effetlivnamodat"anegnfad aynodn&fa &nbdehdiesapesition
interferon beta-1a or Ib. Another particul ar enbodi nent of the invention is
rel at ed aG§OEing tofheaprepept ventien ﬁgé@ti\@e'nr%t)ﬂ%ng &re desitrd Hgrapeutioeffrat. of
T1-Gd lesions in patients afflicted with 6 wo 2011/ 005907PCT/ US2010/ 041274
relapsing-remtting formof nmultiple sclerosis, conprising admnistering to
t helpat i“Stdablaldose of intgrferorabetat1aldr iy’ means bdnomistdeingnfoe exadaye, abudit 30

st abl e dose o{ i nterferon beta- 16} b. 5Anot her ar%t‘jééul ar enbodj nent of
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t he i nvdft9 BRtA-$a CBCGEHES!H RATEEY ﬁ'ﬁ%éﬂ]fﬁ%/mlﬂﬁ%‘\'/%f  Of PERYT e MRS PRIG-kepinree
reduci ngih &€ 5 WHEEY aﬁfcuTé‘rr Hc%%érﬂ{b%s!gf] oP@bbEN4& nftlf bétal £AthAbd fimes a
relapsing-remtti ng ormof multiple sclerosis, corprising concurrently
adni ni stweélgarticuldrty pehdutaneaustytor 0.2 my betbell everyrajhereday, lpanticdlally once a
day, and sE abl e dose of interferon beta-l1a or Ib. 10 Another particul ar
enmbodi maﬁ‘l%CH aNeRESYnvention is related to a method for reducing the nunber
of T4-Gd lesions in a patient afflicted wth relapsing-remtting form of
mul tiple_sclerosis, conprising adm nistering to the patient about 7 ng or
about 14 Treptt erf itrealingnimeansrio@llaviats syraptpras, sligtinatedbs eapsaiion ef ther on

bet a- 1a rei [ +&d:. | esio i in the
pati ent ﬁ?fmgmvg]a%gtoﬂe%rﬁgééﬂggpﬁéngr&ﬂé@%|sd§§Lp @%v:eﬁ{ é'regé\r%gtﬂebet a-la or
1 b al onpednaridecst Panptoats eirthe maaskd@isbrddr drivendiivantion is related to a
clinically proven effective nmethod for reducing nunbers of Ti-Gd lesions in
patients afflicted with 20rel apsing-remtting formof nmultiple sclerosis,
co i si 1St erd L eht s ; ny

teri Iundgﬁle ggmocn#l:az egﬁﬂaéa\tgr’r{eg%gh@e?ﬁ g%rﬁﬂéﬁrgggééﬂlloéﬁhc?dn ertl%}@ﬁqgltgp éf}lfa or |b,
wher ei n reonitting dorpe 08 nuiitidld sclédosdissin@nsatiert im aded dtereof, tchenpaingnt s treat ed

by the method than in patients treated b st abl e .dose of interferon
bot a- | a IMPEStenhie heipaeat RBPUIAMY & ABRUL I ABgitaEHNCI erRnte R B B9 | s

rel at ed égta%|é7&6é’%)gf hedridreA et gatgpgpnunber of T1-Gd lesions in patients
afflicted wmth relapsing-remtting formof nultiple sclerosis, conprising
admnistering to the patient about 7 ng teriflunom de once a day, and a
stable dpse of interferqon beta- or. I b,. wherein the nunber of T1-Gd 30
eatons ATPbArHAEHEh b adTEAL SanS It oA Gy PodIot e T REHRET i ng to
t he numigmiihgliesh enmultipl@dtlepddis, inl£84atRcht iy nded tradrbef, donfrizing nt er f er on
beta-1a or I b alone. 7 wo 2011/005907PCT/ US2010/ 041274 Anot her particul ar
enbodi meagncgirente agmiriaieriog to she ppliericahayt 4 meon@poubil 4 ngitesifligortide nunber
of TI- SJ i i fEly i Lh e ing-remtting form of
mul ti p?eijr*scgléeggz’iésr{,ﬁa %%%bﬁlé”g?’ﬁgog‘c%gﬁfg@tn\é@%t%&at o'aﬁsie patient about 14 ng
teriflunom de once a day, and a stable dose of interferon beta-1la or I|Db,
wherein the nunber of TI-Gd 5 lesions in the patients i s reduced about
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10vol umen oleedlth&dof esanoprssing) adnrisieeiny taftiie patiedt atadut 7rreyapabogt Aémgti ng
formof ny]tiple sclerosis, conprisi adnmnistering to the patient about 7
o or alBNUAdME sEi 4 PR S A OB RAIIRREON KPP & TRt ve amount  of
interferon beta-1a or Ib. Another particular enbodi nent of the invention is

related to a nethod for reducing the 15volunme of TI-Gd lesions in a patient
afflicted with relapsing-remtting formof nultiple



sclerosis, conprising admnistering to the patient about 7 ng or about 14
ng teriflunom de once a day, and a stabje dose of interferon beta-la or |b.
Anot her paiot2otoaro7enbodi ment of the invention is rel at edTtus2@omkizni cal |y
proven 20effective nmethod for reducing the volune of Ti-Gd lesions in
patients afflicted with relapsing-remtting formof nultiple sclerosis,
conprising adm nistering to the patients about 7 ng or about 14 ng
teriflunom de once a day, and a stable dose of interferon beta-l1la or 1 b.
25Anot her particul ar enbodi ment of the invention is related to a clinically
proven diriaber particeliahetdoaimeptoicthadnydrdionas uetatest toTa nm@dhda firdreating

patients afflicted with relapsi.ng-remtting formaf nultjple.sclerosis,
onpr 1 s RERSBICiSILG Drh T Lo BrScoss. i PALRhBesbBieds o i ou
14 g t eddrhihisReMdiR) ®RGatRnEa¥ouNh@tepiflBRbMIcOS e daliid SR Joahagla or

| b. 30 Another particular enbodi nent” of the invention is related to a

met hod flgtarl@ddeng wees. vol une of TI-Gd lesions in a patient afflicted with
rel apsing-remtting formof multiple sclerosis, conprising adm nistering to
the patient about 7 ng or about 14 ng 8 wo 2011/ 005907PCT/ US2010/ 041274

terifl unqiatder patieuldr émbodanentothabheerdads eélatatf ©rd Afedifod fsrarckaingr | b,
wherein nore volunme of Ti -Gd |esions is reduced in the ﬁatient treated by

the met HetPSIgTartingarmamultielgtssieragisainsa RBlientdBseedrtheiaot GuRpIsIBgt a- 1a
| Tet OGPPSR . y . PIRCS: e
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| esi®ns betaatthesd smekfd weeled with rel apsing-remtting formof nultiple
sclerosis, conprising adm nistering to the patients about 14 ny
teriflunom de once a day, and a stable dose of interferon beta-l1la or 1 b,
wherein tBeN Ohk mbbdim&Ht bEHES 8 i Fé?)dﬁ IR Himgt han in
pati ent s%t?eg% egg%{/%a b-sqdzlargﬁg %OSS 0 rﬁﬁt é%?g?lon de%zq{é%@ocg?}rl Eéégt'ﬁgne.
Anot her rphapsingatesnittegtiodinradmoultiplet doderpaigeint @ patient inalegtdtetenf.acaneprising f or
reducin he. yol u f Tl- esions in_patients afflicted with

ol aps! BRI Penatnt anse o EEPERUERE Sudhpiklid it 44mesi ng 1o
t hepat igNs-1abarde dhe8® Weekf ! unom de once a 15day, and a stabl e dose of
interferon beta-1la or |Ib, wherein the volune of TI-Gd I esions in the
patients treated by the method is reduced about 64.7%to about 70.6%

conparin vl fy: i I i e t t.abl.e dose of
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i nvent i qaldpsingetentigthgt fora ofehitglef wlerbsiealn apatiehtansiced-thersof dorgpiisingn of
multiple sclerosis in patients in need thereof conprising admnistering to
t he pat iahnigistering toethernalighkrBeubh B teriflujomide ancg aliay awsabqut 0.25 mg

i ntgx f eron= bet wher ei n about 69.4% of the patients are free of

T & I e@%ﬁ? %?étrgr%{haébr?l?y' 24-week treatnment. 25 Another particul ar

enbodi nent of the invention is related to a nmethod for treating
relapsing-remtting formof nujtjple sclerasis |n patients in need thereof
Comr; st AP AP AIGHIEr SpadlmBHeot e anuon RaSiels B o IS dER BYday. and
a stabl i r batigel B, i by i 0 :

pat i ont Soar oo TR B SRropR, I BE R B e R Rre ™0 ot ner
parti culamisisterdigrienthegiatientabovtet mgnteri§unenigtecanaeoa dayetnicabdudB0tmeait i ng
rel apsi -reln‘ittieg% formof nmultiple sclerosis in patients in need thereof
co isiqﬁ‘ﬁa' § D VEFS05907PCT/ US2010/ 041274 adni ni stering to the patients
14 nmg teriflunom de once a day and a stable dose of interferon-beta |aor

| b, wherein about 81.6% of the patients are free of TI-Gd | esions after
about 24Angiber pardigulee embosinnenhelthpanvendionds relatasionr: metipd faidraatinent i on i s

Sl or osi e PR BRI orh i B IHler 183 Bl ek o b e
pat i ent sadidinigerirgy id thensiiede abosel Andpierifntomidy aideca day@nafabout 22 mcg
interferon-beta lagr I'b, wherein about 76.3% of the patients are free of

Tl - & | L8terla threetimgpsuveas- week treatnent. 10 Anot her particul ar

enbodi nent of the invention is related to the use of about 7 ng or about 14
ng teriflunom de for the preparation of a nedicanment for treating
relapsing-remtting formof nmultiple sclerosis, wherein said nedicanent is
adm nistered to a patient in conbination of a pharmaceutically effective
anount of interferon beta la or 151 b. Another particul ar enbodi ment of the
invention is related to the use of about 7 ng or about 14 ng teriflunom de
for the preparation of a nedicanent for treating relapsing- remtting form
of multiple sclerosis, wherein said nedicanent is adm ni stered once a



20day to a patient in conbination of a stable dose of interferon beta la or
| b. Another particular enbodi nent of thg invention is related to the use of
about 7 myoantialenwy 14 nyg teriflunom de for the preparaPrcosedioasers ni cal ly
proven effective medi canent for treating relapsing-remtting form of

mul tiple sclerosis, wherein said 25nedi canent is adm nistered once a day in
conbi nati on of a stable dose of interferon beta la or 1 b. Another

part| cul gioREDOLHEERT efibddifieht ARk bt iE AR &% Htfndefortfedtfigul 7 Mo
or about 14 ny teritflunomde for the preparation of a clinically ptroven

ef f ect i weulBplensaiéroaise it a foatient ieatdadgthesdaipsomprisisgiadniinigtdromgntodhe pattienpl e

scl er osi rein said di canent i s adm nj ere nce day to a patient
vro’ 1 oS o R inognae BrE At iod SPhil BlebelarE fudlimed £wBikyg
2011/ 005907PCT/ US2010/ 041274 Anot her particul ar enbodi ment of the invention

is related to the use of about 7 ng or about 14 ng teriflunom de for the
pr eplar atAngther partinelar earhasiment ofrtbguryeniiontie relataseio amefhodtoriteastiogs in a
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her of n ‘Brs el oo Bl R B bbiso e Bt byl e e
Scombi naddreinistériry Rhtaerpetient abelt 14 Aid teeifluvemiiesiide &daly Hnerdtie0. I8y | a
or I b. Another particular enbodi nent of the invention is related to the use
of aboutbetariyp eeryedifr dBY. ny terifl unonide for the preparation of a

medi canment for reducing the nunber of TI-CGd lesions in a patient afflicted
with relapsing-remtting formof nultiple 10sclerosis, wherein said
medi@anmeitother patticolias eetbedirnentofathdayvdnionhs rglatadeiota metlcomtoriedatiog of a
stabl e dose of int.rfe{on etﬂ.la or | b. Another rticyl ar Snbodingyt of
the i nvdREAPSMGEiE|Ng: oM KHPIGSCIRIPSiSHY, ?rei'”ﬁifﬁc OgHBGIS gdMifystere
teriflunggjg¢e for the preparation of a clinically proven effective

15nmedi cane for reducing the nunber of TI-Gd lesions in a patient
afflicted with relapsing-remtting formof nultiple sclerosis, wherein said
medi camepnt . s adm ni stered.onc day to. the patigent in_ combination of a
Stabl o dothdr Bafbler erasBeara e dhertion S sAlcBe pibied rdaRBoa nen
of {de iravpRingrenitingelorhest matibleesdisBsial whbRilh tHe Mledérontsata-1Hds Mo
teriflunom de for the preparation of a nedicanment for reducing the nunber
of TI - Grdreigisterediintrampsculary oastib¢wtasgowslyh rel apsi ng-renitting form of
multiple sclerosis, wherein said nedicanment is adm nistered once a day to
the patient who is concurrently on a stable dose of interferon beta |a or

| b. 25 Axqdther padicilae ehifociibadbidstinadntionds irély et foc methd@ fartieghtihng t he use
of about 7 ng or about 14 ng teriflunonm de for the preparation of a

medi canggtaPshg-resittionigrmmd Tawliplerscigrosis. waeraels tg interierandgtaditisaf f1i ct ed
Wtk rel 1Ng= 1 bl of nmultiple sclerosis, wherein said
ned?%anen Ihgﬂggﬁg%%gpggg%ﬁgﬁ%e a day to the patient in 30conbination of a
stabl e dose of interferon beta la or Ib such that nore nunber of Ti-

&
| esions are reduced in the patje than jn .a patient treat by a stabl e
dose of ATRIEFT B3gRUIBE E0LRBEnke the dREnton S iR iRdliD B OSSoPlOrTdoe 18 fom 1 274
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i
about 7 or about 14 ng teriflunomde f e preparati aclinically
proven efderosisyeompdsiograsminfstering:idutbierzptiehtaboutbemgodr auioutd 4 mgi ons i n
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conbi nation of a stable dose of interferon beta la or I b such that nore

nunber of T1-Gd |esions are reduced in the patients than in patients
t r eat ed Avjothespaticelag egwasiment efrtheriayeriionds relatad o meshed foxfedueing the
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of T1-Gd lesions in patients afflicted with relapsing-remtting form of
multiple sclerosis, wherein 20 said nedicanent is adm ni stered once a day
to the patients in conbination of a stable dose of interferon beta la or Ib
such that the nunber of T1-Gd lesions in the patients is reduced about 81%
to about 82.8% conparing to the nunber of lesions in patients treated by a
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medi cament for treating apsing-remtting rormo e sclerosis,
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conmbi nation of a stable dose of interferon beta |la or |Ib such that about
70% of the patients are free of T1l-Gd | esions after about 24-week
treatnment. Another particul ar enbodi mrent of the invention is related to the
use of about 7 ng teriflunom de for the preparation of a nmedi canent for
treating relapsing-remtting form25 of multiple sclerosis, wherein said
medi canment is adm nistered once a day to patients in conbination of a
stabl e dose of interferon beta la or Ib such that about 69% of the patients
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medi canment is adm nistered once a day to patients in conbination of a

stabl e dose of interferon beta la or Ib such that about 70% of the patients
are free of Tl Gd lesions after about 24-week treatment. 14 wo
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treated by a stable dose of interferon beta-1a or 1b alone.

Another particular embodiment of the invention is related to a method for reducing the
volume of T1-Gd lesions in patients afflicted with relapsing-remitting form of multiple
sclerosis, comprising administering to the patient about 14 mg teriflunomide once a

15  day, and a stable dose of interferon beta-1a or 1b, wherein the volume of T1-Gd
lesions in the patients treated by the method is reduced about 64.7% to about 70.6%
comparing to the volume of lesions in patients treated by a stable dose of interferon
beta-1a or 1b alone.

20  Another particular embodiment of the invention is related to a method for treating
relapsing-remitting form of multiple sclerosis in patients in need thereof comprising
administering to the patients 7 mg teriflunomide once a day and a stable dose of
interferon-beta 1aor 1b, wherein about 69.4% of the patients are free of T1-Gd
lesions after about 24-week treatment.

25
Another particular embodiment of the invention is related to a method for treating
relapsing-remitting form of multiple sclerosis in patients in need thereof comprising
administering to the patients 7 mg teriflunomide once a day and a stable dose of
interferon-beta 1aor 1b, wherein about 69.4% of the patients are free of T1-Gd

30 lesions after about 48-week treatment.

Another particular embodiment of the invention is related to a method for treating

relapsing-remitting form of multiple sclerosis in patients in need thereof comprising
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administering to the patients 14 mg teriflunomide once a day and a stable dose of
interferon-beta 1aor 1b, wherein about 81.6% of the patients are free of T1-Gd
lesions after about 24-week treatment.

Another particular embodiment of the invention is related to a method for treating
relapsing-remitting form of multiple sclerosis in patients in need thereof comprising
administering to the patients 14 mg teriflunomide once a day and a stable dose of
interferon-beta 1aor 1b, wherein about 76.3% of the patients are free of T1-Gd
lesions after about 48-week treatment.

Another particular embodiment of the invention is related to the use of about 7 mg or
about 14 mg teriflunomide for the preparation of a medicament for treating relapsing-
remitting form of multiple sclerosis, wherein said medicament is administered to a
patient in combination of a pharmaceutically effective amount of interferon beta 1a or
1b.

Another particular embodiment of the invention is related to the use of about 7 mg or
about 14 mg teriflunomide for the preparation of a medicament for treating relapsing-
remitting form of multiple sclerosis, wherein said medicament is administered once a

day to a patient in combination of a stable dose of interferon beta 1a or 1b.

Another particular embodiment of the invention is related to the use of about 7 mg or
about 14 mg teriflunomide for the preparation of a clinically proven effective
medicament for treating relapsing-remitting form of multiple sclerosis, wherein said
medicament is administered once a day in combination of a stable dose of interferon
beta 1a or 1b.

Another particular embodiment of the invention is related to the use of about 7 mg or
about 14 mg teriflunomide for the preparation of a clinically proven effective
medicament for treating relapsing-remitting form of multiple sclerosis, wherein said
medicament is administered once a day to a patient who is concurrently on a stable
dose of interferon beta 1a or 1b.
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Another particular embodiment of the invention is related to the use of about 7 mg or
about 14 mg teriflunomide for the preparation of a medicament for reducing the
number of T1-Gd lesions in a patient afflicted with relapsing-remitting form of multiple
sclerosis, wherein said medicament is administered once a day to the patient in

5  combination of a pharmaceutically effective amount of interferon beta 1a or 1b.

Another particular embodiment of the invention is related to the use of about 7 mg or
about 14 mg teriflunomide for the preparation of a medicament for reducing the
number of T1-Gd lesions in a patient afflicted with relapsing-remitting form of multiple

10  sclerosis, wherein said medicament is administered once a day to the patient in
combination of a stable dose of interferon beta 1a or 1b.

Another particular embodiment of the invention is related to the use of about 7 mg or
about 14 mg teriflunomide for the preparation of a clinically proven effective

15 medicament for reducing the number of T1-Gd lesions in a patient afflicted with
relapsing-remitting form of multiple sclerosis, wherein said medicament is
administered once a day to the patient in combination of a stable dose of interferon
beta 1a or 1b.

20  Another particular embodiment of the invention is related to the use of about 7 mg or
about 14 mg teriflunomide for the preparation of a medicament for reducing the
number of T1-Gd lesions in a patient afflicted with relapsing-remitting form of multiple
sclerosis, wherein said medicament is administered once a day to the patient who is
concurrently on a stable dose of interferon beta 1a or 1b.

25
Another particular embodiment of the invention is related to the use of about 7 mg or
about 14 mg teriflunomide for the preparation of a medicament for reducing the
number of T1-Gd lesions in a patient afflicted with relapsing-remitting form of multiple
sclerosis, wherein said medicament is administered once a day to the patient in

30  combination of a stable dose of interferon beta 1a or 1b such that more number of
T1-Gd lesions are reduced in the patient than in a patient treated by a stable dose of
interferon beta-1a or 1b alone.
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Another particular embodiment of the invention is related to the use of about 7 mg or
about 14 mg teriflunomide for the preparation of a clinically proven effective
medicament for reducing the number of T1-Gd lesions in patients afflicted with
relapsing-remitting form of multiple sclerosis, wherein said medicament is

5 administered once a day to the patients in combination of a stable dose of interferon

beta 1a or 1b such that more number of T1-Gd lesions are reduced in the patients

than in patients treated by a stable dose of interferon beta-1a or 1b alone.

Another particular embodiment of the invention is related to the use of about 7 mg
10  teriflunomide for the preparation of a medicament for reducing the number of T1-Gd
lesions in patients afflicted with relapsing-remitting form of multiple sclerosis, wherein
said medicament is administered once a day to the patients in combination of a stable
dose of interferon beta 1a or 1b such that the number of T1-Gd lesions in the patients
is reduced about 56% to about 84.6% comparing to the number of lesions in patients
15 treated by a stable dose of interferon beta-1a or 1b alone.

Another particular embodiment of the invention is related to the use of about 14 mg
teriflunomide for the preparation of a medicament for reducing the number of T1-Gd
lesions in patients afflicted with relapsing-remitting form of multiple sclerosis, wherein

20  said medicament is administered once a day to the patients in combination of a stable
dose of interferon beta 1a or 1b such that the number of T1-Gd lesions in the patients
is reduced about 81% to about 82.8% comparing to the number of lesions in patients
treated by a stable dose of interferon beta-1a or 1b alone.

25  Another particular embodiment of the invention is related to the use of about 7 mg or
about 14 mg teriflunomide for the preparation of a medicament for reducing the
volume of T1-Gd lesions in a patient afflicted with relapsing-remitting form of multiple
sclerosis, wherein said medicament is administered once a day to the patient in
combination of a pharmaceutically effective amount of interferon beta 1a or 1b.

30
Another particular embodiment of the invention is related to the use of about 7 mg or
about 14 mg teriflunomide for the preparation of a medicament for reducing the

volume of T1-Gd lesions in a patient afflicted with relapsing-remitting form of multiple

113
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sclerosis, wherein said medicament is administered once a day to the patient in

combination of a stable dose of interferon beta 1a or 1b.

Max 0. 00

Another particular embodiment of the invention is related to the use of about 7 mg or

5 about 14 mg teriflunomide for the preparation of a clinically proven effective

medicament for reducing the volume of T1-Gd lesions in a patient afflicted with

relapsing-remitting form of multiple sclerosis, wherein said medicament is

administered once a day to the patient in combination with a stable dose of interferon

beta 1a or 1b.
10

Another particular embodiment of the invention is related to the use of about 7 mg or

about 14 mg teriflunomide for the preparation of a medicament for reducing the

volume of T1-Gd lesions in a patient afflicted with relapsing-remitting form of multiple

sclerosis, wherein said medicament is administered once a day to the patient who is

15 concurrently on a stable dose of interferon beta 1a or 1b.

Another particular embodiment of the invention is related to the use of about 7 mg or

about 14 mg teriflunomide for the preparation of a medicament for reducing the

volume of T1-Gd lesions in a patient afflicted with relapsing-remitting form of multiple

20  sclerosis, wherein said medicament is administered once a day to the patient in

combination of a stable dose of interferon beta 1a or 1b such that more volume of T1-

Gd lesions are reduced in the patient than in a patient treated by a stable dose of

interferon beta-1a or 1b alone.

25  Another particular embodiment of the invention is related to the use of about 7 mg or

about 14 mg teriflunomide for the preparation of a clinically proven effective

medicament for reducing the volume of T1-Gd lesions in patients afflicted with

relapsing-remitting form of multiple sclerosis, wherein said medicament is

administered once a day to the patients in combination of a stable dose of interferon

30 beta 1a or 1b such that more volume of T1-Gd lesions are reduced in the patients

than in patients treated by a stable dose of interferon beta-1a or 1b alone.
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5 dose of interferon beta 1a or 1b such that the volume of T1-Gd lesions in the patients

is reduced about 46% comparing to the number of lesions in patients treated by a
stable dose of interferon beta-1a or 1b alone.

Another particular embodiment of the invention is related to the use of about 14 mg

10  teriflunomide for the preparation of a medicament for reducing the number of T1-Gd
lesions in patients afflicted with relapsing-remitting form of multiple sclerosis, wherein
said medicament is administered once a day to the patients in combination of a stable
dose of interferon beta 1a or 1b such that the number of T1-Gd lesions in the patients
is reduced about 66% comparing to the number of lesions in patients treated by a

15 stable dose of interferon beta-1a or 1b alone.

Another particular embodiment of the invention is related to the use of about 7 mg

teriflunomide for the preparation of a medicament for treating relapsing-remitting form

of multiple sclerosis, wherein said medicament is administered once a day to patients
20 in combination of a stable dose of interferon beta 1a or 1b such that about 70% of the

patients are free of T1-Gd lesions after about 24-week treatment.

Another particular embodiment of the invention is related to the use of about 7 mg
teriflunomide for the preparation of a medicament for treating relapsing-remitting form

25 of multiple sclerosis, wherein said medicament is administered once a day to patients
in combination of a stable dose of interferon beta 1a or 1b such that about 69% of the
patients are free of T1-Gd lesions after about 48-week treatment.

Another particular embodiment of the invention is related to the use of about 14 mg
30 teriflunomide for the preparation of a medicament for treating relapsing-remitting form

of multiple sclerosis, wherein said medicament is administered once a day to patients

in combination of a stable dose of interferon beta 1a or 1b such that about 70% of the

patients are free of T1-Gd lesions after about 24-week treatment.
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0. 50

Another particular embodiment of the invention is related to the use of about 14 mg
teriflunomide for the preparation of a medicament for treating relapsing-remitting form
of multiple sclerosis, wherein said medicament is administered once a day to patients

5 in combination of a stable dose of interferon beta 1a or 1b such that about 76% of the
patients are free of T1-Gd lesions after about 48-week treatment.

It is now clinically proved that the addition of teriflunomide to stable-dosed interferon
improves disease control beyond interferon alone, in terms of MRI activity, without
10  added concerns regarding safety and tolerability.

Examples

The present invention may be better understood by reference to the following non-
15 limiting Examples, which are exemplary of the invention. They should in no way be

construed, however, as limiting the broad scope of the invention.

Example 1

20 A placebo-controlled, double-blinded, randomized, 3-parallel group stratified study
was conducted in relapsing-remitting multiple sclerosis patient who were concurrently
on a stable dose of interferon beta. The dose level of interferon beta was defined as

follows:

25 e Low dose: AVONEX® (interferon beta-1a) 30 mcg once a week
intramuscularly, or REBIF® (interferon beta-1a) 22 mcg three times per week
subcutaneously.

e High dose: REBIF® 44 mcg three times per week subcutaneously, or
BETASERON® (interferon beta-1b) 0.25 mg every other day subcutaneously.
30
Around 40 patients were treated in each treatment group (placebo: 41, 7 mg: 37, and
14 mg: 38). A third of patients in each group were treated with low dose interferon
beta 1a. The demographic and disease baseline characteristics were generally



P-value ¢ 0.1931 0.0072 b5a The total volune of Gd-enhancing T1-1esion
that occurred during the study divided1gy the total nunber of scans during
t he st udywobwofiesaoel unme of Gd-enhancing T1-1esions for eathuspavioeny4 di vi ded
by the nunber of scans for that patient. C Rank ANCOVA adj usted for

| FN- 13 dose strata, region and ranked baseline volunme of Gdl0enhanci ng
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(94.7% remitting type of MS (87.9%), with a diagnosis of MS since around 8 years ago and
around 40% of patients had no relapse in the previous year. The base line Expanded
5 Disability Status Scale (EDSS) score was similar between treatment groups (around
2.5).

Method:
Safety was evaluated from Treatment Emergent Adverse Event (TEAE), physical

10  examination and laboratory data (e.g. Liver Function Test, every 2-8 weeks), ECG
and abdominal ultrasound (24-weeks). Brain MRI (magnetic resonance image)
activity, including T1-gadolinium (T1-Gd) with central reading were recorded every 8-
week. Relapses were recorded and EDSS was performed at 24-week.

15 Results:
Safety: Approximately 90% of patients completed the 24-week treatment period in
each group. Treatment was prematurely discontinued for TEAE in one patient in
each group. The proportion of patients with TEAE due to increased ALT/SGPT
(Alanine Transaminase/Serum Glutamic Pyruvic Transaminase) was higher on 14 mg

20  (28.9%) than on 7 mg (13.5%) or placebo (12.2%). Among them, the proportion of
patients with ALT/SGPT greater than 3xULN (three times above the Upper Limit of
Normal range for the central laboratory) was low (4.9% in placebo; 0% in 7 mg; 5.3%
in 14 mg) with one treatment discontinuation from placebo and one from 14 mg.
There was no case of concomitant bilirubin increase. The proportion of patients with

25 TEAE potentially related to immunosuppression (including white blood cell counts,
infections and infestations) was slightly higher in the teriflunomide groups (placebo:
32%, 7 mg: 49%, 14 mg: 50%). Among these events upper respiratory tract
infections (nasopharyngitis, sinusitis) appeared to be more frequent at 14 mg (23.7%)
than placebo (14.6%) and 7 mg (10.8%). None of these events led to treatment

30 discontinuation.

Efficacy: As shown in Tables 1, 2 and 3, the adjusted results of the 24 week study

showed that patients taking 7 mg or 14 mg teriflunomide in addition to stable-dose



Nunmber of rel apses 0 36 (87.89%9 32 (86.5% 36 (94.7% 1 5 (12.2% 5
(13.5%9 2 (5.3%9 2 0003000>=40180 Total nunber of relapses 5 5
2 Total paizentooywars followed 17.9 16.4 17. 3 Unadj ust eagCaruso@lvioz2d4

rel apses rate a

IFN-beta experienced a significant relative risk reduction in the number of gadolinium
enhancing T1 (T1-Gd) lesions on brain magnetic resonance imaging, 82.6%
(p=0.0009) and 84.4% (p<0.0001), respectively, compared with placebo added to
IFN-beta. There was also a trend to a dose-dependent relative reduction of T1-Gd

5 lesion volume in both teriflunomide arms compared to placebo of 67.6% at 7 mg
(p=0.1931) and 64.7% at 14 mg (p=0.0072). The proportion of patients free of T1-Gd
lesions was higher in both teriflunomide arms (placebo: 57.9%, 7 mg: 69.4%, 14 mg:
81.6%). A few relapses were reported during the 24-week period (5 on placebo, 5 on
7 mg and 2 on 14 mg).

10
Conclusion: The addition of teriflunomide to stable-dosed interferon beta significantly
improved disease control beyond interferon beta alone, as evaluated by T1-
gadolinium MRI activity, with acceptable safety and tolerability over 24 weeks of
treatment.

15
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0. 2852 Patient annualized relapse rate c N 41 37 38

Table 1 - Total number of Gd-enhancing T1-lesions per MRI scan - ITT population

teriflunomide

7mg 14 mg
Placebo+IFN-B teri+IFN-B teri+IFN-B
(N=41) (N=37) (N=38)
Baseline
Patients with >=1 Gd-enhancing
T1-lesions
Yes 9 (22.5%) 8 (21.6%) 8 (21.1%)
No 31 (77.5%) 29 (78.4%) 30 (78.9%)

Patient Gd-enhancing T1-lesions

N 40 37 38
Mean (SD) 0.725 (1.679) 0.838 (2.892) 0.579 (1.734)
Median 0.000 0.000 0.000
Min : Max 0.00:7.00 0.00:17.00 0.00:10.00

Post-baseline

Patients with >=1 Gd-enhancing

T1-lesions

Yes 16 (42.1%) 11 (30.6%) 7 (18.4%)
No 22 (57.9%) 25 (69.4%) 31 (81.6%)
P-value ? 0.3416 0.0445

Number of Gd-enhancing T1-
lesions

0 22 (57.9%) 25 (69.4%) 31 (81.6%)
1 3 (7.9%) 8 (22.2%) 4 (10.5%)
2 3 (7.9%) 0 1(2.6%)
3 3 (7.9%) 1(2.8%) 1(2.6%)
>=4 7 (18.4%) 2 (5.6%) 1(2.6%)
Total number of Gd-enhancing T1-
lesions 84 33 15
Total number of scans 113 98 108
Unadjusted Gd-enhancing T1-
lesions per scan 0.743 0.337 0.139
Adjusted Gd-enhancing T1-lesions
per scan ©
0.570 (0.350, 0.099 (0.041, 0.089 (0.050,
Estimate (95% CI) 0.929) 0.241) 0.159)
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WO 2011/ 0058h 7B/ 11S2010/ 041274| Tarfl-@0 z10 94 Tat 8&@%&7 B0t hohe | ng

-11-l esijons per MRl scan - |ITT population tefiflunom de| Placebo+l FN-8

(N=41) 7 pl&tbggémeFN-S (N:37) 14 nmg teri +I FN-8 (N=38) Basel i ne Patients

with >= Gﬂler'f‘f{mgl 'T'Heswns gebr' oS Yes 9(22-5% 8 (21699 8 (21 1% No
scan 2 0.068 0.022 0.024

Patient Gd-enhancing T1-
lesions per scan b

N 38 36 38
Mean (SD) 0.069 (0.154) 0.037 (0.149) | 0.022 (0.087)
Median 0.000 0.000 0.000
Min : Max 0.00:0.67 0.00:0.87 0.00:0.50
P-value © 0.1931 0.0072

5 ? The total volume of Gd-enhancing T1-lesion that occurred during the study divided by the
total number of scans during the study.
® The volume of Gd-enhancing T1-lesions for each patient divided by the number of scans
for that patient.
¢ Rank ANCOVA adjusted for IFN- dose strata, region and ranked baseline volume of Gd-
10 enhancing T1-lesions.



31 (77.5% 29 (78.4% 30 (78.9% Patient Gd-enhancing Ti-Ilesions N
40 37 38 Mean (SD) 0.725 (1.679) 0.838202.892) 0.579 (1.734) Median 0.000
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Patients with >=1 Gd-enhancing T1-1|esions Yes

Table 3 - Analysis of MS relapse - ITT population

teriflunomide
7 mg 14 mg
Placebo+IFN-3 teri+IFN-p teri+IFN-p
(N=41) (N=37) (N=38)
Number of patients with >=1
relapses
Yes 5(12.2%) 5(13.5%) 2 (5.3%)
No 36 (87.8%) 32 (86.5%) 36 (94.7%)
Number of relapses
0 36 (87.8%) 32 (86.5%) 36 (94.7%)
1 5(12.2%) 5(13.5%) 2 (5.3%)
2 0 0 0
3 0 0 0
>=4 0 0 0
Total number of relapses 5 5 2
Total patient-years followed 17.9 16.4 17.3
Unadjusted annualized relapses
rate ® 0.279 0.305 0.116
Adjusted annualized relapse rate b
0.260 (0.108, 0.280 (0.101, 0.109 (0.031,
Estimate (95% CI) 0.625) 0.774) 0.388)
1.079 (0.342, 0.420 (0.085,
Relative risk (95% ClI) 3.403) 2.063)
P-value 0.8968 0.2852
Patient annualized relapse rate ©
N 41 37 38
Mean (SD) 0.259 (0.703) 0.360 (0.992) 0.112 (0.482)
Median 0.000 0.000 0.000
Min : Max 0.00:2.19 0.00:4.62 0.00:2.16

 The total number of confirmed relapses that occurred during the study divided by the total
number of patient-years followed in the study.

5 P Poisson model with the total number of confirmed relapses onset between randomization
date and last dose date as the response variable, treatment, IFN-B dose strata and region as
covariates, and log-transformed standardized study duration as an offset variable.
¢ The number of confirmed relapses for each patient divided by the number of years followed
in the study for that patient.
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Example 2

Design/Methods: 86 of the116 patients that were randomized to treatment (placebo:
41; 7 mg: 37; 14 mg: 38) for the first 6-months in Example 1 completed this 6-month
period and accepted to continue medication for an additional 6-month period
(placebo: 31, 7 mg: 28, 14 mg: 27). Safety was evaluated from TEAE, physical exam
(every 6 weeks), laboratory data (every 6 weeks), ECG (at the close-out visit),
pancreatic ultrasound (at the close-out visit) and brain MRI (at the close-out visit).
Relapses were recorded and EDSS was performed every 6-weeks. Annualized
relapse rates (ARR) were estimated by a Poisson model adjusted to IFN strata and to
geographical regions. The following results report the entire 48-week double-blind
treatment period.

Results: Baseline characteristics were similar among groups: mean age 40 years,
70% female, mean EDSS 2.5. 40% of patients were relapse-free in the previous year
and 33% of patients were on low-dose IFN-beta.

Safety: Eight TEAEs led to treatment discontinuation (placebo: 2; 7 mg: 3; 14 mg: 3).
Hepatic disorder TEAEs were mainly asymptomatic liver enzyme increases. Six
patients had ALT increased above 3ULN (placebo: 2; 7 mg: 1; 14 mg: 3) without a
concomitant increase in bilirubin. The most frequently reported treatment emergent
adverse events were upper respiratory tract infections as a whole (placebo: 17.1%; 7
mg: 16.2%; 14 mg: 23.7%), mainly nasopharyngitis and sinusitis, all type of
headaches (placebo:7.3%; 7 mg: 5.4%; 14 mg: 18.4%), all gastrointestinal disorders
(placebo: 24.4%; 7 mg: 18.9%; 14 mg: 31.6%). White blood cell counts decreases
were numerically comparable in both teriflunomide and placebo treatment groups
(placebo: 3; 7 mg: 3; 14 mg: 4) and no patients discontinued treatment due to

neutropenia or infection.

Efficacy: As shown in Tables 4, 5 and 6, the adjusted results from the 48 week of
study showed that patients taking 7 mg or 14 mg teriflunomide in addition to stable-
dose IFN-beta experienced a significant relative risk reduction in the number of T1-
Gd lesions on brain magnetic resonance imaging, 84.6% (p=0.0005) and 82.8%
(p<0.0001), for 7 mg and 14 mg when added to IFN-beta respectively, compared



Total nunber of Gd-enhancing T1-lesions 101 35 17 Total nunber of scans
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(0.318, 0.854) 0.080 (0.032, 0.204) 0.090 (0.052, 0.154) 24 VWO

2011/ 005907PCT/ US2010/ 041274 teriflunom de Placebo+l FN-8 (N=41) 7 ny

teri+I FN-8

with placebo added to IFN-beta. There was a trend to a dose-dependent relative
reduction of T1-Gd lesion volume in both teriflunomide arms compared to placebo of
72.1% at 7 mg (p=0.1104) and 70.6% at 14 mg (p=0.0154). There was also a dose-
dependent trend to a reduction in annualized relapse rate of 32.6% (p=0.43) and

5 57.9% (p=0.11) in 7 mg or 14 mg teriflunomide groups respectively compared to IFN-
beta. The proportion of patients free of T1-Gd lesions was higher in both teriflunomide
arms (placebo: 55.3%; 7 mg: 69.4%; 14 mg: 76.3%).

Conclusion: In this one-year study, the addition of teriflunomide to stable-dosed IFN-
10  beta significantly improved disease control as evaluated by MRI activity beyond IFN-
beta alone, and trended to a similar reduction in clinical relapse — all with good safety

and tolerability.

144



(N=37) 14 ng teri+IFN-8 (N=38) Relative risk (95%d)
0.172 (0.092, 0.323) P-value
Ti - | esi orsoper1/®san d

0. 0005 <28001
N 38 36 38 Mean (SD) 0.729 (1.BOF)US018/M21204. 106)

0. 138 (0.369) Median 0.000 0.000 0.000 Mn :
2.00 a From Fisher's exact test.

0. 00 :

Pat i ent

Max 0. 00 :

&d- enhanci ng

4.60 0.00 :

Table 4 - Total number of Gd-enhancing T1-lesions per MRI scan - ITT population

0.154 (0.053, 0.445)

5. 00

teriflunomide
7mg 14 mg
Placebo+IFN-B teri+IFN-B teri+IFN-B
(N=41) (N=37) (N=38)
Baseline
Patients with >=1 Gd-enhancing
T1-lesions
Yes 9 (22.5%) 8 (21.6%) 8 (21.1%)
No 31 (77.5%) 29 (78.4%) 30 (78.9%)

Patient Gd-enhancing T1-
lesions

N 40 37 38
Mean (SD) 0.725 (1.679) 0.838 (2.892) 0.579 (1.734)
Median 0.000 0.000 0.000
Min : Max 0.00:7.00 0.00:17.00 0.00:10.00

Post-baseline

Patients with >=1 Gd-enhancing

T1-lesions

Yes 17 (44.7%) 11 (30.6%) 9 (23.7%)
No 21 (55.3%) 25 (69.4%) 29 (76.3%)
P-value 2 0.2381 0.0896

Number of Gd-enhancing T1-

lesions
0 21 (55.3%) 25 (69.4%) 29 (76.3%)
1 4 (10.5%) 8 (22.2%) 6 (15.8%)
2 2 (5.3%) 0 1(2.6%)
3 2 (5.3%) 0 1(2.6%)
>=4 9 (23.7%) 3 (8.3%) 1(2.6%)
Total number of Gd-enhancing
T1-lesions 101 35 17
Total number of scans 144 123 132
Unadjusted Gd-enhancing T1-
lesions per scan 0.701 0.285 0.129
Adjusted Gd-enhancing T1-
lesions per scan ©
0.521 (0.318, 0.080 (0.032, 0.090 (0.052,
Estimate (95% CI) 0.854) 0.204) 0.154)




b The total nunber of Gd-enhancing T1-lesion that occurred during the study
divided by the total nunber of scans dggi ng the study. C Poisson nodel with
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stratum and region as covariates, and |og-transformed nunber of scans as
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pati ent [divided by the nunmber of scans for that pati
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Patient Gd-enhancing T1-
lesions per scan

N 38 36 38
Mean (SD) 0.729 (1.305) 0.372 (1.106) 0.138 (0.369)
Median 0.000 0.000 0.000
Min : Max 0.00: 4.60 0.00:5.00 0.00:2.00

@ From Fisher's exact test.

® The total number of Gd-enhancing T1-lesion that occurred during the study divided by
the total number of scans during the study.

¢ Poisson model with the total number of Gd-enhancing T1-lesions as the response
variable, baseline number of Gd-enhancing T1-lesions, treatment, IFN-beta dose stratum,
and region as covariates, and log-transformed number of scans as an offset variable.

4 The number of Gd-enhancing T1-lesions for each patient divided by the number of
scans for that patient.



Post - basel i ne Gd- enhancing T1-lesions per scan a 0.068 0.019 0.02

Pati ent Gd-enhancing Ti-|esions per scag b N 38 36 38 Mean (SD) 0.067
(0.164) 0OW02611(0@5M48) 0.023 (0.087) Median 0.000 0.000 @®CTAB20Mof041274BX 0. 00
: 0.88 0.00 : 0.87 0.00 : 0.50 P-val ue c

Table 5 - Total volume (ml) of Gd-enhancing T1-lesions per MRI scan - ITT

population
teriflunomide
7 mg 14 mg
Placebo+IFN-3 teri+lIFN-p teri+IFN-B
(N=41) (N=37) (N=38)
Baseline
N 40 37 38
Mean (SD) 0.078 (0.201) 0.107 (0.344) | 0.047 (0.120)
Median 0.000 0.000 0.000
Min : Max 0.00:0.94 0.00:1.67 0.00:0.54
Post-baseline
Gd-enhancing T1-lesions per
scan 2 0.068 0.019 0.02
Patient Gd-enhancing T1-
lesions per scan b
N 38 36 38
Mean (SD) 0.067 (0.164) 0.036 (0.148) | 0.023 (0.087)
Median 0.000 0.000 0.000
Min : Max 0.00:0.88 0.00:0.87 0.00:0.50
P-value ° 0.1104 0.0154

? The total volume of Gd-enhancing T1-lesion that occurred during the study divided
by the total number of scans during the study.

® The volume of Gd-enhancing T1-lesions for each patient divided by the number of
scans for that patient.

¢ Rank ANCOVA adjusted for IFN-beta dose strata, region and ranked baseline
volume of Gd-enhancing T1-lesions.



0.1104 0.0154 a The total volume of Gd-enhancing T1-lesion that occurred
during the study divided by the total mgnber of scans during the study. b
The vol uneoah1i@s®nhanci ng T1-1esions for each patient @cvtiusedolyizthe
nunber of scans for that patient. C Rank ANCOVA adjusted for |IFN beta dose
strata, region and ranked baseline volune of Gd-enhancing T1-lesions. 26
WO 2011/ 005907PCT/ US2010/ 041274 Tabl e 6 - Analysis of MSrelapse - ITT

+
ﬁ;pt"e?f T B A R e L el LT Papees Yes 8 (19. 59
7 (18.9% 5 (1329 No 33(80.5% 30(8I.1% 33(306. 5W9er|flunomli'5@er of Tefjapses
7 mg 14 mg
Placebo+IFN-$ teri+IFN-B teri+lIFN-B
(N=41) (N=37) (N=38)
Number of patients with
>=1 relapses
Yes 8 (19.5%) 7 (18.9%) 5 (13.2%)
No 33 (80.5%) 30 (81.1%) 33 (86.8%)
Number of relapses
0 33 (80.5%) 30 (81.1%) 33 (86.8%)
1 4 (9.8%) 6 (16.2%) 5(13.2%)
2 3 (7.3%) 1(2.7%) 0
3 1(2.4%) 0 0
>=4 0 0 0
Total number of relapses 13 8 5
Total patient-years
followed 31.9 28.1 29.5
Unadjusted annualized
relapses rate @ 0.408 0.285 0.169
Adjusted annuallzed
relapse rate °
0.343 (0.162, 0.231 (0.101, 0.144 (0.065,
Estimate (95% CI) 0.727) 0.529) 0.318)
0.674 (0.250, 0.421 (0.150,
Relative risk (95% ClI) 1.816) 1.182)
P-value 0.4355 0.1005
Patient annualized
relapse rate ©
N 41 37 38
Mean (SD) 0.356 (0.858) 0.383 (0.992) 0.167 (0.465)
Median 0.000 0.000 0.000
Min : Max 0.00:4.12 0.00:4.62 0.00:2.16

? The total number of confirmed relapses that occurred during the study divided by the total
number of patient-years followed in the study.
P Poisson model with the total number of confirmed relapses onset between randomization
date and last dose date as the response variable, treatment, IFN-beta dose stratum, and

region as covariates, and log-transformed standardized study duration as an offset variable.

¢ The number of confirmed relapses for each patient divided by the number of years followed
in the study for that patient.
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We claim:

1. A method for treating relapsing-remitting form of multiple sclerosis, in a patient
in need thereof, comprising administering to the patient about 7 mg or about 14 mg
5 teriflunomide, and a pharmaceutically effective amount of interferon beta-1a or 1b.

2. The method according to claim 1, comprising administering to the patient
about 7 mg or about 14 mg teriflunomide once a day, and a stable dose of interferon
beta-1a or 1b.

10
3. A clinically proven effective method for treating relapsing-remitting form of
multiple sclerosis, in a patient in need thereof, comprising administering to the patient
about 7 mg or about 14 mg teriflunomide once a day, and a stable dose of interferon
beta-1a or 1b.

15
4. A method for reducing the number of T1-Gd lesions in a patient afflicted with
relapsing-remitting form of multiple sclerosis comprising administering to the patient
about 7 mg or about 14 mg teriflunomide, and a pharmaceutically effective amount of
interferon beta-1a or 1b.

20
5. The method according to claim 4, comprising administering to the patient
about 7 mg or about 14 mg teriflunomide once a day, and a stable dose of interferon
beta-1a or 1b.

25 6. A clinically proven effective method for reducing the number of T1-Gd lesions
in a patient afflicted with relapsing-remitting form of multiple sclerosis comprising
administering to the patient about 7 mg or about 14 mg teriflunomide once a day, and
a stable dose of interferon beta-1a or 1b.

30 7. A method for reducing the number of T1-Gd lesions in a patient afflicted with
relapsing-remitting form of multiple sclerosis, comprising administering to the patient
about 7 mg or about 14 mg teriflunomide, and a stable dose of interferon beta-1a or



Adj usted annual i zed rel apse rate b Estimate (95% C) 0.343 (0.162,
0.727) 0.231 (0.101, 0.529) 0.144 (0.068, 0.318) Relative risk (95%d)
0. 674 (0.wbQ@p11100848) 0.421 (0.150, 1.182) P-value O0.43P6TAIS2Q0541274
Patient annualized relapse rate c N 41 37 38 Mean (SD) 0.356 (0.858)
0.383 (0.992) 0.167 (0.465) Median 0.000
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1b, wherein the method reduces more T1-Gd lesions in the patient than when the
patient is administered a stable dose of interferon beta-1a or 1b alone.

8. A clinically proven effective method for reducing the number of T1-Gd lesions
in a patient afflicted with relapsing-remitting form of multiple sclerosis, comprising
administering to the patient about 7 mg or about 14 mg teriflunomide once a day, and
a stable dose of interferon beta-1a or 1b, wherein the method reduces more T1-Gd
lesions in the patient than when the patient is administered a stable dose of interferon
beta-1a or 1b alone.

9. A method for reducing the number of T1-Gd lesions in patients afflicted with
relapsing-remitting form of multiple sclerosis, comprising administering to the patient
about 7 mg teriflunomide once a day, and a stable dose of interferon beta-1a or 1b,
wherein the number of T1-Gd lesions in the patients is reduced about 82.6% to about
84.6% comparing to the number of lesions in patients treated by a stable dose of
interferon beta-1a or 1b alone.

10. A method for reducing the number of T1-Gd lesions in patients afflicted with
relapsing-remitting form of multiple sclerosis, comprising administering to the patient
about 14 mg teriflunomide once a day, and a stable dose of interferon beta-1a or 1b,
wherein the number of T1-Gd lesions in the patients is reduced about 82.8% to about
84.4% comparing to the number of lesions in patients treated by a stable dose of
interferon beta-1a or 1b alone.

11. A method for reducing the volume of T1-Gd lesions in a patient afflicted with
relapsing-remitting form of multiple sclerosis, comprising administering to the patient
about 7 mg or about 14 mg teriflunomide once a day, and a stable dose of interferon
beta-1a or 1b.

12.  Aclinically proven effective method for reducing the volume of T1-Gd lesions
in patients afflicted with relapsing-remitting form of multiple sclerosis, comprising
administering to the patients about 7 mg or about 14 mg teriflunomide once a day,
and a stable dose of interferon beta-1a or 1b.



0.000 0.000 Mn : Max 0.00 : 4.12 0.00 : 4.62 0.00 : 2.16 a The total
nunber of confirnmed rel apses that occumpged during the study divided by the
total numvenroofoopari ent -years followed in the study. 5bPPoitssan/omadel wth
the total nunber of confirned rel apses onset between random zation date and
| ast dose date as the response variable, treatnent, |FN-beta dose stratum
and region as covariates, and |log-transfornmed standardi zed study duration
as an offset variable. C The nunmber of confirned rel apses for each patient
di vided by the nunber of years followed in the study for that patient. 27
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| esi®ns in patients afflicted with relapsing-remtting formof multiple
sclerosis, conprising adm nistering to the patient about 14 ngy
teriflunom de once a day, and a stable dose of interferon beta-l1la or 1 b,
wherein the volunme of Ti -Gd lesions in the patients treated by the nethod
is reduced 20about 64.7%to about 70.6% conparing to the volune of | esions
in patients treated by a stable dose of interferon beta-1a or |b al one.

16. A method for treating relapsing-remtting formof nmultiple sclerosis in
patients in need thereof conprising admnistering to the patients 7 ng
teriflunom de once a 25day and a stable dose of interferon-beta la or Ib,
wherei n about 69.4% of the patients are free of TlI-CGd | esions after about
24-week treatment. 17. A method for treating relapsing-remtting form of
multiple sclerosis in patients in need thereof conprising admnistering to
the patients 7 ng teriflunom de once a 30day and a stabl e dose of
interferon-beta la or Ib, wherein about 69.4% of the patients are free of

Tl -CGd | esions after about 48-week treatment. 30 WD

2011/ 005907PCT/ US2010/ 041274 18. A nethod for treating relapsing-remtting
formof nultiple sclerosis in patients in need thereof conprising

adm nistering to the patients 14 ng teriflunom de once a day and a stable
dose of interferon-beta la or |b, wherein about 81.6% of the patients are
free of T1-Gd |esions after about 24-week treatnent. 19. A nmethod for
treating relapsing-remtting formof nmultiple sclerosis in patients in need
t hereof conprising adm nistering to the patients 14 ng teriflunom de once a
day and a stable dose of interferon-beta la or | b, wherein about 76. 3% of
the patients are free of T1-Gd |l esions after about 48-week treatnent.



