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25  alter the effects of the other. For instance, one drug may inhibit, activate or induce the production of

enzymes involved in a metabolic route of elimination of the other drug (Guidance for Industry, 1999).
In one example, combined administration of GA and interferon (IFN) has been experimentally shown
to abrogate the clinical effectiveness of either therapy (Brod 2000). In another experiment, it was
reported that the addition of prednisone in combination therapy with IFN-B antagonized its up-
30 regulator effect. Thus, when two drugs are administered to treat the same condition, it is
unpredictable whether each will complement, have no effect on, or interfere with, the therapeutic

activity of the other in a human subject.



presenting a clinically isolated syndrone conprising orally adm nistering
to the patient a daily dose of 0.6ng |aquininod, and periodically
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tinme tooﬁgqfirngg %E@ se progression. In one enbodi nent, the accumul ation
of physi%Ca-apsEirid ggis assessed by the time to confirmed di sease 15
progression as nmeasured by Kurtzke Expanded Disability Status Scal e ( EDSS)
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Score ord- wEbdbms AR eBpftie g G a1 AP HaP BRBBYT ment
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enbodi ment, tinme to confirnmed di sease progression is increased by 20-60%
Inlgnother enbodi ment, tinme to 25confirnmed di sease progression is increased
by 30-50% In yet another enbodi nent, tine to confirned di sease progression
is increased by at |least 50% In one enbodinment, |aquininmod is |aquininod
sodium In another enbodinent, the interferon-13 is adm nistered via

subcut aneous injection or intramuscular injection. I n one enbodi nent,
the interferon-13 is interferon beta-1 a. In another enbodi nent, the
interferon-13 is 30interferon beta-Ib. In one enbodi nent, the interferon-13
is adm nistered intranmuscul arly. In another enbodi nent, the interferon-13
is adm ni stered subcutaneously. |In another enbodinent, the interferon-13 is

adm ni stered WD 2013/ 016686PCT/ US2012/ 048689 1-5 tines a nonth. | n another
embodi nent, the interferon-13 is admnistered 1-3 tinmes a nonth. | n another
embodi nent, the interferon-13 is admnistered 1-5 times a week. |In another
embodi nent, the interferon-13 is admnistered 1-3 times a week. |In another
enbodi nent, the interferon-13 is admnistered 1-5 tinmes a day. |In another
enbodi ment, the interferon-13 is admnistered 1-3 tines a 5 day. In

anot her enbodi ment, the interferon-13 is adm nistered every other day. In
yet anot her enbodi ment, the interferon-13 is admnistered daily. In one
enbodi nent, the anobunt interferon-13 adm nistered is about 10-300 ntg. In
anot her enbodi ment, the anount interferon-13 admnistered is about 30-250
ncg. In another enbodi ment, the anount interferon-13 adm nistered is about
30-440 nctg. In another enbodi ment, the anount



10 interferon-13 adm nistered is about 22-44 ntg. |In another enbodi nent,
the anount interferon-13 adm nistered is about 30 ntg. I|In another
enbodi menwp 20t8@1e686unt i nterferon-13 adm nistered i s abear/uR2@20e8$89 | N one
enbodi ment, the interferon-13 is interferon beta-1 a and is adm ni stered

intrangicﬁ!arlﬁ at Eg Eﬁg,,once weekly. I n another enbodi nent, the

i nterf etk rglo eta-lb and is administered 15 subcutaneously
at 0.25 ng, every other day. In another enbodinment, the interferon-13 is
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week. I n one eﬁhdﬂhﬁkﬂﬂme@h@haﬁnﬁmhsﬁmﬁianankmk&quhmEAEdo&mbsﬁammiaIIy
pregedes t he adnlnlstraﬁfon of hd %% { ron-ft In another enbodi nent,
t he adni ni st rat i GhOBFOF §f¥5}%ﬁmfé SPANG ATy precedes the

adm ni stration of |aquininod In an enbodi nent, the human patient is
receiving interferon-13 therapy prior to initiating |aquininod therapy. In
anot her enbodi nent, the human patient is receiving interferon-13 therapy
for at |least 24 weeks prior to initiating |aquininod therapy. |In another
enbodi nent, the human patient is receiving 25 interferon-13 therapy for
about 24 weeks prior to initiating |laquininod therapy. |In another

enbodi ment, the human patient is receiving interferon-13 therapy for at

| east 28 weeks prior to initiating |aquininod therapy. |In another

enbodi nent, the human patient is receiving interferon-13 therapy for about
28 weeks prior to initiating |aquininod therapy. In another enbodi nent, the
human patient is receiving interferon-13 therapy for at |east 48 weeks
prior to initiating |aquininod therapy. In another 30 enbodi nent, the
human patient is receiving interferon-13 therapy for about 48 weeks prior
to initiating | aquininod therapy. In another enbodi nent, the hunman patient
is receiving interferon-13 therapy for at |east 52 weeks prior to
initiating |aquininod therapy. In yet another enbodi ment, the human patient
is receiving interferon-13 therapy for about 52 weeks prior to initiating
| aqui ni nod t herapy. WD 2013/ 016686PCT/ US2012/ 048689 I n one enbodi nent, the
| aquininod is adm nistered in the norning. In another enbodi nent, the

| aquininod is adm nistered at night. In one enbodinent, the laquininod is
with food. In another enbodi nent, the | aquininod is adm nistered w thout

f ood. In one enbodi ment, the interferon-13 is adm nistered in the

norni ng. I n another enbodiment, the 5 interferon-13 is adm nistered at
night. In one enbodinent, the interferon-13 is admnistered with food. In
anot her enbodi nent, the interferon-13 is adm nistered w thout food. In one
enbodi ment, the laquininod is adm ni stered sinultaneously with the
interferon-13. In another enbodinment, the |aquininod is adm ni stered

cont enporaneously with the interferon-13. |In another enbodi nent, the

| agquininmod is admnistered i medi ately before or imedi ately after the
interferon-13. 10 In another enbodi nent, the laquininod is adm nistered
within 1 hour before or after the interferon-13. In another enbodi nent, the
| aquininod is adm nistered wthin 3 hour before or after the interferon-13.
I n anot her enbodinent, the laquininod is adm nistered within 6 hour before
or after the interferon-13. In another enbodinent, the laquininod is

adm nistered within 12 hour before or after the interferon-13. |In another
enbodi ment, the laquininod is adm nistered within 24 hour before or after
the interferon-13. 15In one enbodi nent, the nethod further conprises

adm ni stration of nonsteroidal anti-inflammtory drugs (NSAIDs),
salicylates, slowacting drugs, gold conpounds, hydroxychl oroqui ne,

sul f asal azi ne, conbinations of slow acting drugs, corticosteroids,

cytot oxi c drugs, imrunosuppressive drugs and/or antibodies. In an

enbodi ment, the periodic adm nistration of |aquininmd and interferon-13
continues for nore than 20 30 days. In another enbodinment, the periodic
adm ni stration of laquininod and interferon-13 continues for nore than 42
days. In yet another enbodi nent, the periodic adm nistration of |aquininod
and interferon-13 continues for 6 nonths or nore. In one enbodi ment, the
adm ni stration of laquininod and interferon-13 inhibits a synptom of
relapsing multiple sclerosis by at |east 20% In another enbodi nent, the
adm ni stration of laquininod and 25 fnterferon-13 inhibits a synptom of
relapsing multiple sclerosis by at |east 30% In another enbodi nent, the
adm ni stration of laquininod and interferon-13 inhibits a synptom of
relapS|ng nultlple scler03|s by at |east 40% |n another enbodlnent t he
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I n one enbodi nent, each of the anmount of | aquininod when taken al one, and
the anobunt of interferon-13 when taken alone is effective to treat the
human patwernis/disesanot her enbodi ment, either the anount pafi/usaguiomsesnd when
taken al one, the anmount of interferon-13 when taken al one, or each such
anmount %en taliaﬁn alone is not effective to treat the human patient. 5This
i nventi L L3 method of treating a human patient afflicted with
mul tiple sclerosis or presenting a clinically isolated syndrone conpri sing
peri odithad inyergidiriprivide® ki mxghddooft thatifpat ihembtn p@icanifiviedokith amgliphd svidosang an
anount of interferqn-.1 | FN- 13), wherein.the ampunts when taken toget her
ore or rdeet e SRR S Rk ol it A RERERE Sl 2RD dRSTh o
| aqui niek laqdhiinbé aadpatipticaly alimisicsinghethe palkern phagatduecally sffesiveanddhedt | ve

to treat the human.patient than en each age is 10adpini stered al one. In
one e UETHEHE RN AL TR E EPOReDRr § rhf et el REF e g b SefghdaRe-
anot herwlenbadtiaganis,admivgstéred d@si Nng nul tiple sclerosis is relapsing-remtting
mul tiple sclerosis. In one enbodi nent, the anount of | aquininmd and the
anount 'H‘Fl {n% ?irglero(%/?(feg' % I}{\QI?O% (Ef.’atlr(eea 1 ! g%%ltngne Ii)at%est; %fﬂfc?ec(:it \!Vl\{he mtuﬁ Eeescézye(% esisa T
synpt om O il ||5’fe Selerosis”i nt e AUMEh pa | &ntS o R anot Rer ebodi nent
the 19reymingantlirgcadly NidlaterD nintlonedcomplibing |perigiidally @dmmistrisg &s eheaetibnti dny

e Ee b R P A Bk SR Ml SR Y ot 2R
combi r mefdctive keexpaethe huregpupatiey. of clini cal exacerbation, brain atrophy,

neur onal dysfunction, neuronal injury, neuronal degeneration, neuronal

apopt 0syS, . I onfir r SSi.Qn, i.orat.i f.vi s

fonot 1 o kgt U8Y ol L RRBLRRRERR 0P i sk Slsich Siipe o
brai n olament & Babmopdakid 2 eharobseticalyl acaptable|cerrBr; di) . WFRJIhetnpgewioy]
deterioration i he tus, i onal. . st |..i life,
and or Shb SuBBNEL Bl bR bR bl and HAEHH AN et B un 4B P

| aqui niinwdctams f¢rhee afbwrfirstofd isedoad pearmacctBcapenp dsaikentogabatth ercati shwfidhect | ve
t o decr £ nhibi . ;.0 I N MOk un I er enbodi nent,

br z]ign %ﬁ%nr?}%&lmstédn@gls%éhé@ggé;&%)gésr %@g{selﬁ{n ?Ellwgﬁllﬁﬁlagﬁgwgg&%%BVC). 251 n one
enbodi ment the anount of | aquininod and the anount of interferon-13 when

t aken tldgetvenrtiopsalsef preilésy Bquinimod cloeaseas pmrpdd-on dlomdnyr ored dimbamgien with
progressi i L: Y t o eqnf.i I r si on
e e e By 33885, nR IR Nenipkd Vo ek EOF oLhREATE: PoARLAS

di seasasgtagiyadrisinon i s i ncreased by at | east 50% In one enbodi nent, the
amount of |aqui ninmod and the anmount of interferon-13 when taken together is
3_ Oef f elqltlé ﬁﬂ@en‘i@n g?(?l;l%@iﬁ(% @ﬁﬂﬂﬁd&&l&e&l' c%&pmrc\sﬁlgriéiﬁg M(ﬁnﬁ&ﬂbdﬁnw&l and |

hi stogram | n one enbodi ment, the accumnul ation of ‘physical disability is
med8Sur el purtuel e baler atd Wi sahng p thyman antipyt Sflipted VHEDTSItiplecighasosis| ¢

anot her r&gﬁ}fﬁ%[rm&calyq%oﬁfeﬁu%hﬁwep th_glfeilp s LG &hi 'dsae;Hd! {hteyin'téfel%ﬁ—sﬁegl%eq WO
2013/0f6686P [ US2012/ 048689 'by the tinme to confirned di sease progression
as nmeasdmadstesgd sapitanRespop aerdeepopinealyl i ty Status Scal e (EDSS) score. In
anot her enbodi nent, the patient had an EDSS score of 0-5.5 prior to

adm ni styiehi@RoRhlsd AU SRE R @A DEDoSHINALMPBRRg ad NEouRALS lﬁ‘c[&inhh@cﬂan'a“ EDSS
score of 1.5-4.5 prior to adm nistration of |aquininod I n another

enbodi rgouttipéingaferosrft had an EDSS score of 5.5 or greater 5 prior to
adm ni stration of laquininod In another enbodi nent, confirned di sease

Pr ogr esmiOivintioR aflo pRVIILs bRCITQASGRAt JNRUERRR SRAWQmobRt FahteAFROR-PER the
enbodi ment, confirmed di sease progression is a 0.5 point increase of the
EDSS sd¥%iaratipn of fecupitrdiridit gt Pegamseniont effligted 3dth gudldple mglefasis or

Ti med- ZpesEft Y@ikichiBStisolatdd §atdRr waBBRdiHIERLyinikiRal arrﬁdthemmelrfieltoﬁ.iﬂ Sre
assessed by the 12-Item Multiple Sclerosis Walking Scal e ( MSW5- 0 12)

sel f - r SIBHESHEbY NP ARAAI YO cCoMemEIRREYenbodi nent, i npaired nobility is
assessed by the Anbul ation Index (Al). In another enbodi nent, inpaired

no rrtt;i Id! tBhig't Bvasise _ag@grd@we$ F@trﬁh@éuﬁdan blch@povigbllé cé : nLgTﬁsatmog(lt?oMecﬁuiﬁﬂlﬁ/g har |
ermbaodi nent, inpair mohility is assessed by e. Lower remty nua
Musél e %gttre(aﬂlﬁq\m%%%fﬁlﬁted Withrmyile sGie peieseinge Cfsaht IS%}flteqs 2GU°Mod
and t hexsagpuid-o0fthdrapyebf @f @BmBidatidae Fith alk@FeloRPE b Yeribdcalld Sadafihigfingy eret O
reduce cognitive inpairnment. |n another enpodi nent, cognitive inpairnent is
assesség‘alﬁ?c‘f“l%alw}“o @ff e w&afgmntﬁt@éh&r@é@fsct-( SDMT) score. In one

enbodi nent, general health status is assessed by the EuroQL (EQBD)
questionnaire, Subject dobal Inpressbon (SE@) or dinician d obal

| mpressi on of Change (CA C). In another enbodi nent, functional status is
nmeasured by the patient's Short-Form General Health survey (SF-36) Subject
20 Reported Questionnaire score. In another enbodinent,quality of life is
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In one enbodi nent, fatigue is assessed by the EQBD, the patient's Mdified
Fatigue Inpact Scale 2 5 (MFIS) score or the French valid versions of the
Fat i gue Iwpaots/Beabe (EM F- SEP) score. | n another enbodiPCEUS2&2optes8M
severity on work is nmeasured by the work productivity and activities

inpair nt. Gener Heal t uest.jonnaire. I n one enbodi nenpt,
| aqui ni nYeém? %fﬂ‘?{ iPRBY s lbﬁ“i‘}?ﬁe“tf l‘g%’f)ﬂg?n L SOy IS ?FBHB@
admi ni aisefradmghaulgéoabffmdéﬂ Witls b ic@0lerobis oﬁmiehﬁl{g eabdilyredkted lsagidin 40d i S

adm ni st er | n 30anot her enb d nment ui nj is adm nistered

o 6 ortAT Hard G Galt gom PR HOPRD: MBI in: POIAGHh R e e

adm ni sthemedeutied sompdsktion bitbiie BAGRIndditd Yhe subjecane enbodi ment, the anount

| aqui ni nod adnministered is less than 0.6 ng/day. In another enbodi nent, the
anngnt | aqui ni nod admi ni stered is 0.1-40.0 ng/day. In another enbodi nent,
the” WD 2013/ 016686PCT/ US2012/ 048689 anount | aqui ni nod adm ni stered is
0.1-2.5 ng/day. In another enbodi nent, the anount | aqui ni nod adm ni stered
is 0.25-2.0 ng/day. In another enbodi nent, the anmount | aqui ni nod

adm nistered is 0.5-1.2 ng/day. In another enbodinent, the anmount

| aqui ni nod admi ni stered is 0.25 ng/day. In another enbodi nent, the anount

| aqui ni mod adm nistered is 0.3 ng/day. |In another enbodi nent, the amount 5
| aqui ni nod adnministered is 0.5 ng/day. In another enbodi nent, the anount

| aqui ni nod administered is 0.6 ng/day. In another enbodi nent, the anount

| aqui ni nod administered is 1.0 ng/day. In another enbodi nent, the anount

| agqui ni mod adm nistered is 1.2 ng/day. In another enbodi nent, n the anopunt

| aqui ni nod adnministered is 1.5 ng/day. |In another enbodi nent, the anount

| aqui ni nod administered is 2.0 ng/day. 10ln one enbodi nent, a | oadi ng dose

of an amount different formthe intended dose is adnlnlstered for a period
of tinme at the start of the periodic adm nistration. In another enbodi nent,
t he | oadi ng dose is double the anbunt of the intended dose. In yet another
enbodi ment, the | oading dose admi nistered for two days at the start of the
periodic adm nistration. In one enbodinent, the interferon-13 is
adm ni stered via subcutaneous injection or intranmuscular 15 injection. In
anot her enbodi ment, the interferon-13 is interferon beta-1 a and is

adm ni stered intramuscularly at 30 ncg, once weekly. |In another enbodinent,
the interferon-13 is interferon beta- Ib and is adm ni stered subcutaneously
at 0.25 ny, every other day. In another enbodinent, the interferon-13 is
interferon beta- Ib and is adm ni stered subcutaneously at 0.25 ng, every

ot her day. In another enbodinment, the interferon-13 is interferon beta-1 a
and is adm ni stered subcutaneously at 22-44 nctg, 2 Othree tinmes a week. In
one enbodi nent, the admnistration of |aquininod substantially precedes the
adm nistration of interferon-ft In another enbodi ment, the adm nistration
of interferon-13 substantially precedes the adm nistration of |[aquininod In
anot her enbodi nent, the human patient is receiving interferon-13 therapy
prior to initiating |laquininod therapy. In another enbodi nent, the human
patient is receiving 25 interferon-13 therapy for at |east 24 weeks prior
to initiating |aquininod therapy. In another enbodi ment, the human patient
is receiving interferon-13 therapy for at |east 28 weeks prior to
initiating |laquininod therapy. In another enbodi nent, the human patient is
receiving interferon-13 therapy for at |east 48 weeks prior to initiating

| aqui ni nod t herapy. In another enbodi nent, the human patient is receiving
interferon-13 therapy for at |east 52 weeks prior to initiating |aquininod
therapy. 30l n an enbodi nent, the nethod further conprises adm nistration of
nonst eroi dal anti-inflammatory drugs (NSAIDs), salicylates, slowacting
drugs, gold conpounds, hydroxychl oroqui ne, sul fasal azi ne, conbi nati ons of
sl ow acting drugs, corticosteroids, cytotoxic drugs, i nmunosuppressive
drugs and/or antibodies. W) 2013/016686PCT/ US2012/ 048689 I n one

enbodi ment, the periodic adm nistration of |aquininmd and interferon-13
continues for at |east 3 days. In another enbodinent, the periodic

adm ni stration of laquininod and interferon-13 continues for nore than 30
days. I n another enbodi nent, the periodic adm nistration of |aquininod and
interferon-13 continues for nore than 42 days. In another enbodi nent, the
periodic adm nistration of laquininod and 5 interferon-13 continues for 8
weeks or nore. In another enbodi ment, the periodic adm nistration of

| agqui ni mod and interferon-13 continueg for at |east 12 weeks. |n another
enbodi ment, the periodic adm nistration of |aquininmd and interferon-13
continues for at |east 24 weeks. In another enbodi nent, the periodic
adnlnlstratlon of IaqU|n|nDd and |nterferon 13 contlnues for nor e than 24
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20l n one enbodi nent, each of the anobunt of |aquininod when taken al one, and
the ampbunt of interferon- 13 when taken alone is effective to treat the
human patwernis/disesanot her enbodi ment, either the anount pafi/usaguiomsesnd when
t aken al one, the amount of interferon-13 when taken al one, or each such

amount when taken alone is not effective to treat the human patient. This
i nventi%ﬁﬁ&m%gﬁe\%gﬂ%ge conprising a) a first pharmaceuti cal
conposition conprising 2 5 an anount of |aquininmd and a pharmaceutically
accept amlisingattion @rdvide) aangkeaiosfrqativy ot paieht effiigi@swith anltpenidrsisng an
anount of interferqgn-.1 d har maceuti cal lL.y. acceptabl e .carrji.er: and c)
ot rudbreiBe sl e o Re PG esEiR e AR REE IR BaFT e Tone
t oget haréenigladuigabd, andperiaticgiBtadaitisteaihg td ¢ pdict atpharmatdutipllle cfakies asiunt @
present.ing a ¢linically isol ated, syndrone. In pne odi.ment, the fjrst
Phap bt UEiaaLT PR R G F sph e R s To PL P EHBEHhRS o
t he fi netenplvhragac eullimoadteredaesition is in solid form |n another
enbodi ment, the first pharmaceutical conposition is in capsule form In
anot her,_enbodi nent, .the firs har maceutical .copposition.is i.n tablet form
T anothoP SilsU e A MR A¢ ReRart FRPSHE piflay RIRRR ook ey Db RRL B b1 £ s
oxygen rélagsmgaavitige tdlargpid ib elapeing renlining nottipersclervovdi ment, t he coati ng
conprises a cellulosic polyner, a detackifier, a gloss enhancer, and
pi grrentlh 0 é/\gnzo%i]h%ng) %1‘?&6%%415'%8 %%fll‘n%{do ﬁlﬁ@l@ﬁganlloq]mtoo nts r?é%?nqﬁ %Q& takt htg et[ﬂeg §st
phar macéuti ca conposition turther conprises mannitol."I'n anot het
enbOdi roffattive tdeddde rassymptoar afeaetitlé sddrossampediumian patfet: {thawtheoomrodaest, dre
al kal i nj zi . . t i,rent , ..t.he kal .nj zi e i
reg ur PO e AR RP Bl SHERREUNERE L et Al B R b B
f ur t herdissbitryr frgpencarvt ootapdast frequenaydidclimepl axpeerbatios] braio neomywbiddti foreminfirmdde
first pharms I: C ition j .abl e and free of an al kalinizing
agent P(?%%%g%%ég%?goncoge uecidﬁlsaasgafé%fegl n anot her enbodi ment, the first
phar maceuti cal conposition is free of an al kalinizing agent and free of an
oxi dat ilonng @ehedinggt, tigesumuktorori@hwidebdiaméintis asssecdfby tisttingtta cordicmed digaie
COTROS LN (S AR R KLAR Lol LAIAR | LRNRERST GHDGRIAERL, | N
first maceut i cal corposition ¥urt her ~conprises a lubricant. I'n another
10embodimbeditentt the phtisnt haglaant EDSS peaéfitS privr theingoinsion of Baviagnodolniagother
parti Cle%odiln@ntat'ﬂg)ﬁjm%ﬁt 1%?’99%@%& e I&Pﬁsk pﬁ&l 6 ARhinlsFa R HILARRR Wl anbiiRr at e
or magnesium stearate. In one énbodi nen the Tirst pharneceuti ca
conposicnbodimensr thi paticgidimd ri EB8SS acdré b &5.5 ptier tapdninstratemiyé diqmeimed. nheothir | er
L ?SeFi{BBdiin@ntt 1€ pHRANRT h EBRS A%rSH 3 FoRALkd:r gh&% dfinRRASE 1a§{§98%'d.”1|‘3”t1
the filler I's lactose, lactose nonohydrate, ta(cﬁ, isomalt, nni tol,
sodPumagethercmbgliynsol, aerdirmebdibpdapoprogreGiads adepospirpyeasty ¢fettic EP&B tsose In yet
anhydr e {olytelN i Ther P e e filler is
mannito §to$r eﬁ@%@%ﬁe’@bﬁ%‘ﬁ%&&%ﬁ Ogﬁgsaoﬁépggg%gflﬁrrgﬂlt%{;@? ﬁeg%argﬁgégoggf urt her
conprises a desiccant. In another enbodi nent, the desiccant is silica gel.
In an dntodicmbpdimenthsme jte senfgmad seesatiresssionipasiceicdrbyi -5408bITa aetbera
Moi St Urg EARRMImOto ARG Ne *ﬁ%gre%g{%n lsﬁn&&géd‘l%f 25000 dh TRMer ehBGHtha:,m0d s
h | 1'd particles. I'n an enbodi nent, the

present In the conposition as sol i ' '
pac k ageines togcandignesid dipegek argiereepidiapi ingeaedrdly sA0cf0ée. de rapethesi ¢npboginent, digte igor e
thag 13 maflavisbRE pJo%Fe?s"ion it TheRAQH BE B 8HROR JBMbthed B odRRhEHMPAFLAGEIIS 2
blister pack in which the maxi mum noi sture "pernmeability is no nore than

0. 005 riearqprograssigi ifseqascd ity atlespe % t he seal ed package is a bottle. In
anot her enbodi ment, the bottle is closed with a heat induction liner. In
anot hery, o EBDAREREREuinh 38 i$ 8RLAMRALKRRE 1f AR} $BBo@RAIDRE ifQEtdnss is! N
anot her enbodi ment, the seal ed package conprises an oxygen absorbi ng agent.
| n anot¥@midEbd feeitanceusdnigstion ehingHBBEHrHGCEWant is iron. In an

enbodi nent, the amount of laquininod in the first conposition is |ess than
0.6 nY.1m A anQidiednt, SRDRAHEBAR i{ M rRfWot-19f Inl AGMENNPRdincht, tHREntHESLp is
conposition is 0.1-40.0 ng. [ n another 30 enbodi nent,the anmount of

| adfi nilpEdcPMbYHédfirst composition is 0.1-2.5 ngy. In another embodi ment,

t he amount of laquininod in the first conposition is 0.25-2.0 ng. In

anot herm efkb eeibo@iRknt, HRENRABYAR iOhdhRBtetddl ifRendssuldrye Iif bficihier GRBPARICA] @R | S

0.5-1.2 . I'n. anot her enbodi nent,the anount of |aquiniod . .
Inter eron—[gI is administered su cutaneous%y. In another embodiment, tﬁe mterferon-f} is administered
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WO 2013/ 016686PCT/ US2012/ 048689 in the first conposition is 0.25 ng. In
anot her enbodi nent, the anount of laquininod in the first conposition is
0.3 ng. Iwoanthesséenbodi nent, the anount of | aqui ni nodPCm/usShe2fois6se
conposition is 0.5 ng. In another enbodi nent, the anmount of IaquininDd in
the firs 0Si . I'n_anot nmbodi. nent anount

| aqui ni n%&mf‘h frh’é‘thfi? Bﬁ’BB PEYnthe é‘ltﬁp s "idﬁméiﬁi‘ffiiigg té‘ﬂ‘ifo*’di“ﬁ’étﬁt In

5 anmouniot@ér dnaﬂmmnhﬂmﬁ ihtorférbie p fid dddtiniORPOS ﬁm@m Wk linZanbBer dniboamhh ﬂfe
enbodi nent,, the. anmpun; gquininod in the first c ositiaon is In
Vot andRREro oA RRE e nk T A e, GFHL abjurHieG HRBRE: B¢ dRetiEaoi Lon
is 2.0 aﬂglinlsteredr nisStivhdd\eedily] Bnandth8Ocrtodithdhe Shd Repdfieidin/POE atidinisusel 8BS tafes add- on
t herapy, or _in conbi nat.i on th i ter eron-13 in treati uman pati ent
LT Pro i php g oot e GBS B SURRIHY B PIFE AR IO <Brired
syndr orsmbodiliest, the idter @B Bla8@inBtedd e a phar nmaceuti cal conposition

conpri sing an anount of Iaquininnd and an anount of interferon-13 for use
|ntreqt|n

t t flict ti
2ol i ety SrRUFRRLGRe M Rer B At L o o G Ee T Rofsent! o
interf e:mbndﬁirﬁntaﬂe amdit nmmifcedsreﬁi adrhifstetednestios] 30-I00 w@nirempheadtodisleit, thit5Thi S

i nventi on rov S.a C conpp S|t|on C ri sjng an anmount

R e G R e g ST R R

phaorraoetaltfa:rcm[& aloipostd ii0abdus 2034 | mepita aﬁa@ﬂhéﬁ erhtsbdaimt hiae ae]mmdlimﬁaion Bt he

pharnac uti tio li.d form In.another, epbadi

har macatisrd ESRBSED tieBrnplorhqt BRpbite S ety AT A PRRREHT Retot s he

phar mas0ticgal conposition is in tablet form In 20 another enbodi nent,

the tablets are coated with a coating which inhibits oxygen fronicontacting

tpgfyﬁg::lg oné gm ot ?tt,lhtg'i? 1n§en1%r Nl 18 1rétré]1‘}%‘;1:ar§ 8%‘[9 %1 Iarl? g gil mtere(:"q'S 1ng’amuscul?%‘hr ZI Jent |

t he phandmometwwblbf Icn@np)tbm dmbodum‘enm; tHaemterfnmrp[B isgmsrferambdtd-ob and ia administeend
dine ar ceutical Qs it her. conpri.ses

alngal i Al Q‘i“ha“e"“ ZEB 1ot h "theé%gpnbo&n?%eeritem €A Ehaini%nifezri’lh‘ ““er{er‘m

neglunﬂmelbhmdmeﬁnmnouhemmaanmmuenﬂuwnmgephahﬁmnﬁuthaatmmdﬂpﬂ@b&hmnﬁ

further ation reducing a od

phar rract}eeultni cgirlon & mterég{ong)n&‘i lsa 4 (riese%o m%enre al'k Litrimr?()%si?yng zggq‘gri?cgm reaerimee% dation
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prior to initiating laquinimod therapy. In another embodiment, the human patient is receiving

mterferon-f therapy for at least 48 weeks prior to initiating laquinimod therapy. In another
30  embodiment, the human patient is receiving interferon-§ therapy for about 48 weeks prior to initiating
laquinimod therapy. In another embodiment, the human patient is receiving interferon-f§ therapy for at
least 52 weeks prior to initiating laquinimod therapy. In yet another embodiment, the human patient is

receiving interferon-f therapy for about 52 weeks prior to initiating laquinimod therapy.



10 anmount of laquininod in the conposition is 0.1-2.5 ng. |In another

enbodi nent, the anobunt of laquininod in the conmposition is 0.25-2.0 ng. In
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25 The recommended Extavia(r) dose for treating MSis 0.25 ng, injected
subcut aneousl y every other day. The recommended dose of Rebif(r) for
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"Rel apse Rate" is the nunber of confirned rel apses per unit tine.
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Soci ety Website). One of the central synptonms of nultiple sclerosis is
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treat ment al one. E 27 Activity of interferon-13 adm nistered daily,

subcut m@@a@cwr@s an@%b%?é agiortting aggptbinraetheemiPdimertatiaorispabsPvingiiesiicc EAE
in C57 ;Bl, mce Experinental autoi mune encephal onyelitis (EAE) is an

ani mal nodel (nostly used with rodents) of 25 the human CNS denyelinating
di seases, including M5. MOG induced EAE in the C57B1 strain of mce was
sel ect d82n g&bpdimpry, ’é}ﬁ ageyn 9f legpipimot AEthedias comppsitien is letidhawrtg pgclp agpther

candi d%oﬂﬁﬁieﬁ@h’é Qnfolft VB AuB@h&MBNtthe first composition is 0.1-40.0 mg. In another

30  embodiment,the amount of laquinimod in the first composition is 0.1-2.5 mg. In another embodiment,
the amount of laquinimod in the first composition is 0.25-2.0 mg. In another embodiment, the amount

of laquinimod in the first composition is 0.5-1.2 mg. In another embodiment,the amount of laquinimod
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In this experinment interferon-13 is adm nistered daily, subcutaneous (s.c).
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]one embodiment, the pharmaceutical composition is in liquid form. In another embodiment, the
pharmaceutical composition is in solid form. In another embodiment, the pharmaceutical composition
is in capsule form. In another embodiment, the pharmaceutical composition is in tablet form. In

20  another embodiment, the tablets are coated with a coating which inhibits oxygen from contacting the
core. . In another embodiment, the coating comprises a cellulosic polymer, a detackifier, a gloss

enhancer, and pigment.

In one embodiment, the pharmaceutical composition further comprises mannitol. In another
embodiment, the pharmaceutical composition further comprises an alkalinizing agent. In another
25  embodiment, the alkalinizing agent is meglumine. In yet another embodiment, the pharmaceutical

composition further comprises an oxidation reducing agent.

In one embodiment, the pharmaceutical composition is free of an alkalinizing agent or an oxidation
reducing agent. In another embodiment, the pharmaceutical composition is free of an alkalinizing

agent and free of an oxidation reducing agent.

30 In one embodiment, the pharmaceutical composition is stable and free of disintegrant. In another

embodiment, the pharmaceutical composition further comprises a lubricant. In another embodiment,
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Vehicle 10 m/kg SC, @ LAQU NIMOD fromDay 1 to 30 daily & FN-13 from
Day 1 to 18 daily 2 LAQU NIMOD 10 ng/kg Oral, QD 2 LAQUI NI MOD 25ng/ kg
Oral, QDWwWo2081d63650, 000 | U nouse SC, QD 5 | FN-13 500p00Q@Skai2oussse S C,
Q@ 6 LAQUI NI MOD+ | FN-13

the lubricant is present in the composition as solid particles. In another embodiment, the lubricant is

sodium stearyl fumarate or magnesium stearate.

In an embodiment, the pharmaceutical composition further comprisesa filler. In another embodiment,
the filler is present in the composition as solid particles. In another embodiment, the filler is lactose,
5 lactose monohydrate, starch, isomalt, mannitol, sodium starch glycolate, sorbitol, lactose spray dried,
lactose anhydrouse, or a combination thereof. In another embodiment, the filler is mannitol or lactose

monohydrate.

In an embodiment, the amount of laquinimod in the composition is less than 0.6 mg. In another
embodiment, the amount of laquinimod in the composition is 0.1-40.0 mg. In another embodiment, the
10 amount of laquinimod in the composition is 0.1-2.5 mg. In another embodiment, the amount of
laquinimod in the composition is 0.25-2.0 mg. In another embodiment, the amount of laquinimod in the
composition is 0.5-1.2 mg. In another embodiment, the amount of laquinimod in the composition is
0.25 mg. In another embodiment, the amount of laquinimod in the composition is 0.3 mg. In another
embodiment, the amount of laquinimod in the composition is 0.5 mg. In another embodiment, the
15  amount of laquinimod in the composition is 0.6 mg. In another embodiment, the amount of laquinimod
in the composition is 1.0 mg. In another embodiment, the amount of laquinimod in the composition is
1.2 mg. In another embodiment, the amount of laquinimod in the composition is 1.5 mg. In yet another

embodiment, the amount of laquinimod in the composition is 2.0 mg.

This invention further provides use of an amount of laquinimod and an amount of interferon-f in the
20  preparation of a combination for treating a human patient afflicted with multiple sclerosis or
presenting a clinically isolated syndrome wherein the laquinimod and the interferon-f are

administered simultaneously or contemporaneously.

This invention also provides pharmaceutical composition comprising an amount of laquinimod for
use in treating a subject afflicted with multiple sclerosis or presenting a clinically isolated syndrome
25 as an add-on therapy or in combination with interferon-f by periodically administering the

pharmaceutical composition and the interferon-f to the subject.

This invention further provides pharmaceutical composition comprising an amount of interferon-f for
use treating a subject afflicted with multiple sclerosis or presenting a clinically isolated syndrome as
an add-on therapy or in combination with laquinimod by periodically administering the

30  pharmaceutical composition and the laquinimod to the subject.

For the foregoing embodiments, each embodiment disclosed herein is contemplated as being

applicable to each of the other disclosed embodiments. In addition, the elements recited in the
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No. 8,178,127, U.S. Application Publication No. 2010-0055072, U.S. Application Publication No.
2012-0010238, and U.S. Application Publication No. 2012-0010239, each of which is hereby

incorporated by reference in its entireties into this application.

Use of laquinimod for treatment of various conditions, and the corresponding dosages and regimens,
10  are described in U.S. Patent No. 6,077,851 (multiple sclerosis, insulin-dependent diabetes mellitus,
systemic lupus erythematosus, rheumatoid arthritis, inflammatory bowel disease, psoriasis,
inflammatory respiratory disorder, atherosclerosis, stroke, and Alzhemier’s disease), U.S. Application
Publication No. 2011-0027219 (Crohn’s disease), U.S. Application Publication No. 2010-0322900
(Relapsing-remitting multiple sclerosis), U.S. Application Publication No. 2011-0034508 (brain-
15  derived neurotrophic factor (BDNF)-related diseases), U.S. Application Publication No. 2011-
0218179 (active lupus nephritis), U.S. Application Publication No. 2011-0218203 (rheumatoid
arthritis), U.S. Application Publication No. 2011-0217295 (active lupus arthritis), and U.S.
Application Publication No. 2012-0142730 (reducing fatigue, improving quality of life, and
providing neuroprotection in MS patients), each of which is hereby incorporated by reference in its

20  entireties into this application.

Commercially Available Interferon Beta (IFN-[3)

Commercially available IFN-B include Avonex®, Betaseron®, Extavia® and Rebif®. The
recommended Avonex® dose for treating MS is 30 mcg injected into a muscle once weekly. The
recommended Betaseron®™ dose for treating MS is 0.25 mg injected (subcutancously) every other day.
25  The recommended Extavia® dose for treating MS is 0.25 mg, injected subcutancously every other
day. The recommended dose of Rebif® for treating MS is 22 mcg or 44 mcg, injected subcutaneously

three times a week.

A pharmaceutically acceptable salt of laquinimod as used in this application includes lithium, sodium,
potassium, magnesium, calcium, manganese, copper, zinc, aluminum and iron. Salt formulations of
30 laquinimod and the process for preparing the same are described, e.g., in U.S. Patent No. 7,589,208
and PCT International Application Publication No. WO 2005/074899, which are hereby incorporated

by reference into this application.

18



WO 2013/ 016686PCT/ US2012/ 048689 Tabl e 2: Eval uation of the EAE clinical
signs Score Signs Description O Normal behavior No neurological signs. 1
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conventional pharmaceutical practices. The unit will be in a form suitable for oral administration.

5  Laquinimod can be administered alone but is generally mixed with a pharmaceutically acceptable
carrier, and co-administered in the form of a tablet or capsule, liposome, or as an agglomerated
powder. Examples of suitable solid carriers include lactose, sucrose, gelatin and agar. Capsule or
tablets can be formulated and made easy to swallow or chew; other solid forms include granules, and

bulk powders.

10  Tablets may contain suitable binders, lubricants, disintegrating agents (disintegrants), coloring agents,
flavoring agents, flow-inducing agents, and melting agents. For instance, for oral administration in the
dosage unit form of a tablet or capsule, the active drug component can be combined with an oral, non-
toxic, pharmaceutically acceptable, inert carrier such as lactose, gelatin, agar, starch, sucrose, glucose,
methyl cellulose, dicalcium phosphate, calcium sulfate, mannitol, sorbitol, microcrystalline cellulose

15 and the like. Suitable binders include starch, gelatin, natural sugars such as glucose or beta-lactose,
corn starch, natural and synthetic gums such as acacia, tragacanth, or sodium alginate, povidone,
carboxymethylcellulose, polyethylene glycol, waxes, and the like. Lubricants used in these dosage
forms include sodium oleate, sodium stearate, sodium benzoate, sodium acetate, sodium chloride,
stearic acid, sodium stearyl fumarate, talc and the like. Disintegrators (disintegrants) include, without

20  limitation, starch, methyl cellulose, agar, bentonite, xanthan gum, croscarmellose sodium, sodium

starch glycolate and the like.

Specific examples of the techniques, pharmaceutically acceptable carriers and excipients that may be

used to formulate oral dosage forms of the present invention are described, ¢.g., in U.S. Patent No.

7,589,208, PCT International Application Publication Nos. WO 2005/074899, WO 2007/047863, and
25  2007/146248.

General techniques and compositions for making dosage forms useful in the present invention are
described in the following references: Modern Pharmaceutics, Chapters 9 and 10 (Banker & Rhodes,
Editors, 1979); Pharmaceutical Dosage Forms: Tablets (Licberman et al., 1981); Ansel, Introduction
to Pharmaceutical Dosage Forms 2nd Edition (1976); Remington's Pharmaceutical Sciences, 17th ed.
30  (Mack Publishing Company, Easton, Pa., 1985); Advances in Pharmaceutical Sciences (David
Ganderton, Trevor Jones, Eds., 1992); Advances in Pharmaceutical Sciences Vol 7. (David
Ganderton, Trevor Jones, James McGinity, Eds., 1995); Aqueous Polymeric Coatings for
Pharmaceutical Dosage Forms (Drugs and the Pharmaceutical Sciences, Series 36 (James McGinity,
Ed., 1989); Pharmaceutical Particulate Carriers: Therapeutic Applications: Drugs and the
35  Pharmaceutical Sciences, Vol 61 (Alain Rolland, Ed., 1993); Drug Delivery to the Gastrointestinal
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No. 6,077,851. However, the inventors have surprisingly found that the combination of laquinimod

and interferon-beta (IFN-P) is particularly effective for the treatment of relapsing multiple sclerosis as

10  compared to each agent alone.
Terms

As used herein, and unless stated otherwise, each of the following terms shall have the definition set

forth below.
As used herein, “laquinimod” means laquinimod acid or a pharmaceutically acceptable salt thereof.

15  As used herein, an “amount” or “dose” of laquinimod as measured in milligrams refers to the
milligrams of laquinimod acid present in a preparation, regardless of the form of the preparation. A
“dose of 0.6 mg laquinimod” means the amount of laquinimod acid in a preparation is 0.6 mg,
regardless of the form of the preparation. Thus, when in the form of a salt, e.g. a laquinimod sodium
salt, the weight of the salt form necessary to provide a dose of 0.6 mg laquinimod would be greater

20  than 0.6 mg (e.g., 0.64 mg) due to the presence of the additional salt ion.

As used herein, “about” in the context of a numerical value or range means +10% of the numerical

value or range recited or claimed.

As used herein, a composition that is “free” of a chemical entity means that the composition contains,
if at all, an amount of the chemical entity which cannot be avoided although the chemical entity is not

25  part of the formulation and was not affirmatively added during any part of the manufacturing process.
For example, a composition which is “free” of an alkalizing agent means that the alkalizing agent, if
present at all, is a minority component of the composition by weight. Preferably, when a composition
is “free” of a component, the composition comprises less than 0.1 wt%, 0.05 wt%, 0.02 wt%, or 0.01
wt% of the component.

30 As used herein, “alkalizing agent” is used interchangeably with the term “alkaline-reacting
component” or “alkaline agent” and refers to any pharmaceutically acceptable excipient which

neutralizes protons in, and raises the pH of, the pharmaceutical composition in which it is used.
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potassium metabisulfite, sodium or potassium sulfite, alpha tocopherol or derivatives thereof, sodium
ascorbate, disodium edentate, BHA (butylated hydroxyanisole), a pharmaceutically acceptable salt or

ester of the mentioned compounds, and mixtures thereof.

10  The term “antioxidant™ as used herein also refers to Flavonoids such as those selected from the group of
quercetin, morin, naringenin and hesperetin, taxifolin, afzelin, quercitrin, myricitrin, genistein, apigenin
and biochanin A, flavone, flavopiridol, isoflavonoids such as the soy isoflavonoid, genistein, catechins
such as the tea catechin epigallocatechin gallate, flavonol, epicatechin, hesperetin, chrysin, diosmin,

hesperidin, luteolin, and rutin.

15  As used herein, “reduction agent” refers to a compound selected from the group consisting of thiol-
containing compound, thioglycerol, mercaptoethanol, thioglycol, thiodiglycol, cysteine, thioglucose,
dithiothreitol (DTT), dithio-bis-maleimidoethane (DTME), 2,6-di-tert-butyl-4-methylphenol (BHT),

sodium dithionite, sodium bisulphite, formamidine sodium metabisulphite, and ammonium bisulphite."”

As used herein, “chelating agent” refers to a compound selected from the group consisting of
20  penicillamine, trientine, N,N'-diethyldithiocarbamate (DDC), 2,3,2'-tetraamine (2,3,2'-tet), neocuproine,
N,N,N',N'-tetrakis(2-pyridylmethyl)ethylenediamine (TPEN), 1,10-phenanthroline (PHE),
tetracthylenepentamine, triethylenetetraamine and tris(2-carboxyethyl) phosphine (TCEP), ferrioxamine,
CP94, EDTA, deferoxainine B (DFO) as the methanesulfonate salt (also known as desferrioxanilne B

mesylate (DFOM)), desferal from Novartis (previously Ciba-Giegy), and apoferritin.

25  As used herein, a pharmaceutical composition is “stable” when the composition preserves the physical
stability/integrity and/or chemical stability/integrity of the active pharmaceutical ingredient during
storage. Furthermore, “stable pharmaceutical composition” is characterized by its level of degradation
products not exceeding 5% at 40°C/75%RH after 6 months or 3% at 55°C/75% RH after two weeks,

compared to their level in time zero.

30  As used herein, “combination” means an assemblage of reagents for use in therapy either by
simultancous or contemporancous administration. Simultancous administration refers to
administration of an admixture (whether a true mixture, a suspension, an emulsion or other physical

combination) of the laquinimod and the IFN-f. In this case, the combination may be the admixture or
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wherein the subject receiving the therapy begins a first treatment regimen of one or more reagents
prior to beginning a second treatment regimen of one or more different reagents in addition to the first
treatment regimen, so that not all of the reagents used in the therapy are started at the same time. For

example, adding laquinimod therapy to a patient already receiving IFN-f3 therapy.

10  Asused herein, “effective” when referring to an amount of laquinimod and/or interferon-beta (IFN-[3)
refers to the quantity of laquinimod and/or interferon-beta (IFN-) that is sufficient to yield a desired
therapeutic response without undue adverse side effects (such as toxicity, irritation, or allergic
response) commensurate with a reasonable benefit/risk ratio when used in the manner of this

invention.

15  “Administering to the subject” or “administering to the (human) patient” means the giving of,
dispensing of, or application of medicines, drugs, or remedies to a subject/patient to relieve, cure, or

reduce the symptoms associated with a condition, e.g., a pathological condition.

“Treating” as used herein encompasses, e.g., inducing inhibition, regression, or stasis of a disease or
disorder, e.g., RMS, or lessening, suppressing, inhibiting, reducing the severity of, eliminating or
20  substantially eliminating, or ameliorating a symptom of the disease or disorder. “Treating” as applied
to patients presenting CIS can mean delaying the onset of clinically definite multiple sclerosis
(CDMS), delaying the progression to CDMS, reducing the risk of conversion to CDMS, or reducing
the frequency of relapse in a patient who experienced a first clinical episode consistent with multiple

sclerosis and who has a high risk of developing CDMS.

25  “Inhibition” of disease progression or disease complication in a subject means preventing or reducing

the disease progression and/or disease complication in the subject.

A “symptom” associated with RMS includes any clinical or laboratory manifestation associated with

RMS and is not limited to what the subject can feel or observe.

As used herein, “a subject afflicted with relapsing multiple sclerosis” means a subject who has been
30  clinically diagnosed to have relapsing multiple sclerosis (RMS) which includes relapsing-remitting

multiple sclerosis (RRMS) and Secondary Progressive multiple sclerosis (SPMS).
As used herein, a subject at “baseline” is as subject prior to administration of laquinimod.

22



inhibition 2 G5 value % inhibition 3 Mean Onset (days) Mean Duration
(days) Negative 0/13 13/13 - 3.2 - 2.0 - 10.5+ 18.1+ Control 1.0 +
4. 63 Vehiwbeodd16686 PCT/US2012/048689

10

15

20

25

30

A “patient at risk of developing MS” (i.e. clinically definite MS) as used herein is a patient presenting
any of the known risk factors for MS. The known risk factors for MS include any one of a clinically
isolated syndrome (CIS), a single attack suggestive of MS without a lesion, the presence of a lesion
(in any of the CNS, PNS, or myelin sheath) without a clinical attack, environmental factors
(geographical location, climate, diet, toxins, sunlight), genetics (variation of genes encoding HLA-
DRBI, IL7R-alpha and IL2R-alpha), and immunological components (viral infection such as by
Epstein-Barr virus, high avidity CD4" T cells, CD8" T cells, anti-NF-L, anti-CSF 114(Glc)).

“Clinically isolated syndrome (CIS)” as used herein refers to 1) a single clinical attack (used
interchangeably herein with “first clinical event” and “first demyelinating event”) suggestive of MS,
which, for example, presents as an episode of optic neuritis, blurring of vision, diplopia, involuntary
rapid eye movement, blindness, loss of balance, tremors, ataxia, vertigo, clumsiness of a limb, lack of
co-ordination, weakness of one or more extremity, altered muscle tone, muscle stiffness, spasms,
tingling, paraesthesia, burning sensations, muscle pains, facial pain, trigeminal neuralgia, stabbing
sharp pains, burning tingling pain, slowing of speech, slurring of words, changes in rhythm of speech,
dysphagia, fatigue, bladder problems (including urgency, frequency, incomplete emptying and
incontinence), bowel problems (including constipation and loss of bowel control), impotence,
diminished sexual arousal, loss of sensation, sensitivity to heat, loss of short term memory, loss of
concentration, or loss of judgment or reasoning, and 2) at least one lesion suggestive of MS. In a
specific example, CIS diagnosis would be based on a single clinical attack and at least 2 lesions

suggestive of MS measuring 6 mm or more in diameter.

“Relapse Rate” is the number of confirmed relapses per unit time. “Annualized relapse rate” is the
mean value of the number of confirmed relapses of each patient multiplied by 365 and divided by the

number of days that patient is on the study drug.

“Expanded Disability Status Scale” or “EDSS” is a rating system that is frequently used for
classifying and standardizing the condition of people with multiple sclerosis. The score ranges from
0.0 representing a normal neurological exam to 10.0 representing death due to MS. The score is based
upon neurological testing and examination of functional systems (FS), which are areas of the central
nervous system which control bodily functions. The functional systems are: Pyramidal (ability to
walk), Cerebellar (coordination), Brain stem (speech and swallowing), Sensory (touch and pain),
Bowel and bladder functions, Visual, Mental, and Other (includes any other neurological findings due

to MS) (Kurtzke JF, 1983).

A “confirmed progression” of EDSS, or “confirmed disease progression” as measured by EDSS score is
defined as a 1 point increase from basecline EDSS sustained for at least 3 months. In addition,

confirmation of progression cannot be made during a relapse.

23

1.

3



1.0 Laquininod 0/13 8/13 38.5 % 1.8 + 43.8 %0.8 60.0 % 21.3+ 9.2 + 10
ng/ kg 1.7 p= 0.04 + p = 0.003 8.2
WO 2013/016686 PCT/US2012/048689

“Adverse event” or “AE” means any untoward medical occurrence in a clinical trial subject
administered a medicinal product and which does not have a causal relationship with the treatment.
An adverse event can therefore be any unfavorable and unintended sign including an abnormal
laboratory finding, symptom, or diseases temporally associated with the use of an investigational

5  medicinal product, whether or not considered related to the investigational medicinal product.

“Gd-enhancing lesion” refers to lesions that result from a breakdown of the blood-brain barrier, which
appear in contrast studies using gandolinium contrast agents. Gandolinium enhancement provides
information as to the age of a lesion, as Gd-enhancing lesions typically occur within a six week

period of lesion formation.

10 “Magnetization Transfer Imaging” or “MTI” is based on the magnetization interaction (through
dipolar and/or chemical exchange) between bulk water protons and macromolecular protons.
By applying an off resonance radio frequency pulse to the macromolecular protons, the
saturation of these protons is then transferred to the bulk water protons. The result is a decrease
in signal (the net magnetization of visible protons is reduced), depending on the magnitude of
15  MT between tissue macromolecules and bulk water. “MT” or “Magnetization Transfer” refers to
the transfer of longitudinal magnetization from the hydrogen nuclei of water that have restricted
motion to the hydrogen nuclei of water that moves with many degrees of freedom. With MTI, the
presence or absence of macromolecules (e.g. in membranes or brain tissue) can be seen (Mehta,

1996; Grossman, 1994).

20  “Magnetization Resonance Spectroscopy” or “MRS” is a specialized technique associated with
magnetic resonance imaging (MRI). MRS is used to measure the levels of different metabolites in
body tissues. The MR signal produces a spectrum of resonances that correspond to different
molecular arrangements of the isotope being “excited”. This signature is used to diagnose certain
metabolic disorders, especially those affecting the brain, (Rosen, 2007) as well as to provide

25  information on tumor metabolism (Golder, 2007).

As used herein “mobility” refers to any ability relating to walking, walking speed, gait, strength of leg
muscles, leg function and the ability to move with or without assistance. Mobility can be evaluated by
one or more of several tests including but not limited to Ambulation Index, Time 25 foot walk, Six-
Minute Walk (6MW), Lower Extremity Manual Muscle Test (LEMMT) and EDSS. Mobility can also

30  be reported by the subject, for example by questionnaires, including but not limited to 12-Item
Multiple Sclerosis Walking Scale (MSWS-12). Impaired Mobility refers to any impairment, difficulty
or disability relating to mobility.

24



8.3 n Laqui nionmd 0/15 5/15 61.5% 75.0%0.3 85.0 % . <0.001 25.7
+ 7.8 5.0 25 ny/ kg 0.8 +p + 0.5
WO 2013/016686 PCT/US2012/048689

“T1-weighted MRI image” refers to an MR-image that emphasizes T1 contrast by which lesions may
be visualized. Abnormal areas in a T1-weighted MRI image are “hypointense” and appear as dark

spots. These spots are generally older lesions.

“T2-weighted MRI image” refers to an MR-image that emphasizes T2 contrast by which lesions may

5  be visualized. T2 lesions represent new inflammatory activity.

The “Six-Minute Walk (6MW) Test” is a commonly used test developed to assess exercise capacity
in patients with COPD (Guyatt, 1985). It has been used also to measure mobility in multiple sclerosis

patients (Clinical Trials Website).

The “Timed-25 Foot Walk” or “T25-FW” is a quantitative mobility and leg function performance test

10  based on a timed 25-walk. The patient is directed to one end of a clearly marked 25-foot course and is
instructed to walk 25 feet as quickly as possible, but safely. The time is calculated from the initiation
of the instruction to start and ends when the patient has reached the 25-foot mark. The task is
immediately administered again by having the patient walk back the same distance. Patients may use
assistive devices when doing this task. The score for the T25-FW is the average of the two completed

15  trials. This score can be used individually or used as part of the MSFC composite score (National MS
Society Website).

One of the central symptoms of multiple sclerosis is fatigue. Fatigue can be measured by several tests
including but not limited to decrease of French valid versions of the Fatigue Impact Scale (EMIF-SEP)
score, and European Quality of Life (EuroQoL) Questionnaire (EQS5D). Other tests, including but not
20  limited to Clinician Global Impression of Change (CGIC) and Subject Global Impression (SGI), as
well as EQ-5D, can be used to evaluate the general health status and quality of life of MS patients.

“Ambulation Index” or “Al” is a rating scale developed by Hauser et al. to assess mobility by
evaluating the time and degree of assistance required to walk 25 feet. Scores range from 0
(asymptomatic and fully active) to 10 (bedridden). The patient is asked to walk a marked 25-foot
25  course as quickly and safely as possible. The examiner records the time and type of assistance (e.g.,

cane, walker, crutches) needed. (Hauser, 1983)

“EQ-5D” is a standardized questionnaire instrument for use as a measure of health outcome
applicable to a range of health conditions and treatments. It provides a simple descriptive profile and
a single index value for health status that can be used in the clinical and economic evaluation of
30  health care as well as population health surveys. EQ-5D was developed by the “EuroQoL” Group
which comprises a network of international, multilingual, multidisciplinary researchers, originally
from seven centers in England, Finland, the Netherlands, Norway and Sweden. The EQ-5D

questionnaire is in the public domain and can be obtained from EuroQoL.
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“SF-36” is a multi-purpose, short-form health survey with 36 questions which yields an 8-scale
profile of functional health and well-being scores as well as psychometrically-based physical and
mental health summary measures and a preference-based health utility index. It is a generic measure,
as opposed to one that targets a specific age, disease, or treatment group. The survey is developed by

5  and can be obtained from QualityMetric, Inc. of Providence, RI.

A “pharmaceutically acceptable carrier” refers to a carrier or excipient that is suitable for use with
humans and/or animals without undue adverse side effects (such as toxicity, irritation, and allergic
response) commensurate with a reasonable benefit/risk ratio. It can be a pharmaceutically acceptable

solvent, suspending agent or vehicle, for delivering the instant compounds to the subject.

10 It is understood that where a parameter range is provided, all integers within that range, and tenths
thereof, are also provided by the invention. For example, “0.1-2.5mg/day” includes 0.1 mg/day, 0.2
mg/day, 0.3 mg/day, etc. up to 2.5 mg/day.

This invention will be better understood by reference to the Experimental Details which follow, but
those skilled in the art will readily appreciate that the specific experiments detailed are only

15  illustrative of the invention as described more fully in the claims which follow thereafter.

Experimental Details

EXAMPLE 1: Assessment Of Add-on Effect Of Laquinimod In Mice Treated With Glatiramer
Acetate (GA) Or Interferon-beta (IFN-3)

Mice were treated with a sub-optimal dose of Laquinimod (10mg/kg) alone or add on glatiramer
20  acetate (12.5mg/kg) or IFN-B (500,000 TU/mouse). In both cases, the combined treatment resulted in

improved efficacy when compared to each treatment alone.

EXAMPLE 2: Activity of interferon-f administered daily, subcutaneous (s.c). alone or in

combination with laguinimod in chronic EAE in C57 Bl mice

Experimental autoimmune encephalomyelitis (EAE) is an animal model (mostly used with rodents) of
25  the human CNS demyelinating diseases, including MS. MOG induced EAE in the C57B1 strain of
mice was selected, as it is an established EAE model to test the efficacy of candidate molecule for MS

treatement.

In this experiment interferon-f is administered daily, subcutancous (s.c). alone or in combination with
laquinimod to chronic MOG induced EAE in C57 BI mice. Both were administered from the
30  beginning of the study in the MOG induced EAE in C57B1 mice.
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General Design

Disease was induced in all mice by the injection of the encephalitogenic emulsion (MOG/CFA) and
intraperitoneal injection of Pertussis toxin on the first day and 48 hours later. IFN-f3 at dose levels of
50,000 and 5000,000 IU/mouse was administered by the subcutaneous route, once daily (QD).
5  Laquinimod at dose levels of 10 and 25 mg/mouse was administered by the oral route, once daily
(QD). Both IFN-B and laquinimod were administered prophylactic from disease induction — Day 1
until termination of the study. Two additional groups of IFN-f at dose level of 500,000 were treated
either prophylactic (Day 1-7) or from onset (Day 8-18) to study activity of IFN-f in prophylactic and

therapeutic regime.
10  Materials

Interferon beta-la (IFN-B) (Rebif®, 44pg/0.5ml/syringe, equivalent to 1.2 x 107 units
(IU)/0.5ml/syringe), Laquinimod, PBS (Sigma), Pertussiis toxin (Sigma), MOG 35-55 (Mnf
Novatide), Complete Freund’s Adjuvant (CFA) (Signma), Saline (Mnf-DEMO S.A).

Healthy, nulliparous, non-pregnant female mice of the C57BL/6 strain were used in the study. The
15  animals weighed 18-22 grams and were approximately 8 weeks old on receipt. The body weights of
the animals were recorded on the day of delivery. Overtly healthy animals were assigned to study

groups arbitrarily before treatment commenced.
Procedures

EAE was induced by injecting the ecephalitogenic mixture (emulsion) consisting of MOG
20  (150.0pg/mouse) and CFA containing M. tuberculosis (1mg MG/mICFA). A volume of 0.2 ml of
encephalitogenic emulsion was injected subcutancously into the flanks of each mouse (Dose = 0.15
mg MOG and 0.2 mg MT/mouse) Pertussis toxin in 0.2 ml dosage volume is injected
intraperitonieally on the day of induction and 48 hours later (total amount is 0.2 pg/mouse; 100.0

ng/0.2ml/mouse).

25  The mice were allocated to the following treatment groups of 13 mice each.
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Group | Treatment dose/day Administration | Regimen
Groups Route
(treatment
initiation)
1 Vehicle 10 ml/ke SC, QD
2 LAQUINIMOD 10 mg/kg Oral, QD
2 LAQUINIMOD 25mg/kg Oral, QD
4 IFN-B I58,/000 SC, QD
[ouse LAQUINIMOD from Day 1
5 IFN-B 500,000 SC, QD to 30 daily & IFN-B from
IU/mouse Day 1 to 18 daily
LAQUINIMOD 0mghke+ o1 QD)+
6 TFN-B 50,000 SC (QD)
IU/mouse
LAQUINIMOD 0mefkg+ 1 61 QD) +
7 IFN-B 500,000 SC (QD)
IU/mouse
8 IFN-B 500,000 Days 1 to 7 (prophylactic)
IU/mouse SC, QD
IFN-B 500,000 ’ .
9 TU/mouse Days 8 to 18 (therapeutic)

The mice were administered with the various concentrations of IFN-B (2.5 X10° and 2.5 X 10° TU/ml)

at volume dose level of 200ul/mouse by subcutaneous route equivalent to 50,000 and 500,000

TU/mouse respectively.

The laquinimod formulation was administered from Day 1, once daily (QD). Four hours interval was

maintained between administration of laquinimod and IFN-f.

Experimental Observations

All animals were examined once daily to detect if any are moribund. Mice were also weighed once

weekly. Further, the mice were observed daily from the 8" day post-EAE induction and EAE clinical

signs were scored. The scores were recorded on observation cards according to the grades described

in Table 2 below.
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Table 2: Evaluation of the EAE clinical signs

Score | Signs Description

0 Normal behavior | No neurological signs.

1 Limp tail Part or the whole tail is limp and droopy.

2 righting reflex Animal has difficulties rolling onto his feet when laid on its back

3 Hind leg | wobbly walk - when the mouse walks the hind legs are unsteady
weakness

4 Hind leg paralysis | The mouse drags its hind legs but is able to move around using its

fore legs

5 The mouse can't move around, it looks thinner and emaciated.
Full paralysis

6 Moribund/Death

All mice with score 1 and above were considered sick. When the first clinical sign appears all mice
were given food soaked in water, which was spread on different places on the bedding of the cages.

5  For calculation purposes, the score of animals that were sacrificed or died (6) was carried forward.

Interpretation of Results

Calculation of the incidence of disease (Disease ratio)

+ The number of sick animals in each group were summed.

o The incidence of disease was calculated as

No.of sick micein treated
10 [NCIDENCEOfD[SEASE:[ 0.0f sick micein treate group]

No.of sick micein control group

o  The percent inhibition according to incidence was calculated as

INHIBITION (%)of INCIDENCE — [1_ Number of sick miceintreated group j <100

Number of sick micein control group
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Calculation of the mortality/moribundity rate (mortality ratio)

+ The number of dead or moribund animals in each group were summed.

« The mortality of disease was calculated as

MORTALITY of DISEASE — [No.of dead or moribound micein treated group ]

No.of dead or moribound mice in control group

5 o The percent inhibition according to mortality was calculated as

INHIBITION (%) of MORTALITY = [1 _ Number of dead or moribound mice in treated group j <100

Number of dead or moribound mice in control group

Calculation of duration of disease

o The mean duration of disease expressed in days was calculated as

. 2 Duration of disease of each mouse
Mean Duration =

No.of miceinthe group

10 Calculation of mean delay in onset of disease

+ The mean onset of disease expressed in days was calculated as

Mean Onsef [Z Onset of disease of each mouse]

No.of miceinthe group

+ The mean delay in onset of disease expressed in days was calculated by subtracting the

mean onset of disease in control group from test group.

15 Calculation of the mean maximal score and percent inhibition

« The mean maximal score (MMS) of each group was calculated as

MMS = [ZMaxzmaZ Score of each mouse]

No.of miceinthe group

o  The percent inhibition according to MMS was calculated as

MMS of treated
M%WNHON(%Q@U%MSz[L— Sof treate g@m¢jxw0

MMS of control group
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Calculation of the group mean score and percent inhibition

+ The daily scores of each mouse in the test group were summed and the individual mean

daily score (IMS) was calculated as

IMS = [ % Daily score of mouse ]

Observation period (days)

5 + The mean group score (GMS) was calculated as

GMS :[ 2 IMS of ea ch mouse ]

No.of miceinthe group

o  The percent inhibition was calculated as

"M, I3 ted
INHIBITION (%) of GMS = [1— GMS of treated group ] x100

GMS of control group

Results/Discussion

10 A summary of the incidence, mortality, mean maximal scores (MMS), group mean score (GMS),
duration of the disease, onset of the disease and the activity of each group compared to the vehicle

treated control group is shown in Table 3 below.
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Table 3: Mortality, incidence, MMS, GMS, Duration and Onset and EAE inhibition compared to

Vehicle
Mortality | Incidence | % MMS | % GMS | % Mean Onset | Mean
Treatment inhibition | value | inhibition value | inhibition (days) Duration
1 2 3 (davs)
Negative 0/13 13/13 - 3.2 + 2.0 - 105 + 18.1 +
Control 1.0 + 1.3 463
Vehicle 10 1.0
Laquinimod  |0/13 8/13 38.5 % 1.8 + 43.8% 0.8 60.0 % 213+ 92+
10 mg/kg 1.7 p=0.04 [+ p =0.003 8.2 8.3
N 8 n=< n=
Laquiniomd  |0/15 5/15 61.5 % 75.0 % 0.3 85,0 %p = <0.001 25.7+78 50+
25 mglkg 0.8+ |p + 0.5 p=< 74
12 <0 AN 0 NN1 nz<
IFN-B 0/13 1113 154 % 26 + [188% 1.7 15.0 % 149 + 154 +
50,000 14 P=02 [ p=0.3 7.3 7.8
IU/mouse 1.0 p =0.003 p=0.3
IFN-B 0/13 12/13 7.7 % 46.9 % 0.9 55.0 % 14.7+5.1 13.9+
500,000 1.7+ = +0.7 | p=0.007 p <0.001 6.1
IU/mouse 1.0 0.001 p=0.01
In faNaTat Al
Laquinimod + (0/13 4/13 69.2 % 1.0 + 68.8% 0.5 75.0 % 264 + 176 +
IFN-B 1.7 = + p=0.001 7.3 2.7
10 mg/kg + 0.003 0.9 p=< p=0.3
50,000 0.001
IU/mouse
Laquinimod + {0/15 515 61.5 % 75.0 % 02+ |90.0 % 2716+54 34+
IFN-B 0.8+ |[P<0.001 1[0.3 P <0.001 P <0.001 5.4
10 mg/kg + 1.2 p<
500,000 0.001
IU/mouse (p <0.001)
IFN-B (Day 1 |0/13 13/13 0 % 31+ B1% 1.7 15.0 % 129 + 175+
to7) 0.3 p=04 + p=0.4 1.3 1.7
500,000 0.4 p <0.001 p=0.09
IU/mouse
IFN-B (Day 8 [0/13 10/13 23.1 % 28.1 % 13+ [ 35.0 % 16.5+84 122+
to 30) 23+ |[p=0.1 1.1 p=10.05 p=0.008 8.7
500,000 1.7 p =0.04
IU/mouse
(p <0.001)
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The activity of the IFN-f3 administered groups in combination with laquinimod (10 mg/kg) compared

to the group treated with laquinimod (10 mg/kg) is shown in Table 4 below.

Table 4: Laquinimod alone and in combination with IFN- compared to laquinimod (10 mg/kg).

Mortalit | Incidenc | % MM | % GM | % inhibition | Mean Mean
Treatme y e inhibitio | S inhibitio S 3 Onset Duratio
nt n1 n2 (days) n
(days)
Laquinmod |0/13 8/13 1.8 + 0.8 214  +02+83
10 mg/kg 1.7 + 8.2
0.8
Laquinmod [0/15 5/15 37.5 % 55.5% 0.3 62.5% 257 + pH0+74
25 mg/kg 0.8 +|p = |+ p=0.10 7.8 n=0.24
1.3 0.17 0.5 p=0.29
Laquinmod  0/13 4/13 50.0% (1.0 + 444% PS5 |375% 265 +[176 +
+IFN-B 1.7  p=026 ¢ p=031 7.3 2.7
10 mg/kg + 0.9 p=0.15 p=0.003
50,000
[U/mouse
Laquinmod  (0/15 5/15 37.5% 08 +p55% 02 |75.0% (276 + 34+54
+|FN-B 1.2 P=013 ( P=0.10 5.4 D =
10 mg/kg + 0.3 P=10.081 0.091
500,000
IU/mouse (p <0.001)
5  The activity as compared to vehicle and laquinimod are shown in Tables 5 and 6 below:
Table 5: Activity compared to vehicle
Group Mean Score (GMS) [ Activity
Vehicle (saline) 2.0
Laquinimod (10 mg/kg) 0.8 60%
Laquinimod (25 mg/kg) 0.3 85%
IFN beta (50,000 IU/mouse) 1.7 15%
IFN beta (500,000 TU/mouse) 0.9 55%
IFN beta (50,000 IU/mouse) Laquinimod (10 mg/kg) 0.5 75%
IFN beta (500,000 1U/mouse) + Laquinimod (10 mg/kg) | 0.2 90%
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Table 6: Activity compared to Laquinimod

Group Mean Score (GMS) | Activity
Vehicle (saline) 2.0
Laquinimod (10 mg/kg) 0.8 60%
Laquinimod (25 mg/kg) 0.3 85%
IFN beta (50,000 IU/mouse) | 1.7 15%
IFN beta (500,000 IU/mouse) | 0.9 55%

Table 7: Activity compared to interferon-f (500,000 IU/mouse)

E}ég/l[lg) Mean Score Activity
IFN beta (500,000 IU/mouse) 0.9 -
Laquinimod (25 mg/kg) 0.3 66.7%
IFN beta (50,000 IU/mouse) + Laquinimod (10 mg/kg) 0.5 44%
IFN beta (500,000 1U/mouse) + Laquinimod (10 mg/kg) 0.2 78%
IFN beta (500,000 IU/mouse) 0.9 -

Under the conditions of the test IFN-B at dose levels of 50,000 IU/mouse and 500,000 IU/mouse
exhibited additive activity in the suppression of EAE when tested in combination with laquinimod at

dose level of 10 mg/kg.

The groups treated with IFN-B at dose levels of 50,000 IU/mouse and 500,000 IU/mouse in
10  combination with laquinimod (10 mg/kg) exhibited 75% and 90% activity respectively according to
GMS compared to 15%, 55% and 60% activity in groups treated with IFN-J at dose levels of 50,000
IU/mouse and 500,000 IU/mouse and laquinimod at dose level of 10 mg/kg respectively when

compared to the vehicle administered control group.

The groups treated with IFN-B at dose levels of 50,000 IU/mouse and 500,000 IU/mouse in
15  combination with laquinimod (10 mg/kg) exhibited 37.5% and 75% activity respectively according to
GMS when compared to group treated with laquinimod at dose level of 10 mg/kg.

It is important to note the mouse dosing presented here cannot be used to determine human dosing by
simply adjusting for body weight, because a gram of mouse tissue is not equivalent to a gram of human
tissue. For this reason, the National Institutes of Health (NIH) provides a table of Equivalent Surface
20  Areca Dosage Conversion Factors below (Table 8) which provides conversion factors that account for

surface area to weight ratios between species.
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Mouse 20 g | Rat 150g | Monkey 3kg | Dog 8kg | Man 60kg
= seMou 1 Y2 Ya 1/6 1/12
8 Rat 2 1 ¥ Va 1/7
= Monkey | 4 2 1 3/5 1/3
1
Dog 6 4 12/3 1 Y
Man 12 7 3 2 1

EXAMPLE 3: Clinical Trial (Phase 1I) — Assessment Of Add-on Effect Of Laquinimod In Relapsing
Multiple Sclerosis (RMS) Subjects Treated With Glatiramer Acetate (GA) Or Interferon-beta (IFN-[3)

5 A multinational, multicenter, randomized, double-blind, parallel-group, placebo-controlled study,
followed by a double-blind active extension phase is conducted to assess the safety, tolerability and
efficacy of two daily doses of oral laquinimod (0.6mg or 1.2mg) in adjunct to glatiramer acetate (GA)

or interferon-beta (IFN-[)-1a/1b preparations in subjects with relapsing multiple sclerosis (RMS).
Study Duration

10  The total study duration for each eligible subject will be up to 19 months:

o Screening phase: up to about 1 month.

J Double-Blind Placebo Controlled (DBPC) treatment phase: about 9 months of once-daily oral
administration of laquinimod 0.6 mg/day, 1.2mg/day or placebo in addition to current therapy
(i.c., subcutancous GA 20mg or any of the following IFN-B preparations: Avonex”,

15 Betaseron®/Betaferon®, Rebif® or Extavia®™).

J Double-Blind Active Extension (DBAE) phase: all subjects who complete all 9 months of the
DBPC treatment phase are offered the opportunity to continue to a DBAE phase. During this
phase, all subjects continue the same background injectable treatment which they used in the

DBPC phase.

20 e Subjects who were originally assigned to either of the active oral treatment arms (laquinimod

0.6 mg or 1.2 mg) continue with their original oral treatment assignment. Subjects originally
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assigned to placebo are equally randomized to either laquinimod 0.6mg or 1.2mg. The

duration of this phase is 9 months.
Study Population
Relapsing Multiple Sclerosis (RMS).
5  Study Design

Eligible subjects are equally (1:1:1) randomized into one of the following treatment arms:

1. GA 20 mg or any IFN-B preparation + oral daily administration of laquinimod capsules 0.6
mg.
2. GA 20 mg or any IFN-B preparation + oral daily administration of laquinimod capsules 1.2
10 mg.
3. GA 20 mg or any [FN-[} preparation + oral daily placebo .

The 0.6 mg laquinimod capsule can be manufactured according to the method disclosed in PCT
International Application Publication No. WO/2007/146248, published December 21, 2007 (see, page
10, line 5 to page 11, line 3).

15  Randomization is stratified in a way that in each arm the number of subjects treated by GA will be
equal to the number of subjects treated by IFN-B preparations (Avonex”, Betaseron®/Betaferon”®,

Rebif® or Extavia®).

During the DBAE phase, subjects continue the same background injectable treatment which they used
in the DBPC phase. Subjects who were originally assigned to either of the active oral arms [either
20  laquinimod 0.6mg (arm 1) or 1.2mg (arm 2)] continue with their original oral treatment assignment.
Subjects originally assigned to placebo (arm 3) are equally randomized to either laquinimod 0.6mg or

1.2mg.

During the DBPC phase, subjects are evaluated at study sites for 11 scheduled visits at Months: -1

(screening), 0 (baseline) and every month thereafter until Month 9 (termination/ early termination).

25  During the DBAE phase subjects are evaluated at study sites for 6 scheduled visits at months 9
[Baseline EXT; the termination visit of the DBPC phase], 10/1AE, 11/2AE, 12/3AE, 15/4AE and
18/5AE (termination/ early termination visit of the DBAE phase).

The following assessments are performed at the specified time points:
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During both DBPC and DBAE phases, vital signs are measured at each study visit.

During the DBPC phase, a physical examination is performed at Month -1 (Screening) and
Months 0 (Baseline), 1, 3, 6 and 9 (Termination/Early Termination visit of the DBPC phase).
During the DBAE phase, a physical examination is performed at Month 9 (Baseline EXT;
termination visit of the DBPC phase), 10/1AE, 12/3AE and 18/5SAE (Termination/Early
Termination visit of the DBAE phase).

The following safety clinical laboratory tests are performed:

Complete blood count (CBC) with differential — at all scheduled visits in both DBPC
and DBAE phases.

Serum chemistry (including electrolytes, liver enzymes, creatinine, direct and total
bilirubin and pancreatic amylase), and urinalysis is performed at all scheduled visits
in both DBPC and DBAE phases. Lipase is tested in case of abnormal pancreatic
amylase results. Glomerular filtration rate (GFR) is calculated at Month -1

(Screening) and prior to each MRI scan.

Lipid profile (total cholesterol, HDL, LDL and triglycerides) is performed at month -
1 (Screening) or Month 0 (Baseline) of the DBPC phase, under fasting conditions.

During the DBPC phase, Thyroid function tests (TSH, T3 and free T4) are performed
at Months 0 (Baseline), 6 and 9 (Termination/ Early termination visit of the DBPC
phase). During the DBAE phase thyroid function tests (TSH, T3 and free T4) are
performed at Months 9 (Baseline EXT; termination visit of the DBPC phase),
15/4AE and 18/SAE (termination/ early termination visit of the DBAE phase).

Urinalysis is performed at the Screening visit.

Serum B-hCG (human choriogonadotropin beta) is performed in women of child-

bearing potential at each scheduled study visit in both DBPC and DBAE phases.

Urine dipstick B-hCG in women of child-bearing potential during both the DBPC and the
DBAE phases, at all post-Screening study visits and the early termination visit. In addition,

during the DBAE Phase, urine B-hCG test is performed at home twice between scheduled

At months 13AE and 14AE (3044 days and 60+4 after Month 12AE visit,

respectively).
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b. At months 16AE and 17AE (3044 days and 60+4 after Month 15AE visit,
respectively).

The subject is contacted by the site staff via telephone within 72 hours after the test is
scheduled to be performed and asked specific questions regarding the test. In case of

5 suspected pregnancy (positive urine B-hCG test result), the caller instructs the subject to stop
taking the study drug and to arrive to the site as soon as possible (but within 10 days) with all
study drugs.

5. During the DBPC phase, electrocardiograms (ECG) is performed at months -1 (screening), 0
(Baseline; three recordings 10 min apart, before first dose), 1, 2, 3, 6 and 9 (termination/early
10 termination visit of the DBPC phase). During the DBAE phase, ECGs are performed at
Months 9 (Baseline EXT; termination visit of the DBPC phase), 10/1AE, 11/2AE, 12/3AE,

15/4AE and 18/5AE (Termination/ Early Termination visit of the DBAE phase).

6. Chest X-ray is performed at month -1 (screening), if not performed within 6 months prior to

the screening visit.

15 7 Adverse Events (AEs) are monitored throughout the study.
8. Concomitant Medications are monitored throughout the study (both phases).
9. During the DBPC phase, neurological evaluations, including Expanded Disability Status

Scale (EDSS), Ambulation Index (Al) and Functional system score (FS) are performed at
Months: -1 (screening), 0 (baseline), 3, 6, and 9 (Termination/Early Termination of the
20 DBPC phase). During the DBAE phase, neurological evaluations, including EDSS, Al and
FS scores are performed at Months 9 (Baseline; termination visit of the DBPC phase),

12/3AE, 15/4AE and 18/5SAE (Termination/Early Termination of the DBAE phase).

10. During the DBPC phase, Symbol Digit Modalities Test (SDMT) are performed at Months 0
(Baseline), 6 and 9 (Termination/Early Termination visit of the DBPC phase). During the
25 DBAE phase, SDMT is performed at Months 9 (Baseline EXT; Termination visit of the
DBPC phase), 15/4AE and 18/SAE (Termination/Early Termination visit of the DBAE

phase).

11. During the DBPC phase, each subject undergoes 3 MRI scans at Months: 0 (baseline), 3 and

9 (Termination/Early Termination visit of the DBPC phase). During the DBAE phase, each

30 subject undergoes 2 MRI scans at Months 9 (Baseline EXT; Termination visit scan of the
DBPC phase) and 18/5SAE (Termination/Early Termination visit of the DBAE phase).
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12. During the DBPC phase, Pharmacokinetic (PK) study: Blood samples for analysis of

laquinimod plasma concentrations are collected from all subjects at Months 1, 3 and 6.

13. During the DBPC phase, whole blood samples are collected for Ilymphocyte

immunophenotyping at Months 0 (Baseline), 3 and 9 (Termination/Early Termination).

5 14. Health Economics and Quality of Life: During the DBPC phase, the Work Productivity and

Activities Impairment Questionnaire-General Health (WPAI-GH) (US sites only) and the

European Quality of Life (EuroQoL) Questionnaire (EQ5D) are filled out at months 0

(Baseline), and 9 (Termination/Early Termination). During the DBAE phase, the WPAI-GH

(US sites only) and the EQS5D questionnaire are filled out at Months 9 (Baseline EXT;

10 Termination visit of the DBPC phase) and 18/5AE (termination/early termination visit of the
DBAE phase).

15. Relapses are confirmed/monitored throughout the study (both phases).

Relapse Treatment

The allowed treatment for a relapse is intravenous Methylprednisolone 1gr/day for up to 5

15  consecutive days.

Monitoring

The subjects are closely monitored through the study course by an external independent Data

Monitoring Committee (DMC).

MRI Activity Alert Criteria

20  Incase 5 or more GAE-T1 lesions are demonstrated on an MRI scan, the MRI reading center issues a
notification letter to the Sponsor, investigator and the DMC. MRI parameters of activity are not
considered stopping rules and the decision regarding individual subject's participation in the trial is at

the discretion of the treating physician.

Ancillary studies:

25  Pharmacogenctic (PGx) assessment: Blood samples for PGx parameters are collected from all
subjects that signed the informed consent form (separate from that of the core study), pending Ethics
Committees approval, during the DBPC phase, preferably at Month 0 (Baseline) or any other visit
following Month 0.
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Number of Subjects

Approximately 600 subjects.
Inclusion/Exclusion Criteria

Inclusion Criteria

1. Subjects must have a documented MS diagnosis as defined by the Revised McDonald criteria

[Ann Neurol 2011: 69:292-302], with a relapsing disease course.

2. Subjects must be relapse free, in a stable neurological condition and free of corticosteroid

treatment [intravenous (IV), intramuscular (IM) and/or oral] 60 days prior to randomization.

3. Subjects must be treated with GA (Copaxonc®) or an IFN-B preparation (Avonex”,
Betaseron”/Betaferon®, Rebif® or Extavia®™), at a stable dose for at least 6 months prior to
randomization (switching between IFN-f preparations during the 6 months prior to
randomization is allowed; switching between any IFN-[ preparation and GA, or vice versa, is
exclusionary), and there is no plan to change the subject’s injectable treatment (either

Copaxone® or IFN-f preparation) during the course of the study.

4, Subjects must have an EDSS score of 1.5-4.5 (inclusive) at randomization.
5. Subjects must be between 18 and 55 years of age, inclusive.
6. Women of child-bearing potential must practice an acceptable method of birth control.

Acceptable methods of birth control in this study include: surgical sterilization, intrauterine
devices, oral contraceptive, contraceptive patch, long-acting injectable contraceptive,

partner’s vasectomy or double-barrier method (condom or diaphragm with spermicide).
7. Subjects must be able to sign and date a written informed consent prior to entering the study.

8. Subjects must be willing and able to comply with the protocol requirements for the duration

of the study.

Exclusion Criteria

1. Have a non-relapsing, progressive form of MS (e.g., PPMS) (as defined by Lublin and
Reingold, 1996).

2. An onset of a relapse, unstable neurological condition or any treatment with corticosteroids

[intravenous (iv), intramuscular (im) and/or per os (po)] or Adrenocorticotropic hormone 60
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days prior to randomization (last day of steroid treatment should be equal or greater than 60
days prior to randomization).
3. Use of experimental or investigational drugs, and/or participation in drug clinical studies
within the 6 months prior to randomization.
5 4 Use of immunosuppressive agents within 6 months prior to randomization.
5. Use of natalizumab (Tysabri®), fingolimod (Gilenya®) or anti-B cell therapy within the 2
years prior to randomization.
6. Previous use of any of the following: cytotoxic agents, Mitoxantrone (Novantrone®),
cladribine, laquinimod, total body irradiation, total lymphoid irradiation, stem cell treatment,
10 autologous bone marrow transplantation or allogenic bone marrow transplantation.
7. Previous treatment with intravenous immunoglobulin (IVIG) or plasmapheresis within 2
months prior to randomization.
8. Use of moderate/strong inhibitors of CYP3A4 within 2 weeks prior to the randomization
9. Use of inducers of CYP3A4 within 2 weeks prior to randomization.

15 10. Pregnancy or breastfeeding.

11. A >2xULN serum elevation of either alanine transaminase (ALT) or aspartate transaminase

(AST) at screening.

12. Serum direct bilirubin which is >2xULN at screening
13. Subjects with a potentially clinically significant or unstable medical or surgical condition that
20 would preclude safe and complete study participation, as determined by medical history,

physical examinations, ECG, laboratory tests or chest X-ray. Such conditions may include:

a. A cardiovascular or pulmonary disorder that cannot be well-controlled by standard

treatment permitted by the study protocol.

b. Renal diseases.
25 c. Any form of acute or chronic liver disease.
d. Known human immunodeficiency virus (HIV) positive status.
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f An unstable psychiatric disorder.
g. Any malignancies, excluding basal cell carcinoma (BCC), in the last 5 years.
14. A glomerular filtration rate (GFR) less than 60 ml/min at screening visit.

5 15. A known history of sensitivity to gadolinium (Gd).
16. Inability to successfully undergo MRI scanning.
17. Previous endovascular treatment for Chronic Cerebrospinal Venous Insufficiency (CCSVI).

18. Known drug hypersensitivity that would preclude administration of laquinimod, such as

hypersensitivity to: mannitol, meglumine or sodium stearyl fumarate.

10  Route and Dosage Form

1. GA 20 mg or an preparation of interferon-beta (IFN-B) + oral daily administration of
laquinimod capsules 0.6 mg (one laquinimod capsule 0.6 mg and one placebo capsule for

laquinimod) (applicable to both DBPC and DBAE phases).

2. GA 20 mg/ImL or an IFN-f preparation + oral daily administration of laquinimod 1.2 mg (2
15 capsules of laquinimod 0.6 mg) (applicable to both DBPC and DBAE phases)
3. GA 20 mg or an preparation of IFN-f + oral daily administration of placebo (2 placebo

capsules for laquinimod) (applicable only to DBPC phase).
Outcome Measures

The primary objectives of the study are to assess the safety, tolerability and efficacy of two daily
20  doses of oral laquinimod (0.6mg or 1.2mg) in adjunct to GA or IFN-B preparation (Avonex®,

Betaseron®/Betaferon®, Rebif® or Extavia®™) in subjects with RMS.

Primary Efficacy Endpoint for DBPC Phase:

e The percent brain volume change (PBVC) between month 0 (Baseline) to Month 9
(Termination/Early Termination after Month 6 of the DBPC phase).

25
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e Change in whole brain Magnetic Transfer Ratio (MTR) histogram between month 0
(Baseline) and Month 9 (Termination/Early Termination visit after Month 6 of the DBPC
phase).

e Time to Confirmed Disease Progression (CDP). CDP is defined as a sustained increase in
EDSS of 21 point from Baseline for at least 3 months. Progression cannot be confirmed

during a relapse.

Exploratory Endpoints for DBPC Phase

The percent change in cortical thickness between month 0 (baseline) and month 9

(termination/early termination visit after month 6).

J The cumulative number new T1 hypointense lesions at months 3 and 9 (termination/early

termination visit after month 6).

J The number of active (new T2 or GdE-T1) lesions at month 3 that evolved into black holes at

month 9 (termination/early termination visit after month 6).

J The cumulative number of GdE-T1 lesions at months 3 and 9 (termination/early termination

visit after month 6).

J Change in T2 lesion volume from 0 (baseline) to month 9 (termination/early termination visit
after month 6).
J Change in GdE-T1 lesions volume from month 0 (baseline) to month 9 (termination/early

termination visit after month 6).

J Change from baseline to month 9 (termination/early termination visit after month 6) in
SDMT score.

. The general health status, as assessed by the EuroQoL (EQSD) questionnaire.

J Assessment of the effect of general health and symptom severity on work, using the work

productivity and activities impairment General Health (WPAI-GH) questionnaire.

. Annualized Relapse Rate (ARR).

o The time to the first confirmed relapse.
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] Number of subjects with adverse events.

. Number of subjects with potentially clinically significant abnormalities based on laboratory

tests and vital signs and ECGs during the study.

10 o Proportion of subjects (%) who prematurely discontinue from the study, reason of

discontinuation and the time to withdrawal.

. Proportion of subjects (%) who prematurely discontinue from the study due to adverse events

(AEs) and the time to withdrawal.
Results/Discussion

15  This study assesses safety, tolerability and efficacy of laquinimod in adjunct to glatiramer acetate
(GA) or interferon-beta (IFN-f) in relapsing multiple sclerosis (RMS) subjects. Since the mechanisms
of action of laquinimod and IFN-f} have not been fully elucidated, the effect of the combined therapy

cannot be predicted and must be evaluated experimentally.

Daily administration of laquinimod (p.o., 0.6 mg/day and 1.2 mg/day) as an add-on therapy for a
20  patient already receiving interferon-beta (IFN-B) provides increased efficacy (provides an additive
effect or more than an additive effect) in relapsing multiple sclerosis (RMS) subjects without unduly
increasing adverse side effects or affecting the safety of the treatment. Daily administration of
laquinimod (p.o., 0.6 mg/day and 1.2 mg/day) as an add-on therapy to IFN-f is also safe for use in

treating relapsing multiple sclerosis (RMS) patients.

25  Administration of laquinimod (p.o., 0.6 mg/day and 1.2 mg/day) as an add-on therapy to IFN-B
provides a clinically meaningful advantage and is more effective (provides an additive effect or more
than an additive effect) in treating relapsing multiple sclerosis (RMS) patients than when IFN- is

administered alone (at the same dose) in the following manner:
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I A effect) in reducing the decrease in brain volume (determined by the percent brain volume

change (PBVC()), in relapsing multiple sclerosis (RMS) patients.

2. The add-on therapy is more effective (provides an additive effect or more than an additive
5 effect) in increasing the time to confirmed disease progression (CDP), in relapsing multiple
sclerosis (RMS) patients, where CDP is defined as a sustained increase in EDSS of >1 point

from Baseline for at least 3 months. Progression cannot be confirmed during a relapse.

3. The add-on therapy is more effective (provides an additive effect or more than an additive
effect) in reducing abnormalities observed in whole Brain MTR histogram, in relapsing

10 multiple sclerosis (RMS) patients during.

4. The add-on therapy is more effective (provides an additive effect or more than an additive
effect) in reducing the number of confirmed relapses and therefore the relapse rate, in

relapsing multiple sclerosis (RMS) patients.

5. The add-on therapy is also more effective (provides an additive effect or more than an
15 additive effect) in reducing the accumulation of physical disability in relapsing multiple

sclerosis (RMS) patients, as measured by the time to confirmed progression of EDSS.

6. The add-on therapy is more effective (provides an additive effect or more than an additive
effect) in reducing MRI-monitored disease activity in relapsing multiple sclerosis (RMS)
patients, as measured by the cumulative number of T1 Gd-enhancing lesions on T1-weighted

20 images, the cumulative number new T1 hypointense lesions, the cumulative number of new T2
lesions, the cumulative number of new T1 hypointense lesions on T1-weight images (black
holes), the number of active (new T2 or GdE-T1) lesions, presence or absence of GdE lesions,
change in total volume of T1 Gd-enhancing lesions, change in total volume of T2 lesions,

and/or cortical thickness.

25 7 The add-on therapy is more effective (provides an additive effect or more than an additive

effect) in reducing brain atrophy in relapsing multiple sclerosis (RMS) patients.

8. The add-on therapy is more effective (provides an additive effect or more than an additive
effect) in reducing the frequency of relapses, the frequency of clinical exacerbation, and the

risk for confirmed progression in relapsing multiple sclerosis (RMS) patients.
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(RVS). Study Duration 10The total study duration for each eligible subject
wi || beloup tihek8d-obmitch®y is more effective (provides an additive effect or more than an additive

5 effect) in improving the general health status (as assessed by the EuroQoL (EQSD)
questionnaire), symptom severity on work (as assessed by the work productivity and
activities impairment General Health (WPAI-GH) questionnaire) and quality of life, in
relapsing multiple sclerosis (RMS) patients.

11. The add-on therapy is more effective (provides an additive effect or more than an additive
10 effect) in decreasing cerebral dysfunction/cognitive impairment (as assessed by Symbol Digit
Modalities Test (SDMT)), in relapsing multiple sclerosis (RMS) patients during the double

blind study period.

Administration of laquinimod (p.o., 0.6 mg/day and 1.2 mg/day) as an add-on therapy to IFN-B
provides a clinically meaningful advantage and is more effective (provides an additive effect or more
15  than an additive effect) in delaying the conversion to clinically definite MS in patients presenting a

CIS suggestive of MS than when IFN-f is administered alone (at the same dose).

Administration of laquinimod (p.o., 0.6 mg/day and 1.2 mg/day) as an add-on therapy to IFN-B
provides a clinically meaningful advantage and is more effective (provides an additive effect or more
than an additive effect) in reducing the rate of development of clinically definite MS, the occurrence
20 of new MRI-detected lesions in the brain, the accumulation of lesion area in the brain and brain
atrophy in persons at high risk for developing MS, and is more effective in reducing the occurrence of
clinically definite MS and preventing irreversible brain damage in these persons than when IFN-J is

administered alone (at the same dose).

Based on the foregoing, analogous results are expected for therapy using laquinimod (p.o., 0.6
25  mg/day and 1.2 mg/day) in combination with IFN-f. Specifically, daily administration of laquinimod
(p.o., 0.6 mg/day and 1.2 mg/day) in combination with IFN-} provides increased efficacy (provides
an additive effect or more than an additive effect) over the administration of each agent alone in
relapsing multiple sclerosis (RMS) subjects without unduly increasing adverse side effects or
affecting the safety of the treatment. Daily administration of laquinimod (p.o., 0.6 mg/day) in
30  combination with interferon-beta (IFN-f) is also safe for use in treating relapsing multiple sclerosis

(RMS) patients.

Administration of laquinimod (p.o., 0.6 mg/day and 1.2 mg/day) in combination with IFN-B provides

a clinically meaningful advantage and is more effective (provides an additive effect or more than an
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20 17. The combination therapy is more effective (provides an additive effect or more than an
additive effect) in reducing MRI-monitored disease activity in relapsing multiple sclerosis
(RMS) patients, as measured by the cumulative number of T1 Gd-enhancing lesions on T1-
weighted images, the cumulative number new T1 hypointense lesions, the cumulative number
of new T2 lesions, the cumulative number of new T1 hypointense lesions on T1-weight images
25 (black holes), the number of active (new T2 or GdE-T1) lesions, presence or absence of GdE
lesions, change in total volume of T1 Gd-enhancing lesions, change in total volume of T2

lesions, and/or cortical thickness.

18. The combination therapy is more effective (provides an additive effect or more than an

additive effect) in reducing brain atrophy in relapsing multiple sclerosis (RMS) patients.
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cont act.eg: | ' e : it hln, 7. est is
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t he si tsgg%gh}ég)on Sats pvg%sji[bl gl% (aﬁlt %?m&%i?%le%t(fgys?&%g%h all study drugs. 5.
During the DBPC phase, el ectrocardiograms (ECG is perfornmed at nonths -1

( séPeenmdngyistrgiop Bhlagyinimed (0-br @6 meckyred hg DY hingompartion i IEN prpyides

dose), alclin%all)smeeﬁih%ﬁﬁ agvaﬁagé mdQQHOMfﬁ@ﬁ\leY(provides an additive effect or more than an
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MRI-detected lesions in the brain, the accumulation of lesion area in the brain and brain atrophy in

persons at high risk for developing MS, and is more effective in reducing the occurrence of clinically

25  definite MS and preventing irreversible brain damage in these persons than when IFN-B is

administered alone (at the same dose).
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10 termnation visit of the DBPC phase). During the DBAE phase, ECGs are
performed at Months 9 (Baseline EXT; termination visit of the DBPC phase),
10/ 1AE, MO288/018686 3AE, 15/ 4AE and 18/ 5AE (Term nati on/ PE&rUSgoizeusssnat i on
visit of the DBAE phase). 6. Chest X-ray is perforned at nonth -1
(screeagﬂgg, if not performed within 6 nonths prior to the screening visit.
157. Ad ents (AEs) are nonitored throughout the study. 8. Concomtant
Medi cations are nonitored throughout the study (both phases). 9. During the
DBPC phiase, ‘wePAcGNfi©ain Ealcisatsi D&k, RéferehcddThansxipaeded -DPbakidnist Peskt at us
Scal e (EDSS), .Anbul ation I unctional system score (FS) are
per f or med aﬂkﬂHﬁFﬁ?m nF?%?ﬁi&ﬁ@%%}ﬁgﬂégaseline), 3, 6, and 9
(Termnation/Early Term nation of the 20 DBPC phase). During the DBAE
phase, eur Badgof &l (1¢99atMRL in dhdtjpld Seekasdi CrgreRDSSyithExpanidd Platslap Betss Srak

per formed at {, sel | atiqgn visit of the DBPC phase),
12/§AE, 15/4£§9§w§i¥@%§§§1$$5Qﬁﬁ%ﬁ?ﬁ@%ﬁ afﬁy Term nation of the DBAE
phase). 10. During the DBPC phase, Synmbol Digit Mddalities Test (SDMI) are
perforred atBjivbmtrHS Ox(Bas0RnEathoBgiar dn@hdnlsersnand atiseown/ fEegrdsyioT ef miukiptei on

visit of the : ), |.ng \E ,phase, SDMI is performed at
Mont hs 9 (Basglgﬁ%?;%é}%@%’?&ﬁme@%lﬁ)gt’du(EOHZO% o A e phase), 15/ 4AE and

18/ 5AE (Term nation/Early Term nation visit of the DBAE phase). 11. During
t he DBPC pha¥ey ceabh(28{ib] @clongitdinagoady f MRhorgeltirs et M rnk sdisabiligh &sml i ne)
3 and 9 (Ter r r [ f-cthe DBPC phase). During the
DBAE phase, 1H&P§E%8 5%?'C¥Q%%8Q%P%%QQSHM &%gﬁgfgt Mont hs 9 (Basel i ne EXT;
Term nation visit scan of the DBPC phase) and 18/ 5AE (Term nation/ Early
TelAi nat i on Rrpdittal. ¢2000 hanpBAKE Newrakay. 47Wey 2913/ 016686 PCT/ US2012/ 048689 12.
During the DBPC phase, Pharmacokinetic (PK) study: Blood sanples for
anal ysig of érﬁ&#ﬁ'@ﬁ?‘)%sﬁgh@%{{@ t&%@&l%&ﬁ%‘f%’hﬁmﬁﬁ@d Ec%h eqtl@éilrcflrs(&m@hi Jul
subj ects at Mont . 13. During the DBPC phase, whole bl ood
sanpl es are 806D ddPor | ynphocyt e i munophenot ypi ng at Mont hs 0
(Baseline), 3 and 9 (Termination/Early Term nation). 514. Health Econom cs
and Quald ity mfinddik € angde@ﬂ‘ ThR @By REAREmniuli&e t& 1&%{&%5& (ABH-Y15068
Activities |npairnent estionnaire- ébneral Health (WPAI-GH) (US sites
only) and t Héceiyelyprhilits denglopmyntend [elapess cEerpeimBEnal exfeigiuss W?@IOPEEBD) are
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During the DBAE phase, the WPAI-GH (US S|tes only) and the EQD
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of the PBPC {IHE¥end Xnpe. fapuen-th werensiatl-Shingapedel et rslhapicensliy inggractigh: ¢ he
DBAE phase) .Rel@alRekapSeseabe20009sk 14 d/sopni t ored t hroughout the study (both
phases). Rel apse Tr eat nent The allowed treatnent for a relapse is
|ntravenous hyl p ni sol on riday for up to 5. 15consecutive days.
Moni t ort ng fﬂ§£ 1LcegnﬁP%P@ﬁﬁég?ylﬁﬂﬁ@?%?% “?ﬂ?@ﬁbﬁ“?ﬁ%m%Pdﬁ§m86§¥§e by
an ext er nal distigeneackend: ADatchadvn Fdr@ickapguticRnitatst @enu(iPM clerdWiBl MABIIcKrt i Al ert
|her|a 20l n case 5 or nore GJE-T1 | esions are denonstrated on an MR
scadf, the MR$eading center issues a notification letter to the Sponsor,
|nvestigator and the DMC. MRl paraneters of activity are not considered
st oppi n@. r ul@sniamndl. KI[B7ﬂEAQ2§iO@I\ SfuﬁgaﬂrﬁﬁpngT hen@lifact dfi@wo mbésafftLaqumlmod on
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25 MA.
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2 5Pharmacogenetic (PGx) assessnent: Bl ood sanples for PGx paraneters are
collected fromall subjects that signed the inforned consent form (separate
from t hatwof2otdnaeaser e st udy), pendi ng Et hics Comm tt ees papprsovalogsedur i ng

t he DBPC phase, preferably at Month O (Baseline) or any other visit
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51. Subj ect s izl nhasgancacldmmmﬁead:uhﬁncd)pagmam&ua&gd,ez‘omwgby t he Revi sed
McDonal d criteri a [Ann Neurol 2011: 69:292-302], with a rel apsing di sease

condi 113 antRes R oo OnabBRErara t  SupHaneef RIS AL BTy B miee

i nt ramuscul atm. (1 Ryh.a8dbos0@ral | 60 days prior to random zation. 3. Subjects
must be treated with GA (Copaxone(r)) or an I FN-13 preparation (Avonex(r),
10 Betager O"té] f Rebi rﬁﬂf ose,,f or at
Ieag t m)nt SgtE)I’I oe? (Sﬁlaé?n glﬁifnzcgto% %)arr] Onafa(aﬁm%e mBje?mw%ase“ﬁlthl %SC CTOSIS

pr epar at i onNawidgnp2tSuppl8):ABT8t hs pri or to random zation is allowed;
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| t b
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study. 154. Subjcect®9nmust have an EDSS score of 1 5 4.5 (| ncl usi ve) at
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[intravenous (iv), intramuscular (inm) and/or per os (po)] or

Adr enocorti cotropi c hornone 60 WO 2013/ 016686PCT/ US2012/ 048689 days pri or
to randomveabidmedsbast day of steroid treatnent shoul d peTase@k/0es68yr eat er
than 60 days prior to random zation). 3.Use of experinental or

i nvestigatio gs, andlor participatjon in drug clipigal studies wthin
the o riont nagt O opRRc B mBRD e Liweb aps et Mt Wgent s
within 6 nonths prior to random zation. 5. Use of natalizumab (Tysabri(r)),
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14. A glonmerular filtration rate (GFR) less than 60 mM/mn at screening
visit. 515. A known history of sensitivity to gadolinium (Gd). 16. Inability
t o succeswbubipwiwssder go MRl scanning 17. Previous endovastaisasi2ionssas ment
for Chronic Cerebrospinal Venous Insufficiency (CCSVI). 18. Known drug

hypersensitiyity tha ul, recl ude. adm ni stration. of |aquininod, ch as
nyber selat ¢ iRATEYe (B RS B ey m BB Gl ot Sndel
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or an ppeparation 0 E + oral daily adm nistrat.i f placebo (2

pl agebo‘“t:apsLuafl%esr'%fDSrde} %%R%é”%? Nt EtatCountal 37 ellicine 3?%5%%}3% phase). Qutcone
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phase). 5 TiifferhQuu@PRhLIGHER PS6SG RIAAL CAHAN 1 ORRY o, GRF1 Isp: 19pined as a
sustai ned increase I n EDSS o point from Baseline tor at |east 3 nonths.
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15The cunul ative nunber of GJE-T1 |lesions at nonths 3 and 9
(termnation/early termnation visit after nonth 6). Change in T2 | esion
vol une frwm2013(tessel i ne) to nonth 9 (term nation/early Pernisp@Rioasssyi sit
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20 patient already receiving interferon-beta (1 FN13) provides increased
efficacy (provides an additive effect or nore than an additive effect) in
rel apsi ngwoubtqbaescl erosi s (RVS) subjects w thout undeCy/tusaczeassng
adverse side effects or affecting the safety of the treatnent. Daily

e e e L T A A T
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an additive safifrecic). i n reducing brain atrophy in relapsing multiple
sclerosis (RVS) patients. 8. The add-on therapy is nore effective (provides

i efuertty o pef e Ao erie PRuERCT obHEiiNFba PutateibioReT 2abiferle 11 s

for confirmahypeadiession in relapsing nultiple sclerosis (RNB) patients.
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(providgs an.ad Live ef f tiv reasrng
the Tt o USnerEhedoPiB5t 4PuTRRr LT My AR Gl S| R

pati ents. 1QPirskhieskgcdalon therapy is nore effective (provrdes an additive
effect or nore than an additive 5 effect) in inproving the general health
st at us {(,as e . . nnai , t erity
on-wor K7 as S5eoteta gyt PlaT B iRhel a8, 2Rz g B R YD B8 2040
Ge@éral Heal(Fhst¢dPAl - GH) questionnaire) and quality of life, in reIapsrng
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provi dgs an;ad re.t I I
focr easng cLSopat MpBebes Pl R R0RRE Hubinfl 14 L BE ety o
Digit Nbdalwﬂbes Test (SDMT)), in relapsing multiple sclerosis (RWS)
patients during the double blind study period. Adm nistration of |aquininod
(p.o., 0.6 ng/day and 1.2 ng/day) as an add-on therapy to I FN-13 provi des a
clinically neaningful advantage and is nore effective (provides an additive
effect or nore
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15t han an additive effect) in delaying the conversion to clinically
definite M5 in patients presenting a Cl S suggestive of M5 than when | FN- 13
i s adm niwbensdiadsene (at the sanme dose). Adm ni strati orcofUsb@quisssnod
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| aqui ni&od (Yong(2000) ‘®iffegrtdaymarhanidmofraioiay ntérferanefdnd ghtiraomer wictate ih M¥”°13
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WD 2013/ 016686PCT/ US2012/ 048689 19. The conbination therapy is nore
effective (provides an additive effect or nore than an additive effect) in
reduci ng wbeofxmaeisency of rel apses, the frequency of cl ipoiramsbkolexasses bati on
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8. The method of claim 6, wherein the patient had an EDSS score of 5.5 or greater prior to

administration of laquinimod.

9. The method of any one of claims 6-8, wherein confirmed disease progression is a 1 point

increase of the EDSS score.

10. The method of any one of claims 6-8, wherein confirmed disease progression is a 0.5 point

increase of the EDSS score.

11. The method of any one of claims 5-10, wherein time to confirmed disease progression is

increased by 20-60%.
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22. The method of claim 21, where in the human patient is receiving interferon-3 therapy for at least

24 weeks prior to initiating laquinimod therapy.

23. The method of claim 22, where in the human patient is receiving interferon-3 therapy for at least

28 weeks prior to initiating laquinimod therapy.

24. The method of claim 23, where in the human patient is receiving interferon-3 therapy for at least

48 weeks prior to initiating laquinimod therapy.

25. The method of claim 24, where in the human patient is receiving interferon-3 therapy for at least

52 weeks prior to initiating laquinimod therapy.
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34. The method of claim 33, wherein the administration of laquinimod and interferon-B inhibits a

symptom of relapsing multiple sclerosis by more than 1000%.

35. The method of any one of claims 1-34, wherein each of the amount of laquinimod when taken

alone, and the amount of interferon-f when taken alone is effective to treat the human patient.

36. The method of any one of claims 1-34, wherein either the amount of laquinimod when taken
alone, the amount of interferon-p when taken alone, or each such amount when taken alone is

not effective to treat the human patient.

37. A method of treating a human patient afflicted with multiple sclerosis or presenting a
clinically isolated syndrome comprising periodically administering to the patient an amount of
laquinimod and an amount of interferon-f (IFN-f3), wherein the amounts when taken together

are effective to treat the human patient.
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43, The method of claim 42, wherein the amount of laquinimod and the amount of interferon-f3

when taken together is effective to decrease or inhibit reduction of brain volume.

44. The method of claim 43, wherein brain volume is measured by percent brain volume change
(PBVC).
45. The method of claim 42, wherein the amount of laquinimod and the amount of interferon-f3

when taken together is effective to increase time to confirmed disease progression.

46. The method of claim 45, wherein time to confirmed disease progression is increased by 20-
60%.

47. The method of claim 45, wherein time to confirmed disease progression is increased by at
least 50%.

48. The method of claim 42, wherein the amount of laquinimod and the amount of interferon-f3

when taken together is effective to decrease abnormalities observed in whole Brain MTR

histogram.
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56. The method of claim 42, wherein impaired mobility is assessed by the Timed-25 Foot Walk
test.

57. The method of claim 42, wherein impaired mobility is assessed by the 12-Item Multiple
Sclerosis Walking Scale (MSWS-12) self-report questionnaire.

58. The method of claim 42, wherein impaired mobility is assessed by the Ambulation Index (Al).

59. The method of claim 42, wherein impaired mobility is assessed by the Six-Minute Walk
(6MW) Test.

60. The method of claim 42, wherein impaired mobility is assessed by the Lower Extremity

Manual Muscle Test (LEMMT) Test.

61. The method of claim 42, wherein the amount of laquinimod and the amount of interferon-f3

when taken together is effective to reduce cognitive impairment.

62. The method of claim 61, wherein cognitive impairment is assessed by the Symbol Digit

Modalities Test (SDMT) score.
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synpt om of | 1.1 clerosis in the human patient. 5. The nmethod of claim
4, wherein t %%@%@1%%%”@% MRl -nonitored nultiple sclerosis disease
activity, relapse rate, accunul ati on of physical disability, frequency of
rel apsed; fridquestiny dfclashs i oubs, exwrar thatpriom’s BF &6 rphaticad pbryponeitskmfngry
confirnmed prQoQressy; time to confirmed di sease progression. 6. The
met hod of clsgllgr% %@Igﬁn&rg\{eg' t he accunul ati on of physical disability is
assessed by the tine to confirnmed di sease progression as neasured b
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adm ni strati gngof Hlﬂa(aui n% ﬁgd g {'ﬁe tm&*t hgd of1 cl asﬁorﬁ 6, S\Inetrgglén ?aﬁte %‘aeti ent
had an EDSS (EMOF-EEBfscee5 or greater prior to administration of |aquininod
9. The method of any one of clains 6-8, wherein confirned di sease

Progresi on 3 Aetlod9f Bhinl 38! §RSE&N AmbAd PSRy 0K 6k it UneadiB&i Bgttﬁbo%fkf any
one of clains 6-8, wherein confirnmed di sease Fro ression is a 0.5 point

i ncrease of MefcEDgIndacivisics impairmpig Geperpldirablt (WRy-gHeawsticingiiens 5- 10,
wherein time to confirned di sease progression is increased by 20-60% WO
2013/ OTH6BORGErRAL2AAAAEBR: 14 3708, iRt Aldlikdnodthiafi n_Li e o0
confirmed di sease progression is increased by at |east 50% 13. The net hod
of any gne of clains 1-12, wherein_|aquininod is | aquinind sodium 14. The
met hod Of an\redRehask ofciny; ¢pg of -cfagms \%ﬂ‘éaeTV]FFf?lﬁéhei aurmagd dnadpynistered yig ofplst er ed
Vi a subcut anggisstiafiprecti on or intranuscul ar injection. 15. The method of
claim 14, wherein the interferon-13 is interferon beta-1 a and is

adm nistered_ intra cularly at ,_once weekly, 16, The t hod of
claim 17%; \Aﬁ%ﬂﬁé‘?eﬂwgﬁ e P%/‘é?lﬁlﬁgg‘éﬂf"gwfeﬁ’tt ?‘P%‘PIBH‘O%EP&‘PPB%W&Q?%
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adm ni st er ed[hasnuoggeu&aﬁgeousl y at 0.25 ng, every other day.

74. The method of any one of claims 37-71, wherein the laquinimod is administered less often than
once daily.

75. The method of any one of claims 37-74, wherein the amount laquinimod administered is less
than 0.6 mg/day.

76. The method of any one of claims 37-74, wherein the amount laquinimod administered is 0.1-
40.0 mg/day.
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18. The method of claim 14, wherein the interferon-13 is interferon beta-1
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or 50, wher eidrveekrerigaiviintinting lguiginotssrEcore of 5.5 or greater prior to
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functional status is rreasured by the patient's Short-Form General Health
survey 106F- 36 nFulinded tclake pog, tvﬂldre@JﬁsbéImdnﬂidlﬁﬂ!nlmt)dirEOf ledquinichbve an@ it fironff
claim42, V\:hel’t?I n gqual i Ly % ife is assessed by SF-36, EQ@D, Subject

A obal | rrpre SRl t%é@fnje an Y‘ﬁ cian d obal | npression of Change (CG3 Q).

107.  The method of claim 106, wherein the periodic administration of laquinimod and interferon-f3

continues for 8 weeks or more.
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66. The nethod of clains 64 or 65, wherein the patient's SF-36 nental

conponent summary score (MSC) is inproved. 67. The nethod of clains 64 or
65, wher evo 2i31p@6i ent' s SF- 36 physi cal conponent sSunMMRCY/USE01R/04$68C) | S
i nproved. 68. The nethod of claim42, mherein fatigue is assessed by t he

Fronch WSt |5 arehBied g e PRI neHp: Sy e EkfR s A GIEE The

met hod of ckﬁmmméamrMMleunwﬁmnptontseverlty on work is neasured by the

wor k productivity and activities inpairnent CGeneral Health (WPAI-GH)
questio alr e et hod of .any one.of

Taqu nii00a ekl i st SO re RE roEE apaRbn 2 pBhwdRngpeionsy 70,
wher ei n the(bﬂmmmm%ﬂmdmmsywﬂﬁ&mlstered via oral adm nistration. 72. The

met hod of any one of claims 37-71, wherein the |aquininod is admnistered
g_gln‘: %l st er e ﬁ'D Il"’lnghora?(g C?al ﬁg% V&(ljzegeell’?{ ecqeral'(l) 1c72c§muf.1htrdt10n Oﬁ[ eulrrlllfntog%ncli (ljngﬁel%eo rgjd I'S
cl ai ms 37- 7 kontiuey foi motchiman|2dquekksl nod i1s admi ni stered | ess often t han once
daily. 75. The nethod of any one of clains 37-74, wherein the anmount

| aqui niypd $Hg1 t.er h one
of cl ai lg 3 ﬁet}\%‘g‘i of %glmﬁ d %%EHH@Q Qno%lcng{m%’f %I‘aggn of llc? gr};e dpt ng&i Blg%feﬁog

ny/ day. VExﬁﬁmﬁwﬂmﬁﬁaﬁﬁmﬂbMﬁmﬁ12/048689 77. The met hod of cIa|n176,
wherein the anount |aquininod administered is 0.1-2.5 ng/day. 78. The

met hod cl [ ggp t11 agiH d 2.0
ng/day}q%9.r@Lmh&&thPQ%foc?%P%l léa/tlulareln %%gﬁﬁﬁ%ﬂﬁ% g%g&gﬂhngn&iaér

admi ni st er ednfeergn-Binhibits myhuéom of3Gapsifigenuttidrolirosi by htdéav 2P8;. wher ei n t he
anount | aqui ninod adm nistered is 0.25 ng/day. 81. The nmethod of claim 76,
wher EI 18 he MOdl (ﬁg}éﬁtﬁul @@Y@Q{H tﬂé §(§n%¥1§tgatf0§ op lagulﬁ{og aNd 1n%gferotl:@ nlqﬁtshcpd of
cIa|n176 wherei n the anount | aqui ni nod adm ni st ) ay. 83. The
met hod of clsainpom@f rafgpeinginpltiplgecleranubit at leag dd%i nod adnlnlstered is 0.6
ng/day. 84. The nmethod of claim76, wherein the amount | aquininod

adm ni sftr edryeSnclhdd dfg{aQﬁlMB %tere-lt-lhtﬁe H@ﬁlﬁ%ﬁgfl opiaatlu @ﬂn%é ’and’%?e't@foﬁ_? ifRpiRpuNt

| aqui ni mod adm nistered is 1.2 ng/day. he nethod of claim wher ei n
t he anount S&@B@ﬁvﬁﬁﬁmﬁﬁﬁmﬁmﬁké@@ﬁﬂﬁ@V%k%“ﬁﬁﬁday 87. The method of clai m
76, wherein the anount | aquininmod adm nistered is 2.0 ng/day. 88. The

met hod 9. anphehoalor clal MR, IherSif the AR BInAch d ORI QS8 it fofA-FARRBIRL
different formthe intended dose is adm nistered for a period of tine at
the start ofSYRREMPEFSapeing MykiRicstleeraly Biastd9 The net hod of cl ai m 88,
wherein the | oading dose is double the anbunt of the intended dose. 90. The

met hod 106, cl@ei®et®d o®ElaBP1153MVBEEh Phd dAgidi PR ING 4R HE QA i insdrRF B hRibitst V0
days at the start aof the erlodlc admnistration. 91. The nethod of any one

of cl ains wa@ﬂmnvﬁéﬁ@ﬁﬁgFﬂ%mkﬁ@@P?ﬁmﬂﬁmiﬁmPémhﬁnlnlstered vi a subcut aneous
i I’lj ection or intramuscular i nj ection.
117.  The method of claim 116, wherein the administration of laquinimod and interferon-f inhibits a

symptom of relapsing multiple sclerosis by more than 300%.

118.  The method of claim 117, wherein the administration of laquinimod and interferon-f inhibits a

symptom of relapsing multiple sclerosis by more than 1000%.

119.  The method of any one of claims 37-118, wherein each of the amount of laquinimod when
taken alone, and the amount of interferon-B when taken alone is effective to treat the human

patient.

120.  The method of any one of claims 37-118, wherein either the amount of laquinimod when
taken alone, the amount of interferon- when taken alone, or each such amount when taken

alone is not effective to treat the human patient.
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92. The nethod of claim91, wherein the interferon-13 is interferon beta-1
a and is admnistered intranuscularly at 30 ncg, once weekly. 93. The

met hod ofwol2aidmi18d8s wherein the interferon-13 is interfecorusbem4so’y and is
adm ni st ered subcut aneously at 0.25 ng, every other day. 94. The net hod of
claim 3{]2 wherein the interferon-13 is interferon beta- Ib and is

admi ni sér ed® B Wt aNBYY ey at 0.25 ng, every other day. WO

2013/ 016686PCT/ US2012/ 048689 95. The nethod of claim 91, wherein the
interferon-&3 is a fitserphemaccukied acolpasidond corsprathgl a1 sevirg bfskaddniinaheadisd y at
22-44 ntg, three tines a q\q\faek. 96. The nmethod of any one of clains 37-95,
wherein the adm d"8THETH"S yc?FcePtélglﬁic?Wﬁrod substantially precedes the

adm nistration of interferon-ft 97. The nmethod of any one of clains 37-95,
wher ei n t he tadm ni stomlt plarmatuticalt @nfpesiten d@nsising taanimoaht §f ipteefcedBsanti e

adm ni stration of hlar?n lélé lgli ﬂpq‘[l (?8fabl'gré§mgreglpdod of any one of clains 37-95 or
97, wherein the HUMEN ﬁafl AECPECY SEETV ng interferon-13 therapy prior to
initiating | aqui ninod therapy. 99. The nmethod of claim98, where in the
human patiend i s intweions fig usevetht dronrad Scombplapyackdicalatonipesigdns 2dgettee ks
prior to initiati i t 1:100.. Th hod >l al my. wher e
in the human pat i%ﬁt{ Liang&'hra lg g? %1} r?gfﬁ %tg(?&1¥lelgglﬁlpl}35%%ego§¥5a%ypr? %Pﬁllég[ Lllrgtlalgfg?uy%
weeks prior to insdatatdyndgromaqui ni nod t herapy. 101. The nethod of clai m 64,
where in the human patient is receiving interferon-13 therapy for at |east
48 weeks, pri-@Qr Lnidiati (el " . f claim
100, whare 1 ephdopllirclath 120 G ARGbARLARY SRE SREMERIOIA O 2

| east 52 weeks prior to initiating |aquininod therapy. 103. The net hod of
any one2éf clhgipaskage df@him gk, wheneindlaiyst phmpcendingl aprapgstion enin oflidfomst er oi dal
anti-inflammtory drugs (NSAIDs), salicylates, slowacting drugs, gold
conpoundsg, Ny QAN e rRIAH Y N GoherSibl thAB AFInMEeutic DM AR IR RSin OfpsSik PWmACT | NG
drugs, corticosteroids, cytotoxic drugs, | munosuppressive drugs and/ or
anti bodi es. 104. The nethod of any one of clainms 37-102, wherein the

per i odil@SadnihsiPatkest ki 2. aderchithiodrstiharmantusied epprsition igp ablet Bsms or  at

| east 3 days. 105. The nethod claim 104, wherein the periodic

adm ni sppat iR Ptkded@ichif0ds aRfertiR RS f8lcANard IoON it ULSoalifd WiRhEnkib@n 30
days. 106. The nethod of claim 105, wherein the periodic adm nistration of
| aqui ni nod  USATO8Y $o8REHSTRT 8t i nues for nore than 42 days. 107. The

nmet hod of claim 106, wherein the periodic adm nistration of |aquininod and
i nt er f enon- I&eGaskapd bedaif0r268 whareilk S ofting BOMPrise¥W cellulosic polymer, a detackifier, a
2013/ 016686PCT/ US2012/ 048689 108. The nethod of claim 107, wherein the
periodi ¢ adrfi%P SYPRGrGAY BB Y qui ni mod and i nterferon-13 continues for at

| east 12 weeks. 109. The nethod of claim 108, wherein the periodic

adm ni siggat i1 @tkasa @l iafydie df afkiind M2 lerF7e mabrei3the dhitti pha@scéudicaladonlpedsdn 24
weeks. 110. The nmet hod of claim 109, wherein the periodic admnistration of
| aqui ni mod dHET RERFPETBHTY: continues for more than 24 weeks. 111. The
nmet hod of claim 110, wherein the periodic adm nistration of |aquininod and
i nt er f erON- Idheqaritagt wéanfonr of chand h31-W8, nbeein thi First Tivernmetthiod @mpagionone of
clains 37- 1]ﬁ1n,th whenrlei n atnhd«ﬁ(a 11:C111rriinniaSt{ati on of laquininod and interferon-13
inhibits a synpt omMor reI’apsi'Age itfi'ti pl e sclerosis by at |east 20% 113.
The nmethod of claim 112, wherein the adm nistration of |aquininod and

i nt er f eB6N- Ideipadkingd dfslagm $3Hptheminchie dlislliapsigpgentrisinidgpinens cl er osi s by at

| east 30% 114. The nethod of claim 113, wherein the adm nistration of

| aqui nippd ' feron- i.0b biss 0 r ' el?
sl'er 052 by oPHEE o Bl k1 E1R, SHIRLOM: de B ARRLRE b i

adni ni st r at iforthepforhpaes ani oppldtiecnrddicmgegdnér on- 13 i nhi bits a synpt om of
relapsing multiple sclerosis by at | east 70% 116. The method of claim 115,
uher ei nsbhe ALMHLALS! bR Of olidd b i IRdudnh hORE bRk dal BhRiisn &
synptom of relapsing nul'tiple sclerosis by nore than 100% 117." The net hod

of cl ai m 116tablgsed Eeqoftanelkalimying agepixrjap axidftiop aguéing pasdt- and i nterf eron- 13
inhibits a synptomof relapsing nmultiple sclerosis by nore than 300%

133.  The package of claim 132, wherein the first pharmaceutical composition is free of an

alkalinizing agent and free of an oxidation reducing agent.
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118. The nethod of claim 117, wherein the adm nistration of |aquininod and
interferon-13 inhibits a synptomof relapsing nultiple sclerosis by nore
t han 10008 20%166Bhe net hod of any one of clains 37- 118 pCriuse@ii4ssach of
t he amount of | aqui ni nod when taken al one, and the anount of interferon-13

when t n one is effective to t t he hu atient. 120. The nethod
of anyalgﬁ-e ?Ihe&aﬁiaﬁ%" "‘i“-‘/Ties" ‘WH@F é?ﬁﬁﬂ e 'ﬂg%é“ﬁﬁfﬂﬁm‘iﬂmﬁa GUMRSHSY Sahen
t aken al one, stdbhanameustdisdtedraier f eron- 13 when taken al one, or each such
anount when taken alone is not effective to treat the human patient WO
2013/ 016686P /U 2012/.048689 .1 a risin

ohar madadr 1 o4 EOHE0SF AGRE o8 FIT! A e ipe dF e ot afosition

phar maceut i caltliey cangpi@lobécastarri er; b) a second pharmaceuti cal conposition
conpri sing an anmount of interferon 13 and a pharnaceutically accept abl e

carri er ’36andl"hte Il?St r nl%Sf OLeru%ethg lubtrlha(lant i pre ?rlll’(lj tﬁeego%]% 1 1(I;]nalarr%'(§:ledUt i cal
COI'TpOSI frons rea’t a unman | en? 'P?nl icted V\Aptﬁ % }

sclerosis oqmpmksentlng aclinically |solated syndrone. 122. The package of
claim 121, wherein the first pharnmaceuti cal conposition isinliquid form
123. Th ac [ r u I osj tion
isin §OP| d orpr%gkafgz?? E&gh \Ap%égfﬂ}:e% l?tﬁe ?illlcag %r%lﬁ?]l %Itéa iqugi([%[’[aPe ot

phar maceut i cedgncsompsgiedardte.on i s i n capsul e fornl 125. The package of claim
123, wherein the first pharnmaceutical conposition is in tablet form

126. Thezpac I n;{-h I r | .coating
whi ch |nﬁlbrﬁgﬁg§§ 90§F 6%%3%5%@%%?%btﬁhgﬁ%%?egéﬁgg gﬁﬁgcﬁﬁg%kgPﬁ% ai m
126, wher ei futlpatemyisesonfplicr.ses a cel l ul osi ¢ pol ynmer, a detackifier, a gloss
enhancer, and pignment. 128. The package of anyone of clains 121-127, wherein
the fir p KA i 9. The
packagg%%I 2%% ne %ﬁﬁﬁﬁﬁ?gs 12%%%£%?ﬁ%ﬁ% |%nthe ?@gﬁmgﬁggﬁgg J?%%h
conp05|t|on further conprises an al kalinizing agent. 130. The package of

clai m 1120, \Fhemaskace pleclaimi AR ori BPnyheagje e fllst ivdegtased lrmose pmolpertp setehge of
anyone of cligj,i, ﬂigl%nt%fagedlm%{aﬁ:h dyfcbﬁtef {diisilol QMSQ’%?(%HIH&@[%@)M drbis@n
further conprises an oxidation reéduci ng agent e package o anyone of
cl ai s 121- 128 conipisgtionthefaeé first pharmaceutical conposition is stable and
free of an al kalinizing agent or an oxidation reducing agent. 133. The
package 40f chRiplkidof LT R, Whtkg thd ikt sRRALIRCE Mt b&ahodoRyRASI tion is free
of an al kalinizing agent and free of an oxidation reducing agent. WD
2013/016686PCT/U82012/048689

he package of anyone of claims 121-141, further comprising a desiccant.
143.  The package of claim 142, wherein the desiccant is silica gel.

144.  The package of anyone of claims 121-143, wherein the first pharmaceutical composition is

stable has a moisture content of no more than 4%.

145.  The package of anyone of claims 121-144, wherein laquinimod is present in the composition

as solid particles.

146.  The package of anyone of claims 121-145, wherein the package is a sealed packaging having

a moisture permeability of not more than 15 mg/day per liter.

147.  The package of claim 146, wherein the sealed package is a blister pack in which the

maximum moisture permeability is no more than 0.005 mg/day.
148.  The package of claim 146, wherein the sealed package is a bottle.

149.  The package of claim 148, wherein the bottle is closed with a heat induction liner.
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134. The package of anyone of clains 121-133, wherein the first
phar maceuti cal conposition is stable and free of disintegrant. 135. The
package oWoanisaressef clains 121-134, wherein the first pharusacenisosal
conposition further conprises a lubricant. 136. The package of clai m 135,
wherein the |ubricant is present | e conposition as solid particles.
137. Tﬁébpacjh’ﬁd’éc%ge & *’é‘r‘/ﬁ% %:? 8t 5‘%3%6 vﬁeéglgiﬂ?? THE Pif%’f‘%eccélﬂ’f’“?eé % %@P%m
stearyl fumepalee or magnesi um stearate. 138. The package of anyone of
clainms 121-137, wherein the first pharnmaceutical conposition further

i's

conpris afiller. 9. Th ack f claim113 erein the filler

o ebentiSin e PedhEo vk SeBat Pl v B sl PHR® bl G s Eioai s
138 or 139, abhebiesagechhe filler is |actose, |actose nonohydrate, starch,
isomalt, mannitol, sodium starch glycolate, sorbitol, |actose spray dried,
| act os nhydr ouse r.a conmbination thereof.. 141. The package of claim
140, whter riTEREHFES el IR by LB s B Ui B o, 242, The
package of anyone of clains 121-141, further conprising a desiccant. 143.
The paclkdge Ok petlaegenol 4%, onsheraddims tlhe 1 e sihecanthe pwowit [of tguigmiod ifl 4k, firFhe
package of 2. Of. I -143, wherein the first pharmaceuti cal
conpositionqﬁéggﬁg)f%£%g%ﬁgﬁﬁégsture content of no nore than 4% 145. The
package of anyone of clains 121-144, wherein laquininod is present in the
conpositton Ts moifage opamt diel dsclaithd 621-THe wharhate awpund oy dqeinmfodch dhenfrst

121- 145, wherein.: 1 is a seal ed packagi ng having a noisture
perneabiIit%oﬁ’&ﬁ%g%ﬁgfg&?ﬁgh 15 ng/day per liter. 147. The package of

cl aim 146, wherein the seal ed package is a blister pack in which the

maxi murShoi skhgmeckpes efskabi [1 54, yhirsindles amopet of lgwinionod dstherjysticompogin@: is The.5
package of qhgjn1l46, wherein the seal ed package is a bottle. 149. The
package of claim 148, wherein the bottle is closed with a heat induction
l'iner. WD 2013/016686PCT/ US2012/ 048689 150. The package of anyone of clains
146- 14956:;mhelrheipackegreofsdamdds paliskeayde evapy Plaguinimodiprie fist conwpositiayis 0-7fre
package of @n%g%e of clains 146-150, wherein the seal ed package conpri ses
an oxygen absorbi ng agent. 152. The package of claim 151, wherein the
oxygen absorbing agent is iron. 153. The package of any one of clains

121- 15257 whethsippckpgreofginiu Ao, shereidha amonpief faquininodin the fitsteompesiian ipfhSile | ess
than 0.6 nmy.nd54. The package of any one of clains 121-152, wherein the
anmount of laquininod in the first conposition is 0.1-40.0 ng. 155. The
package of claim 154, wherein the anmount of |aquininpd in the first

conposi 'Pfon Thg packpgoofclyy 154 sygherep, the gmopid 9b lagpinigogjinfhe Sisst coppasiop, is
amount of laguininod in the first conposition is 0.25- 2.0 ng. 157. The
package of claim 156, wherein the anmount of laquininod in the first

conposition js 0.5-1. .. 158, The package. of .clajm 154, wherei.n the
amount 'ot" | aﬁﬁiﬂﬂ?%%loﬁzﬂgg’h@f Pheein dsAsant ‘?fd?fl“i‘“ém%fj. %ﬁ“rrgr?t GOBPOSIls gé’c kage
of cl aim 154yg wherein the amount of laquininod in the first conposition is
0.3 ng. 160. The package of claim 154, wherein the anmount of |aquininod in
t he fiH%b CQHBosition i.s O

package of claim IS%, vrmérein the amount of laquinimod in the first composition is 0.5

mg.

161.  The package of claim 118, wherein the amount of laquinimod in the first composition is 0.6

mg.

162.  The package of claim 154, wherein the amount of laquinimod in the first composition is 1.0

mg.

163.  The package of claim 154, wherein the amount of laquinimod in the first composition is 1.2

mg.
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161. The package of claim 118, wherein the anmpbunt of |aquininmod in the
first conposition is 0.6 ng. 162. The package of claim 154, wherein the
anount ofwbagqu/mbesed in the first conposition is 1.0 ngPCcTaB201zhescpackage
of claim 154, wherein the anobunt of laquininod in the first conposition is

1.2 ny 13 6686PCT/ US2012/.048689 164. The of claiml

wher ei nm%(\o Zﬁﬁ&ﬂ%‘?g%f’ f14gul Uﬁn W\%‘HGIP e gpepups ¢fdpaqu g, tﬁﬁgﬁlﬁt °§npf“%°“rf§% 5165.
The package md. cl ai m 154, wherein the anmount of laquininmod in the first
conposition is 2.0 ng. 166. Laquininod for use as an add-on therapy or in
conbi nat th interferon-13 in treatin human nt affI cted wth
mul t1 pi 5o e gdreBFt (RBELH FRGT Ry BT abate Ephem e 670"

phar maceut i aad. conp03|t|on conprising an amount of | aquininod and an anDunt
of interferon-13 for use in treating a hunman patient afflicted with

nul tiple sclerasis resentl clinicall 0ol at.ed syn erei

The | i roatTind iR &P el S Beol s 58 sonlbb B MU o MR TR oS5 "
cont enpor anehuumh yaﬁeﬁﬁﬁﬂlctéd plith it péscleaals oc prgposig 4 dinicaliyipolatsd sygdemeanount
of laquininmod and an amount of interferon-13. 169. The pharnaceuti cal
conposi L on [ T r ut 4 cal
conp05|%70nzg hg cyﬁc% Om%ﬁhcmwﬁwéllld %%ﬁ?kf%%gm?ﬁpgmﬁggﬁégﬁﬁﬁ%%al
conposition 1rmf:rferb1aB orhif@in traatmﬁpmmhaa pagentrafflicz@l wﬂThmulphhrsnlal@eeum adenting
conposi tion C

conposi tion o“fhm"i‘1 ls"li“ig Synwl%er el hgrft‘: & 1"%‘11 §d 31}4;%8%5}&”% iy %J aﬁnal“mséﬁmdn

whi ch |nh|bwhmﬂ@nygdmofmmnmmomnamﬂyng the core. 174. The pharnaceutlca
conposi tion of claim 173, wherein coating conprises a cellulosic polymer, a
det ackifiker, a T t

composi {1on AT 1RRGEL o Rk B, sndfr.or TRRARREY TREEH RN of | g
The phar naceutifgat-fconposi ti on of anyone of clains 167-175, further
conprising an al kalinizing agent. 177. The pharnmaceutical conposition of
claim 16, WEhEhfhaldfc Lol b bGi RO or B TRALHTEAE: 176, The o
phar maceut i cal conp05|t|on of anyone of al s 7-177, further conprising
an oxi dation reduci ng agent. WO 2013/016686PCT/U82012/048689 179. The

phar macldlit i CHic Phempessliedl ermpopitian glomed 6 7card phrgn s fams, which is free of an
al kal i ni zi ng agent or an oxidation reduci ng agent. 180. The pharnmaceuti cal
conposi i 0N B phirRkBudd? contftkibn b1diha0,ah cpBudkdkal i ni zi ng agent and free
of an oxidation reducing agent. 181. The pharmaceutical conposition of
anyone of clains 167-180, which is stable and free of disintegrant. 182.
The pha’/ frac ehheiPhmacey e sqnosition o dtimd e infblel s 167- 181, furt her
conprising a lubricant. 183. The pharmaceutical conposition of claim 182,
wher ei ni78he ThelphaeRtdutits cPHRSRIdA of Blainh €72C MKPEEI the ABlcRSrS@aicd WiId doaligs .

184. The pharqgﬂeuhﬁcal com osition f clainms 182 or 183, wherein the

| ubricant i sVEGUPYRISTE ﬂﬁﬁ?g%ﬁ ©fffragnesi um st earate. 185. The
pharmaceutical conposition of anyone of clains 167-184, further conprising
a filler4. 186e ﬁffhﬁnaﬁbﬁi’cﬁﬂa&ﬁnﬁohﬁah of aPMS 113, Orhedin ¢baing bBprisashe reelivtosiche

filler is present in osition a SO|Id articles.
P ?mer a detackf icr, a gl0ss enhancer, and pigment P

175.  The pharmaceutical composition of anyone of claims 167-174, further comprising mannitol.

176.  The pharmaceutical composition of anyone of claims 167-175, further comprising an

alkalinizing agent.
177.  The pharmaceutical composition of claim 176, wherein the alkalinizing agent is meglumine.

178.  The pharmaceutical composition of anyone of claims 167-177, further comprising an

oxidation reducing agent.

69



187. The pharnaceutical conposition of clains 185 or 186, wherein the
filler is lactose, |actose nonohydrate, starch, isomalt, mannitol, sodium
starch glwoabstmgeessor bi tol, |actose spray dried, |actosecanisgadroussey or a
conmbi nati on thereof. 188. The pharnaceutical conposition of claim 187,

wherein iller ni t ol ct ose thd t

pharnaégét|6§1 B%W%%@?W? ﬁmBW“5W9 n8MGP° A'a Wﬁmlgg ﬁéB“%%ﬁePegﬁaﬁﬁemhnnunt
of I aqui ni nagkalifizinh @gc@ 02Dk idht@n reducingsgent.han 0.6 ng. 190. The
pharnaceutical conposition of any one of clains 167-188, wherein the anount

of | aqui in the conpositi.on .0.1-40.. .1 The. ceuti cal
conposi Bon e B GERES TR Er al THE Tt Bter At HIRGHTERETR g hes
conposi ti on dfan Oxidatidn cedogng dRRA. The pharmaceutical conposition of claim
191, wherein the anount of | aquini nod in the conposition is 0.25-2.0 ng. WO
2013/ 016686RCT/ US2012/.048689 193. The I fRosition, of claim
192, W#S?eln %mmmEMIﬂk?n?%$“P6ﬁ§3 ALY tﬁg c%ﬁ%gﬁiFﬁgn S“ﬂﬂegmhg %
194. The phatisimegatti cal conposition of claim 190, wherein the anpount of

| aquininod in the conposition is 0.25 ng. 195. The pharnaceuti cal

conposi khon I th

conp05|??onFﬁ§p8£§myh%g€8gmﬁgﬁgﬁ9% ﬁgggg%ﬁ%éggé%ﬁ%@gﬁ{&%ﬁw%lgEFSHCMﬁQO
wherein the anount of laquininmod in the conposition is 0.5 ng. 197. The
phar maciéat i clle gempssitichlogpngfositbaio cl90, 182hevheicm thvelubn@uonis plesdnaduitid mod
in the conp 198. The pharmaceutical conposition of claim
190, mherelg%t gggwggﬁgmg?H?EEU|nlnnd in the conpositionis 1.0 ng. 199.
The pharnaceuti cal conposition of claim 190, wherein the anmount of

| aqui nil¥dd iThephameennfien banrenitips oficlgmpg2 @083, Wiisesinpthe oibrtiesatits isedipm stearyl
conp05|t|oniﬂ&mgk%;gkéggumwgg%Qln the amount of laquininod in the
conposition i1s 1.5 201. The pharmaceutical conposition of claim 190,
wherei n the anount of | aqui ninmod in the conposition is 2.0 ng. 202. Use of
an anoulf- of Theabumasaben! egiepoaiompimenceof clpsd p7-dBbAurther ¢ompribiag pfilgyar at i on
of a conmbination for treating a human patient afflicted with multiple

scl er osjigg. OrTHRILASRALIUAG Borfky dsilibe 8 d1¥mi 189] vAlcBSh Y RHEQTPreVIEIMShd LobdpBsition

| aqui ni nod and the interferon-13 are admi ni stered si mul t aneously or

cont enpor ané®sdidpartslys. A phar maceuti cal conposition conprising an ampunt
of laquininod for use in treating a subject afflicted with multiple

scl er osigs, OrTHRIAS@ALIURERI Ro@bbsition alf lchairhss Ksasred6 SYREAER AR Mfer Nla@ed: RBofcher apy
or in conbination with interferon-13 by periodically adnlnlsterln t he

phar maceut i daMoREHHHSlfhoRomHE MeRutal fp&pR sfeER -Ssok(: foRpitol éﬂs}Oé%fprayz@wd

phar maceut i qaliose @amiuld 6 Gabaiisd Mge@n anmount of interferon-13 for use
treating a subject afflicted with nultiple sclerosis or presenting a

cIinic y i.gol ated syndrone as an -Qn erapy, or. i n._combination with
| aqui ni ﬁ% 6@‘ TsgPise spmpanien st aﬁi‘%d% h@heﬁﬁg ”ﬁ%@@fft Pl 1"‘““88‘ g‘FtPfeon and
the | aqui ni mshohwirithe subj ect.

189.  The pharmaceutical composition of any one of claims 167-188, wherein the amount of

laquinimod in the composition is less than 0.6 mg.

190. The pharmaceutical composition of any one of claims 167-188, wherein the amount of

laquinimod in the composition is 0.1-40.0 mg.

191.  The pharmaceutical composition of claim 190, wherein the amount of laquinimod in the

composition is 0.1-2.5 mg.

192. The pharmaceutical composition of claim 191, wherein the amount of laquinimod in the

composition is 0.25-2.0 mg.

70



WO 2013/016686

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

The pharmaceutical composition

composition is 0.5-1.2 mg.

The pharmaceutical composition

composition is 0.25 mg.

The pharmaceutical composition

composition is 0.3 mg.

The pharmaceutical composition

composition is 0.5 mg.

The pharmaceutical composition

composition is 0.6 mg.

The pharmaceutical composition

composition is 1.0 mg.

The pharmaceutical composition

composition is 1.2 mg.

The pharmaceutical composition

composition is 1.5 mg.

The pharmaceutical composition

composition is 2.0 mg.
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Use of an amount of laquinimod and an

192,
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190,

190,

190,

190,

190,

190,

190,

wherein

wherein

wherein

wherein

wherein

wherein

wherein

wherein

wherein

the

the

the

the

the

the
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the
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amount

amount

amount

amount

amount

amount

amount

amount

amount

of laquinimod in

of laquinimod in

of laquinimod in

of laquinimod in

of laquinimod in

of laquinimod in

of laquinimod in

of laquinimod in

of laquinimod in

the

the

the

the

the

the

the

the

the

amount of interferon-f} in the preparation of a

combination for treating a human patient afflicted with multiple sclerosis or presenting a

clinically isolated syndrome wherein the laquinimod and the interferon-f are administered

simultancously or contemporaneously.

A pharmaceutical composition comprising an amount of laquinimod for use in treating a

subject afflicted with multiple sclerosis or presenting a clinically isolated syndrome as an add-

on therapy or in combination with interferon-p by periodically administering the

pharmaceutical composition and the interferon-f to the subject.

A pharmaceutical composition comprising an amount of interferon-f for use treating a subject

afflicted with multiple sclerosis or presenting a clinically isolated syndrome as an add-on

therapy or in combination with laquinimod by periodically administering the pharmaceutical

composition and the laquinimod to the subject.
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