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USE OF HIGH DOSE LAQUINIMOD FOR TREATING MULTIPLE SCLEROSIS

Throughout this application, various publications are referred to
by first author and year of publication. Full citations for
these ©publications are ©presented 1in a References section
immediately before the claims. Disclosures of the publications
cited in the References section in their entireties are hereby
incorporated by reference into this application in order to more
fully describe the state of the art as of the date of the

invention described herein.

Background

Multiple Sclerosis (MS) is a neurological disease affecting more
than 1 million people worldwide. It is the most common cause of
neurological disability in young and middle-aged adults and has a
major physical, psychological, social and financial impact on
subjects and their families, friends and bodies responsible for

health care. (EMEA Guideline, 2006)

It is generally assumed that MS 1is mediated by some kind of
autoimmune process possibly triggered by infection and
superimposed upon a genetic predisposition. It is a chronic
inflammatory condition that damages the myelin of the Central
Nervous System (CNS). The pathogenesis of MS is characterized by
the infiltration of autoreactive T-cells from the circulation
directed against myelin antigens into the CNS. (Bjartmar, 2002)

In addition to the inflammatory phase in MS, axonal loss occurs
early in the course of the disease and can be extensive over time,
leading to the subsequent development of progressive, permanent,

neurologic impairment and, frequently, severe disability.

(Neuhaus, 2003) Symptoms associated with the disease include
fatigue, spasticity, ataxia, weakness, bladder and bowel
disturbances, sexual dysfunction, pain, tremor, paroxysmal
manifestations, visual impairment, psychological problems and

cognitive dysfunction. (EMEA Guideline, 2006)

Various MS disease stages and/or types are described in Multiple

Sclerosis Therapeutics (Duntiz, 1999). Among them, relapsing-
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remitting multiple sclerosis (RRMS) is the most common form at
the time of initial diagnosis. Many subjects with RRMS have an
initial relapsing-remitting course for 5-15 years, which then
advances into the secondary progressive MS (SPMS) disease course.
Relapses result from inflammation and demyelination, whereas
restoration of nerve conduction and remission is accompanied by
resolution of inflammation, redistribution of sodium channels on
demyelinated axons and remyelination. (Neuhaus, 2003; Noseworthy,

2000)

In April 2001, an international panel in association with the
National MS Society of America recommended diagnostic criteria
for multiple sclerosis. These criteria became known as the
McDonald Criteria. The McDonald Criteria make wuse of MRI
techniques and are intended to replace the Poser Criteria and the
older Schumacher Criteria. (McDonald, 2001) The McDonald Criteria
was revised in March 2005 (Polman, 2005) and again in 2010

(Polman, 2011) by an international panel.

Intervention with disease-modifying therapy at relapsing stages
of MS is suggested to reduce and/or prevent accumulating
neurodegeneration. (Hohlfeld, 2000; De Stefano, 1999) There are
currently six disease-modifying treatments for MS approved by
regulatory agencies of various countries: Fingolimod (Gilenya®),
Interferon beta-la (Avonex®, CinnoVex®, ReciGen® and Rebif®),
interferon beta-1b (Betaseron® and Betaferon®), glatiramer
acetate (Copaxone®), mitoxantrone (Novantrone®) and natalizumab
(Tysabri®) . The interferons and glatiramer acetate are delivered
by frequent injections, varying from once-per-day for glatiramer
acetate to once-per-week (but intra-muscular) for Avonex®.
Natalizumab and mitoxantrone are given by IV infusion at monthly
intervals. Most of them are believed to act as immunomodulators.
Mitoxantrone and natalizumab are believed to act as
immunosuppressants. However, the mechanisms of action of each
have been only partly elucidated. Immunosuppressants or cytotoxic
agents are used in some subjects after failure of conventional

therapies. However, the relationship between changes of the
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immune response induced by these agents and the clinical efficacy

in MS is far from settled. (EMEA Guideline, 2006)

Other therapeutic approaches include symptomatic treatment which
refers to all therapies applied to improve the symptoms caused by
the disease (EMEA Guideline, 2006) and treatment of acute relapses
with corticosteroids. While steroids do not affect the course of
MS over time, they can reduce the duration and severity of

attacks in some subjects.

Laguinimod

Lagquinimod sodium 1is a novel synthetic compound with high oral
bicavailability, which has been suggested as an oral formulation

for the treatment of MS. (Polman, 2005; Sandberg-Wollheim, 2005)

Studies have shown laquinimod to reduce development of active MRI
lesions in relapsing MS. (Polman, 2005) However, the c¢linical
significance of MRI brain lesion reduction alone is still
unsettled. Although MRI lesions are used as the primary outcome
measure 1in some studies, others have suggested that correlation
between MRI abnormalities and <clinical disease activity in
patients with RRMS is weak and that such measurement should be
used as secondary outcomes rather than as surrogate markers of
clinical responses. (Rudick, 1999; Miki, 1999; Barkhof, 1999)
Further, according to pharmaceutical regulatory bodies such as
the European Medicines Agency (EMEA), the correlation between MRI
results and clinical outcomes has not been proved strong enough
so as to accept MRI results as validated surrogate endpoint in
pivotal studies. Therefore, according to the EMEA, the relevant
efficacy parameter for clinical trials is the accumulation of
disability and relapse rate (for RRMS). (EMEA Guideline, 2006)
Thus, relapse rate and progression of disability are the
currently accepted indicators of the effectiveness of a treatment
for RRMS, but these have not previously been established for

lagquinimod.

The EMEA MS clinical trials guideline further states that the

annual relapse rate in RRMS is usually low and that, generally,
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progression of disability takes years. Consequently,
confirmatory studies with products intended to modify the course
of the disease should be large scale and long enough to have a
substantial proportion of patients suffering relapses or showing
progression of disability. Two years is considered the minimum

duration to demonstrate efficacy. (EMEA Guideline, 2006)

Furthermore, existing literature reached different conclusions as
to the effective dose of lagquinimod for the treatment of MS. The
0.3mg/day oral dose was shown to reduce development of active MRI
lesions in relapsing MS (which includes RRMS and SPMS) in one
study (Polman, 2005), while another study showed the same dose to
have neither MRI nor <clinical effect as compared to placebo.

(Comi, 2007)
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Summary of the Invention

The subject invention provides a method of treating a human
patient afflicted with multiple sclerosis or presenting a
clinically isolated syndrome, the method comprising orally
administering to the human patient laguinimod or a
pharmaceutically acceptable salt thereof at a daily dose of about

1.2 mg laguinimod so as to thereby treat the human patient.

The subject invention also provides a method for treating a human
subject by providing neuroprotection to the human subject
comprising orally administering to the human subject a daily dose
of about 1.2 mg laquinimod or a pharmaceutically acceptable salt
thereof so as to thereby treat the human subject by providing

neuroprotection to the human subject.

The subject invention also provides a method of treating a human
patient afflicted with multiple sclerosis or ©presenting a
clinically isolated syndrome by increasing the time to confirmed
disease progression, increasing the time to confirmed relapse or
reducing brain atrophy in the human patient, the method
comprising orally administering to the patient laquinimod or a
pharmaceutically acceptable salt thereof at a daily dose of about
1.2 mg laquinimod so as to thereby treat the human patient by
increasing the time to confirmed disease progression, increasing
the time to confirmed relapse or reducing brain atrophy in the

human patient.

The subject invention also provides a pharmaceutical oral unit
dosage form of about 1.2 mg laguinimod or a pharmaceutically
acceptable salt thereof and a pharmaceutically acceptable carrier
for wuse 1in treating a human patient afflicted with multiple
sclerosis or presenting a clinically isclated syndrome, a
pharmaceutical oral unit dosage form of about 1.2 mg lagquinimod or
a pharmaceutically acceptable salt thereof and a pharmaceutically
acceptable carrier for wuse 1in treating a human subject by
providing neuroprotection to the human subject, and a
pharmaceutical oral unit dosage form of about 1.2 mg lagquinimod or

a pharmaceutically acceptable salt thereof and a pharmaceutically

5
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acceptable carrier for use treating a human patient afflicted with
multiple sclerosis or presenting a clinically isolated syndrome
by increasing the time to confirmed disease progression,
increasing the time to confirmed relapse or reducing brain

atrophy in the human patient.
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Detailed Description of the Invention

The subject invention provides a method of treating a human
patient afflicted with multiple sclerosis or presenting a
clinically isolated syndrome, the method comprising orally
administering to the human patient laguinimod or a
pharmaceutically acceptable salt thereof at a daily dose of about

1.2 mg laguinimod so as to thereby treat the human patient.

In one embodiment, the administration laquinimod is effective to
alleviate a symptom of or a condition associated with multiple
sclerosis. In another embodiment, the administration of
lagquinimod is effective to increase the time to confirmed disease
progression, increase the time to confirmed relapse, reduce brain
atrophy, reduce relapse rate, reduce rate of confirmed relapses
requiring hospitalization and/or v steroids, reduce the
accumulation of disability, reduce or inhibit progression of the
level of fatigue, improve or inhibit deterioration of the
functional status, improve or inhibit deterioration of the general
health, reduce MRI-monitored disease activity or reduce cognitive

impairment in the human patient.

In one embodiment, the administration of laquinimod is effective
to increase the time to confirmed disease progression in the
human patient. In another embodiment, confirmed disease
progression 1is measured by Kurtzke Expanded Disability Status

Scale (EDSS) score.

In one embodiment, the patient had an EDSS score of 0-5.5 prior
to administration of laquinimod. In another embodiment, the
patient had an EDSS score of 5 or less prior to administration of
laguinimod. In another embodiment, confirmed disease progression
is at 1least a 1 point increase of the EDSS score. In one
embodiment, the patient had an EDSS score of 5.5 or greater prior
to administration of lagquinimod. In another embodiment, confirmed
disease progression is at least a 0.5 point increase of the EDSS

sScore.
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In one embodiment, the time to confirmed disease progression is
increased by 20-60%. In another embodiment, the time to confirmed
disease progression 1s increased by 30-50%. In another
embodiment, the time to confirmed disease progression is
increased by at least 30%. In another embodiment, the time to
confirmed disease progression is increased by at least 40%. In
yet another embodiment, the time to confirmed disease progression

is increased by at least 50%.

In one embodiment, the administration of laquinimod is effective
to increase time to confirmed relapse in the human patient. In
another embodiment, the time to confirmed relapse is increased by
at least 20%. In another embodiment, the time to confirmed
relapse is increased by at least 30%. In another embodiment, the
time to confirmed relapse 1s increased by at least 40%. 1In
another embodiment, the time to confirmed relapse is increased by

at least 50%.

In one embodiment, the administration of laquinimod is effective

to reduce brain atrophy in the human patient. In another
embodiment, brain atrophy is reduced by 15-40%. 1In another

embodiment, brain atrophy is reduced by at least 20%. In another
embodiment, brain atrophy is reduced by at least 30%. In another
embodiment, brain atrophy is reduced by at least 40%. In vyet

another embodiment, brain atrophy is reduced by at least 50%.

In one embodiment, the administration of laquinimod is effective
to reduce relapse rate in the human patient. In another
embodiment, the relapse rate 1is reduced by at least 20%. 1In
another embodiment, the relapse rate is reduced by at least 30%.
In another embodiment, the relapse rate is reduced by at least
40%. In another embodiment, the relapse rate is reduced by at
least 50%. In another embodiment, the relapse rate is reduced by
at least 60%. In yet another embodiment, the relapse rate is

reduced by at least 70%.

In one embodiment, the administration of laquinimod is effective
to reduce the accumulation of disability in the human patient. In

another embodiment, the accumulation of disability is assessed by
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the timed 25-foot walk (T25FW). 1In another embodiment, the
accumulation of disability 1is assessed by the progression of the
subject’s MS Functional Composite (MSFC) score. In another
embodiment, patient’s MSFC score improves within 3 months of
first laquinimod treatment. In another embodiment, patient’s MSFC
score improves within 6 months of first laquinimod treatment. In
another embodiment, patient’s MSFC score improves within 12
months of first lagquinimod treatment. In another embodiment,
patient’s MSFC score improves within 18 months of first
lagquinimod treatment. In another embodiment, patient’s MSFC score

improves within 24 months of first laquinimod treatment.

In one embodiment, the administration of lagquinimod reduces
patient’s risk for a confirmed disease progression by at least
30%, compared to a patient not receiving the lagquinimod
treatment. In another embodiment, the administration of
lagquinimod reduces ©patient’s «risk for a confirmed disease
progression by at least 35%, compared to a patient not receiving
the laguinimod treatment. In another embodiment, the
administration of lagquinimod reduces patient’s risk for a
confirmed disease progression by at least 40%, compared to a
patient not receiving the lagquinimod treatment. In an embodiment,
the risk reduction occurred within 3 months of first laquinimod
treatment. In another embodiment, the risk reduction occurred
within 6 months of first laquinimod treatment. In another
embodiment, the risk reduction occurred within 12 months of first
laguinimod treatment. In another embodiment, the risk reduction
occurred within 18 months of first laguinimod treatment. In
another embodiment, the risk reduction occurred within 24 months

of first laquinimod treatment.

In one embodiment, the administration of laquinimod is effective
to reduce or inhibit progression of the level of fatigue in the
human patient. In an embodiment, the level of fatigue is assessed
by the patient’s Modified Fatigue Impact Scale (MFIS) score. In
another embodiment, the administration of laquinimod decreased
the human patient’s MFIS score, compared to a patient not

receiving the lagquinimod treatment. In another embodiment, the
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administration of laquinimod decreased the human patient’s MFIS
score, compared to the patient at the start of the laquinimod
treatment. In yet another embodiment, the MFIS score decreased

within 24 months of the start of lagquinimod treatment

In one embodiment, the administration of laquinimod is effective
to improve or inhibit deterioration of the functional status in
the human patient. In another embodiment, the functional status of
the patient is measured by the patient’s Short-Form General Health
survey (SF-36) Subject-Reported Questionnaire score. In another
embodiment, the administration of laquinimod decreased the human
patient’s SF-36 score, compared to a patient not receiving the
laguinimod treatment. In another embodiment, the administration
of laquinimod decreased the human patient’s SF-36 score, compared
to the patient at the start of the laquinimod treatment. In
another embodiment, the patient’s SF-36 mental component summary
score (MSC) 1is decreased. In another embodiment, the patient’s
SF-36 physical component summary score (PSC) is decreased. In yet
another embodiment, the SF-36 score is decreased within 24 months

of the start of laguinimod treatment.

In one embodiment, the administration of laquinimod is effective
to improve or inhibit deterioration of the general health in the
human patient. In another embodiment, the general health of the
patient is assessed by the patient’s EQ-5D Standardized
Questionnaire score. In another embodiment, the administration of
lagquinimod increased the human patient’s EQ-5D score, compared to
a patient not receiving the laquinimod treatment. In another
embodiment, the administration of laquinimod increased the human
patient’s EQ-5D score, compared to the patient at the start of
the laquinimod treatment. In another embodiment, the EQ-5D score

increased within 24 months of the start of laquinimod treatment.

In one embodiment, the administration of laquinimod is effective

to reduce MRI-monitored disease activity in the human patient.

In an embodiment, the MRI-monitored disease activity is assessed
by the number of GdE-T1 lesions, the number of new T2 lesions,

the number of new Tl hypointense lesions (black holes), change in

10
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T2 lesions volume, change in GdE-T1 lesions volume or change in
T1 hypointense lesions volume (black holes). In another
embodiment, the MRI-monitored disease activity i1s the cumulative
number of enhancing lesions on T;-weighted images, the cumulative
number of new hypointense lesions on T;-scans, and the cumulative
number of new T, lesions. In another embodiment, the MRI-monitored
disease activity is the mean cumulative number of Gd-Enhancing
lesions, Gd-enhanced lesion counts, change in T, visible lesion or

change in brain volume.

In one embodiment, the administration of laquinimod is effective
to reduce cognitive impairment in the human patient. In another
embodiment, the cognitive impairment is assessed by the Symbol

Digit Modalities Test (SDMT) score.

In one embodiment, the patient had disease duration of at least 6

months prior to starting laquinimod treatment.

In one embodiment, the laquinimod is administered as monotherapy
for multiple sclerosis. In another embodiment, the laquinimod is
administered as adjunct therapy with another multiple sclerosis
treatment. In another embodiment, the other relapsing-remitting
multiple sclerosis treatment is administration of interferon beta
1l-a, interferon beta 1-b, glatiramer acetate, mitoxantrone,
natalizumab, dialkyl fumarate or fingolimod. In vyet another
embodiment, the human patient is afflicted with relapsing-

remitting multiple sclerosis.

The subject invention also provides a method for treating a human
subject by providing neuroprotection to the human subject
comprising orally administering to the human subject a daily dose
of about 1.2 mg laquinimod or a pharmaceutically acceptable salt
thereof so as to thereby treat the human subject by providing

neuroprotection to the human subject.

In an embodiment, the administration of laguinimod reduces
neuronal dysfunction, reduces neuronal injury, reduces neuronal
degeneration, and/or reduces neuronal apoptosis. In another

embodiment, the administration of laquinimod reduces neuronal

11
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dysfunction in the Central Nervous System, reduces neuronal
injury in the Central Nervous System, reduces neuronal
degeneration 1in the Central ©Nervous System, an/or reduces
neuronal apoptosis in the Central Nervous System. In yet another
embodiment, the administration of laquinimod reduces neuronal
dysfunction in the peripheral nervous system (PNS) consists,
reduces neuronal injury in the peripheral nervous system (PNS),
reduces neuronal degeneration in the peripheral nervous system
(PNS), an/or reduces neuronal apoptosis in the peripheral nervous

system (PNS).

In one embodiment, the method of any of the above comprises
orally administering to the patient lagquinimod or a
pharmaceutically acceptable salt thereof at a daily dose of
substantially 1.2 mg laquinimod. In another embodiment, the method
comprises orally administering to the patient laquinimod or a
pharmaceutically acceptable salt thereof at a daily dose of 1.2 mg
laguinimod. In another embodiment, the lagquinimod is administered

in the form of laquinimod sodium.

In one embodiment, the administration is for a period of greater
than 24 weeks. In another embodiment of any of the methods
described herein, the administration is for a period of greater
than 36 weeks. In another embodiment of any of the methods
described herein, the administration is for a period of greater

than 48 weeks.

The subject invention also provides a method of treating a human
patient afflicted with multiple sclerosis or ©presenting a
clinically isolated syndrome by increasing the time to confirmed
disease progression, increasing the time to confirmed relapse or
reducing brain atrophy in the human patient, the method
comprising orally administering to the patient laquinimod or a
pharmaceutically acceptable salt thereof at a daily dose of about
1.2 mg laquinimod so as to thereby treat the human patient by
increasing the time to confirmed disease progression, increasing
the time to confirmed relapse or reducing brain atrophy in the

human patient.

12
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In one embodiment, the administration laquinimod is effective to
increase the time to confirmed disease progression in the human
patient. In another embodiment, the administration of laquinimod
is effective to increase the time to confirmed relapse in the
human patient. In yet another embodiment, the administration of
laguinimod 1is effective to reduce brain atrophy in the human

patient.

In one embodiment, the laquinimod is administered as monotherapy
for multiple sclerosis. In another embodiment, the lagquinimod is
administered as adjunct therapy with another multiple sclerosis
treatment. In vyet another embodiment, the other relapsing-
remitting multiple sclerosis treatment is administration of
interferon beta 1-a, interferon beta 1-b, glatiramer acetate,

mitoxantrone, natalizumab, dialkyl fumarate or fingolimod.

In one embodiment, the human patient is afflicted with relapsing-
remitting multiple sclerosis. In another embodiment, the method
comprises orally administering to the patient laquinimod or a
pharmaceutically acceptable salt thereof at a daily dose of
substantially 1.2 mg laquinimod. In another embodiment, the method
comprises orally administering to the patient laquinimod or a
pharmaceutically acceptable salt thereof at a daily dose of 1.2 mg
laquinimod. In vyet another embodiment, the laguinimod is

administered in the form of lagquinimod sodium.

In one embodiment, the administration is for a period of greater
than 24 weeks. In another embodiment of any of the methods
described herein, the administration is for a period of greater
than 36 weeks. In another embodiment of any of the methods
described herein, the administration is for a period of greater

than 48 weeks.

In an embodiment, the laquinimod or pharmaceutically acceptable
salt thereof is administered in the form of a tablet. In another
embodiment, the laquinimod or pharmaceutically acceptable salt

thereof is administered in the form of a capsule.

13
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The subject invention also provides a pharmaceutical oral unit
dosage form of about 1.2 mg laguinimod or a pharmaceutically
acceptable salt thereof and a pharmaceutically acceptable carrier
for wuse in treating a human patient afflicted with multiple

sclerosis or presenting a clinically isolated syndrome.

The subject invention also provides a pharmaceutical oral unit
dosage form of about 1.2 mg laguinimod or a pharmaceutically
acceptable salt thereof and a pharmaceutically acceptable carrier
for use in treating a human subject by providing neuroprotection

to the human subject.

The subject invention also provides a pharmaceutical oral unit
dosage form of about 1.2 mg laguinimod or a pharmaceutically
acceptable salt thereof and a pharmaceutically acceptable carrier
for use treating a human patient afflicted with multiple sclerosis
or presenting a clinically isolated syndrome by increasing the
time to confirmed disease progression, increasing the time to

confirmed relapse or reducing brain atrophy in the human patient.

In one embodiment, the pharmaceutical oral unit dosage form
contains substantially 1.2 mg laguinimod. In another embodiment,
the pharmaceutical oral unit dosage form contains 1.2 mg

lagquinimod.

In an embodiment, the pharmaceutical oral unit dosage form is in
the form of a tablet. In another embodiment, the pharmaceutical

oral unit dosage form is in the form of a capsule.

The subject invention also provides a method of reducing the
likelihood that a relapsing-remitting multiple sclerosis human
patient would experience a confirmed relapse within a
predetermined time period, the method comprising orally
administering to the patient laquinimod or a pharmaceutically
acceptable salt thereof at a daily dose of about 1.2 mg lagquinimod
so as to thereby reduce the 1likelihood that the relapsing-
remitting multiple sclerosis human patient would experience a

confirmed relapse within the predetermined period. In one

14
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embodiment, the predetermined time period is 12 months. In another

embodiment, the predetermined time period is 24 months.

In one embodiment, the relapse rate or the likelihood (risk) of
relapse 1is reduced by at least 20%, compared to a patient not
receiving the laquinimod treatment. In another embodiment, the
relapse rate or the likelihood (risk) of relapse is reduced by at
least 25%, compared to a patient not receiving the laguinimod
treatment. In another embodiment, the relapse rate or the
likelihood (risk) of relapse is reduced by at least 30%, compared
to a patient not receiving the laquinimod treatment. In yet
another embodiment, the relapse rate or the likelihood (risk) of
relapse 1is reduced by at least 70%, compared to a patient not

receiving the laquinimod treatment.

In one embodiment, the relapse 1s a severe relapse requiring
hospitalization or IV-steroid treatment. In another embodiment,
the patient’s annualized rate of relapses requiring
hospitalization 1s reduced by at least 20%, or at least 25%,

compared to a patient not receiving the lagquinimod treatment.

The subject invention further provides a method of decreasing the
severity or duration of a relapse in a relapsing-remitting
multiple sclerosis human patient, the method comprising orally
administering to the patient laquinimod or a pharmaceutically
acceptable salt thereof at a daily dose of about 1.2 mg lagquinimod
so as to thereby decrease the severity or duration of the relapse

in the relapsing-remitting multiple sclerosis human patient.

In an embodiment the administration of the lagquinimod increased
the odds of the patient to be relapse-free. In another embodiment,
the patient receiving laguinimod had approximately 55% better odds
to be relapse-free, compared to a patient not receiving the

lagquinimod treatment.

In further embodiments of the invention, the patient’s annualized
relapse rate for the first year of treatment is reduced, compared
to a patient not receiving the laquinimod treatment. In one

embodiment, the reduction is by at least 20%.

15
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In an embodiment, the risk of the patient experiencing a relapse
severe enough to require hospitalization is reduced, compared to a
patient not receiving the lagquinimod treatment. In another
embodiment, the risk is reduced by at least 20% or at least 30%.
In another embodiment, the risk of the patient experiencing a
relapse severe enough to require IV-steroids treatment is reduced,
compared to a patient not receiving the laquinimod treatment. In
another embodiment, the risk 1s reduced by at least 20% or at
least 30%, compared to a patient not receiving the laguinimod

treatment.

The subject invention also provides a method for improving quality
of 1life and general health of a relapsing-remitting multiple
sclerosis human patient, the method comprising orally
administering to the patient laquinimod or a pharmaceutically
acceptable salt thereof at a daily dose of about 1.2 mg lagquinimod
so as to thereby improve quality of life and general health of the
patient.

In a further embodiment of the invention, oral administration of
laguinimod or a pharmaceutically acceptable salt thereof to the
relapse-remitting multiple sclerosis human patient at a daily dose
of about 1.2 mg lagquinimod improves the odds of the patient being
free of disease or disease activity. In one embodiment, the
patient’s odds of being disease free is increased by at least 50%
or at least 55%, compared to a patient not receiving the
laguinimod treatment. In another embodiment, the patient’s odds of
being free of disease activity i1s increased by at least 40% or at
least 45%, compared to a patient not receiving the laguinimod

treatment.

In one embodiment, the method comprises orally administering to
the patient laquinimod or a pharmaceutically acceptable salt
thereof at a daily dose of substantially 1.2 mg laquinimod. 1In
another embodiment, the method comprises orally administering to
the patient laquinimod or a pharmaceutically acceptable salt

thereof at a daily dose of 1.2 mg laquinimod. In another

16
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embodiment, the lagquinimod i1is administered in the form of

laguinimod sodium.

In an embodiment, the laquinimod or pharmaceutically acceptable
salt thereof is administered in the form of a tablet. In another
embodiment, the laquinimod or pharmaceutically acceptable salt

thereof is administered in the form of a capsule.

In an embodiment, the efficacy of laquinimod is measured as
compared to a patient not receiving the laquinimod treatment. In
another embodiment, the efficacy of laquinimod i1s measured as

compared to the patient at the start of the laguinimod treatment.

The subject invention also provides a pharmaceutical oral unit
dosage form of about 1.2 mg lagquinimod or a pharmaceutically
acceptable salt thereof and a pharmaceutically acceptable carrier
for use in reducing the 1likelihood that the relapsing-remitting
multiple sclerosis human patient would experience a confirmed
relapse within a predetermined time period, for reducing the
severity or duration of a relapse in the relapsing-remitting
multiple sclerosis human patient, for improving quality of life
and general health of a relapsing-remitting multiple sclerosis
human patient, or for improving the odds of a relapsing-remitting
multiple sclerosis human patient for being free of disease or
disease activity. In one embodiment, the pharmaceutical oral unit
dosage form contains substantially 1.2 mg laquinimod. In another
embodiment, the pharmaceutical oral unit dosage form contains 1.2

mg lagquinimod.

In an embodiment, the pharmaceutical oral unit dosage form is in
the form of a tablet. In another embodiment, the pharmaceutical

oral unit dosage form is in the form of a capsule.

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

embodiment.

A pharmaceutically acceptable salt of laquinimod as used in this

application includes lithium, sodium, potassium, magnesium,

17
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calcium, manganese, copper, zinc, aluminum and iron. Salt
formulations of lagquinimod and the process for preparing the same
are described, e.g., 1in 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 thereof. A dosage unit can be prepared for oral dosage

forms, such as tablets, capsules, pills, powders, and granules.

Lagquinimod can be administered in admixture with suitable
pharmaceutical diluents, extenders, excipients, or carriers
(collectively referred to herein as a pharmaceutically acceptable
carrier) suitably selected with respect to the intended form of
administration and as consistent with conventional pharmaceutical
practices. The unit will Dbe in a form suitable for oral
administration. Laquinimod can be administered alone but is
generally mixed with a pharmaceutically acceptable carrier, and
co-administered in the form of a tablet or capsule, liposome, or
as an agglomerated powder. Examples of suitable solid carriers
include lactose, sucrose, gelatin and agar. Capsule or tablets
can be easily formulated and can be made easy to swallow or chew;
other solid forms include granules, and bulk powders. Tablets may
contain suitable binders, lubricants, diluents, disintegrating
agents, coloring agents, flavoring agents flow-inducing agents,

and melting agents.

Specific examples of the techniques, pharmaceutically acceptable
carriers and excipients that may be used to formulate oral dosage
forms of the present invention are described, e.g., 1in U.S.
Patent Application Publication No. 2005/0192315, PCT
International Application Publication Nos. WO 2005/074899, WO
2007/047863, and 2007/146248. These references in their entireties

are hereby incorporated by reference into this application.

General techniques and compositions for making dosage forms
useful 1in the present invention are described-in the following

references: 7 Modern Pharmaceutics, Chapters 9 and 10 (Banker &
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Rhodes, Editors, 1979); Pharmaceutical Dosage Forms: Tablets
(Lieberman et al., 1981); Ansel, Introduction to Pharmaceutical
Dosage Forms 2nd Edition (1976); Remington's Pharmaceutical

Sciences, 17th ed. (Mack Publishing Company, Easton, Pa., 1985);
Advances 1n Pharmaceutical Sciences (David Ganderton, Trevor
Jones, Eds., 1992); Advances in Pharmaceutical Sciences Vol 7.
(David Ganderton, Trevor Jones, James McGinity, Eds., 1995);
Aqueous Polymeric Coatings for Pharmaceutical Dosage Forms (Drugs
and the Pharmaceutical Sciences, Series 36 (James McGinity, Ed.,
1989); Pharmaceutical Particulate Carriers: Therapeutic
Applications: Drugs and the Pharmaceutical Sciences, Vol 61
(Alain Rolland, Ed., 1993); Drug Delivery to the Gastrointestinal
Tract (Ellis Horwood Books in the Biological Sciences. Series in
Pharmaceutical Technology; J. G. Hardy, S. S. Davis, Clive G.
Wilson, Eds.); Modern Pharmaceutics Drugs and the Pharmaceutical
Sciences, Vol. 40 (Gilbert S. Banker, Christopher T. Rhodes,
Eds.). These references in their entireties are hereby

incorporated by reference into this application.

Tablets may contain suitable binders, lubricants, disintegrating
agents, coloring agents, flavoring agents, flow-inducing agents,
and melting agents. For instance, for oral administration in the
dosage unit form of a tablet or capsule, the active drug
component can be combined with an oral, non-toxic,
pharmaceutically acceptable, inert carrier such as lactose,
gelatin, agar, starch, sucrose, glucose, methyl cellulose,
dicalcium phosphate, calcium sulfate, mannitol, sorbitol,
microcrystalline cellulose and the like. Suitable binders include
starch, gelatin, natural sugars such as glucose or beta-lactose,
corn starch, natural and synthetic gums such as acacia,
tragacanth, or sodium alginate, povidone, carboxymethylcellulose,
polyethylene glycol, waxes, and the 1like. Lubricants wused in
these dosage forms include sodium oleate, sodium stearate, sodium
benzoate, sodium acetate, sodium chloride, stearic acid, sodium
stearyl fumarate, talc and the 1like. Disintegrators include,
without limitation, starch, methyl cellulose, agar, bentonite,
xanthan gum, croscarmellose sodium, sodium starch glycolate and

the like.
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Terms

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

following terms shall have the definition set forth below.

“Lagquinimod”  means lagquinimod acid or a pharmaceutically
acceptable salt thereof. A "salt" is salt of the instant
compounds which have been modified by making acid or base salts
of the compounds. The term "pharmaceutically acceptable salt" in
this respect, refers to the relatively non-toxic, inorganic and
organic acid or base addition salts of compounds of the present

invention.

“About” in the context of a numerical value or range means Z10%
of the numerical value or range recited or claimed.
“Substantially” in the context of a numerical value or range

means 5% of the numerical value or range recited or claimed.

A “dose o0of 1.2 mg laquinimod” means the amount of laquinimod acid
in a preparation is 1.2 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 1.2 mg lagquinimod would be greater than 1.2 mg due to the

presence of the additional salt ion.

“Administering to the subject” means the giving of, dispensing of,
or application of medicines, drugs, or remedies to a subject to
relieve, cure, or reduce the symptoms associated with a disease,

disorder or condition.

As used herein, “effective” as in an amount effective to achieve
an end means the quantity of a component that is sufficient to
yield an indicated therapeutic response without undue adverse
side effects (such as toxicity, irritation, or allergic response)
commensurate with a reasonable benefit/risk ratio when used in
the manner of this disclosure. For example, an amount effective
to treat multiple sclerosis. The specific effective amount will
vary with such factors as the particular condition being treated,

the physical condition of the patient, the type of mammal being
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treated, the duration of the treatment, the nature of concurrent
therapy (if any), and the specific formulations employed and the

structure of the compounds or its derivatives.

As used herein, to “treat” or “treating” encompasses, e.g.,
inducing inhibition, regression, or stasis of, or ameliorating or
alleviating a symptom of, a disease and/or condition. As used
herein, “inhibition” of disease progression or complication in a
subject means preventing or reducing the disease progression
and/or complication in the subject. “Ameliorating” or
“alleviating” a condition or state as used herein shall mean to
relieve or lessen the symptoms of that condition or state. In
addition, to “treat” or “treating” as used herein refers to the
periodic administration of a substance, i.e., laquinimod, for a
period of at least one month and specifically excludes periodic

administration of less than one month.

“Treating” as applied to patients presenting CIS can mean
delaying the onset o0f <clinically definite multiple sclerosis
(CDMS), delaying the progression to CDMS, reducing the risk of
conversion to CDMS, or reducing the frequency of relapse 1in a
patient who experienced a first clinical episode consistent with

multiple sclerosis and who has a high risk of developing CDMS.

As used herein “afflicted”, as in a patient afflicted with a
disease or a condition, means a patient who has been
affirmatively diagnosed to have the disease or condition. For
example, a patient afflicted with multiple sclerosis means a
patient who has been affirmatively diagnosed to have multiple
sclerosis. The diagnosis of the disease or condition can be
effected using any of the appropriate methods known in the art.
For multiple sclerosis, the diagnosis 1is as defined by the
Revised McDonald criteria (Polman, 2011). Thus, in an embodiment
of the present invention the method includes the step of

determining whether a patient is a multiple sclerosis patient.

A “patient at risk of developing MS” (i.e. clinically definite MS)
as used herein i1s a patient presenting any of the known risk

factors for MS. The known risk factors for MS$S include any one of
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a clinically isolated syndrome (CIS), a single attack suggestive
of MS without a lesion, the presence of a lesion (in any of the
CNS, PNS, or myelin sheath) without a clinical attack,

environmental factors (geographical location, <c¢limate, diet,

toxins, sunlight), genetics (variation of genes encoding HLA-DRBI,
IL7R-alpha and IL2R-alpha), and immunological components (viral
infection such as by Epstein-Barr virus, high avidity CD4* T cells,

CD8" T cells, anti-NF-L, anti-CSF 114 (Glc)).

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

suggestive of MS measuring 6 mm or more in diameter.

“Relapsing-Remitting Multiple Sclerosis” or “RRMS” is
characterized by clearly defined acute attacks with full recovery
or with sequelae and residual deficit wupon recovery, where
periods between disease relapses are characterized by a lack of

disease progression. (Lublin, 1996)

“Confirmed Relapse” is defined as the appearance of one or more

new neurological abnormalities or the reappearance or worsening
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of one or more previously observed neurological abnormalities
wherein the change in clinical state lasts at least 48 hours and
is immediately preceded by an improving neurological state of at
least thirty (30) days from onset of previous relapse. This
criterion is different from the clinical definition of relapse
which requires only 24 hours duration of symptoms. (EMEA
Guideline, 2006) Since “in study” relapse definition must be
supported by an objective neurological evaluation as discussed
below, a neurological deficit must sustain long enough to

eliminate pseudo-relapses.

An event 1s a relapse only when the subject’s symptoms are
accompanied by observed objective neurological changes,
consistent with at least one of the following: an increase of at
least 0.5 in the EDSS score as compared to the previous
evaluation, an increase of one grade in the score of 2 or more of
the 7 FS functions as compared to the previous evaluation, or an
increase 0of 2 grades in the score of one FS as compared to the

previous evaluation.

In addition, the subject must not be undergoing any acute
metabolic changes such as fever or other medical abnormality. A
change in bowel/bladder function or in cognitive function must

not be entirely responsible for the changes in EDSS or FS scores.

“Relapse Rate” is the number of confirmed relapses per unit time.
“Annualized relapse rate” 1is the mean value of the number of
confirmed relapses of each patient multiplied by 365 and divided
by the number of days that patient is on the study drug.

“Expanded Disability Status Scale” or “EDSS” is a rating system
that is frequently used for classifying and standardizing the
condition of people with multiple sclerosis. The score ranges
from 0.0 representing a normal neurological exam to 10.0
representing death due to MS. The score is based wupon
neurological testing and examination of functional systems (FS),
which are areas of the central nervous system which control
bodily functions. The functional systems are: Pyramidal (ability

to walk), Cerebellar (coordination), Brain stem (speech and
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swallowing), Sensory (touch and pain), Bowel and bladder
functions, Visual, Mental, and Other (includes any other
neurological findings due to MS). (Kurtzke JF, 1983)

A “confirmed ©progression” of EDSS, or “confirmed disease

progression” as measured by EDSS score is defined as an increase
in EDSS of 21 point from baseline for subjects with baseline EDSS

of £5.0, or an increase in EDSS of >0.5 points from baseline for
subjects with baseline EDSS of 5.5. In order to be considered a
confirmed progression, the increase must be sustained for at least
3 months. In addition, confirmation of progression cannot be made

during a relapse.

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

investigational medicinal product.

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

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

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

multilingual, multidisciplinary researchers, originally from

24



WO 2013/166166 PCT/US2013/039090

seven centers in England, Finland, the Netherlands, Norway and
Sweden. The EQ-5D questionnaire 1is in the public domain and can

be obtained from EuroQol.

“Gd-enhancing 1lesion” refers to lesions that result from a
breakdown of the blood-brain barrier, which appear in contrast
studies using gandolinium contrast agents. Gandolinium
enhancement provides information as to the age of a lesion, as
Gd-enhancing lesions typically occur within a six week period of

lesion formation.

“Symbol Digit Modalities Test” or “SDMT” is a measure of
cognitive function using a five minute assessment that quickly
screens for cerebral dysfunction by means of a simple
substitution task. The SDMT is described in, e.g., Smith, 1982;
Christodoulou, 2003; Benedict, 2004; Benedict 2005; Benedict
2006; Houtchens, 2007; Benedict 2007; Warlop 2009; and Toledo,
2008.

“Magnetization Transfer Imaging” or “MTI” 1s based on the
magnetization interaction (through dipolar and/or chemical
exchange) between bulk water protons and macromolecular
protons. By applying an off resonance radio frequency pulse to
the macromolecular protons, the saturation of these protons is
then transferred to the bulk water protons. The result 1is a
decrease 1in signal (the net magnetization of wvisible protons
is reduced), depending on the magnitude of MT between tissue
macromolecules and bulk water. “MT” or “Magnetization Transfer”
refers to the transfer of longitudinal magnetization from the
hydrogen nuclei of water that have restricted motion to the
hydrogen nuclei of water that moves with many degrees of freedom.
With MTI, the presence or absence of macromolecules (e.g. in
membranes or brain tissue) can be seen. (Mehta, 1996; Grossman,

1594)

“Magnetization Resonance Spectroscopy” or “MRS” is a specialized
technique associated with magnetic resonance imaging (MRI). MRS
is used to measure the levels of different metabolites in body

tissues. The MR signal produces a spectrum of resonances that
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correspond to different molecular arrangements of the isotope
being "excited". This signature 1s used to diagnose certain
metabolic disorders, especially those affecting the brain,
(Rosen, 2007) as well as to provide information on tumor

metabolism. (Golder, 2007)

“Modified Fatigue Impact Scale” or “MFIS” is a validated specific
subject-reported outcome measure developed to evaluate the impact
of fatigue on the 1lives of people with MS. This instrument
provides an assessment of the effects of fatigue in terms of
physical, cognitive, and psychosocial functioning. The full-
length MFIS consists of 21 items while the abbreviated version

has 5 items. (Fisk et al, 1994)

“MS Functional Composite” or “MSFC” is a clinical outcome measure
for MS. The MSFC comprises quantitative functional measures of
three key c¢linical dimensions of MS: leg function/ambulation,
arm/hand function, and cognitive function. Scores on component
measures are converted to standard scores (z-scores), which are

averaged to form a single MSFC score. (Fischer, 1999)

“SF-36” 1is a multi-purpose, short-form health survey with 36
questions which yields an 8-scale profile of functional health
and well-being scores as well as psychometrically-based physical
and mental health summary measures and a preference-based health
utility index. It 1s a generic measure, as opposed to one that
targets a specific age, disease, or treatment group. The survey
is developed by and can be obtained from QualityMetric, Inc. of

Providence, RI.

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

These spots are generally older lesions.

“"T2-weighted MRI image” refers to an MR-image that emphasizes T2
contrast by which lesions may be visualized. T2 lesions represent

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

compounds to the subject.

It is understood that where a parameter range is provided, all
integers within that range, and tenths thereof, are also provided
by the invention. For example, “20-60%"” includes 20.0%, 20.1%,

20.2%, 20.3%, 20.4% etc. up to 60.0%.

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

the claims which follow thereafter.

Experimental Details

EXAMPLE 1: ALLEGRO and BRAVO Clinical Trials (Phase III)

ALLEGRO and BRAVO are two clinical trials reported in, e.g., PCT
International Application Publication No. W0/2010/147665 (Tarcic
et al.).

ALLEGRO was a study performed in subjects with RRMS to assess the
efficacy, safety and tolerability of lagquinimod 0.6 mg over
placebo in a double-blind design. The treatment duration in this
study was 24 months and it enrolled 1,106 patients equally

distributed between laquinimod 0.6 mg and placebo arms.

The primary endpoint was annualized relapse rate (ARR). Secondary
endpoints were gadolinium-enhancing (GdE)-T1 and new-T2 lesions,
time to Expanded Disability Status Scale (EDSS) progression
confirmed at 3 months and multiple sclerosis functional composite
(MSFC) =z-score. In ALLEGRO the primary endpoint (ARR) and three

key secondary endpoints were met.
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Lagquinimod treatment effects on the different endpoints are

summarized in Table 1 below.

End-Points % reduction {p-value)
ARR 23% (0.0024)

Brain Atrophy (exploratory endpoint) 32.8% (< 0.0001)

EDSS Progression {3m confirmation) 36% (0.0122)
Cumlative number of GAE T lesions 37% {0.0003)
Cumulative number of new T2 lesions 30% (0.0002)

MSFC z-score 51% (0.59)

Table 1: ALLEGRO: Summary of Efficacy Results

BRAVO was a study performed in subjects with RRMS to assess the
efficacy, safety and tolerability of lagquinimod 0.6 mg over
placebo in a double-blind design with a reference arm of IFN-{-la
(Avonex®) 1in a rater-blinded assessment. The study had treatment
duration of 24 months and enrolled 1,331 subjects equally
distributed between the three (3) treatment arms. The primary
endpoint was ARR. Secondary endpoints were Brain atrophy, time to

EDSS progression confirmed at 3 months and MSFC z-score.

The BRAVO study did not meet its primary endpoint. The results
showed a reduction in the ARR of 17.7% (p=0.0746) in laguinimod
treated patients as compared to placebo. One of the basic
assumptions used to assess the sample size for the study was that
treatment with laquinimod will reduce the patient population ARR
by 25% or more when compared to the placebo group. Thus, the
BRAVO study was not powered to detect a statistically significant

reduction of 17.7%.

The comparator, Avonex® showed a reduction of 25.9% (p=0.0067).
Although no deficiencies were found within the randomization
process, review of baseline characteristics revealed differences
between the laquinimod and placebo arms in two baseline magnetic
resonance imaging (MRI) findings (percent of patients with GdE-T1
lesions 21 and mean volume of T2 lesions (cm3)). In light of this
baseline imbalance, these two baseline MRI parameters were added
to the model as additional covariates. Using this corrected post-
hoc analysis, the primary endpoint of the BRAVO study showed very
similar results to those obtained in the ALLEGRO study in that
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laguinimod reduced the ARR by 21.3% (p=0.0264). The comparator,
Avonex®, showed a 28.6% reduction in ARR (p=0.0021) compared to
placebo after the correction. It is inventors’ assessment that
the corrected —results more adequately represent the true

treatment effect of laquinimod.

The treatment effects of lagquinimod and the comparator Avonex® on

the different endpoints are summarized in Table 2 below:

End-Points Laguinimed 8.6mg Avonex”
Original Corrected Original Corrected
% reduction | % reduction | % reduction | % reduction
{p~valug) {n-value) {p-value) {p-value)
ARR 17.7% 21.3% 25.9% 28.7%
(0.0746) (0.0264) (0.0067) (0.0021)
Brain Atrophy 27.6% 27.4% -10% (0.14) -9% (0.14)
(0.0001) (<0.0001)

EDSS  Progression (3m | 31.3% (0.06) | 33.5% (0.04) | 25.8% (0.13) | 28.7% (0.09)
confirmation)

MSFC 77.7 (0.1505) | 77.1% 66.6 (0.2083) | 63.7%
(0.1152) (0.1582)

Cumulative number of GdE | 21.5% (0.07) | 21.7% (0.062) | 61.5% 60%

T1" lesions (<0.0001) (<0.0001)

Cumulative number of new | 16.5% (0.08) | 18.7% (0.037) | 51.1% 52.3%

T2 lesions (exploratory (<0.0001) (<0.0001)

endpoint)

Table 2: BRAVO: Summary of Efficacy Results

EXAMPLE 2: Clinical Trial (Phase 1III) - Assessment of Oral

Lagquinimod in Preventing Progression of MS

A multinational, multicenter, randomized, double-blind, parallel-
group, placebo-controlled study followed by an active treatment
(clinical trial MS-LAQ-305) is conducted to evaluate the efficacy,
safety and tolerability of two doses of oral administration of
laguinimod (0.6 mg/day or 1.2 mg/day) laguinimod in subjects with

relapsing remitting multiple sclerosis (RRMS).

Study Duration

e Screening period: up to 1 month.

e Double-blind Placebo-controlled (DBPC) period (Period 1): At

least 15 months, but not more than 24 months of once-daily,
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oral administration of either laquinimod 0.6 mg, 1.2 mg or
matching oral placebo. DBPC period for all subjects 1is
declared closed when all ongoing enrolled subjects complete

at least 15 months of treatment.

e Active-treatment (AT) period (Period 2): In this period (24

months), subjects who are assigned to either 0.6 mg or 1.2
mg daily oral laquinimod during the DBPC period continue
with the same treatment assignment, whereas those who are

assigned to placebo receive 1.2 mg daily oral laquinimod.

Study Population

Subjects with Relapsing Remitting Multiple Sclerosis (RRMS).

Study Design

Fligible subjects (approximately 1,800) are randomized in a 1:1:1

ratio into one of the following treatment arms:

1. Laguinimod 0.6 mg: two capsules, one containing 0.6 mg

laguinimod and the other containing matching placebo,

administered orally once daily.

2. Laquinimod 1.2 mg: two capsules containing 0.6 mg laguinimod

administered orally once daily.

3. Matching placebo: two capsules containing placebo (matching

to the 0.6 mg) administered orally once daily.

The study comprises of two treatment periods, Double-blind
Placebo-controlled (DBPC) and Active-treatment (AT). Subjects who
complete 24 months on study drug in Period 1 or complete at least
15 months on study drug when Period 1 is declared closed continue

on to Period 2.

During Period 1, subjects are evaluated at study sites at months:
-1 (screening), 0 (baseline), 1, 2, 3 and every 3 months

thereafter until completion visit of Period 1.
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When Period 1 is declared closed, subjects who complete at least
15 months in the study are requested to attend a completion visit
of Period 1. Completion activities that have already been
performed are not repeated for subjects who completed a wvisit

within the month prior to this visit.

Subjects who stopped treatment with the study drug before the
completion wvisit of Period 1 are considered Early Treatment
Discontinuation (ETD) subjects. During Period 1 ETD subjects
continue follow up according to scheduled visits (until
completion visit of Period 1). Subjects that do not complete
follow up, for any reason, are considered Early Study

Discontinuation (ESD) subjects.

The completion wvisit of Period 1 serves as the baseline visit of
Period 2. During Period 2, subjects are evaluated at study sites
at months OAT (baseline, completion visit of Period 1), 1AT, 2AT,
3AT and every 3 months thereafter until completion/ETD of Period
2. Subjects who are ETD during period 2 are followed only if

indicated for resolution of AE or relapse.

The following assessments are performed at the specified time

points:
1. Vital signs are measured at each study visit.
2. A physical examination is performed at months -1

(screening), 0 (baseline) 1, 3, 6, and every 6 months
thereafter, ETD (if applicable) and until completion wvisit
of Period 1. During Period 2, a physical examination is
performed at months OAT (baseline, completion wvisit of
Period 1), 1AT, 3AT, 6AT and every 6 months thereafter,

until completion/ETD of Period 2.

3. The following safety clinical laboratory tests are

performed:

(a) Complete blood count (CBC) with differential - at all

scheduled visits during Periods 1 and 2.
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Serum chemistry (including electrolytes, liver
enzymes, urea, creatinine, calculated Glomerular
Filtration Rate (GFR) - at screening and prior to each

MRI scan, glucose, total protein, albumin, direct and
total bilirubin and pancreatic amylase) - at all
scheduled visits during the DBPC and AT periods.
Calculated Glomerular Filtration Rate (GFR) is done at

screening and prior to each MRI scan in both study

periods.
Lipid profile (total cholesterol, HDL, LDL,
triglycerides) - at baseline and every 12 months

during the DBPC and AT periods.

Urinalysis - at the screening visit.

Serum f-hCG (human choriogonadotropin beta) in women
of child-bearing potential - at each scheduled study
visit during the DBPC and AT periods.

Urine Pf-hCG test in women of child-bearing potential -
at Dbaseline (month 0) and at all scheduled wvisits

during the DBPC and AT periods.

Starting after wvisit Month 3, between scheduled
visits, a rapid urine B-hCG test is performed in women
of child-bearing potential every 28 (x2) days. The
subject is contacted within 72 hours after the
scheduled test is performed and asked specific
questions regarding the test. In case o0f suspected
pregnancy (positive wurine p-hCG test result) the
caller instructs the subject to make sure that the
study drug has Dbeen discontinued and the subject
arrives at the site as soon as possible (within 10
days) with all study drugs - during the DBPC and AT

periods.

is performed at months -1 (screening), 0 (baseline,

three recordings 10 min apart, before first dose), 1, 2, 3,
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10.

6, and every 6 months thereafter until completion visit of
Period 1 and ETD visit (if applicable). During Period 2, ECG
is performed at months OAT (baseline, completion visit of
Period 1), 1AT, 2AT, 3AT, 6AT and every 6 months thereafter

until completion/ETD of Period 2.

Chest X-ray is performed at months -1 (screening), (if not

performed within 6 months prior to the screening visit).

Adverse Events (AEs) are monitored throughout the study

during Periods 1 and 2.

Concomitant Medications are monitored throughout the study -

during Periods 1 and 2.

The subjects undergo MRI scans at months 0 (baseline) and 15
and an additional MRI 1is performed at ETD wvisit (if
applicable) and completion visit of Period 1, provided no
MRI was performed within the previous 3 months. During
Period 2, MRI 1is performed at months O0AT (baseline,
completion visit of Period 1) and completion/ETD of Period
2. In cases of ETD, the additional MRI 1is performed,

provided no MRI was performed within the previous 3 months.

Neurological evaluations, including Expanded Disability
Status Scale (EDSS), Functional Systems (FS) and Timed 25-
foot walk (T25FW) are performed at months -1 (screening
(excluding T25FwW)), 0 (baseline) and every 3 months
thereafter, ETD visit (if applicable) and until completion
visit of Period 1. During Period 2, neurological
evaluations, including EDSS, FS and T25FW are performed at
months OAT (baseline, completion wvisit of Period 1) and

every 3 months thereafter until completion/ETD of Period 2.

Symbol Digit Modalities Test (SDMT) is performed at months 0
(baseline), 6, 12, 15, 24, ETD visit (if applicable) and
completion wvisit of Period 1. During Period 2, SDMT 1is

performed at months OAT (baseline; completion wvisit of
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Period 1) and every 6 months thereafter, until

completion/ETD of Period 2.

11. The general health status is assessed by the EuroQol (EQ-5D)
questionnaire at months 0 (baseline), ETD wvisit (if
applicable) and completion wvisit of Period 1. During Period
2, EQ-5D is performed at months OAT (baseline; completion
visit of Period 1) and completion/ETD of Period 2.

12. The general health status will be assessed by the Short-Form
general health survey (SF-36) subject-reported questionnaire
at months 0 (baseline) and every 6 months thereafter, ETD
visit (if applicable) and until completion wvisit of Period
1. During Period 2, SF-36 1s performed at months O0AT
(baseline; completion visit of Period 1) and every 6 months

thereafter, until completion/ETD of Period 2.

13. Pharmacokinetic (PK) study: Blood samples for analysis of
lagquinimod plasma concentrations are collected from all

subjects at Months 1, 6 and 12 of Period 1.

14. Relapses are confirmed/monitored throughout the study.

Relapse treatment

The allowed treatment for a relapse is intravenous

Methylprednisolone lgr/day for up to 5 consecutive days.

Re-consent criteria

During Period 1, subjects that meet either of the following
criteria are reminded of the current available MS medications and
the opportunity to terminate the study and are requested to re-
sign a designated informed consent form if he/she chooses to
continue to participate 1in the study, in the same treatment

assignment:

e The subject experiences a confirmed multiple sclerosis (MS)

relapse, (as defined in the protocol).
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e The subject experiences Confirmed Disease Progression (CDP),
defined as an increase in EDSS of 21 point from baseline for
subjects with baseline EDSS of <5.0, or an increase in EDSS
of 20.5 points from baseline for subjects with baseline EDSS
of 5.5. This increase should be sustained for at least 3

months. Progression cannot be confirmed during a relapse.

Subjects that do not sign the re-consent form discontinue
treatment with the study drug (ETD) and continue follow up
according to scheduled visits of Period 1 (until completion visit

of Period 1).

Ancillary studies:

e Pharmacogenetic (PGx) assessment: Blood samples for PGx
parameters are collected from all subjects that signed the
informed consent form during the DBPC period, preferably at
month 0 (baseline DBPC period) or any other wvisit following

month 0 during Period 1.

e Whole blood and serum samples (in selected countries and
sites) are collected for evaluation of the immunological
response to treatment with lagquinimod and further
investigation of the potential mechanism of action, at

months: 0, 1, 3, and 12 of Period 1.

e Magnetization Transfer (MT) (in selected countries and
sites) 1s assessed at months 0 (baseline) and 15. An
additional MRI is performed at completion visit of Period 1
and ETD visit (if applicable), provided no MRI was performed

within the previous 3 months.

e 3D Tl-w acquisition of the cervical cord (in selected
countries and sites) is assessed at months 0 (baseline) and
15. An additional MRI is performed at completion visit of
Period 1 and ETD visit (if applicable), provided no MRI was

performed within the previous 3 months.
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Inclusion/Exclusion Criteria

Inclusion Criteria

1.

Subjects must have a confirmed and documented MS diagnosis
as defined by the Revised McDonald criteria (Polman, 2011)
with relapse onset disease or a relapsing-remitting disease

course.

Subjects must be ambulatory with Kurtzke EDSS score of 0-5.5

in both screening and randomization visits.

Subjects must be in a stable neurological condition,

relapse-free and free of any corticosteroid treatment

[intravenous (IV), intramuscular (IM) and/or per os (P0O)] or
adrenocorticotrophic hormone (ACTH), 60 days prior to
randomization.

Subjects must have experienced at least one documented

relapse in the 12 months prior to randomization.

Subjects must be between 18 and 55 vyears of age at

screening, inclusive.

Subjects must have disease duration of at least 6 months,
but not more than 12 years (from the first symptom) prior to

randomization.

Women of child-bearing potential must practice an acceptable
method of birth control until 30 days after the last dose of
treatment was administered [acceptable methods of birth
control in this study include: surgical sterilization,
intrauterine devices, oral contraceptive, contraceptive
patch, long-acting injectable contraceptive or double-

barrier method (condom or diaphragm with spermicide)].

Subjects must be able to sign and date a written informed

consent prior to entering the study.

Subjects must be willing and able to comply with the

protocol requirements for the duration of the study.
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Exclusion Criteria

1.

10.

11.

12.

Subjects with progressive forms of MS.

Subjects with Neuromyelitis Optica (NMO).

Use of experimental or investigational drugs (including
dimethyl fumarate and Teriflunomide) and/or participation in
drug clinical studies within 6 months prior to

randomization.

Use of immunosuppressive agents, including fingolimod
(Gilenya®) or cytotoxic agents, including Cyclophosphamide

within 6 months prior to randomization.

Use of any of the following within 2 vyears prior to
randomization: natalizumab (Tysabri®), rituximab,

ocrelizumab, atacicept, belimumab, or ofatumumab.

Previous treatment with glatiramer acetate (Copaxone®)
Interferon-f (either la or 1lb) or intravenous immunoglobulin

(IVIG) within 2 months prior to randomization.

Chronic (more than 30 consecutive days) systemic (IV, IM or
PO) corticosteroid treatment within 2 months prior to

randomization.

Previous use of Mitoxantrone (Novantrone®), Cladribine, or

alemtuzumab (CAMPATH-1H).

Previous use of laquinimod.

Previous total body irradiation or total lymphoid

irradiation.

Previous stem cell treatment, autologous bone marrow

transplantation or allogenic bone marrow transplantation.

Use of moderate/strong inhibitors of CYP3A4 within 2 weeks

prior to randomization.

37



10

15

20

25

WO 2013/166166 PCT/US2013/039090

13.

14.

15.

16.

17.

18.

Use of inducers of CYP3A4 within 2 weeks prior to

randomization.

Pregnancy or breastfeeding.

Serum levels 23xULN of either ALT or AST at screening.

Serum direct bilirubin which is 22xULN at screening.

Subjects with a clinically significant or unstable medical
or surgical condition that would preclude safe and complete
study participation, as determined by medical history,
physical examinations, ECG, laboratory tests MRI or chest X-

ray. Such conditions may include:

. A cardiovascular or pulmonary disorder that cannot be
well-controlled by allowed medications permitted by
the study protocol.

. A Central Nervous System (CNS) disorder other than MS
that may jeopardize the subject's participation in the
study, including such disorders that are demonstrated

on the baseline MRI.

] A gastrointestinal disorder that may affect the

absorption of study medication.

. Renal disease.

] Any form of acute or chronic liver disease.

. Known human immunodeficiency virus positive status.

J A history of drug and/or alcohol abuse.

. Unstable psychiatric disorder.

] Any malignancies, excluding basal cell carcinoma, in

the 5 years prior to randomization.

A known history of sensitivity to gadolinium (Gd).
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19. GFR £60 mL/min at the screening visit.
20. Inability to successfully undergo MRI scanning.
21. Subjects who underwent endovascular treatment for Chronic

Cerebrospinal Venous Insufficiency (CCSVI) within 3 months

prior to randomization.

22. Known hypersensitivity that would preclude administration of
laguinimod capsule, such as hypersensitivity to mannitol,

meglumine or sodium stearyl fumarate.

Qutcome Measures

Primary Outcome Measure

Time to Confirmed Disease Progression (CDP) during the DBPC

period, where CDP is defined as an increase in EDSS of 21 point

from baseline for subjects with baseline EDSS of =£5.0, or an

increase in EDSS of 20.5 points from baseline for subjects with
baseline EDSS of 5.5. This increase should be sustained for at

least 3 months. Progression cannot be confirmed during a relapse.

Analysis is performed at the completion of the DBPC period.

Secondary Outcome Measures

e Brain atrophy as defined by the percent change in brain
volume from baseline to month 15 (for subjects that
performed ETD, the MRI from the ETD visit is included in the
analysis provided the subject completed 9 months or

treatment) .

e The time to first confirmed relapse during the DBPC period.

Safety and Tolerability Outcome Measures

1. Adverse events
2. Vital signs
3. ECG findings
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4. Clinical laboratory parameters
5. Proportion of subjects (%) who prematurely discontinued from

the study, reason of discontinuation and the time to ETD.

o. Proportion of subjects (%) who prematurely discontinued from

the study due to AEs and the time to withdrawal.

Additional Exploratory Endpoints

Exploratory endpoints include Cognitive (SDMT), MRI and quality
of life. MRI endpoints are analyzed based on scans performed at

month 15 and 24. Exploratory endpoints include:

. Change from baseline in the Symbol Digit Modalities Test
(SDMT) score.

. Annualized Relapse Rate (ARR).

. Brain atrophy as defined by the percent change in brain

volume from baseline to month 24.

] Number of GdE-T1 lesions.

] Number of new T2 lesions.

J Number of new Tl hypointense lesions (black holes).

J Change from baseline in T2 lesions volume.

] Change from baseline in GdE-T1 lesions volume.

] Change from baseline in T1 hypointense lesions volume (black
holes) .

. The general health status, as assessed by the EuroQol (EQ-

5D) questionnaire.

. The general health status and health-related quality of
life, as assessed by the Short-Form general health survey

(SF-36) subject-reported questionnaire.
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. Change from baseline in disability as assessed by the Timed

25-foot walk (T25FW).

Primary End Point Analysis

The primary endpoint of the study is the time to CDP during
Period 1. The primary analysis for the comparisons between each
dose of laquinimod (0.6 mg and 1.2 mg) vs. placebo is conducted
utilizing the baseline adjusted Cox’s proportional hazards (PH)
model (SAS® PROC PHREG). Categorical EDSS at baseline (54 or >4),
Country/Geographical Region (CGR), categorical age at baseline
(£40 or >40) and T2 volume at baseline are included as covariates
in the model. In addition, the time to confirmed progression of
EDSS is presented by Kaplan-Meier curves stratified by treatment
group. The adequacy of the proportional hazards assumption is
confirmed by including two time dependent covariates of dose by
log (time) interactions in the primary analysis model and testing
each of them in 5% level. In case the PH assumption is rejected
for a certain dose, the log rank test (SAS® PROC LIFTEST) is used

for statistical inference in this dose.

Secondary End-Points Analyses

The analysis of brain atrophy as measured by Percent Brain Volume
Change from baseline (PBVC) to month 15 is based on two contrasts
between laquinimod 0.6 mg and 1.2 mg vs. placebo while utilizing
the baseline-adjusted analysis of covariance (SAS® PROC GLM). In
addition to treatment group, normalized brain volume at baseline,
Indicator of GdE lesions at baseline (21 vs. 0), T2 wvolume at

baseline and CGR are used as covariates.

The analysis of the time to confirmed relapse during Period 1 is
based on two contrasts between laquinimod 0.6 mg and 1.2 mg vs.
placebo utilizing the Dbaseline adjusted Cox’s proportional
hazards model Regression (SAS®PROC  PHREG) . In addition to
treatment group, baseline EDSS score, log of the prior 2-year
relapses (+1), CGR, Indicator of GdE lesions at baseline (21 vs.
0) and T2 wvolume are used as covariates. The adequacy of the

proportional hazards assumption is confirmed by including two

41



10

15

20

25

30

35

WO 2013/166166 PCT/US2013/039090

time-dependent covariates of dose by log (time) interactions in

the primary analysis model and testing each of them in 5% level.

Results

This «c¢linical study shows that, as compared to 0.6 mg/day
laguinimod treatment, 1.2 mg/day lagquinimod treatment show
improved efficacy in treating RRMS patients with respect to all
endpoints. Specifically, as compared to 0.6 mg/day laquinimod
treatment, 1.2 mg/day laguinimod treatment is more effective in
shortening the time to CDP and time to confirmed relapse,
reducing brain atrophy, as measured by percent brain volume change
from baseline, reducing relapse rate, slowing the progression of
disability, and reducing the development of new MRI lesions in

RRMS patients.

According to the study, as compared to RRMS patients treated
daily oral administration of 0.6 mg laquinimod or placebo, RRMS
patients treated with daily oral administration of 1.2 mg
lagquinimod experience a prolonged time to CDP. In addition, as
compared to RRMS patients treated daily oral administration of
0.6 mg laguinimod or placebo, RRMS patients treated with daily
oral administration of 1.2 mg lagquinimod have reduced brain
atrophy, as measured by percent brain volume change from baseline
to month 15. Moreover, as compared to patients treated with daily
oral administration of 0.6 mg laquinimod and placebo, patients
treated with daily oral administration of 1.2 mg laquinimod
experience a prolonged time to first confirmed relapse.
Furthermore, as compared to RRMS patients treated daily oral
administration of 0.6 mg laquinimod or placebo, RRMS patients
treated with daily oral administration of 1.2 mg lagquinimod have
reduced number of confirmed relapses, which is directly related

to the relapse rate.

Still further, as compared to RRMS patients treated daily oral
administration of 0.6 mg laquinimod or placebo, RRMS patients
treated with daily oral administration of 1.2 mg lagquinimod have
improved Symbol Digit Modalities Test (SDMT) score, lower

annualized relapse relate, reduced brain atrophy as measured by
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the percent change in brain volume from baseline to month 24,
reduced the accumulation of disability as measured by the MSFC
score or Timed 25-foot walk (T25FW), reduced MRI-monitored disease
activity in RRMS patients, as measured by the cumulative number of
enhancing lesions on T;-weighted images, the cumulative number of
new hypointense lesions on T;-scans, the cumulative number of new
T, lesions, number of GdE-T1 lesions, number of new T2 lesions,
number of new Tl hypointense lesions (black holes), change from
baseline in TZ2lesions volume, change from baseline in GdE-T1
lesions volume, and change or change from baseline in T1

hypointense lesions volume (black holes)

Yet further, fatigue and functional status of patients treated
with 1.2 mg/day laguinimod was maintained or improved as compared
to patients treated with 0.6 mg/day lagquinimod or placebo.
Finally, as compared to RRMS patients treated daily oral
administration of 0.6 mg laquinimod or placebo, RRMS patients
treated with daily oral administration of 1.2 mg laquinimod
experiences show improved functional status and general health,
as assessed by the Short-Form general health survey (SF-36)

subjected-reported questionnaire.

Finally, daily oral administration of 1.2 mg lagquinimod is more
effective in providing neuroprotection to the patients as
compared to daily oral administration of 0.6 mg lagquinimod or

placebo.
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What is claimed is:

1. A method of treating a human patient afflicted with multiple
sclerosis or presenting a clinically isolated syndrome, the
method comprising orally administering to the human patient
lagquinimod or a pharmaceutically acceptable salt thereof at a
daily dose of about 1.2 mg laguinimod so as to thereby treat

the human patient.

2. The method of c¢laim 1, wherein the administration of
laguinimod is effective to alleviate a symptom of or a

condition associated with multiple sclerosis.

3. The method of claim 2, wherein the administration of
lagquinimod is effective to increase the time to confirmed
disease progression, increase the time to confirmed
relapse, reduce brain atrophy, reduce relapse rate, reduce
rate of confirmed relapses requiring hospitalization and/or
IV steroids, reduce the accumulation of disability, reduce
or inhibit progression of the level of fatigue, improve or
inhibit deterioration of the functional status, improve or
inhibit deterioration of the general health, reduce MRI-
monitored disease activity or reduce cognitive impairment in

the human patient.

4. The method of c¢laim 3, wherein the administration of
lagquinimod is effective to increase the time to confirmed

disease progression in the human patient.

5. The method of claim 4, wherein confirmed disease progression
is measured by Kurtzke Expanded Disability Status Scale
(EDSS) score.

6. The method of claim 5, wherein the patient had an EDSS score

of 5 or less prior to administration of laguinimod.

7. The method of claim 5, wherein the patient had an EDSS score

of 5.5 or greater prior to administration of laguinimod.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

The method of claim 6, wherein confirmed disease progression

is at least a 1 point increase of the EDSS score.

The method of claim 7, wherein confirmed disease progression

is at least a 0.5 point increase of the EDSS score.

The method of any one of claims 4-9, wherein the time to

confirmed disease progression is increased by 20-60%.

The method of any one of claims 4-9, wherein the time to

confirmed disease progression is increased by at least 50%.

The method of claim 3, wherein the administration of
lagquinimod is effective to increase the time to confirmed

relapse in the human patient.

The method of c¢laim 12, wherein the time to confirmed

relapse is increased by at least 20%.

The method of c¢laim 13, wherein the time to confirmed

relapse is increased by at least 30%.

The method of claim 3, wherein the administration of
lagquinimod is effective to reduce brain atrophy in the human

patient.

The method of claim 15, wherein brain atrophy is reduced by

at least 20%.

The method of claim 16, wherein brain atrophy is reduced by

at least 30%.

The method of claim 3, wherein the administration of
lagquinimod is effective to reduce relapse rate in the human

patient.

The method claim 18, wherein the relapse rate is reduced by

at least 30%.

The method claim 19, wherein the relapse rate is reduced by

at least 70%.
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

The method of claim 3, wherein the administration of
lagquinimod is effective to reduce the accumulation of

disability in the human patient.

The method of claim 21, wherein the accumulation of

disability is assessed by the timed 25-foot walk (T25FW).

The method of claim 3, wherein the administration of
laguinimod is effective to reduce or inhibit progression of

the level of fatigue in the human patient.

The method of claim 23, wherein the level of fatigue is
assessed by the patient’s Modified Fatigue Impact Scale
(MFIS) score.

The method of claim 24, wherein the administration of
lagquinimod decreased the human patient’s MFIS score,
compared to a patient not receiving the lagquinimod

treatment.

The method of claims 24 or 25, wherein the administration of
lagquinimod decreased the human patient’s MFIS score,
compared to the patient at the start of the laguinimod

treatment.

The method of any one of claims 24-26, wherein the MFIS
score decreased within 24 months of the start of lagquinimod

treatment.

The method of claim 3, wherein the administration of
lagquinimod is effective to improve or inhibit deterioration

of the functional status in the human patient.

The method of claim 28, wherein the functional status of the
patient is measured by the patient’s Short-Form General

Health survey (SF-36) Subject-Reported Questionnaire score.

The method of claim 29, wherein the administration of

lagquinimod decreased the human patient’s SF-36 score,
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31.

32.

33.

34.

35.

36.

37.

38.

39.

compared to a patient not receiving the lagquinimod

treatment.

The method of claims 29 or 30, wherein the administration of
lagquinimod decreased the human patient’s SF-36 score,
compared to the patient at the start of the laguinimod

treatment.

The method of any one of claims 29-31, wherein the patient’s

SF-36 mental component summary score (MSC) is decreased.

The method of any one of claims 29-32, wherein the patient’s

SF-36 physical component summary score (PSC) is decreased.

The method of any one of claims 29-33, wherein the SF-36
score 1is decreased within 24 months of the start of

lagquinimod treatment.

The method of claim 3, wherein the administration of
lagquinimod is effective to improve or inhibit deterioration

of the general health in the human patient.

The method of claim 35, wherein the general health of the
patient is assessed by the patient’s EQ-5D Standardized

Questionnaire score.

The method of c¢laim 36, wherein the administration of
lagquinimod increased the human patient’s EQ-5D score,
compared to a patient not receiving the lagquinimod

treatment.

The method of claims 36 or 37, wherein the administration of
lagquinimod increased the human patient’s EQ-5D score,
compared to the patient at the start of the laguinimod

treatment.

The method of any one of claims 36-38, wherein the EQ-5D
score increased within 24 months of the start of lagquinimod

treatment.
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40.

41.

42.

43.

44,

45.

46.

47.

48.

The method of claim 3, wherein the administration of
lagquinimod 1is effective to reduce MRI-monitored disease

activity in the human patient.

The method of claim 40, wherein the MRI-monitored disease
activity is assessed by the number of GdE-T1 lesions, the
number of new T2 lesions, the number of new Tl hypointense
lesions (black holes), change in T2 lesions wvolume, change
in GdE-T1 lesions volume or change in Tl hypointense lesions

volume (black holes).

The method of claim 3, wherein the administration of
lagquinimod 1is effective to reduce cognitive impairment in

the human patient.

The method of claim 42, wherein the cognitive impairment is

assessed by the Symbol Digit Modalities Test (SDMT) score.

The method of any one of claims 1-43, wherein the patient had
disease duration of at 1least 6 months prior to starting

lagquinimod treatment.

The method of any one of claims 1-44, wherein the laquinimod

is administered as monotherapy for multiple sclerosis.

The method of any one of claims 1-44, wherein the laquinimod
is administered as adjunct therapy with an other multiple

sclerosis treatment.

The method of claim 46, wherein the other relapsing-
remitting multiple sclerosis treatment is administration of
interferon Dbeta 1-a, interferon Dbeta 1-b, glatiramer
acetate, mitoxantrone, natalizumab, dialkyl fumarate or

fingolimod.

The method of any one of claims 1-47, wherein the human
patient 1is afflicted with relapsing-remitting multiple

sclerosis.
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49.

50.

51.

52.

53.

54.

A method for treating a human subject by providing
neuroprotection to the human subject comprising orally
administering to the human subject a daily dose of about 1.2
mg laquinimod or a pharmaceutically acceptable salt thereof
so as to thereby treat the human subject by providing

neuroprotection to the human subject.

The method of claim 49, wherein the administration of
laguinimod reduces neuronal dysfunction, reduces neuronal
injury, reduces neuronal degeneration, or reduces neuronal

apoptosis.

The method of c¢laim 50, wherein the administration of
lagquinimod reduces neuronal dysfunction in the Central
Nervous System, reduces neuronal injury 1in the Central
Nervous System, reduces neuronal degeneration in the Central
Nervous System, or reduces neuronal apoptosis in the Central

Nervous System.

A method of treating a human patient afflicted with multiple
sclerosis or presenting a clinically isolated syndrome, by
increasing the time to <confirmed disease progression,
increasing the time to confirmed relapse or reducing brain
atrophy in the human patient, the method comprising orally
administering to the patient laguinimod or a
pharmaceutically acceptable salt thereof at a daily dose of
about 1.2 mg laquinimod so as to thereby treat the human
patient by increasing the time to confirmed disease
progression, increasing the time to confirmed relapse or

reducing brain atrophy in the human patient.

The method of claim 52, wherein the administration of
lagquinimod is effective to increase the time to confirmed

disease progression in the human patient.

The method of claim 52, wherein the administration of
lagquinimod is effective to increase the time to confirmed

relapse in the human patient.
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55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

The method of claim 52, wherein the administration of
lagquinimod is effective to reduce brain atrophy in the human

patient.

The method of any one of claims 52-55, wherein the lagquinimod

is administered as monotherapy for multiple sclerosis.

The method of any one of claims 52-55, wherein the lagquinimod
is administered as adjunct therapy with an other multiple

sclerosis treatment.

The method of claim 57, wherein the other relapsing-
remitting multiple sclerosis treatment is administration of
interferon Dbeta 1-a, interferon Dbeta 1-b, glatiramer
acetate, mitoxantrone, natalizumab, dialkyl fumarate or

fingolimod.

The method of any one of claims 52-58, wherein the human
patient 1is afflicted with relapsing-remitting multiple

sclerosis.

The method of any one of claims 1-59, comprising orally
administering to the human patient or subject laquinimod or a
pharmaceutically acceptable salt thereof at a daily dose of

1.2 mg lagquinimod.

The method of any one of claims 1-60, wherein the laquinimod

is administered in the form of laquinimod sodium.

The method of any one of claims 1-01, wherein the

administration is for a period of greater than 24 weeks.

The method of any one of claims 1-62, wherein laquinimod is

administered in the form of a tablet or a capsule.

A pharmaceutical oral wunit dosage form of about 1.2 mg
lagquinimod or a pharmaceutically acceptable salt thereof and
a pharmaceutically acceptable carrier for use in treating a
human patient afflicted with multiple sclerosis or

presenting a clinically isolated syndrome.
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65.

66.

67.

A pharmaceutical oral wunit dosage form of about 1.2 mg
lagquinimod or a pharmaceutically acceptable salt thereof and
a pharmaceutically acceptable carrier for use in treating a
human subject by providing neuroprotection to the human

subject.

A pharmaceutical oral wunit dosage form of about 1.2 mg
lagquinimod or a pharmaceutically acceptable salt thereof and
a pharmaceutically acceptable carrier for use treating a
human patient afflicted with multiple sclerosis or
presenting a clinically isolated syndrome, by increasing the
time to confirmed disease progression, increasing the time
to confirmed relapse or reducing brain atrophy in the human

patient.

The pharmaceutical oral unit dosage form of any one of

claims 64-66, in the form of a tablet or a capsule.
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