TREATMENT OF LUPUS ARTHRI TI'S USI NG LAQUI NI MOD Thi s application clains
priority of U S. Provisional Application No. 61/339, 355, filed March 3,
2010, thewemmbiwmwozsent ent of which is hereby incorporat eg¢Cioyuseefimeaoce
herein. 5 Throughout this application, various publications are referred to
by first author and year of publication. Full citations for these
publications are presented in a References section inmmedi ately before the
clainms. Disclosures of the publications cited in the References section in
their entireties are hereby incorporated by reference into 10 this
application in order to nore fully describe the state of the art as of the
date of the invention described herein. Background Lupus arthritis,
characterized by inflammtion and pai n- of body joints, is a conplication
whi ch occurs in a subpopul ation of patients 15 with System c Lupus

Eryt hemat osus (SLE) and is the nbst comon cause of joint pain in |upus
sufferers. SLE is a debilitating autoi mune di sease of great clinical
diversity and can manifggimok 38 e Redtbdrt E6SM L MBNSANd | €ad to a nunber of
conplications, e.g., arTﬁ““T“““é?fﬁ““rg“é““aﬁﬁﬂgéﬁrg ia, depending on 20

t he patient andmtibeppastsnofiakherbedy -afd ectedsictheapieeiiseneti ol ogy of SLE
has not yet bees: /@8t esmsaed, wbut shofmmnale, cgenetdCencVid ahicand environnent al
factors may pregipit atecd-hesdi sease.. RkE.preval ence varies across
ethnicities and geographic regions with an occurrence rate of 15 to 50
cases per 100G, 00@opensohs {Bevaagm. 2000)s pSLiaiisnsmpstre@hraaomman i n wonen of
chi | dbeari ng ageirfl5uddy) ani tvRara of esvdliextt@- makhel ratdconyafoyi figsef rom 4.3 to
13.6 (Petri, 2002)icaVbdstdialokagetbd 10 dyres3r5d-La86: Ay bAdny 0drvad, i ncl uding

t he nuscul oskel efeadiainBlICOGHLABROUS rheCabALOVAS Cltalin HeUERLggical ,

res pl rator y, r eQ@l:l,on QphﬁaaleHngetbé%mg QL&L@QJ %krp@ﬁ%ﬂg@sieﬁf&%&t& qu!ol nal SySt ens.
30 Due Co the gegatpskdapiccal iver %Jeyfu@l@ddeggmpﬁg hig.natyre..of SLE,

management of i di gpathi.c. SLE.depends .on. iis,spgcific manifestations -2-
and severity. (The Merck Manual, 1999) Therefore, nedi cations suggested to

treat SLE gener adckgtormte not necessarily effective for the treatnent of al

mani f estations of and conplications resulting fromSLE, e.qg., |upus
art hri ti S. Lupus arthritis, characterized by inflammation and pain of body

joints, is a complication which occurs in a subpopulation of patients
15 with Systemic Lupus FErythematosus (SLE) and is the most common cause

of joint pain in lupus sufferers.

SLE is a debilitating autoimmune disease of great clinical diversity
and can manifest itself in different ways and lead to & number of
complications, e.g., arthritis, arthralgia, and myalgia, depending on
20 the patient and the parts of the body affected. The precise etiology
of SLE has not yet been determined, but hormonal, genetic, viral and
environmental factors may precipitate the disease. SLE prevalence
varies across ethnicities and geographic regions with an occurrence
rate of 15 to 50 cases per 100,000 persons (Bevra, 2001). SLE is most
25 common in women of childbearing age (15-44) with a female-to-male
ratio wvarying from 4.3 to 13.6 (Petri, 2002). Virtually all body
systems may be involved, including the musculoskeletal,
mucocutaneous, cardiovascular, neurological, respiratory, renal,

ophthalmic hematological and gastrointestinal systems.

30 Due to the great clinical diversity and idiopathic nature of SLE,

management of idiopathic SLE depends on its specific manifestations



5 Joints, nuscles and their supporting structures are the nost commonly

i nvol ved systemin SLE, affecting 53-95% of patients (Wallace, 2007). More
t han 90%w0 2paapPbBewi t h SLE wi | | experi ence joint and/ oPCrisedi1a/opesdn at
sonme time during the course of their illness, while the preval ence of
arthritis anong SLE patients is estimted as above 1050% (\Val | ace, 2007).
The Anerican Coll ege of Rheumatol ogy established el even criteria in 1982,
which were revised in 1997, as a classificatory instrunent to
operationalise the definition of SLE in clinical trials. American Coll ege
of Rheumat ol ogy Revised Classification Criteria for System c 15 Lupus

Eryt hemat osus, defines lupus arthritis is "nonerosive arthritis of two or
nore peripheral joints, with tenderness, swelling, or effusion." Lupus
arthritis causes pain, stiffness, swelling, tenderness, and warnth in the
joints in a waxkfg samadwaninrg vpat tehnn, The)| oithirsrorShea2 e 0hd en af f ect ed
are the ones faridhesds o ot he: panddl e oF fohechody;i,siehcas £4 ngers, wists,
el bows, knees, atkl@smeaANG Li0€SnifGRAGLAI oShid LRSS cWRENUPAR; Waking up in
t he norning, whigh «g¢ aduyal 1.yl proves as the day goes on, is a key feature
of lupus arthritis. However, joint pain may occur later in the day. 25 In
| upus art hri ti sycigevepales) @b nhe r an@ottsual thycciray eteved  noanentdag | nf | ammat i on
will affect simidared civfibs @nshot heesdtdes sobsyt he Hodycs Aldeirag,or and ni nor
joints may be atfected: -Ganparedeide haumntoiideadtded tiis; showever, | upus
arthritis is | esscti sablaNGnantel 888! dnkebysd Qr GaMsedess rueid on of the
joints. Fewer tban,1Q:0ef centendf:: PERR €30 Wihih:d URUS Arfhfotd s Wil |

devel op def ofgn tises.Ql..t Bej,f. hands and feet associated with weakeni ng of
cartilage and bone. Although joints, nuscles and their supporting
structures are thearbDsin COMTDN:YriewNOLAbe CbssypSisain ¢1Bvebldritevi@ry f ew cl i ni cal
trials, perfornmed:tenidatese prisadrihliysyassessedsitibasrorigannsystceem response to
treatment. - 3- ofbhREi®aiiSe N defibitidal V€ sbf @At MENL210kGUN €k Okad UPUS
arthritis. The csifeiPah-goalsy obvithesnapy:ale.dt a:ifeld evessyapt oms and
improve funridi afus AGERRALNY, ta:dbe lUpus, Foundat).00.:0f .ARBLiCca, current

treatment for |ypus,ant hritis:has, fjve.basic .g9aks,, reduce, infl anmation,
suppress i mune_system prevent and treat flare ups of the condition,

control synptons and |imt any damage to the body and organs.
Nonst er oi dal ant bephifd-apiad onises (ASAl Bs)ieqr tdwensier @hds.esantdamal ari al s and
a variety of i NMuRGSUPPEESSItYan TBALGatLORM & Bacthe 4Q standasd of care for
pat ients w th} | Hus aaf.regtlaé iatrja She (ogso§a$%£l:v f?ogo& H-l[gilge)qlugl@ Iiogj',nt stiffness
and pain, |ow ippacl; exerci seshas.hesn Lecomended,as,nell,. Gt her than
treating lupus anthrit Iw§enalu£ma%9%alp ed QEE,HO%QQS’WCWB&&@% and

e

respond only pa;k'gwle\%I I ngopa tandar ¢ to car e meal catl ons |isted above,
the long-termuse o g doses o\‘1 corticosteroids and i nmuNosuppr essi ve
therapi es mays haveaupt of:eundsside -of 8ats ard nEgcti oUs oM cat i ons

coi nci dent W t h; 8¢tk M, Sk apd.i tsﬁmiarre%ﬁ@nén Wik R4 .0MNQS URRY essi ve

medi cations are,thg;00sts QBMN.calse,of - daat hojf.pati ents, Wit h SLE.

arthritis, however, lupus arthritis is less disabling and less likely
to cause destruction of the joints. Fewer than 10 percent of people
30 with lupus arthritis will develop deformities of their hands and feet

associated with weakening of cartilage and bone.

Although joints, muscles and their supporting structures are the most
commonly involved system in SLE, very few clinical trials, performed

to date, primarily assessed this organ system response to treatment.



20 There is, therefore, a definite need for alternative therapies with
better risk-benefit profiles for the treatnment of lupus arthritis. .4-
Summary ovothe/1opssent i on Thi s invention provides a net hedTafS2emnmmadshng a
subject afflicted with active lupus arthritis conprising periodically

adm nist,:using to the subject an anmount of |aquininod or pharmaceutically
acceptabl e salt 5thereof effective to treat the subject. This invention

al so provides | aquininod or pharnaceutically acceptable salt thereof for
use in treating a subject afflicted with active lupus arthritis. This

i nvention further provides a pharmaceutical conposition 10 conprising an
anmount of [ aquininod or pharnmaceutically acceptable salt thereof for use in
treating a subject afflicted with lupus arthritis. -5- Detailed
Description of the Invention This invention provides a nethod of treating a
subj ect afflict egravit hnoagdtinzeivk upuSnaar tdar dukd SorC OpE i StRGiperiodi cal |y

adm ni stering teribhieaisubjiect: anranount -of ~dagei Hgred ara phatvaceutical |y
accept abl e salt rinhareof rebieet iy ent Ouublseabundab@n SHbhRCE.o, |Hene enbodi nent ,

t he amount of | agui-BinDG:onuphanrmeeut | Gal ley..acsept aple. sald..d hereof is
effective to g eduesnai&l iNiLal $HAD MieS YIRLAMOf Gt bue [ Jpys arthritis in

t he ;ubject: |ntﬁﬁ&%&ﬁ&m?@QQthﬁﬁkmmtﬁg1Bﬂ@%ﬁﬁ9§%&j&@hk%mﬁ?%%@table salt of
| aqui ni mod is 1Q,Laqui ni mod sodi um

Nonsteroidal anti~inflammatories (NSAIDs), corticosteroids,
antimalarials and a variety of immunosuppressive medications are the
10 standard of care for patients with lupus arthritis. (Grossman, 2009)
To reduce joint stiffness and pain, low impact exercise has been
recommended as well. Other than treating lupus arthritis all

accompanied SLE signs, symptoms and complications should be treated.

While many patients fall to respond or respond only partially to the
15 standard of care medications listed above, the long-term use of high
doses of corticosteroids and immunosuppressive therapies may have
profound side effects. Infectious complications coincident with
active SLE and its treatment with immunosuppressive medications are

the most common cause of death in patients with SLE.

20 There is, therefore, a definite need for alternative therapies with

better risk-benefit profiles for the treatment of lupus arthritis.



I n one enbodi nent, the periodic adm nistration of |aquininod or
pharmaceutically acceptable salt thereof is effected orally. In another
enbodi merwo 20hig109336unt of | aqui ni nrod adm ni stered i s 0. BCT/US20mg/02k891 | n
anot her enbodi ment, the anount of |aquininod adm nistered 15 is 0.5 ng/day.
In yet another enbodi nent, the anount of |aquininod adm nistered is 1.0

ng/ day. I n one enbodi nent, the nmethod further conprises adm nistration of
corticosteroids, imunosuppressives, anti-malarial drugs, non steroid
anti-inflamuatory drugs and/or COX2 inhibitors. 20 In one enbodi nent, the
periodic adm ni stration continues for at |east 12 weeks. In one enbodi nent,
t he | aqui ni nod or pharmaceutically acceptable salt thereof is adm nistered
as nonot herapy for lupus arthritis. |n-another enbodi nent, the | aquini nod
or pharmaceutically acceptable salt thereof 25 is adm ni stered as adj unct
therapy w th aneishey ok upusovatidaritis treatnment. In one enbodi nent, the
periodic adm nistration of |aquininod or pharmaceutically acceptable salt

t her eof reducesT™hersabpreetrslesaakireh of ofating oumbistmadhnotdertenbodi nent, t he
periodi ¢ 30 adnitiist Fatd errroftid ageiinivaod:oficpharssiceutiwakd yhraccept abl e
salt thereof redwies dnhewsubjfetdatiginoe rd eghagn@iemticag OUAtcepthine y@tc anot her
enbodi nent, tthetpesrr ediccriadm nist matsiigaccof | aqui ni nod or - 6-
pharmaceutical |y acceptable salt thereof inproves the subject's BILAG Ms5K
response. | n on&“e&nbBdrnEht 215 hepéfse odire iad nitst pPratirent-ief 1Y aqui ni mod or
phar maceut i cal | yecateeptsabl @ese] fortheredfeaiimproreisct heglswmy €ct ' s Bl LAG
score. | n one eatddi entartirhés peri odi ¢ adm nistration of |aquini nod or
pharnaceuticalI%faccqptable salt thereof |lowers the C Reactive Protein

| evel , serum cyt ORi A& TéVel [""$8F uMi ¢H8hoki RETEVEI“Ana7BT° " fit i - dSDNA | evel
of the subjett. “T'R'&i6t Hef 8HboUI ‘ABH % Fe PFEPIeiel 10> athithi stration of

| aqui ni nod or pRAf nREEt i'talfy ‘AcCestEbr e598%Ft *f Hétebfiedirees t he

subj ect's Di sead€"AétSivity Score using 28 joint counts (DAS28), 66
swol | en/ 68 tender joint count (JC66/68) and/or reduces the subject's
physi ci an gl obal assessnent (FGA) score.



I n one enbodi ment, the subject is human. 15 This invention also provides a
nmet hod of treating active lupus arthritis in a subject afflicted therewith
conpri si yoper/weidéal | y adm nistering to the subject anPamasPe110£6891

| aqui ni nod or pharmaceutically acceptable salt thereof effective to treat
the active lupus arthritis in the subject. 20 This invention al so provides
| aqui ni nod or pharnaceutically acceptable salt thereof for use in treating
a subject afflicted with active lupus arthritis. This invention further
provi des a pharmaceutical conposition conprising an anount of | aquininod or
pharmaceutically acceptable 25 salt thereof for use in treating a subject
afflicted with lupus arthritis. For the foregoing enbodi nents, each

enbodi ment di scl osed herein is contenplated as being applicable to each of
the other disclosed enbodinent. 30 It is understood that where a paraneter
range i s provi dedailad bestribogebs il tolintioh hat range, and tenths thereof, are
al so provided by _7.. the invention. For exanple, "0.5-1 ng/day" includes
0.5 ng/ day, 0.6"Hg/dxytiet ezovidps e ek chyfdaye 2Divsiettos@ticies «atmet hod of
treating a subj ectveatfly eteditiv tirotigpasgerspeeilf iagahisysridsupusharthriti s,

usi ng | aqui ni noekridcacp micmodeti Saaginbrof v edagyRthel i acanpoundiod t h hi gh or al
bi oavai | abi | i1y twhdoe Rtthasvdeenresuggestied.as an oral formulation for the
treatment of Multiple Sclerosis (MS), (Polman, 2005; Sandberg-Wl Il heim
2005) . Laqui ni Nt GhEPEETodiimr&alt of ofefiiamed deseribedticflor exanple, in
U. S. Patent No. G077 88T, Pt efsf €€tsiveftol ergesend bidieh siwpas arthritis
have 10 not beef™peport edtivAslwdeseritbeds hier ebn, suadem. nibst mathkon  of

| aqui ni nod i s effetrdnve tho rhareatutidhey subjrecte abiftl bCtiedimidahid upus
arthritis. Adm masiniat isemwof | aqui ni nod i s advant ageous over existing
treatnment for lupus arthritis because |aquininod can be adm nistered orally
and is not an i AMfADSHUPPIESsants. PFacdaddittrtnraticagei nengdedas: a

pharmaceutically acceptable salt thereof is effected orally. In

another embodiment, the amount of laquinimod administered is 0.5-1.0
mg/day. In another embodiment, the amount of laquinimod administered
15 is 0.5 mg/day. In yet another embodiment, the amount of laguinimod

administered is 1.0 mg/day.

In one embodiment, the method further comprises administration of
corticosteroids, immunosuppressives, anti-malarial drugs, non steroid

anti-inflammatory drugs and/or COX2 inhibitors.

20 In one embodiment, the periodic administration continues for at least

12 weeks.

In one embodiment, the laguinimod or pharmaceutically acceptable salt
thereof is administered as monotherapy for lupus arthritis. In another
embodiment, the laquinimod or pharmaceutically acceptable salt thereof
25 is administered as adjunct therapy with another lupus arthritis

treatment.

In one embodiment, the periodic administration of laguinimod or
pharmaceutically acceptable salt thereof reduces the subject’s
swollen joint count. In another embodiment, the periodic
30 administration of laquinimod or pharmaceutically acceptable salt
thereof reduces the subject’s tender joint count. In vet another

embodiment, the periodic administration of laguinimod or



15 uni que nmechani sm of action which contributes to potential additive
effect when used in conbination with standard of care. Terns As used

herei n, amO20n/wWeB6st at ed ot herwi se, each of the foll owPag/userimw2ehnul | have
the definition set forth below 20 As used herein, an "amount" or "dose" of
| aqui ni nod as neasured in mlligrans refers to the mlligrans of |aquininod
acid present in a preparation, regardless of the formof the preparation.
Therefore, a "dose of 0.5 ng | aqui ni nod" neans the anount of | aqui ni nod
acid in a preparation is 0.5 ng, regardl ess of the formof the preparation.
25 Simlarly, a "dose of 1 ng |aquininod" nmeans the anount of | aqui ni nod
acid in a preparation is 1 ng, regardless of the formof the preparation.
Thus, when in the formof a salt, e.g. a laquininod sodiumsalt, the weight
of the salt formnecessary to provide a dose of 0.5 ng | aqui ni nrod woul d be
greater than 0. bhaefcaltiealtip atd@apk esencere30i@fovthecadsletd oRake salt i on. As
used herein, "l agu Rggpd” neans | aqui ni nod acid or a pharmaceutically
acceptabl e salt thereof. -8- As used herein, "a subject afflicted with
active | upus arthrint | gbodmeans tiee sebpectadphotwasnbeerna@lffikmat i vel y

di agnosed t o havermciuiivelly ypusage tshyd thkgot imorddss usedbilaer €enac " oi nt

t enderness" is deti.ned as the presence of 5 tenderness and/or pain in a
joint at rest with pressure or on passive novenent of the joint/joint

mani pul ati on. AS™ USedREIEIN, ™ 6 AttisviElPisagtior soisdimitipdsge swel i ng that
i s detectabl e aPoRg T He2jloi rreenyer gi St AsrSedovlrer ebn, Creffiect i ve" when
referring to anParountvadf deaquimivmsd levefl epsut ghdnptenequant isbq/oof | aqui ni nod
that is sufficiert-dorypel df andesised 1t herigpeuicdperiesponsecan t hout undue
adver se si deldlQa@ffiectgo( SHC Mkagi®itbO®XIrC iphafpackut fcbl1at h@byar0é @hd er gi
response) COMTERSUoalewnst theasubrasoONalbe heneli fhrd skngd &t HQuWhen used in

t he manner of t RiuStsi MASAL,I B .swdASeniSEebnhiRr @iihk, codnf €@Lds YY) BH6ONPasses, e.g.,
il]leCi|1g i nhi bi EédGH}s the subject’s physician global assessment (PGA) score.

In one embodiment, the subject is human.

15 This invention also provides a method of treating active lupus
arthritis in a subject afflicted therewith comprising periocdically
administering to the subject an amount of laguinimod or
pharmaceutically acceptable salt thereof effective to treat the active

lupus arthritis in the subject.

20 This invention also provides laquinimod or pharmaceutically
acceptable salt thereof for use in treating a subject afflicted with

active lupus arthritis.

This invention further provides a pharmaceutical composition
comprising an amount of laguinimod or pharmaceutically acceptable
25 salt thereof for use in treating a subject afflicted with lupus

arthritis.

For the foregoing embodiments, each embodiment disclosed herein is
contemplated as being applicable to each of the other disclosed

embodiment.

30 It is understood that where a parameter range is provided, all

integers within that range, and tenths thereof, are also provided by



regression, or stasis of a disorder, or |essening, suppressing, 15
inhibiting, reducing the severity of, elimnating, or aneliorating a

synpt om ovotbhe/Wpser der. As used herein, "inhibition" ofCHitGse@smn26891
progression or disease conplication in a subject neans preventing or
reduci ng the di sease progression and/or di sease conplication in the
subject. 20 As used herein, a "synptont associated with lupus arthritis

i ncludes any clinical or |aboratory nmanifestation associated with | upus
arthritis and is not limted to what the subject can feel or observe. As
used herein, "The British Isles Lupus Assessnent G oup |Index" or 25 "BILAG
index is a validated conprehensive conputerized i ndex for neasuring
clinical disease activity in system c.7l upus erythematosus (SLE), which was
devel oped according to the principle of the physician's "intention to
treat'. AciBl LbAGrassessperiieCONSESheagf Qfuvaré.ablses,, sane based on
the 30 patient' sy/ySdOry, «SORBRAy,.Xxam nation findings and others on -9-

| aborat ory/i magi ng results. The questions are grouped under nine systens:
Consti t uti onal , Pifticocuisamnewtns oNeurwpsyc gt efflivugcukioskeket al |

Car di or espi r at orpsifGasiyr oiuptsestthnals, Gpht halumiog. Reaahlirnends Hemat ol ogi cal . 5
The i ndex attsenpivel tocigapt démgoudn lwyenShion rebatedvdi-saasewaet invd ty i n the
previ ous 4 weekseeprsiddksttOaeac hbrassesssent tor Eaghrafnetdhe: ghiRical vari abl es
may be recor dedsd@siosiQ. AbSenbinad,. 2doPEoMd, SUiifdci et . farcQnsi dering
reduction in thewapy slfanda.ikiQpr ovenentypr eselh. @0 assessoent and for at

| east 2 weeks of, cogplgtel ynd esolved wilhif. the.gatirg,l.ast week]. 2. Sane.
No i nprovement and..n0.dstesigrati on. Wil nddhe. last, 4 weeks. pompared to the

previ ous 4 weeks. oA QUEIENt,. dags Mot Meel, L TpLovenent, criteria.
153. Wrse. Deteriorated during the last 4 weeks conpared to the

Administration of laquinimod is advantageous over existing treatment
for lupus arthritis because laquinimod can be administered orally
and is not an immunosuppressant. In addition, laquinimod has a
15 unique mechanism of action which contributes to potential additive

effect when used in combination with standard of care.
Terms

As used herein, and unless stated otherwise, each of the following

terms shall have the definition set forth below.

20 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. Therefore, a
“dose of 0.5 mg laguinimod” means the amount of laguinimod acid in a
preparation is 0.5 mg, regardless of the form of the preparation.

25 Similarly, a “dose of 1 mg lagquinimod” means the amount of lagquinimod
acid in a preparation is 1 mg, regardless of the form of the
preparation. Thus, when in the form of a salt, e.g. a lagquinimod
sodium salt, the weight of the salt form necessary to provide a dose
of 0.5 mg laguinimod would be greater than 0.5 mg due to the presence

30 of the additional salt ion.

As used herein, *lagquinimod” means laguinimod acid or a

pharmaceutically acceptable salt therecf.



previ ous 4 weeks. 4.New. New or recurrent episode during the |last 4 weeks
(conmpared to the previous 4 weeks), which is not inproving. Based upon
the scoriwig20n/w93h of these variables, a pre-defined 2@CalUsoolLiobG8P1
specific for each system provides a disease activity score ranging fromA
to E for each system Gade 'A = severe disease activity requiring
treatment with high dose steroids (>20ng/day oral prednisol one or

equi val ent or IV pulse >500 ng MP), system ¢ i munonodul ators or hi gh dose
25 anticoagul ati on Grade 'B = noderate disease activity requiring treatnent
with | ow dose oral steroids (<20ng/day prednisolone or equivalent), |IMor

| A steroids (equivalent to MP<500 ng), topical steroids or

i mmunonodul ators, antinmalarials or syasptomatic therapy (e.g. NSAIDS).
30Gade 'C = mld disease. 10- Gade 'D = indicates previously affected
but currently i Ractdaverei@ adesuvlece dthiisesystremdias ey ekcbeest i nvol ved. As
used herein, SlLkz:fi seasRcAGid Vst Yeed RE@Xat i SMEDAGn2HKE b Snate ¥a@kiedat ed t ool
devel oped as a glebalnassessnment of disease activity 5 in SLE patients. It
represents the consensus of a group of experts in the field of |upus
research. The SkEBAK RKeiassessegeRdrngescisi pifors afsixtweenne| phi cal

mani f est at i orss andreisghindloabsratior y nmeasudr es)e iwicnd vk gan syst ens.

Descri pt ors ar epggbivenowhdf er ent jonei/ghtiSpanhasednon clinical inportance, with
di chotom c score 10 (present/not present within the previous 30 days). A
descri pt or nust *bésdt triiput'étnt gvaetFveés SLE 6ot hetWrsehghisul d not be
scores. The SLEBAfct2Ke j2éorf nrepded doineval uate current |upus activity and
not chronic dangsge As used herein, "Eval uator/ph¥§i ci an d obal Assessnent

( EI;AD" i s a used herein, “affective” when referring an amount of
laguinimod refers to the quantity of laguinimod that is sufficient
to vield a desired therapeutic response without undue adverse side

10 effects {such as toxicity, irritation, or allergic response)
commensurate with a reasonable benefit/risk ratio when used in the

manner of this invention.

As used herein, “treating” encompasses, e.g., inducing inhibition,
regression, or stasis of a disorder, or lessening, suppressing,
15 inhibiting, reducing the severity of, eliminating, or ameliorating a

symptom of the digorder.

As used herein, “inhibition” of disease progression or disease
complication in a subject means preventing or reducing the disease

progression and/or disease complication in the subject.

20 As used herein, a “symptom” associated with lupus arthritis includes
any clinical or laboratory manifestation associated with lupus
arthritis and is not limited to what the subject can feel or

observe.

As used herein, “The British Isles Lupus Assessment Group Index” or
25 "BILAG” index is a validated comprehensive computerized index for
measuring clinical disease activity in systemic lupus erythematosus
(SLE), which was developed according to the principle of the

physician's ‘intention to treat’.

A BILAG assessment consists of 97 variables, some based on the

30 patient's history, some on examination findings and others on



15 Visual Anal ogue Scale. It nmeasures the disease activity based on the
physi ci an subj ective assessnent from none active to worse di sease activity.
EGA i s pewbanmedIssb every visit (except for screening). PAT/USSEA/OBESPEI N,
"Patient G obal Assessnment (PGA)" is a Visual Anal ogue Scale It measures

t he subject perception of his/hers 20 overall health condition, fromvery
well to very poor. As used herein, an "adverse event" or "AE' neans any
unt oward nedi cal occurrence in a clinical trial subject adm nistered a

medi ci nal product and whi ch does not have a causal relationship with the
treatnment. An adverse event can therefore be any unfavorable and 25

uni nt ended sign including an abnormal |aboratory finding, synptom or

di seases tenporally associated with the use of an investigational nedicinal
product, whether or not considered related to the investigational nedicinal
product. As usethoh@r®iNpagiphas-nmeeutd Gadskynaceeptable eRFriies " refers to a
30 carrier or exgipient dhaicuiisnasui t ahlRubbudise widthhuians, and/ or ani nal s
wi t hout undue aduensfeside eff8eksi(SUCh cas JiaXLGLLY, odnflidiat i on, and

al l ergi c respongg): cRMERASUL:Al.e W th a reasonable benefit/risk ratio. It
can be a pharmaceutically acceptable solvent, suspending agent or vehicle,
for delivering tilReinkasiaakcconpatinedSonto stthe1sdbjieebse actiMiem referring to
dosi ng, the designatiion 4 Blel' pdifdiCatceSsdehatnct hescl@send s1:adm ni stered twi ce
daily. The desi ghadbidmay QPDredodl Gat es that 5 the dose is adm ni stered once
daily. A nunmber of experinents were conducted testing for the effects of

| aqui ni nod on | ups restrf-estations using murine nodels. (see Exanples
1.1-1.4) However, the effects of |aquininobd on lupus arthritis in hunmans
have not been repbrt ¥ FRer 81616 b5 &P 0 PR 16" 8hcBUPEGPhg resul ts of
these experiftfents, a®i‘HPearty PEPent o7 firtEred S¥e *EX&Ifpl%e 2). The use
of | aquininod for SLE"‘EGFi‘é(fl‘r SEEHT P &P OS] “Vt%ﬂqﬁ%%”ttefd e#t, vee¥lg. , U. S. Patent
No. 6,077,851. Ho thout empiri evi dence, .on annot

af firmtively est%\ﬁl i §“ﬁ th lmprovemen|tn| %m %\ﬂeﬁoﬁém i helcttlle“?/g or 15 treati ng
all conplications ari'si n%fo 5 om L‘iJ:1 bpzfte"“éi‘son‘”’?@hlS $* diLe1BEre*al one. The ' 851
patent does not di scl®8s&t W& USE o " 1"8qti ni nod for the particul ar

sub- popul atipgn of; SLE.Lg!l exant..tQ &ubﬁg fAstant, u&yse@&ngggd Jhat is, the '851
pat ent does not d| sclose the. use of |aquini mod f or | upus arthritis. On the
other hand, the inventors 20 have sur prising found that laquininod is

parti cul ar| y effectiwerf et toherdtead meftoadf adriigusneanidar it #eSxs

(compared to the previous 4 weeks), which is not improving.

Based upon the scoring to each of these variables, a pre-defined
20 algorithm, specific for each system, provides a disease activity

score ranging from A to E for each system:

Grade 'A' = sgevere disease activity requiring treatment with high
dose steroids (>20mg/day oral prednisclone or equivalent or IV
pulse >500 mg MP), systemic immunomodulators or high dose

25 anticoagulation

Grade 'B' = moderate disease activity requiring treatment with low
dose oral steroids (<20mg/day prednisolone or equivalent), IM or IA
steroids (equivalent to MP<500 ngl, topical steroids or

immunomodulators, antimalarials or symptomatic therapy (e.g. NSAIDS).

30 Grade 'C' = mild disease.



A pharmaceutically acceptable salt of |aquininod as used in this
application includes lithium sodium potassium magnesium calcium
manganesewocoppwes36zi nc, al um num and iron. Salt fornmul &CITAsg010/026351
| aqui ni nod and the process for preparing the sanme are described, e.g., in
U S. Patent Application Publication No. 2005/0192315 and PCT I nternational
Application Publication No. WO 2005/074899, which are hereby incorporated
by reference into this application. A dosage unit nmay conprise a single
conmpound or m xtures of conpounds 30 thereof. A dosage unit can be prepared
for oral dosage forns, such as tablets, capsules, pills, powders, and
granul es. Laqui ninod can be adm nistered in adm xture with suitable
pharmaceuti cal dil uents, extenders, exciipi ents,or carriers -12-
(collectively referred to herein as a pharnmaceutically acceptable carrier)
sui tably sel ect edawit h- 1@spectortBodsheadcatensleduf0rm ofscadmi ni stration and
as consistent with conventional pharmaceutical practices. The unit is
preferably in a%fér mi' surtableef brs oralbed gdwived-strati on. Laqui ni nod can be
adm ni stered alone but is generally mxed with a pharmaceutically
acceptabl e carr f‘ser‘;se%nhﬂreé?)’- adii AFEter &G I (/e f oFi*bf 24 fabtet or capsul e,
| i posone, or as HEA&Ygi°BhEr a8y pFohder! EXaHpPres gtisStA t4bi'e solid carriers
i ncl ude | act ose!™ StfcPB&w® gkl HPTHahd agaresCapfsalesroft &bitet s can be
easily fornul at &d &Adtah 10 Pesnadwaeasy™e o SRl | Bwaeresche® ot her solid
fornms include gfeftbess (arteebutlkeipdwdedstaTald ets ehary ebmt@kn suitabl e
bi nders, | ubri cemeges)diisi ht egratsknigrsagesstgprocol0¢ | rigeragerie:spe f | avori ng
agents, flow i nekigitng mgents, candapeltbngcagents. dkarodinsta@ance, for oral
adm ni stration imedchendosage: wnhin fhommvofus aotiabb ek cedcroapsube, the 15
active drug conporentsuGanobe:seni Red:mitiBe auor &, beN@Brds OXhe,
phar maceuti cal | yuracceptiabh@nadiner tvaCakd icefresUCRuASch A€t QS€ nogel atin, agar,
starch, sucrosecn-gliicese,. nmethyl cellul ose, dical ci um phosphate, cal cium
sul fate, mannitol, sorbitol, mcrocrystalline cellulose and the |ike.
Sui t abl e bi nder 85 el e st BrDhtor getsatibn 120 Aakunalk gegaris such as gl ucose
or bet a-| act oseyisecormatarchie. natdsales and eyt hetiviey gelds osWeh as acaci a,
tragacant h, or soeicim abgicnat ess4aavidone, notahbexy AR thik cekdstd ose,
pol yet hyl ene gl yeoliry.wax@sis @hdmihar leidie vt &aANLS sd4886hgh N t hese dosage
forns include sodiumol eate, sodium stearate, sodi um benzoate, sodium
acet at e, sodi untthiet irdein 2578 teoar flebaacidesswodi (PM) st eary vifugimar ate, tal c
and the |ike. Dhziqreedgrdeor®s reretradeshe Whibiroutvekdepiibrator omis/ietsar ch, mnet hyl
cel l ul ose, a¥far yvebentmsrich esonkanthamorgueny e osoardel pooseasodeaum sodi um
starch gl ycol at esramd #headvide. evSpechf i ezexanpl s oftolzhe fechni ques,
phar maceut i cal | yecaceept abkec3ticgarki-er svand axeispirentss ntdiakamay be used to
formul ate oral @esageaxhomi® afest he pLESEntuNention:aredescri bed, e.g.,
in US Patent Apphbgat ix@naRubl beal ion Ne.:o200540192315,,: PGL | nt er nat i onal
Appl i cati on Rublicabde®N:NOSyc1MR:2002404489 %0 MR, 20044047883, and WO
2007/ 146248, 35.Cenel.al -keehn! duss:.and. comast bt ans.Lan.raking dosage f or ms
0

useful in the p&e%?cqpatl Ippcy@&tl %tl’%geoge&%r icpr%gdeire trre.lleated to O\Mueng references:
7

investigational medicinal product.

As used herein, ‘“pharmaceutically acceptable carrier” refers to a
30 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,



Moder n Pharmaceutics, Chapters 9 and 10 (Banker & Rhodes, Editors, 1979);
Phar maceuti cal Dosage Forns: Tablets (Lieberman at al., 1981); Ansel,
| nt r oductworzotisiop¥sar maceut i cal Dosage Forns 2nd Editi onPCIA/R3)11/0Rs8a1 ngt on' s
Phar maceuti cal Sciences, 17th ed. (Mack 5 Publishing Conpany, Easton, Pa.,
1985); Advances in Pharmaceutical Sciences (David Ganderton, Trevor Jones,
Eds., 1992); Advances in Pharmaceutical Sciences Vol 7. (David Ganderton,
Trevor Jones, James MG nity, Eds., 1995); Aqueous Polyneric Coatings for
Phar maceuti cal Dosage Fornms (Drugs and the Pharmaceutical Sciences, Series
36 (James 10 MG nity, Ed., 1989); Pharmaceutical Particulate Carriers:
Therapeutic Applications: Drugs and the Pharnaceutical Sciences, Vol 61
(Alain Rolland, Ed., 1993); Drug Delivery to the Gastrointestinal Tract
(El'lis Harwood Books in the Biological Sciences. Series in Pharmaceuti cal
Technol ogy; J. @Spédafnd)égens.or SenhiBavies; allideVRg Ghe Wal $0RompdHafds. ) : Modern
Phar maceuti cs Demgswand t he Pharmaceutical Sciences, Vol. 40 (Gl bert S
Banker, Christopher T. Rhodes, Eds.). These references in their entireties
are hereby i ncotporatedrbyor &berente dengrotithisrapphiceat o, tfhi S i nventi on
wi |l be better ardéerstoodtdyd reéfepancert gefibecR0 BExpericaeatade Det ai | s whi ch
foll ow, but those ®ki kd ethidipcetddenas taivd.| | readily appreciate that the
specific experinments detailed are only illustrative of the invention as
descri bed nore fulrS"i%h THEREME 18 whidetieT statbw ehereafteers. oExperi nent al
Det ai | s 25 EXAMPUIER1d AS% e&8rfemaniCfstTHensEfufimet mGfinel gl noek For SLE | n
Ani mal Model s Spgtietn clivpudoBreyt hepatsus ¢SLEuitigoda odi sorder of
general i zed aut eithrieisi tryhedraract eri zed ripyredef weterare. Faseeloh «nedi at ed
responses and t kecfrerimaticontoforacnead | @bgrimghicsant i bodices tkeactd ve to sel f or
30 altered sel f iantigens: ==Shde i2s. mai nl'y characteri zed by the presence of
anti-DNA anti bodi es. Sone of these auto-antibodies conbine with the
correspondi ng atfttorsarf i1GEHE™Y BF fihipd rrupevicotiplsexesed & ther in the
circul ati ng bl obd- ortedi Fect o) P - thessuesithpesabiring daviiesevene danmage.
G oner ul onephr i tdrget déreedeby eqtpriahetheo alieites wilg Heretfagcitve 35 t he maj or
cause of death rmeped piendeseliyat fanShising NZBXINE Wi ded c@lltBis disclosure

alone. The 'B51 patent does not disclose the use of laguinimod for

the particular sub-population of SLE relevant to the ingtant

invention. That is, the ‘851 patent does not disclose the use of

laquinimod for lupus arthritis. On the other hand, the inventors

20  have surprising found that laquinimod is particularly effective for

the treatment of lupus arthritis.

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
25 lagquinimod and the process for preparing the same are described, e.g.,
in U.S. Patent Application Publication No. 2005/0192315 and PCT
International Application Publication No. WO 2005/074899, which are

hereby incorporated by reference into this application.

A dosage unit may comprise a single compound or mixtures of compounds
30 thereof. A dosage unit can be prepared for oral dosage forms, such as

tablets, capsules, pills, powders, and granules.

Laquinimod can be administered in admixture with suitable

pharmaceutical diluents, extenders, excipients, or carriers



44- | upus-prone mce that develop an SLE-|i ke di sease spont aneously

i ncludi ng anti-dsDNA anti bodi es (Abs), proteinuria and | mmune Conpl ex
Deposits WOCDI1/10933¢ ( NZEKNZW F1 (NZB/W nuri ne nodel i sPChasha@ltionasek of
spontaneous SEE. 5 In a nunber of studies, the effect of various doses of

| aqui ninod in the (NZBxNZW F1 nodel for SEE were assessed. The studies al so
i ncl uded a negative control (water) and positive controls including

cycl ophospham de (CTX) and net hotrexate (MIX). Exanple 1.1 - Effect
of Laqui ni nod, Cytoxan(CTX) and Methotrexate 10 TX) on Lupus Manifestations
Usi ng the (NZBxNZW F1 Mouse Mbdel This study investigated the effect of

| aqui ni nod, an i mmunonodul ator of SEE in a nmurine nodel of SLE and conpared
the treatment effect to reference substances CTX and MIX. CTX is an

al kyl ati ng agent that has beconme the standard of care for the disease
management of MoStiedbvaeVerRrdOEsmenfin | ddpuiSpnaMituiiSa1@dN anbiapRt abol ite drug
used in treat neadr0f Ganeer ane:.aut.oinMMPe:disSeASES endds 8%k So:by i nhi biting
t he metabolism chmlrflgrjrh&ora(&h&j a\éi eongn@enL nxmtlbl Johxggtigrfal dé;hlg%ggegérigilat e_ reduct ase
and bl ocks DNA synthesi .l tuitapd dhy-.pepl iferate, cgll.s. These, actions

i ncl ude i Munosuppressi;on. BALN.LTX @%MQ&JA@ %@@9&% 30.elfjcacy in prior
studi es. LaCIUI nlnlqgcgwﬂgq ;[hgxfmg egtqgaﬁlyggcngpquer carrl}_ler ancg cc'»vrr\%%lnlsrieﬁedappl ed in

t herapeutic node stg ing the treatnent
characteristic crh £ muri ne SEE-nod flposo?edtoé‘”l ?’ISU?I a7 %@atﬁ/\d/as present in

> 80% of ani mal & ef &*?“ﬁés "6 SeTva SBIﬁdacﬁ’ﬁl‘?r?éLﬁ "HENt* 98 pBFI°8Y f ol | owi ng
this was 12 Weeﬁesla“ilél&%?%f nﬁ"’d’sﬂé?éﬁlﬁfﬁseﬁnlﬁeﬁa“ﬁ‘éf?“i‘}“a‘ieﬂ a&d 8se of 25

my/ kg. CTX wes SpPteF €a°'oifc & WaBKY y"1'n 4" d0SE 0P 25 GrT §ore'ps MIX was
applied 3 tinmes*d WeeRFSS: AP eS5pY/ fdtide sUARE e, Pitfsty WeiigHts changes were
recorded weekl ydgitedttithesentt ol ExgerPient fbfft”%ﬂ%ﬁfﬁ‘“éys fAere

preserved, one f &upessidie 3dcaniemt | k- hist ghogyeantrorre2lf or | Mmune
conpl ex detecti emitpEB)o far ghodered knit Beal vt onlcoforl @swas tiper f or med by
scoring and by rivage danakorgingnt carlHe 8Oviami matss aweseli nvokaed in the study.
During the treatwenteapesilotedoanientihstdaeder 2uchraamatdie, vehiced,.e treat ed
group and 2 fromathesiMix, t reated gnoup:, Thenseveriuidte of adbhsease fol | owed by
PU nmeasur enent shewed, geadual siinGeeasenikdl, t Beoaont ndd-o.Lwat et r eat ed,

vehi cl e) group, chuti.subst ant iak. difleeence.betweensthe, tyeated and vehicle
groups devel gped..aroungd-{ ben8s:1Ath1eek. 0 .0bseryat LQhs, Al.wgek 12
observation, |agui fj.nRo.and. CIX L& eatrent.sigol ficantly.difini shed the
proteinuria (1) ,5:8% andB.sx cgéultaye ALY 85 ,glJcaspvggt' v‘gA ¥ 10 At the

end of exper| ITEIillIk I(LI% V\@h%s s@‘ 1Q‘t se oseggmfo%t ncgu & so émto eetreSL” ts from
t he two net hods oweé .300d %orre at| on corre atl on coef i.cient: 0.993).

The i nmune c%rrpsz arlcegolm tlsg) was sl n|f |cz%n Ie¥ . 'nRiD |tedorb¥ | aqui ni nod and
CTX (p< 0.00 a(f 0905, T 85 p&ctPvel VY2t he*'f esli t corfel ate wel | with

the PU dat a on f)]ﬁé tfﬁg&or%rgkude w1thout 11m1 ation, starch, methyl cellulose,

agar, bentonite, xanthan gum, croscarmellose sodium, sodium starch

glycolate and the like.

Specific examples of the techniques, pharmaceutically acceptable
30 carriers and excipients that may be used to formulate oral dosage

forms of the present invention are described, e.g., in U.S. Patent

Application publication No. 2005/0192315, PCT International
Application Publication Nos. WO 2005/074899, WO 2007/047863, and WO
2007/146248.

35 General techniques and compositions for making dosage forms useful in

the present invention are described in the following references: 7



15(correl ation coefficient of group averages of |ICD and PU. 0.8199).
Therefore, |aquininmd and the reference drug CTX significantly di m ni shed
t he prot evourilaegssd i nmmune conpl ex deposition in ki dneyPofi/useelilio268SLE
nodel. MIX failed to inhibit the synptons. Exanple 1.2 - Confirmation
of Efficacy of Laquininmod in the 20(NZBxNZW F1 nodel for SLE - Dose
Response Study This was a survival dose response study to determ ne

whet her laquininod is effective in suppressing the synptons in (NZBxNZW F1
m ce. The positive control used was Cytoxan. Seventy-one m ce having

spont aneous di sease devel oped by the age of 25 7 nonths (as neasured by
proteinuria) were divided into 6 experinental groups (Water, CTX,
Laqui ni nod 0.2 ng/ kg, Laquininod 1.0 my/ kg, Laquininod 5.0 ng/Kkg,

Laqui ninod 25.0 ng/ kg) according to their PU scores. Water and Laqui ni nod
wer e adm ni st er ede@r adabijcn200, 4bbtruIeInaSrodayssked G andaRekrai GIX was
admi ni stered i ntrapemkioneaty vace raeekhipiect 200uddldnnuse) 1958/,00d sanpl es
were coll ected eremeaksodictibn &5 raEhc34icaSebdimeS bRl es.anehe  pr epared for
detection of antis7¢JsDMAaNbi-R00IESacAilLr R7..eeks (257, days), of treatnent,
mce were sacyi Edb‘;@@lmg colfny, THEe St udy nevealed.Lhat Laguini;npd treat nent

i nhi bi ted the clipi.cal ,SY/MLODE .of Tgudie@&l@s I, N2BLW m,Ge, sPeci Tically

pr Ot el nurl a andP}%mc‘iceudl%g\lA lel?:\e/selvsl ge§yvld glagdelrl?)np']?feﬁmr 90D§ Sur VI Val

Treatment with (!Gl nit Os}ze anLCI_{!Ji‘(])uS IPo y*x% re atln?s forePh ng rtelgasl on of

pr oteinuria in osgo o?'n{’sl SD?uns an e Ph, rmace i 1 enc S 36 3 SpECI fic doses
of 1, 5, and 25 Hgfkg el e 9a s b f Fed P 48t e hdsi fnil\/se ¢ 6hE ol

cycl ophosphani dé&® Tﬁ&q %he Hﬁ%e of“fW?aﬁﬁTh1‘ﬁﬁ?ﬁ@ﬁfedcﬁfﬁf%lnurla but not
to the same ext@ﬁ?m§§“t@ﬁbﬁﬁ%8mtd”FﬁémﬁﬂﬁﬁéVﬂﬂ%gﬁgﬂlPﬁmFﬁfnﬁﬂof ant i - dsDNA
| evel s, there wés ‘H*do¥eldepEhdedt’) r BdaCEHEYiIN 10 cafiriipeey dlevel s over
tinE.FinaIIy aFiacddgess rlesatdt & i nsignpifeiaimt fstotongrtieanirof survi val
Exanpl e 1.- Confiermetiion &fcrBtdiicacy. fralaqui-memsd Citive tthei shNZBXxNZW E1 nodel
for SLE 15 Wyis BvedyrPrexarupied trive efif eet rrefrateaquilnbsrede{ 0. 2 and 5

ng/ kg) 15 ver su%elCTX agidesrehi.c ekt eatredodidNZBx NebgdAF Elram) cerresSevent y m ce
havi ng spont aneesredies ease-deweleped by nthe agervefaccd WOBIthsnd.as nmeasured by
protei nuria) wekeodhMigedesdcnto 4 experinental groups (Water, CTX,

Laqui ninod 0.2 ng/ kg, Laquininod 5.0 ng/kg,) according to their PU scores.

This dnvention will Dbe better understood by reference to the

20 Experimental Details which follow, but those skilled in the art will
readily appreciate that the specific experiments detailed are only
illustrative of the invention as described more fully in the claims

which follow thereafter.

Experimental Details

25 EXAMPLE 1: Assessment Of The Effect Of Lagquinimod For SLE In Animal

Models

Systemic Lupus Erythematosus (SLE) is a disorder of generalized
autoimmunity characterized by defective T cell-mediated responses
and the formation of a variety of antibodies reactive to self or
30 altered self-antigens. SLE is mainly characterized by the presence
of anti-DNA antibodies. Some of these auto-antibodies combine with
the corresponding auto-antigens, forming immune complexes, either in
the circulating blood or directly in tissues, resulting in severe
damage. Glomerulonephritis induced by immune complexes is in fact

35 the major cause of death in patients with SLE. (NZBxNZW)Fl are



20 Water and Laqui ninod were adm ni stered orally (200 pl/nouse) 5 days a
week. CTX was adm nistered intraperitonealy once weekly, (200 pi/nouse).

Bl ood sampbesivmessecol | ected on weeks 1, 5, and 11. Ser BETABAMI1O2680Lr €
prepared for detection of anti-dsDNA anti bodies. After 13 weeks of
treatnment, mce were sacrificed and i mune conpl ex 25 deposits in their

ki dneys were evaluated. This study confirns that |aquininod abrogated

di sease progression in NZB/Wm ce as nmeasured by proteinuria. Wen | ooking
at other endpoints, specifically anti-dsDNA | evels and i nmune conpl ex
deposits, treatnment wwth 5 ng/ kg behaved simlarly to the positive 30
control CTX. Treatnent at the |ow dose (0.2 ng/kg) prevented increased
proteinuria but did not inhibit anti-gdsDNA Ab titers and 'CD. -17- -,s]1.4
- Non-GP In Vivo Evaluation O Laquininmod In The MRL/I| pr Lupus Mouse Model
Thi s study eval uateschhaif khcasyerb Lagui-nioodsibe the.Mkpr | upus nouse
nodel . 5 Ani mal spoWRES NRNLLBRedaURldids the)T Wotde.ps 048l RMkLa reached >200
ng/ dl, at whichedipit® sLREY: Wede. el alb&th) #:1n obhe) StUQY noedi el s were dosed
with either 1 of,,9.m0lkg.0f.J.adqui:ni nod, p.o., 100 ng/ kg nycophenol ate
nofetil (MW, Cell CeptO) p.o., or vehicle (water DDW, p.o., daily except
weekends. 10 sPr ot einidked a; satkl ecandrpaw: dhanRt s, o dsbNAnaitoant i body

| evel s and sur viacalweees riToRkdi0red stunieng abdsdeh f empositdion H0f. t he study. At
term nation, bl ogd.ssanpkas:Mehe -haiuest agh ok deternathon.of dsDNA

aut oant i body | evglSnosshhQensxvesLhak vestedand wei ghed then processed to
i sol ate spl enocytes which were counted. Kidney, lung, 15 skin, |ynph node,
salivary gl and afgbip ol nt-senier eochanviesbedeycpocesseds emode:stol ogi cal

exam nati on and egeobedpbyrai fistiopatshael 0gi Sisdzhirndodse vbdae treat nents.
Overall there appeared to be a trend toward dose dependent efficacy in the
ani mal s treat ed™4f tShY dgFnpared tierettdse chdemintes. durrmeerehetpn 20 |ife phase
of the experinent SLETher hirély mpéali @bitE iatdy cqmppreheredatamanesideted i n t hese
trends not bei ngtsiegni fuecares extept MXorcTs grenspoyladhe abinpechpoi Nt S.

Hi st opat hol ogi cads @nakyst stofart he dkirdpeycte evglagdngbgmint icgantc reducti ons in
ki dney gl onerauul esvephrdértd SeWdpls. MVITX is an antimetabolite drug used in

treatment of cancer and auvtoimmune discases. It acts by inhibiting

the metabolism of folic acid via the inhibition of dihydrofolate
reductase and blocks DNA synthesis in rapidly proliferate cells.
These actions include immunosuppression. Both CTX and MTX have shown

20 efficacy in prior studies.

Laguinimod and reference compounds CTX and MTX were applied in
therapeutic mode, starting the treatment at the time when the
characteristic change of murine SLE model, proteinuria (PU) was
present in > 80% of animals, and the observation and treatment
25 period following this was 12 weeks. Laguinimod was applied p.o.
daily, in a dose of 25 mg/kg. CTX was applied once weekly in a dose
of 25 mg/ig i.p. MTX was applied 3 times a week p.o. at 35ug/mouse.

Also, body weight changes were recorded weekly and at the end of
experiment both kidneys were preserved, one for ©possible
30 conventional histology and one for immune complex detection *ICD) in
glomeruli. Evaluation of ICD was performed by scoring and by image

analysis.



and laquininod treatnment at 5 ng/ kg treatnent conpared to vehicle 25
treatnent. A significant difference was detected between MW treatnent and
vehi cl e tweannnps3gr oup for the | ung BALT hyperpl asi a. PREAS20¥/0268AD
effects of any of the test article treatnments on the histopathol ogy of the
skin or |ynph nodes. Wen the salivary gland inflammati on was eval uated by
hi st opat hol ogi cal scoring, a 30 significant reduction was seen with both
MW and 5 ng/ kg | aquininod treatnments conpared to vehicle treatnent.
Significant reductions in bone resorption were seen with both doses of

| aqui ni nod conpared to vehicle control. A significant reduction in

cartil age damage was detected with laquininod treatnent at 5 ng/ kg conpared
to vehicle 35 treatnent. A significants-reduction in inflammation of the
joints was -18- seen conpared to vehicle control. No significant

di fference in panausawasredetecidiedh betaween anynd teat-oend: ge.Qups. Significant
di fferences were .ohseraed between MVl canehbaguinbiogd rtmeat ment at 5 ng/ kg

i ndi cating that .thesBigher dose of the test article and MW 5 treat nent
were simlar. There was a significant reduction in salivary gland

i nfl ammat i on asTehevéiighet ddese ofldaqm my meduresul theddiaradaisi gni ficantly

| ower score tshamcthia¢k tihe thowertdDs @wntadOichdacdanf kammat | @awowasussi gni ficantly
reduced with | agustaaind direaheentuats Snoglkeecormpared-t0 ovahi cl e. There was
a trend towar dsael of@duetiaonndfs-p0i RbexPanNLsevhonever:.t hereavere no ot her
significant diffenences ibuihhes i Rix pakadBl efs:ihatween.h.rgal ment groups.
Thi's lack of signifiGanti.may. be..due. bostheshi g degree.qf, variability in
the data. Spleens were wei ghted and then spl enocytes were isol ated and
count ed. Thelosphengcyties awes-ectherr expiessed maswa npa@beenhd ofe 15 t he t ot al
spl een cells. Theuspleen wek@htsnshoneds aodar enderbowards-yeducti ons with all
test article treatmenis;o. honwenerintdhé Sopesuetdsonodid Netriaghi.eve statistical
si gni ficance. Thenefare sighnfd sant reducti oRS, L n.Spl-eRaeg, counts with
all treatments comparkeded Q. vehichas Yhenut he spl enogyt es. were expressed as

a per cent Of15t OQ(@Lrelation coefficient of group averages of ICD and PU: 0.8199).

Therefore, laguinimod and the reference drug CTX significantly
diminished the proteinuria and immune complex deposition in kidney

of murine SLE model. MTX failed to inhibit the symptoms.

Example 1.2 - Confirmation of Efficacy of Lagquinimod in the
20 (NZBxNZW) F1 model for SLE -~ Dose Regponse Study

This was a survival dose response study to determine whether
laguinimod is effective in suppressing the symptoms in (NZBxNZW)F1

mice. The positive control used was Cytoxan.

Seventy-one mice having spontaneous disease developed by the age of
25 7 months (as measured by proteinuria) were divided into 6
experimental groups (Water, CTX, Laquinimod 0.2 mg/kg, Laguinimod
1.0 mg/kg, Laguinimod 5.0 mg/kg, Laguinimod 25.0 mg/kg) according to

their PU scores.

Water and Laquinimod were administered orally (200 pl/mouse) 5 days
30 a week. CTX was administered intraperitonealy once weekly, (200
nl/mouse). Blood samples were collected on weeks 1, 5, 15 and 37.
Serum samples were prepared for detection of anti-dsDNA antibodies.

After 37 weeks (257 days) of treatment, mice were sacrificed.



20 spleen cells a significant reduction in percent splenocytes was detected
with laquininod treatnent at 5 ng/ kg conpared to vehicle. EXAMPLE 2:

Clini cal wWoizali/10P3ase ha) - Assessnment O Laqui ni nod FoPCTrSa0mm®ads9df Lupus
Arthritis A multicenter, random zed, double-blind, placebo controlled
clinical 25 trial is conducted to evaluate the safety, tolerability, _

bi omarkers and clinical effect of laquininmd (0.5 ng/day and 1 ng/day) in
Systenmi ¢ Lupus Erythematosus (SLE) patients with active lupus arthritis.

Al though joints, nuscles and their supporting structures conprise the 30
nost comonly involved systemin SLE, very few clinical trials perforned to
date focus on assessnent of this organ systemresponse to treatnent.

Val i dat ed out cone measures often usedis-n clinical trials in SLE (e.g.,
SLEDAI 2K or BILAG are not specific or may not be sensitive enough for
assessing | upusmaf tduiyi tdvear@Ctiavitbyidhd tdsandd hesSpeNSe tanikeat ment. This
study assesses kuptiss ajrt Biskdsk Sina@tn/Widiye, spgbQridViyUsioAgn@h Qrgan specific
OUt COME NMBASUT € ant i {dBgn NUINET -0f e SOl £11dnQiaNtSvivAS sUgQestad, by the FDA
gui dance (FDA, 2003).d hese.nusguboskel elal..oraan specidihg:mpifestations is
assessed tOgeihQ&th&ﬂtgaﬂ%cﬁltﬁmﬁﬁﬁ'ﬁﬁﬁkakk%9a9ﬁcﬁkﬁm %S gpturEd by the

Bl LAG and SLEDAL 2K,.core,  Study Popul.ation and MJ posﬁcme Su ects

ApprOXIWHtely 99c§%§m3@h&eHgBHS Er(mecgq;?%q%l g%&ﬁ&ipnmmmMJECtlve

but not to the same extent as compared to the higher doses. In terms
of anti-dsDNA levels, there was a dose dependent reduction in
10 antibody levels over time. Finally, all doses resulted in

significant prolongation of survival.

Example 1.3 - Confirmation of Efficacy of Laguinimod in the
{NZBxNZW) F1 model for SLE

This study examined the effect of laquinimod (0.2 and 5 mg/kg)
15 wversus CTX and vehicle treated (NZBxNZZW)F1l mice.

Seventy mice having spontaneous disease developed by the age of 7
months (as measured by proteinuria) were divided into 4 experimental
groups (Water, CTX, Laguinimod 0.2 mg/kg, Laguinimod 5.0 mg/kg,)

according to their PU scores.

20 water and Lagquinimod were administered orally (200 pl/mouse) 5 days
a week. CTX was administered intraperitonealy once weekly, (200
ul/mouse). Blood samples were collected on weeks 1, 5, and 11.
Serum samples were prepared for detection of anti-dsDNA antibodies.
After 13 weeks of treatment, mice were sacrificed and immune complex

25 deposits in their kidneys were evaluated.

This study confirms that laguinimod abrogated disease progression in
NZB/W mice as measured by proteinuria. When looking at other
endpoints, specifically anti-dsDNA levels and immune complex
deposits, treatment with 5 mg/kg behaved similarly to the positive

30 control CTX. Treatment at the low dose (0.2 mg/kg) prevented
increased proteinuria but did not inhibit anti-dsDNA Ab titers and
ICD.



lupus arthritis are enrolled. (approxinmately 30 subjects per treatnent arm.
Drop-outs are not replaced. 10 Study Duration The overall study duration is
up to 20 woeks/109#36h t he screening period being up to 2Pagalsg)11iobe9l
treatment period being 12 weeks and the foll ow up period being 4 weeks.

| nvesti gati onal Medicinal Product and Dosage 15 Laqui ni nod/ Mat chi ng Pl acebo
Capsul es containing laquininod 0.5 ng and/ or matching pl acebo are

adm nistered orally once daily: 1.Laquininod 0.5 ng arm- 1 capsul e of

| aquininod 0.5 ng and 1 mat ching pl acebo capsule. 20 2.Laquininod 1 ng arm
- 2 capsules of laquininod 0.5 ng. 3.Placebo arm- 2 capsul es of pl acebo.

I ncl usion/ Exclusion Criteria Inclusion Criteria Al'l subjects nust
nmeet all the inclusion criteria belowito be 25eligible: 1.Subjects

di agnosed with SLE, who fulfilled at least 4 classification criteria (1997
revi sed) of theerAmesican- Gehlsegernof:/Rhedratiol agy Lfofmik Erbynd he time of
screeni ng Vi Sit yrtAlpl Lupus Mouse Model

This study evaluates the efficacy of lagquinimod in the MRL/lpr lupus

mouse model.

5 Animals were monitored until their urine proteinuria reached >200
mg/dL at which time they were enrolled in the study. Animals were
dosed with either 1 or 5 mg/kg of laguinimoed, p.o., 100 mg/kg
mycophenclate mofetil (MMF, CellCept®) p.o., or vehicle (water DDW),

p.o., daily except weekends.

10 Proteinuria, ankle and paw diameters, dsDNA autoantibody levels and
survival were monitored during in life portion of the study. At
termination, blood samples were harvested for determination of dsDNA
autoantibody levels, spleens were harvested and weighed then
processed to isolate splenocytes which were counted. Kidney, lung,

15 skin, lymph node, salivary gland and joints were harvested,
procegsed for histological examination and scored by a

histopathologist blind to the treatments.

Overall there appeared to be a trend toward dose dependent efficacy
in the animals treated with laguinimod in the measures during the in
20 life phase of the experiment. The high variability in the data
resulted in these trends not being significant except for some
sporadic time points. Histopathological analysis of the kidney
reveled significant reductions in kidney glomerulonephritis with MMF
and laquinimod treatment at 5 mg/kg treatment compared to vehicle
25 treatment. A significant difference was detected between MMF
treatment and vehicle treatment group for the lung BALT hyperplasia.
There were no effects of any of the test article treatments on the
histopathology of the skin or lymph nodes. When the salivary gland
inflammation was evaluated by histopathological scoring, a
30 significant reduction was seen with both MMF and 5 mg/kg lagquinimod
treatments compared to wvehicle treatment. Significant reductions in
bone resorption were seen with both doses of laguinimod compared to
vehicle control. A significant reduction in cartilage damage was
detected with laguinimod treatment at 5 mg/kg compared to vehicle

35 treatment. A significant reduction in inflammation of the joints was



-20- subjects should have abnormal titers of anti-nuclear antibodies. [On a
case by case basis it is possible to re-assess antinucl ear antibodies or
ant i - dsDNWORetvmwess6scr eeni ng and basel i ne]. 2. Subj ects WCTHISaenioge91 upus
arthritis as evident by all of the 5below. a. At least 4 tender and 4
swol len joints at screening and baseline visits [out of the 28 joints
assessed] . b. Moderate or severe arthritis as evident by active
synovitis 1 1 joints with some | oss of functional range of 10novenent,
present at screening and baseline visits. 3.Subjects nust be between the
ages of 18 and 75 years (inclusive). 4.Subject is wlling and able to
provide a witten, informed consent. Exclusion Criteria 15 Any of the
foll owi ng excludes the subject fromeniering the study: 1. GFR30
m/mn/1l.73mM as calculated by MDRD formula at screening visit. 2. Subjects
wth hean|Obin&ﬁn8mﬁm@&dk00ﬁmﬂﬂat&@@hil&o<ﬁ&&@@&xnﬁﬁkamﬂl&{elets <
50, 000/ MmB at SemeRNIWAY Mistds v2Qe3. ABY PEAMIOUS «Hi-a0B08i:s..0f drug induced
| upus. 4. Subj echs il SEVELE dNSLAD Brand/ 4. RLAOLLSSiVe CNS | upus and/ or
aSSOCi at ed \M t hm@k@@ﬁd&c‘:a@gﬂt thgtpgﬂ:j gmig\{é Eﬂp@frﬁgﬂkst article and MMF
5 treatment were similar. There was a significant reduction in
salivary gland inflammation as the higher dose of laquinimod
resulted in a significantly lower score than did the lower dose.
Joint inflammation was significantly reduced with laquinimod
treatment at 5 mg/kg compared to vehicle. There was a trend towards
10 reduction of Jjoint pannus, however there were no other significant
differences in the joint parameters between treatment groups. This
lack of significant may be due to the high degree of variability in
the data. Spleens were weighted and then splenocytes were isolated
and counted. The splenocytes were then expressed as a percent of
15 the total spleen cells. The spleen weights showed a trend towards
reductions with all test article treatments; however this reduction
did not achieve statistical significance. Therefore significant
reductions in splenocyte counts with all treatments compared to
vehicle. When the splenocytes were expressed as a percent of total
20 spleen cells a significant reduction in percent splenocytes was

detected with laquinimod treatment at 5 mg/kg compared to vehicle.

EXAMPLE 2: Clinical Trial (Phase Ila) - Assessment Of Laquinimod For

Treatment of Lupus Arthritis

A multicenter, randomized, double-blind, placebo controlled clinical
25 trial is conducted to evaluate the safety, tolerability, biomarkers
and clinical effect of laquinimod (0.5 mg/day and 1 mg/day) in
Systemic Lupus Erythematosus (SLE) patients with active lupus

arthritis,

Although joints, muscles and their supporting structures comprise the
30 most commonly involved system in SLE, very few clinical trials
performed to date focus on assessment of this organ system response
to treatment. Validated outcome measures often used in clinical
trials in SLE (e.g., SLEDAI 2K or BILAG) are not specific or may not
be sensitive enough for assessing lupus arthritis activity and its

35 response to treatment. This study assesses lupus arthritis activity



5.Subjects wwth a clinically significant or unstable nmedical or surgical
condition that, in the Investigator's opinion, wuld 25 preclude safe and
conpl et e WORAW/1993361 ci pati on, as deternm ned by nedical RCItUSEYL1/0pI8YEi cal
exam nations, electrocardiogram (ECG, |aboratory tests or inmaging. Such
conditions may include: WD 2011/109536PCT/US2011/026891 a. A

cardi ovascul ar or pul nonary di sorder that cannot be well-controlled by
standard treatnent permtted by the study protocol. b. Metabolic or
hemat ol ogi cal di seases. 5c. Any formof acute or chronic |iver disease

i ncluding hepatitis B antigen (HBsAg) or anti-hepatitis C virus (anti-HCV)
seropositive subjects. d. Known Human i munodeficiency virus (HV) positive
status. e. Subjects with known activeidubercul osis. 10f. System c infection
at screening. g. A history of drug and/or al cohol abuse. h. A current major
psychi atric di sef demgs 6. StH @etiSidblchonaZebXrlppeE nhuivdd tor ofio1ner mal  (ULN)
serum el evati on;@fcsei ther ALT or AST at screening. 157. Subjects with a2x

upper limt of normal (ULN) direct or total bilirubin at screening.
As suggested by the FDA guidance (FDA, 2005) these musculoskeletal

organ specific manifestations is assessed together with general

5 manifestation of SLE, as captured by the BILAG and SLEDAT 2K core.
Study Population and Number of Subjects

Approximately 90 Systemic Lupus Eryvthematosus patients with active
lupus arthritis are enrolled. (approximately 30 subjects per

treatment arm). Drop-outs are not replaced.
10 Study Duration

The overall study duration is up to 20 weeks, with the screening
period being up to 2 weeks, the treatment period being 12 weeks and

the follow-up period being 4 weeks.
Investigational Medicinal Product and Dosage

15 Laguinimod/Matching Placebo

Capsules containing laquinimod 0.5 mg and/or matching placebo are

administered orally once daily:

1. Laguinimod 0.5 mg arm - 1 capsule of laguinimod 0.5 mg and 1

matching placebo capsule.
20 2. Laquinimod 1 mg arm - 2 capsules of laquinimod 0.5 mg.
3. Placebo arm — 2 capsules of placebo.
Incluéion/Ekclusion Criteria

Inclusion Criteria

All subjects must meet all the inclusion criteria below to be
25 eligible:

1. Subjects diagnosed with SLE, who fulfilled at least 4
classification criteria (1997 revised) of the American College

of Rheumatology for SLE by the time of screening visit. Aall



8. Medi cal conditions, other than SLE that requires chronic

t reat nent wi t hi nmunosuppr essi vedrugsorsystem c corticosteroids (not

i ncl udi ngwOrhalwes3st er oi ds). 20 9. Subj ects with a hi st orgTafS20maloregnuNCy
within 5 years fromscreening with the exception of basal cell carcinoma
(conpl etely excised). 10. Wnen who are pregnant or nursing at the tine of
screening, or who intend to be during the study period. 25 11. Wnen of
chi | d-bearing potential who do not practice an acceptable nethod of birth
control [acceptable nethods of birth control in this study are: surgical
sterilization, intrauterine devices, oral contraceptive, contraceptive
patch, long-acting -22- injectable contraceptive, partner's vasectony, a
doubl e- protection nethod (condom or .giaphragmw th spermcide)]. 12.

Subj ects treated with oral corticosteroids (e.g prednisolone), who have
initiated this treatseat Mbhdinfiel €5Snd haterd oveek SupeiOfe DbQeSCreeni ng. 13.
Subj ects treated wbh smie hhanel0..0p/iday pfsspredpi solone (©r equival ent)
at baseline, or whose.£oLdiC@st ef Qid U9Sag8 L9t BN i.5: BRt:58,abl e for at

| east 2 weeks prior to baseline. [Stable dose defined as 5 5 ny

predni sol one (or- equbiealkent) atmnor ease aonritQdecrease, nand cOwleV or | A
steroid adm mi stratdeon; W thin the |ast 2 weeks before baseline. 14.

Subj ects treated with MIX, who have initiated this treatnent within 12
weeks prior to scréeniffg.least 4 tenfg agpisgeify friedt ed swethroMPX at doses > 20
ng/ V\BEk, or who are notaseline visits [out of the 28 joints assessed].

b. Moderate or severe arthritis as evident by active

synovitis 2 1 joints with some loss of functional range of

10 movement, present at screening and baseline visits.
3. Subjects must be between the ages of 18 and 75 years (inclusive).
4. Subject is willing and able to provide a written, informed
consent.

Exclusion Criteria

15 Any of the following excludes the subject from entering the study:

1. GFR < 30 ml/min/1.73m° as calculated by MDRD formula at

screening visit.

2. Subjects with hemoglobin < 8.5 g/dl or neutrophils < 1000/ mm’

or platelets < 50,000/mm’ at screening visit.
20 3. Any previous diagnosis of drug induced lupus.

4. Subjects with severe, unstable and/or progressive CNS lupus

and/or associated with significant cognitive impairment.

5. Subjects with a clinically significant or unstable medical or
surgical condition that, in the Investigator’s opinion, would

25 preclude safe and complete study participation, as determined by
medical history, physical examinations, electrocardiogram (ECG),

laboratory tests or imaging. Such conditions may include:



150n a stable dose for at |east 6 weeks prior to screening. 16. Subjects
treated with 6-MP, AZA or MV, who have initiated this treatment within 12
weeks priwo 200/®ei3¢eni ng or who are not on a stabl e dosecfrais2ati/okeast 6
weeks prior to screening. 17. Subjects treated with antinalarial
drugs, which are not on a 20stable dose at screening. 18. New conti nuous
treatnent (>3 days or change in dose of continuous treatnent with NSAI Ds or
COX2 inhibitors within 2 weeks prior to baseline. 19. Subjects treated with
cycl osporine, |V | g, abatacept, 25Leflunom de, plasnmaphersis or any biol ogic
agent within 12 weeks prior to screening. 20. Subjects treated with

cycl ophospham de or rituximab within 24 weeks prior to screening. 21.
Subj ects who received any investigational nedication within 24 30weeks
prior to screening. -23- 22. Use of inhibitors of CYP3A4 within 2 weeks
prior to baseline vi.sit gdrampathaf ofr bliw@Xet ian@)aer 23ar Usoof naam odar one
within 2 years prior t@eScheemiiiy i slabdard4ceabcki Q0 dedig hyper sensitivity
t hat woul d precl ude adnmripi stdation of study medi cations, such as known
hypersensitivity mannitol, meglum ne or sodiumstearyl funmarate. 25.

Subj ects unabl e to Tonpkyrarid br tdhecoploannedesehedul e of study visits and

st udy procedusres. Sct udy Desi gn

Any form  of acute or chronic liver disease including
hepatitis B antigen (HBsAg) or anti-hepatitis ¢ virus

{anti~-HCV) seropositive subjects.

4a. Known Human immunodeficiency virus (HIV) positive status.
a, Subjects with known active tuberculosis.
10 £. Systemic infection at screening.
qg. A history of drug and/or alcohol abuse.
h. A current major psychiatric disorder.
6. Subjects with a 2 2.5x upper limit of normal (ULN) serum

elevation of either ALT or AST at screening.

15 7. Subjects with a 2 2x upper limit of normal (ULN) direct or total

bilirubin at screening.

8. Medical conditions, other than SLE that requires chronic
treatment with immunosuppressive drugs or systemic

corticosteroids (not including inhaled steroids).

20 9. Subjects with a history of malignancy within 5 vyears from
screening with the exception of basal cell carcinoma (completely

excised) .

10. Women who are pregnant or nursing at the time of screening, or

who intend to be during the study period.

25 11. women of child-bearing potential who do not practice an
acceptable method of birth control [acceptable methods of birth
control in this study are: surgical sterilization, intrauterine

devices, oral contraceptive, contraceptive patch, long-acting



10 This is a Phase Ita, random zed, doubl e-blind, placebo-controlled, study
to assess the safety, tolerability, pharmacokinetics, biomarkers and
clinical wbRettr10e§36t wo doses of | aquininmod in System ¢ POpOS2HE1PRE3eMAL OSUS
patients with active lupus arthritis. This study evaluates the safety,
tolerability of two doses of laquininod (0.5 ng 15 and 1 ng/day) in

System ¢ Lupus Erythematosus patients with active lupus arthritis. This
study al so eval uates bi omarkers and clinical effect of laquininod (0.5 ngy
and 1 ng/day) in System c Lupus Erythenatosus patients with active |upus
arthritis. Subj ects are assessed for study eligibility up to 2 weeks
prior to 20 baseline. Subjects are initially randomzed in a 1:1 ratio into
one of the following two treatnment arps: 1. Laquininod 0.5 ng. 2. Matching
pl acebo. 25 Enrollnent to the 1 ng | aqui ninod dose group is initiated

foll owi ng the approvadcceie t hacstdehye sabetyr conmidtae, based:on data of at

| east 10 subj ects whehavenLapl-ekedoatiheast..d weeks0f. treatment. Upon
approval, random zation into one of the following three treatnent arns
occurs in a ratid tivarcal trowsd fworr peachitngsamioy e al drednasoget) .30 enr ol | ment
of approxi mately 30+#sbibjecotigatpethisr@atnenti@iimess +24-1 deexksL@@et ni nod 0.5 ny.
2. Laqui ni nod 1 ny.co3scrdvlitnehi ng pl acebo. Subj ects are allowed to remain
on their stable background standard of 5 care nedications, according to the
study protocol, 't-hrobghsut-=tthe “t i 2re Seheday/édy pheeddiinplervigits are
conduct ed at screengalehasel iapgimncdr atomeekgc@rerdid @sacd Zedneh 16. Tr eat nent
wi t h | aqui ni nod/ pl acetrd qtsbleifsecontiemued voks wrist troeekink? (36Grand a

fol | ow up/ study conpketditonrd\esit ny sroorduet ed @tivwesek bbeaBubj ects who
early discontd nued ®twedg, daigopMi Bf 1h Ostwiosd baiekradizn,piheher akkl y attend a
foll owup study conphket iwvels westd vaabitidd. n 4 weeks (28 days) of treatnent
termnation visit. Unschedul ed visits for safety or for any other
reason may be 15*-coftdisetetreait? ahlr trevtdurivngritheesttiigy freatment

within 12 weeks prior to screening.

15. Subjects treated with MTX at doses > 20 mg/week, or who are not

15 on a stable dose for at least 6 weeks prior to screening.

16. Subjects treated with 6-MP, AZA or MMF, who have initiated this
treatment within 12 weeks prior to screening or who are not on a

stable dose for at least 6 weeks prior to screening.

17. Subjects treated with antimalarial drugs, which are not on a
20 stable dose at screening.
18. New continuous treatment (>3 days or change in dose of

continuous treatment with NSAIDs or COX2 inhibitors within 2

weeks prior to baseline.

19. Subjects treated with cyclosporine, v Ig, abatacept,
25 Leflunomide, plasmaphersis or any biologic agent within 12 weeks

prior to screening.

20. Subjects treated with cyclophosphamide or rituximab within 24

weeks prior to screening.

21. Subjects who received any investigational medication within 24

30 weeks prior to screening.



During the study period the British Isles Lupus Assessnent G oup (BILAG
score, SLE Disease Activity Index (SLEDAI 2K), Swollen and Tender joint
count, Pawvpent1/@bal Assessment score (PGA), Eval uat or PGralsad11Age$essnment
score (EGA) and Patient Pain assessnent (PtP) are 20 assessed in addition
to routine safety |laboratory and physical tests, PK analysis and di sease
related i munol ogy tests/biomarkers. Allowed Concom tant Medication During
Study The dose of allowed concomtant nedications are kept stable

t hroughout the study (from screening to conpletion of the followup 25
period, as defined in the study protocol). Any new nedi cation/treatnent for
SLE or dose increase not allowed by the study protocol, throughout the
study treatnent period, results in maponr protocol violation and is regarded
as a treatnent failure. Decrease in dose or dose reginen, not allowed by

t he study protoeol ,uvs30ct heoughout dvbesstiudy + nead pent (Perkad;e al so result
in maj or protocol wielcati@mnnFdr tthess:alynewbi ol ogi ctreat nent, new

i mrunosuppressi ve drug or cytotoxic drug, plasmapheresis or IV-1g

admi ni st er ed t o?subjsect srigfargryitiime vedus cughoytsctehenstisdy treat nent peri od,
is regarded as treatnent failure and result in early treatnent

di sconti nuati on’*'5 ‘CoPYT TS CEFHITRE 1 Y THE it buet “HatRgr Yt

pr edni sone/ priedni solfoffedBEE G or #F" CHIPTE0¥PEFEF IS  PUP™rB°10 ny or

equi val ent) remai ns"$HRBF ¢ tH Uit frRetestudy. Stabl e dose is defined as
< 5 ng prednisone/ predni sol one_ (or

bjects unable to' comply with the planned schedule of study

vigits and study procedures.
Study Design

10 This is a Phase Ila, randomized, double~blind, placebo-controlled,
study Lo assess the safety, tolerability, pharmacokinetics,
biomarkers and clinical effect of two doses of laquinimod in Systemic
Lupus Erythematosus patients with active lupus arthritis. This study
evaluates the safety, tolerability of two doses of laguinimod (0.5 mg

15 and 1 mg/day) in Systemic Lupus Erythematosus patients with active
lupus arthritis. This study also evaluates biomarkers and clinical
effect of laquinimod (0.5 mg and 1 mg/day) in Systemic Lupus

Erythematosus patients with active lupus arthritis.

Subjects are assessed for study eligibility up to 2 weeks prior to

20 baseline.

Subjects are initially randomized in a 1:1 ratio into one of the

following two treatment arms:
1. Laguinimod 0.5 mg.
2. Matching placebo.

25 Enrollment to the 1 mg laguinimod dose group is initiated following
the approval of the study safety committee, based on data of at least
10 subjects who have completed at least 4 weeks of treatment. Upon
approval, randomization into one of the following three treatment
arms occurs in a ratio that allows for reaching an overall target

30 enrollment of approximately 30 subjects per treatment arm.



equi val ent) change conpared to 10(IA) dose are not all owed. _

| mmunosuppr essives baseline. IV, IMor Intraarticular |nmunosuppressive
treat mentwel2boMmwessby the study protocol (AZA, 6MP, MIX, PRWRS2018/0k@pt st abl e
t hroughout the study. Treatnment with a new i munosuppressive or cytotoxic
drug during the 15 treatnent period results in early treatnent

di scontinuation and is regarded as a treatnent failure. Dose increase
during the treatnent period is regarded as treatnment failure. 2.Treatnent
wi th any new biologic treatnent (e.g., abatacept, anti - TNFs, _

Ri t uxi mab, other), throughout the treatnment period, 20is regarded as major
protocol violation and treatnent failure and results in early treatnent

di scontinuation. Other 1. Treatnent wkdh anti-inflammatory drugs (NSAI Ds)
or COX2 inhibitors are kept stable during the trial. New treatnment or
25change in dose. t himeugheut.stdge treatnment period is regarded as a treatnent
failure. 2. Treatnent with non steroidal anti inflammtory drugs (NSAI Ds)
or COX2 inhibitérs arerfeept mst abl e during the trial. New continuous
treatment (>3 days) with NSAI Ds or COX2 inhibitors, throughout 30t he

treat ment period, i€°7E€§drdEd as protocol violation and a treatnent

f ai l ure. Treat n@tﬁ%ee@?&fenﬁggéd g@‘yénaﬁo&l)t éh@&oé'&%sle background standard of

5 care medications, according to the study protocol, throughout the

trial.

Scheduled in-clinic visits are conducted at screening, baseline and

at weeks 2, 4, 8, 12 and 16.

Treatment with laguinimod/placebo is discontinued on wvisit week 12
10 and a follow-up/study completion wvisit is conducted at week 16.
Subjects who early discontinued study drug prior to visit week 12
preferably attend a follow-up study completion visit within 4 weeks

(28 days) of treatment termination visit.

Unscheduled wvisits for safety or for any other reason may be

15 conducted at any time during the study.

During the study period the British Isles Lupus Assessment Group
(BILAG) score, SLE Disease Activity Index (SLEDAI 2K), Swollen and
Tender joint count, Patient Global Assessment score (PGA), Evaluator
Global Assessment score (EGA) and Patient Pain assessment (PtP) are
20 assessed in addition to routine safety laboratory and physical tests,

PK analysis and disease related immunology tests/biomarkers.

Allowed Concomitant Medication During Study

The dose of allowed concomitant medications are kept stable
throughout the study (from screening to completion of the follow-up
25 period, as defined in the study protocol}. Any new
medication/treatment for SLE or dose increase not allowed by the
study protocol, throughout the study treatment period, results in
major protocol violation and is regarded as a treatment failure.
Decrease in dose or dose regimen, not allowed by the study protocol,
30 throughout the study treatment period, also result in major protocol

violation. Further, any new bioclogic treatment, new



treatnment) is allowed. -26- 3. Bone protection therapy (e.g.

bi sphosphonates) is allowed throughout the trial. 4. The use of CYP1A2
subst r at e80(e11g10938ar f ari n) during the t r eat meOT/USRO1102689 5
permtted, however subjects treated with 5these nedications should be

noni tored for possible reduction in their effect. Follow up period All
attenpts are made to maintain a stable dose of background medications (e.g.
NSAI Ds, COX2 inhibitors, antimalarials, steroids, 10 i nmunosuppressives) or
any other drug prescribed during the treatnment period, throughout the

fol l ow up period. Disallowed Concom tant Medications during Study 1.No
drugs for the treatnent of lupus arthritis other than those |isted above
are allowed during the course of the study. 15 2. Rescue therapy for SLE
(any new nedication/ treatnment or dose increase, not allowed by the
protocol), througheuicstchevstady ot reat-oratarPLr boehapt-estd ts tn:drej or protocol
violation and i saiegarded as i@t heabyent fradublbe cnhBiaNeWahi-ql 0gi C
treatment or neyk:rtMTUROSUPPRERS Sk V ercdlneGY LN Gl UGuic! Vil 8. 20

pl asmapher esi s, cthneughoutthei st udy treatment period, is regarded as
treatnment failure and results in early treatnent discontinuation. 3.
Decrease in dosecmtcogtesedsr egi men, not all owed by the protocol, throughout
the study treatnent period, results in major protocol 25violation. 4. New
cont i nuous tr eafife At T33P dEYET Pteh O NSAHDS oo CEaXsi fmivi be t'Or= i s regar ded
as protocol vioFafteneaminacrreat nentalfsl [teregns stable throughout the

study. Stable dose is defined as < 5 my prednisone/prednisolone {or
equivalent) change compared to baseline. IV, IM or Intraarticular
10 {(IA) dose are not allowed.

Immunosuppressives

1. Immunosuppressive treatment allowed by the study protocol (AZa,
6MP, MTX, MMF) is kept stable throughout the study. Treatment
with a new immunosuppressive or cytotoxic drug during the

15 treatment period results in early treatment discontinuation and
is regarded as a treatment failure. Dose increase during the

treatment period is regarded as treatment failure.

2. Treatment with any new biologic treatment (e.g., abatacept,
anti-TNFs, Rituximab, other), throughout the treatment period,
20 is regarded as major protocol violation and treatment failure

and results in early treatment discontinuation.
Other

1. Treatment with anti-inflammatory drugs (NSAIDs) or (COX2
inhibitors are kept stable during the trial. New treatment or
25 change in dose throughout the treatment period is regarded as a

treatment failure.

2. Treatment with non steroidal anti inflammatory drugs (NSAIDs) or

COX2 inhibitors are kept stable during the trial. New continuous

treatment (>3 days) with NSAIDs or COX2 inhibitors, throughout

30 the treatment period, is regarded as protocol violation and a
treatment failure. Treatment per-need (£ 3 days continuous

treatment) is allowed.



5. Inhibitors of CYP3A4 are not allowed throughout the study (2 30weeks
ine to the end of the follow up period). In case of treatnent
di scont i rwatoonoed3eél agui ni nod, special -27- attention hoalisdoba2¢ai d to

prior to basel

avoi d drugs that are CYP3A4 inhibitors for up to 30 days.

Phar macoki net i
evaluation is

(trough plasma |evels).

of the events
di sconti nued i
stabilization

foll ow ng: a.
War farin.

haenol ysi s (rai sed thefel @aicogyisesne@unt ©fich:educed-shapt oghabal ins) .

PR Anal ysi s

¢ (PK)/Population PK Study (PPK): 5 Blood sanples for PR
collected fromall subjects as follows: Visit Wek 4 - full
PR profile at the following tinmes: pre-dose, 15, 30 mn and 1, 1.5, 2, 3,
4, 6, and 24 hours post dosing; Visit weeks 2 and 12 - prior to dosing

Monitoring Plan and Safety Stopping Rules 10 In any

| isted bel ow, the subject's participation in the study is
mredi ately. The subject-2d-s followed until resolution or

of synptonms or |ab abnormalities: Liver function tests: 1.Any
increase in ALTsor AST #6:ce23cd | RSpILN . g Conbinbgbnicth & theked 50f the

?1.5 tides.ULN @lavation of INR for subjects not treated with
b. Significant elevation of INR (per Investigator discretion,
conpared w th ugual ™ot argetof] NRLAS orbseypectess .t megted wWiirho20Marfarin. c.

El evation ?2 tinmes tkddn@f geotoal isbipdrinrcudgi nhopand stfiectk ackaed wewi dence of

increase in ALT or ASFE 46?3 tinmes ULN, with the

10

15

20

25

30

Follow-up period

All attempts are made to maintain a stable dose of background
medications (e.g. NSAIDs, COX2 inhibitors, antimalarials, sterocids,
immunosuppressives) or any other drug prescribed during the treatment

period, throughout the follow up period.

Disallowed Concomitant Medications during Study

1. No drugs for the treatment of lupus arthritis other than those

listed above are allowed during the course of the study.

2. Rescue therapy for SLE (any new medication/ treatment or dose
increase, not allowed by the protocol), throughout the study
treatment period, results in major protocol wviolation and is
regarded as a treatment failure. Any new biologic treatment or
new immunosuppressive or cytotoxic drug, Iv-Ig or
plasmapheresis, throughout the study treatment period, is
regarded as treatment failure and results in early treatment

discontinuation.

3. Decrease in dose or dose regimen, not allowed by the protocol,
throughout the study treatment period, results in major protocol

violation.

4. New continuous treatment (>3 days) with NSaAIDs or COX2
inhibitors is regarded as protocol violation and a treatment

failure.

5. Inhibitors of CYP3A4 are not allowed throughout the study (2
weeks prior to baseline to the end of the follow up period). In

case of treatment discontinuation of laguinimod, special

d. Any



25appear ance of worseni ng of nausea, vomting, fever, rash, or
eosi nophilia. e. Any increase in ALT or AST to levels ?-5 but <8 tinmes ULN,
whi ch is wergistesss for ?-2 weeks of repeated neasurenme®CI/USR011AN6891 Ncr ease
in ALT or AST to levels ?-8 tinmes ULN. 28- Hematol ogic Abnormalities (SLE
1. Neutropenia - absolute neutrophil count < 1000/ m8B. 2. Thronbocyt openi a
- PLT < 50,000/mm for 2 consecutive visits (at |east 2 weeks apart).
53.Hgb < 8 gr/DL - for 2 consecutive visits (at |east 2 weeks apart).
Wthdrawal Criterial/ Treatnment Failure 1.Subjects with 50% i ncrease in
swol I en or tender joint counts conpared to baseline at any
time during the study are regarded 10as a treatnent failure and w t hdrawn
fromthe study. Qutcone Measures Respomse Definitions Bl LAG MSK r esponse
is defined as change from Muscul oskel etal A or

attention should be paid to avoid drugs that are CYP3A4

inhibitors for up to 30 days.

PK Analvsis

Pharmacokinetic (PK)/Population PK Study (PPK):

5 Blood samples for PK evaluation is collected from all subjects as
follows: Visit Week 4 - full PK profile at the following times: pre-
dose, 15, 30 min and 1, 1.5, 2, 3, 4, 6, and 24 hours post dosing;

Visit weeks 2 and 12 - prior to dosing (trough plasma levels).

Monitoring Plan and Safety Stopping Rules

10 In any of the events listed below, the subject's participation in the
study 1is discontinuved immediately. The subject is followed until

resolution or stabilization of symptoms or lab abnormalities:

Liver function tests:

1. Any increase in ALT or AST to 23 times ULN, combined with either
15 of the following:
a. 21.5 times ULN elevation of INR for subjects not treated

with Warfarin.

b. Significant elevation of INR (per Investigator discretion,
compared with usual target INR) for subjects treated with

20 Warfarin.

c. Elevation 22 times ULN of total bilirubin (and the lack of
evidence of haemolysis (raised reticulocyte count or

reduced haptoglcbulins).

d. Any increase in ALT or AST to 23 times ULN, with the
25 appearance of worsening of nausea, vomiting, fever, rash,

or eosinophilia.

e. Any increase in ALT or AST to levels 25 but <8 times ULN,

which is persistent for 22 weeks of repeated measurements.

£. Any increase in ALT or AST to levels 28 times ULN.



B at baseline to C or D at LOV. 15 BILAG Substantial Responder (SR) is
defined as all systens at | ast observed value (LOV) are C or DJE providing
at | east woelsy®dBM is A or B at baseline. SLEDAI 2K r @spamnss@1/026err ease
in SLEDAI of at |east 4 point conpared to baseline 20 Medicinal/
Interventional flare defined as any of the following Steroid increase by
at | east 5ng/day conpared to previous dose or conpared to baseline or any
IV, INor Intraarticular dose. New continuous treatnent (>3days) or
increase in dose of NSAIDs or COX2 inhibitors. 250 New treatnent or dose
increase with an i nmunosuppressive drug conpared to previous dose or
conpared to baseline. Treatnent with biologic agents, IVIG or

pl asmapheresis. _79- New treatnent -or dose increase of antimalarial drugs
conpared to previous dose or conpared to baseline. Cinical Effect Qutcone
Measure Lupus Asddardetd SnbmdiiChange ncswol | en joint counts at week 12
Descriptive statistics of swollen joint counts at week 12 as well as change
from basel i ne ate preseated Hyltrertrent! group PH/abul ar and graphi cal
forns.

2. Thrombocytopenia - PLT < 50,000/mm’ for 2 consecutive visgits (at

least 2 weeks apart).

5 3. Hgb < 8 gr/DL - for 2 consecutive visits (at least 2 weeks

apart) .

Withdrawal Criteria/Treatment Failure

1. Subjects with 50% increase in swollen or tender joint counts
compared to baseline at any time during the study are regarded

10 as a treatment failure and withdrawn from the study.

Outcome Measures

Regponse Definitions

* BILAG MSK response is defined as change from Musculoskeletal A or

B at baseline to C or D at LOV.

15 ®* BILAG Substantial Regponder (SR) is defined as all systems at last

observed wvalue (LOV) are C or D/E providing at least one system is

A or B at baseline.

* SLEDAI 2K response =~ decrease in SLEDAT of at least 4 point

compared to baseline

20 * Medicinal/ Interventional flare defined as any of the following

o Steroid increase by at least 5Smg/day compared to previous dose

or compared to baseline or any IV, IM or Intraarticular dose.

o New continuous treatment (>3days) or increase in dose of

NSAIDs or COX2 inhibitors.

25 2 New treatment or dose increase with an immunosuppressive drug

compared to previous dose or compared to baseline.

" Treatment with biologic agents, IVIG or plasmapheresis.



2Change in tender joint counts at week 12 10Descriptive statistics of
tender joint counts at week 12 as well as change from baseline are

pr esent edwbyotwvwaissent group in tabul ar and graphi cal f@®@CFRS2@.1/0&8aNnge in
swol l en and tender joint counts at week 12 Descriptive statistics of
tender joint counts plus swollen 15j0int counts at week 12 as well as
change from baseline are presented by treatnent group in tabular and
graphical forms. 4. Proportion of SILAS MJscul oskel etal (MSK) response at
week 12 and the lack of treatnment failure The nunber and percent of

subj ects, calculated fromthe 20 random zed popul ati on, who are in BILAG
MSK response at Week 12 and did not experience treatnent failure, are
presented both in tabular and graphica. forns by treatment group. Lupus
arthritis is characterized by joint tenderness and swelling. The nunber of
tender and swol | €A @it Albnedl B R&eUS8Aade0.:aSS8S Sl MRS s 28nakdshri ti s

activity. "Joint teRdetnessiosd & defd-ned as.the presence of tenderness
and/or painin ajoint at rest with pressure or on passive noverment of the
joint/joint mantpuilcat Eme: duidoknteaswel 1ing” is soft tissue swelling that is
detectable along the joint margins. General SLE 30 1. Proportion of
subst anti al Bl LAB“-&<pehders at Week 12 and the lack of treatnment failure
The nunber and percent of subjects, calculated fromthe random zed
popul at i on, \I;\‘L’ho ar egﬁﬁ“f h*Su thnajﬁf”itaﬁ“”BT EAE Y edponse

Descriptive statistics of swollen joint counts at week 12 as

well as change from baseline are presented by treatment group

in tabular and graphical forms.
2. Change in tender joint counts at week 12

10 Descriptive statistics of tender joint counts at week 12 as
well as change from baseline are presented by treatment group

in tabular and graphical forms.
3. Change in swollen and tender joint counts at week 12

Descriptive statistics of tender joint counts plus swollen
15 joint counts at week 12 asg well as change from baseline are

presented by treatment group in tabular and graphical forms.

4, Proportion of BILAG Musculoskeletal (MSK) response at week 12

and the lack of treatment failure

The number and percent of subjects, calculated from the
20 randomized population, who are in BILAG MSK response at Week 12
and did not experience treatment failure, are presented both in

tabular and graphical forms by treatment group.

Lupus arthritis is characterized by joint tenderness and swelling.
The number of tender and swollen joints are be used to assess lupus
25 arthritis activity. “Joint tenderness” is defined as the presence of
tenderness and/or pain in a joint at rest with pressure or on
passive movement of the joint/joint manipulation. “Joint swelling”

is soft tissue swelling that is detectable along the joint margins.

General SLE



5 at Week 12 and did not experience treatnent failure, are presented both
in tabular and graphical 'fornms by treatnent group. 2. Proportions of
BLEDAI 2Moresponisers at week 12 and the | ack of treat mpaT/uSadloee910The
nunber and percent of subjects, calculated fromthe random zed popul ati on,
who are with SLEDAI response at week 12 and did not experience treatnent
failure, are presented both in tabular and graphical forns by treatnent
group. 3. Proportion of subjects with new BILAG A or B anytine during the
15t reat nent period The nunber and percent of subjects, calculated fromthe
random zed popul ati on, who experienced a new BILAG A or B in any system

t hroughout the treatnent period (12 weeks), are presented both in tabul ar
and graphical forms by treatnment 20graup. 4. Proportion of subjects with
new nedi ci nal /interventional flare throughout the treatnent period The
nunber and percent m@éposili ecC &stabtibC kAt @dsphbiaeih k1 @eex 12 ana the

random zedpopul at i aRsoOaeaMbd: laewrEedi ci nal 25 interventional flare
anytinme during the treatnment period, are presented both in tabular and

gr aphi cal forns by Tfeathrentogrouprt f Change ferombasel-mento week 12 in
Pat i ent and Eval uatwnio@gbadrulAsisessment «iRGALEaHGA) s1ia@lespBSCri pti ve
statistics ofs PGA andwkE@Aratand\égk 42 ase-melt as:whangeif-eom-baseline are
present ed by treat nestngs Oidph iiA taahul aha apengaaphiGaby fEAB: 6. Change from
baseline in SLEDAI &KypbDescriptive statistics of SLEDAI 2K as well as

change from
2. Proportions of SLEDALI 2K responders at week 12 and the lack of

treatment failure

10 The number and percent of subjects, calculated from the
randomized population, who are with SLEDAI response at week 12
and did not experience treatment failure, are presented both in

tabular and graphical forms by treatment group.

3. Proportion of subjects with new BILAG A or B anytime during the
15 treatment period

The number and percent of subjects, calculated from the
randomized population, who experienced a new BILAG A or B in
any system throughout the treatment period (12 weeks), are
presented both in tabular and graphical forms by treatment

20 group.

4. Proportion of subjects with new medicinal/interventional flare

throughout the treatment period

The number and percent of subjects, calculated from the
randomized population, who are with new medicinal
25 interventional flare anytime during the treatment period, are
presented both in tabular and graphical forms by treatment

group.

5. Change from baseline to week 12 in Patient and Ewvaluator Global
Assessment (PGA & EGA)



baseline are presented by week in trial and treatnment group in tabular and
graphical forns. 7. Change in anti-dsDNA , C3, C4 and CHSO Descriptive
stati sti c80ab11amep3i36dsDNA, C3, 04, CHSO as wel |l as 10 chaogastelomedsasel i ne
will be presented by presented by week in trial and treatnent group in
tabul ar and graphical fornms. Simlarly, the nunber and percent of subjects
shifted fromnornal at baseline to abnornmal are presented by week in trial
and treatnment group in tabular forns. 15 8. Cyt oki nes and Chenoki nes (Serum
PBMC s supernatant), gene expression and cell surface markers (PBMC s) at
week 12 Descriptive statistics of biomarkers at Week 12 as well as change
frombaseline are presented by week in trial and treatnent group in tabular
and graphical fornms, 20 Both joint temderness and swelling are dichotomc
measures (swollen versus non swollen and tender versus non tender).

Si xty-ei ght (68) j QichfttrSrakresexamic-ned foramswel la ngeatiz akl west udy visits

(i ncluding Screeni ngansBaseh i HE180d aVd SirtcWREKS, 2resfmend, ordd 25 and 16).
These joints incl udesmdemargmandi-bul ar (n=2), Sternoclavicul ar (n=2),
Acrom ocl avi cul ar (n=2), Shoul der (R&L, n=2), El bow (R&, n=2), Wist (R&L,
n=2), Met acar pophal ageealtrfmR8se1inX5a anedOpx | nt er phal angeal of thunb (n=2),
di stal interphal angeal (n=2), Proximal interphalangeal (n=8), hip (n=2),
Knee (R&L, n=2), 30°mikit&enprtissies (fi=2) 2 apkl%e taf suscipme2)rom

met at ar sophal angeal ?2{n=t0e rriterphaleigealriaf angrieatnpoerm=2) , and

proxi mal / di stal interplratdngealcabfforrhe toes (n=8). Sixty-six (66) joints
are examned for swelling at all study visits. These joints include:

Tenpor omandi bul ar (F225 * &t%4r3188I-aVPc bt &1 $%2), Acroni ocl avi cul ar (n=2),

Shoul der (R&L, n=2),..Elbow (R&L,. Nz2),. Wiat LR&, N52), Metacarpophal ageal
(R&L X5, n=1Q), 5 I 'nt erpg al ég ea wigi thu ) " distal e|!}/1:;t_er phal angeal

=2

(n=2), Proximal | anél Pha angeal " (h=8)" ,pﬁﬁ%r;égf’yl? 1R ", "ankT'e nortise
(n=2), ankle tarsus . ,nziz, net at arsophdl afgedl (h=1gyicet foms
i nt er phal angeal of grigdt t'08( M22) " HRdgroxiHaT7 df st&l°°i*nt¥f pRal"ahgeal of the
toes (n=8). 10 SubjEEYSs *i'tH'Hf 1%eHBT™% eI BAY 4 gWwot I8 j oi nt s at
screeni ng and basel PHhé 7Tt FOFotit "6 2t AE™28 j oi nts assessed), are be
eligible for, this study. Patient dobal Assessnent LgnPtGA) is a Visual

Anal ogue Scale. |t HBASULES Jthe“sublect “per cepfi 6 of “hi s/ fiefs overal |
hea| t h Condi tl on, expression and ce surface markexrs (PB| s) at week 12

Descriptive statistics of biomarkers at Week 12 as well as
change from baseline are presented by week in trial and

treatment group in tabular and graphical forms.

20 Both joint tenderness and swelling are dichotomic measures (swollen

versus non swollen and tender versus non tender).

Sixty-eight (68) joints are examined for swelling at all study
visits (including Screening, Baseline and visit weeks 2, 4, 8, 12
25 and 16). These joints include: Temporomandibular {(n=2}),
Sternoclavicular {(n=2), Acromioclavicular (n=2), Shoulder (R&L,
n=2)}, Elbow (R&L, n=2), Wrist (R&L, n=2), Metacarpophalageal (R&L
X5, n=10), Interphalangeal of thumb (n=2), distal interphalangeal
(n=2), Proximal interphalangeal (n=8), hip (n=2), Knee (R&L, n=2),
30 ankle mortise (n=2), ankle tarsus (n=2), metatarsophalangeal (n=10),
interphalangeal of great toe (n=2), and proximal /distal

interphalangeal of the toes (n=8).



15 fromvery well to very poor. PGA is perforned at every visit (except for
screening). It is inportant that the patient gl obal assessnent is collected
as early Wo2pos®pishe at any visit, before other plannedPeirdiseo11/026891
activities/evaluations are being done in order to mnimze potenti al

i nfluence on the patient perspective. 20 Eval uator/physician d obal
Assessnment (EGA) is a Visual Anal ogue Scale. It neasures the di sease
activity based on the physician subjective assessnent from none active to
wor se di sease activity. EGA is perfornmed at every visit (except for
screening). Safety and Tolerability Qutcone Measures 25 Safety 1.

I nci dence, frequency and severity of adverse events (AEs). 2. Change in
clinical |aboratory values. 3. Changesin vital signs. 4. Change in ECG
-33- The incidence and frequency of adverse events are presented by System
Organ Cd ass, H ghulewelssGroupede Fednmea Hbghwebevehe Toraandsqpeef erred

t ermi nol ogy accoreed ngitce MedRA thhetireRdduyar Teler afibhbdiyi5ad- Proportion of
subj ects who prenmat ukeby.dbscant | AU, tHheadlenk., 2-2)Propartdon of subjects
who premat ur el yndi scantd nuget r gat ment . dusoh QAES. r3. <5 M. 4,0 premature
treatment di SCORtLANALION. 4 The 19, Preimt UInQerﬁa%fggE%nt nQ sconti nuation

due to AEs. 10 Tolerabild tv.anal yﬁtgs i's.hased on,t m!g L% of subjects
who failed to conp|ete, the %E}égé’ t.he nunber (¢ alag aslu ject vvho failed to
conpl ete the StthergaHangeaq ad %/er se events. Tine to wthd /%15 Al is presented
by Kapl an- Meier curve 5 This s udy assefses ]Tfl cacy,

a

S,
tolerability andnterﬁFefnﬂ?eal i ar1'5°°d6s¢ of 0.5 ng and 1.0 ng | aqui ni nod as
conpared to pl aceho.d BiHyst el Lupls £ vt hemat qsuss (SLB..patients with
act | ve l UpUS ar Lrhlrﬂagél%e visits (out of the 28 joints assessed), are be eligible
for this study.

Patient Global Assessment (PGA) is a Visual Analogue Scale. It
measures the subject perception of his/hers overall health condition,
15 from very well to very poor. PGA is performed at every visit (except
for screening). It is important that the patient global assessment
is collected as early as possible at any visit, before other planned
visit activities/evaluations are being done in order to minimize

potential influence on the patient perspective.

20 Evaluator/physician Global Assessment (EGA) is a Visual Analogue
Scale. It measures the disease activity based on the physician
subjective assessment from none active to worse disease activity.

EGA is performed at every visit (except for screening).

Safety and Tolerability Qutcome Measures

25 Safety
1. Incidence, frequency and severity of adverse events (AEs).
2. Change in clinical laboratory values.
3. Change in vital signs.

4. Change in ECG.



Daily oral adm nistration of 0.5 ng or 1 ng | aquininod reduces the 20
subject's swollen joint count during the study period as conpared to the
adm ni st re0i20n/10953p1 acebo. Daily oral adm ni stration of POTAISA@L1026821 g

| aqui ni nod reduces the subject's tender joint count during the study period
as conpared to the adm nistration of placebo. 25 Daily oral adm nistration
of 0.5 ng or 1 ng |aquininod inproves the subject's BlI LAG MSK response
during the study period as conpared to the adm nistration of placebo. -34-
Daily oral adm nistration of 0.5 ng or 1 ng |aquininod inproves the
subject's BILAG score during the study period as conpared to the

adm ni stration of placebo. Daily oral admnistration of 0.5 ng or 1 ng

| aqui ninod | owers the C5 Reactive Protein | evel, serum cytokine |evel,
serum chenoki ne | evel and/or anti-dsDNA | evel of the subject during the
study period. Datel ycOegk admieRiesdyl &t 4a08sObvelisSarBGrbntda BY shsagui ni nod
reduces the subpeet csshi s£8SQvACIbiEd YerSC AL 1Sd1NGR8nd Qidl-gounts ( DAS28),
66 swol | en/ 68 t endekichOhobCRQURn(rRCBB/.68) vand/ or reduces the subject's 10
physi ci an gl obal assessnent (PGA) score during the study period. Daily oral
adm ni stration a¢e@pBinyg or 1 ng laquininod is well tolerated and has no

toxicity as conpared to the adm nistration of placebo. -35- References
1."Systenic LsunEs Erorebs s °f THENer - Manudl 4 Trihriedreamsrk H Beers, MD,
E‘z’bgiéo%ékggsoﬁzbﬁgp%“%%ﬁ‘ P Pk SRR Sar e dose
3. Time to premature treatment discontinuation.
4. Time to premature treatment discontinuation due to AEs.

10 Tolerability analysis is based on the number (%) of subjects who
failed to complete the study, the number (%) of subjects who failed
to complete the study due to adverse events. Time to withdrawal is

presented by Kaplan-Meier curves.
Results

15 This study assesses the efficacy, tolerability and safety of daily
dose of 0.5 mg and 1.0 mg laguinimod as compared to placebo in
Systemic Lupus Erythematosus (SLE) patients with active lupus

arthritis.

Daily oral administration of 0.5 mg or 1 mg laguinimod reduces the
20 subject’s swollen joint count during the study period as compared to

the administration of placebo.

Daily oral administration of 0.5 mg or 1 mg lagquinimod reduces the
subject’s tender joint count during the study period as compared to

the administration of placebo.

25 Daily oral administration of 0.5 mg or 1 mg laquinimod improves the
subject’s BILAG MSK response during the study period as compared to

the administration of placebo.
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1. Anethod of treating a subject afflicted with active lupus arthritis
conprising periodically admnistering to the subject an anount of

| aqui ni nosloap1plegs3caceuti cal |y acceptabl e salt thereof eCTASRIN®24801t T eat
the subject. 2. The nmethod of claim1, wherein the anount of | aquininod or
pharmaceutically acceptable salt thereof is effective to reduce a clinical
sign or synptom of active lupus arthritis in the subject. 3. The nethod of
claims 1 or 2, wherein the pharmaceutically acceptable salt of |aquininod

i s laquininod sodium 4. The nethod of any one of clainms 1-3, wherein the
periodi c adm ni stration of |aquininmd or pharmaceutically acceptable salt
thereof is effected orally. 5. The nethod of any one of clainms 1-4, wherein
t he amount of | aqui ni nod adm ni stereda.s 0.5-1.0 ng/day. 6. The nethod of
claim5, wherein the anount of |aquininmd admnistered is 0.5 ng/day. 7.
The met hod of cl ai mM5iciaheneisn at heiarmuntcrof | agu nidmd.adpd-ni stered is 1.0
mg/ day. 8. The met hodeodr, anyvone: Qi relod, MBnal20bs. further conpri sing

adm ni stration of corticosteroids, inmunosuppressives, antimalarial drugs,
non steroi d ant F&i nf-Farmatory 60U CEX2 imhi 19 t20ps o alpakaeept, rituxi mab
and/ or belinmumab 9.21The nmethod of claim8, wherein the i munosuppressive
drug is azathi ogri ne, met hot r exat e, 6- mer capt opuri ne, | ef | unom de,

cycl ospori ne “or 26t W&%6al ¢ifeuri™n iPHREDI t o18s  1EFYDEFPRatwEt hod™of any one of
claims 1-9, wherei M™fHEpEricodiSes atin PELeat | Brilienst i Hdess f of” at | east 12
weeks. -40- 11. The'netrhdd :0f’dhy one of clains 1-10, wherein the

I aqui ni nod or phar nRceut iJgaitI y, acce h:tﬂafbl e gal t thereof is admnistered as
monot her apy for “active'] upus arthirrTrs. °92"° TRE HEAYd S8F°4nS/ one of cl ai ns
1-10, wherein the |'aQUIAFMGE SF *phEF AR UETEar |7 aRt &ptabte *¥al t thereof is
adni ni stered @s adj UATE " tHeFapy WA afther 48t vestifisesonartthritis
treatnent. 13. The TtROEBFi@hy "oRE BIc PP neyhepposuptrerigitndt he peri odic
admi ni stration of |%&& Arytodtiore phartatéit fcallylaccept abl e salt t her eof
reduces the subject.s swollen joint count. 14, The nethod of any one of
claims 1-13, wherein the periodic ddm Ai'strafl o “of T AGETHRTRYd or

phar meceuti cal Iy acgeptabl e Sart T Eof et 85 Y 1fecestibjeédt s t ender j oi nt
count. 15. The met hod Of™dhy *Bife 6t cPY7 g% 144 *wher ei n t he peri odic

admi ni stration of I|agusni.mmd. or pharmaceutical Ly acceptable salt thereof
Irrpr oves the SUbJ eC"}rOLE gAOIZIAﬁdQJQBK rAe§“epl?éGD§ee'tool for assessment of SLE

activity. Arthritis &Rheumatism. 2006; 54:3300-3305.



16. The nmethod of any one of clains 1-15, wherein the periodic

adm ni stration of |aquininod or pharnaceutically acceptable salt thereof

i nproves wbheosuiopset ' s Bl LAG score. 17. The nethod of amgTaseoisf2asbni ms
1-16, wherein the subject is human. 18. Laquininmod or pharmaceutically
acceptabl e salt thereof for use in treating a subject afflicted with active
lupus arthritis. 19. A pharmaceutical conposition conprising an anount of

I aqui ni nod or pharnmaceutically acceptable salt thereof for use in treating
a subject afflicted with active lupus arthritis.

-39-

What ig claimed ig:

1. A method of treating a subject afflicted with active lupus
arthritis comprising periodically administering to the subject
an amount of laquinimod or pharmaceutically acceptable salt

thereof effective to treat the subject.

2. The method of claim 1, wherein the amount of laguinimod or
pharmaceutically acceptable salt thereof ig effective to reduce
a clinical sign or symptom of active lupus arthritis in the

subject .

3. The method of claims 1 or 2, wherein the pharmaceutically

acceptable salt of laguinimod is laquinimod sodium.

4. The method of any one of claims 1-3, wherein the periodic
administration of laguinimod or pharmaceutically acceptable

salt thereof is effected orally.

5. The method of any one of claims 1-4, wherein the amount of

laguinimod administered is 0.5-1.0 mg/day.

6. The method of claim 5, wherein the amount of laquinimod

administered is 0.5 mg/day.

7. The method of claim 5, wherein the amount of lagquinimod

administered is 1.0 mg/day.

8. The method of any one of claims 1-7, further comprising
administration of corticostercids, immunosuppressives, anti-
malarial drugs, non steroid anti-inflammatory drugs, COX2

inhibitors, abatacept, rituximab and/or belimumab.

9. The method of claim 8, wherein the immunosuppressive drug is
azathioprine, methotrexate, 6-mercaptopurine, leflunomide,

cyclosporine or other calcineurin inhibitors.

10. The method of any one of claims 1-9, wherein the periodic

administration continues for at least 12 weeks.
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11. The method of any one of claims 1-10, wherein the laguinimod or
pharmaceutically acceptable salt thereof is administered ag

monotherapy for active lupus arthritis.

12. The method of any one of claims 1-10, wherein the laguinimod or
pharmaceutically acceptable salt thereof 1is administered as

adjunct therapy with another active lupus arthritis treatment.

13. The method of any one of claims 1-12, wherein the periodic
administration of laguinimod or pharmaceutically acceptable

salt thereof reduces the subject’s swollen joint count.

14. The method of any one of claims 1-13, wherein the periodic
administration of laquinimod or pharmaceutically acceptable

salt thereof reduces the subject’s tender joint count.

15. The method of any one of claims 1-14, wherein the periodic
administration of laguinimod or pharmaceutically acceptable

salt thereof improves the subject’s BILAG MSK response.

16. The method of any one of claims 1-15, wherein the periodic
administration of laquinimod or pharmaceutically acceptable

salt thereof improves the subject’s BILAG score.

17. The method of any one of claims 1-16, wherein the subject is
human.
18. Laguinimod or pharmaceutically acceptable salt thereof for use

in treating a subject afflicted with active lupus arthritis.

19. A pharmaceutical composition comprising an amount of laguinimod
or pharmaceutically acceptable salt thereof for use in treating

a subject afflicted with active lupus arthritis.



