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Safinamide in the treatment of dyskinesia
Fieid of the Invention

The invention relates (o the ireatment and praphyiaxis of dyskinesias, preferably
dyskinesias associated with dopamingrgic therapy.

Background of the Invention

Diyskingsias are characlerized by the development in 8 subject of abnormal
irvoluntary movements and may manifest as chorea {irregular, involuntary
movements of the body, sspecially the face and exiremities) or dystonia (disorder
or lack of muscle tonicity). "dyskinesia” describes the oocurrence of these
abnormal involuntary movemeanis in a8 subject. Such movemenis include ballistic
movemenis and atheloid movemenis of the trunk, Himbs and facial musculature,

One way in which dyskinesias may arise g as a side effect of dopamineg
reptacement therapy for Parkinsonism or other basal ganglia-relgted movement
disorders. Parkinsonism is a syndrame of syrmpioms characterised by slowness
of movement {bradvkinesia}, rigidity andior tremor. Parkinsonian symploms are
seen in g variety of conditions, most commaonly in diopathic parkinsonism {i.e.
Parkinsor's Disease) but siso following treatment of schizophrenia, manganese
poisoning, haead injury and the iike,

The use of dopamine-replacing agents, such as L-dopa and apomgorphine, as
symptamatic treaiments for conditions such as Parkinson's disease has
increased the quality of tife of patients sulfering from the conditions. However,
dopamine-repiacement therapy has limilations, especiglly following long-term
freatment. Problems can include a wearing-off of the anti-parkinsonian efficacy of
the treatment and in particular the appearance of a range of side effecis or
secondary effects, These effects may manifest as dyskinesias such as chorga
and dystonia. Dyskinesia can be seen either when the patlient is undergoing
dopamine-reptacement therapy {in the case of chorea andior dystonia) or even
when off therapy fwhen dystonia is pravalent). Ulfimately, these effects severaly
Emit the ussduiness of dopaminergic trealments.
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Many atlempts have been made o develop agenis that will prevent the
development of, and/or reat, dyskingsias. For instance, attempts have beean
madie to develop novel dopaming replacement therapies that will obwiate or
mitigate dyskinetic effects aithough such attempts have met with limited success.
in other instances, combination tregtments have been favourad.

Safinamide, 2(8)-{+3-2-[4-(3-Fluorobenzyloxyibenzylaminelpropionamide, is an
alpha-aminoamide derivative that is preferably orally formulated snd used in form
of its methanesulfonate (1.1 salt, molecular weight 3884527}, is currently being
developed as an add-on treatment, preferably wilth dopamingrgic therapy, such
as L-dopa, for patients with Parkinson's disease. Also, an effect of safinamide on
diskinesia has been described e.g. by Sioochi in Neurslogy 2006, 67{5upp!
$3824-828.

Safinamide iz believed to have a novel dual mechanism of action based on the
enhancement of the dopaminergic function (through reversible inhibition of
moncamine oxidase-B and dopamine uptake) and reduction of glutamatergic
activity by inhibiting glulamate release (Drugs of the Fulure 2001, 26(8) 745
748, BExpert Qpin. Investig. Drugs, 2008 17(7), 11151125},

WOZO4088353 disclose the use of safinamide or its derivaiives in the frelment
of P in various combinations with other agents, such as L-dopa/PDL
Safinamide or a derative thereol is generally described 1o be used in the
ireatment of PD in dosages of up 1o 700 mg per day, including 300 mg per day.
Palients that have been treated according o the example of WO2004088353
were early stage parkinson's disease palients, not having been treated with L-
dopa or having only recently been treated with L-dopa. These palients received
significantly lower dosages {15 mg/kg and 1.0 mg/kg per day} than the broadly
sigtad 700 mg or 300 mg in combination with a dopamine agonist. No sffect has
been reporied in this prior art document as o diskinesia, as this symplom is
tvoical only for iste stage patients having been treated long term with L-dopa.

Early phase H dose-finding clinical studies showed that safinamide was safe and
gitective in the treatment of PL), without increasing dyskinesia (Stoochi, ¥,
Arnold, ., Onofr], M. et al. Improvement of molor funclion in early Parkinson
dizsease by safinamide. Neurclogy 2004, 63{(4) 746-8}. A worldwide, double-
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blind, placebo-controlied phase Hi study in patients with sarly-stage disesse was
condusted 10 assess the salely and efficacy of safinamide as adjunctive therapy
W a dopaming agonist with the goal of delaying the need for addition of levodapa
{Stoechi, £, Borgohain, R, Onofrj, M. et gl. Safinamide a new anti-parkinson
agent is effective and weill-tolerated in garly PD patients on a sigble dose ol a
single DA-agonist: Resulis of a randomized, international, placebo-controlied,
phase HE gl Neurology 2007, 88{Suppt, 1) Abst 20.001}. This comparalive
dose siudy was conducted in 270 patients receiving 8 single dopamine agonist
plus piacebo, 50-100 my/day safinamide or 150-200 mg/day safinamide. After 6
months, statistically significant benefits with safinamide at doses of 50 and 100
mgiday were abserved on motor symptoms (UPDRS L -8.027.2vs, 38271},
ADLs (UPDRS I, 2.2 2 3.8 va. ~1.2 £ 3.5}, guality of life and Clinical Global
impression {CGH of severity. Al the higher daily dose of 150--200 mg/day, no
ncremenial benedits were observed over the lower dose. The mean change from
asgline in the UPDRSE Hl was ~4.7 in the 50100 myg/day safinamids group
compared o —1.95 in the placebo group {p = 0.019). The higher dosing rangs,
howaver, did not vield any siatistically significant benefit over dopaming agonist
manatherapy.

Safinamide has also been used in healthy subjects in dosages up 1o 10 mo/kyg
per day, (Pharmacological Research 50, 2004, 77-85) and in epllepsy palients in
dosages up o 300 mg per day {(Epilepsy Research 61, 2004, 1-48).

A significant reduction of dyskinesia was observed at 100 mg and 150 myg
safinarnide per day, when added 1o 8 siable dose of L-dopa (Blocehi, Neuralogy
2006; 67{(Suppl 21:524-820). However, it is algo reported in the same documeant,
that there is no further improvement achieved at a higher dosage, i.e. 200 mg per
day.

Therefore, it appears that safinamide is useful in the freatment of dyskinesias in
parkinson's disease. However due 1o the reported limitation of its effects,
particuianty in dosages higher than 150 mg per day, there s still a nesd to
develop ways by which dyskingsias may be trealsd maore effeciively.
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Summary of the invention

Contrary 1o what is taught by the prior art, it has now been found that safinamide
when given t a human patient in a dosage higher than 200 mg per day o an
equivalent dosage of any pharmaceulically accepiable salt thereof, such as
safinamide methanssulfonate, is particularly effective and useful for the treatment
of dyskinesias. Specifically, {13 found that a higher dosage higher than 200 mg
par day leads o improved traaiment results. Dyskinesias {&. g. ¢chorea and
dystonia) are at least reduced, when safinarmide is given in these high dosages
o PD patients on dopamine-replacement therapy, particularly 1o late-stage P
patients, having been ireated with L-dopa.

Detalled Description of the Invention

The present invention which is based on the finding that the use of safinamide in
human patients in dosages higher than 200 mg per day may be used o ireat
many types of dyskingsia, For instance safinamide may be used according o the
invention {0 freat dyskinesia associated with Huntingion's disease, idiopathic
torsion dystonia, tardive dyskinesiz or off-dystonia in Parkinson's disease and
most particularly for dyskinesia associated with parkinsonism, . g. idiopathic
Parkinson's disgase, post-encephalitic parkinsonism or parkinsorsm resulting
from head injury.

Throughout the specification parkinsonism, PD, parkinson and parkinson's
dizease gre used interchangeably.

Praferably, ihe term "dosages higher than 200 myg per day” is defined as
‘dosages equal o or higher than about 240 mg per day, more preferably equal i
or higher than about 270 mg per day, equal t© or higher than about 290 mg per
day, equal 1o or higher than about 300 mg pear day, agual io or higher than about
330 mg per day, equal to or higher than about 370 mg per day, squal to or higher
than about 400 mg per day. The ferm “dosages higher than 200 mg per day”
includes dosages between about 240 myg per day and about 1000 mg per day,
preferably dosages betwesn about 278 mg par day and about 740 myg per day,
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more praferably dosages between about 280 mg per day and about 430 mg per
day. Even more preferably, the term “dosages higher than 200 mg per day” is to
mean about 248 mg per day, about 250 myg per day, about 260 myg per day,
about 270 mg per day, aboul 280 mg per day, about 280 myg per day, about 300
mg per day, about 310 mg per day, about 320 myg per day, about 330 mg per
day, about 340 myg per day, about 350 mg per day, about 3680 mg per day or
about 370 mg per day.

Most preferably, the term "dosages higher than 200 mg per day” is defined a5 “a
dosags of about 300 mg per day”.

The present invention also relates 1o the reatment of dyskingsias which manifest
as hyperkinetic activity {&. g. Tourstle's syndrome}.

The present invention glso reigtes {0 the reatment of dyskinesias which arise 85
a side or secondary effect of other therapeautic agents. For instance, the present
rverntion relates (o the reatment of dyskingsia associated with ropinirole,
pramipexocte, cabergoline, bromeriptine, lsuride, pergolide, L-DOPA or
apomorphine tresiment. Satinamide is preferably used according o the invention
for the reatment of dyskinesia associated with L- BOPA or spomorphing
treatment.

L-dopa {Levodopa { (-+-L-aipha-amino-beia- (3, 4-dihydroxybenzens} propanoic
acud) increases dopamine concaniration in the stratum, especially when s
peripheral metabolism is inhibited by a peripheral decarboxvlase inhibitor {(PDI).
L-dops/Pl (e, the combination of L-dopa and P therapy is widely used for
syrrptornatic therapy for Parkinson's dissase, such as combinations with L-dopa,
with carbidopa  {-FL-alpha-hydrazing-alpha-methyl-bata- (3, 4-
difydroxybenzene) propancic acid monchydrale), such as SINEMET ; L-dopa
and controlied release carbidopa (SINEMET-CR {g)), L-dopa and benserazide
{(MABOFAR {g), Prolopa), L-dopa plus controlied release benserazide (2-Aming-
F-hydroxy-propionic acid N'- (2, 34-rihydroxy- benzyll-hydrazide), MADOPAR-
HES.

The present invention particulary relates o the freatment of dyskinesia caused
by agents used (o treat PD. In this respedt a preferred embodiment is the
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freatment of dyskinetic side-effects or secondary effects associated with L-DOPA
or apomorphing therapy for parkinsonism.

Safinamide may be used according to the present invention io Ireat dyskinesiz as
a monotherapy {6 &. use of the compound alonel; as an adjunct 1o medicaments
e.g. {0 prevent dyskingtic effecis caused by the medicament, The medicaments
are &. g. L-dopa or apomorphine or dopaming agonists given 1o treat
parkinsonian patients or alternatively satinamide may be given in combination
with othar compounds or treatrments which also reduce dyskinesia, 8. g. p-opioid
receptor antagonists, aZ-adrenorecepior-antagonists, cannabinoid OB 1-
antagonists, NMDA receptor-antagonists, Biperiden, Orphenadrine,
Diphenhydramine, Procyclidine, Trihexyphenidyl, Benziroping,

in one embodiment, the method and combination theraples according o the
invention include one or more of levodopa/PDig, dopaming agonists, amantiding
and catechol-O-methyltransiferase (COMT) inhibitors.

in a preferred embodiment, safinamide, the safinamide base or any other
pharmaceutically acceptable salt thereol, may be combinded with levodopa/POI
and may also include additional Parkinson's Dissase agents such ag COMYT
inhibitors, amaniidine andior dopaming agonists. One combination which can be
used in the pharmaceutical compositions, methods and combination therapies of
the invention includes safinamide, the safinamide base or any other
pharmaceutically acceptable salf thered!, and tevadopa/PDI Another
combinaiion which can be used it the pharmaceutical compositions, methods
and combination therapies of the invention includes safinamide, the safinamide
base or any other sharmaceutically acceptable sait thered!, |, levodopa/P, and
a COMT inhibitor. Another combination which can be used in the pharmaceulical
compositions, methods and combination therapies of the nvention includes
safinamide, the safinamide base or any other pharmaceutically accepiable salt
thereof, |, levodopa/PDI, and a dopaming agonist, Another combination which can
e used in the pharmacsutical compositions, methads and combination therapies
of the invention includes safinamide, the safinamide base or any other
charmaceutically acceptable salt thereof, levodopa/POE a3 COMT inhibilor, and a
dopamine agonist,
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in one aspedt, 8 combination therapy for PD includes safinamide, the safinamide
base or any other pharmaceutically accepiable salt thereo!, and a dopamine
agonist. In ong embodiment, 2 combination therapy for FD includes safinamide,
the safinamide base or any other pharmaceulically accepiable salt thereof, and
one or more of bromoorniptine, cabergoline, lisuride, pergolide, ropinirole,
apomorphine, sumanirole, rotigotine, alipexoie, dihydrosrgocripting, and
pramipexole, for realing a patient in need of PD treaiment.

in ancther aspect, 2 combination therapy for PO includes safinamide, the
safinamide base or any othgr pharmaceutically acceptable salt thereo!, and
levodopa/PLL In one embodiment a combination therapy for PD includes
safinamide, the safinamide base or any other pharmaceutically acceptable sall
thereot, and ong or more of levodopa/PDIs such as levodopa plus carbidops
{(SINEMET) levodopa plus controlied release carbidopa (SINEMET-OR {g)},
levodopa plus benserazide (MADOPAR, levodopa plus controlied release
benserazide (MADOPAR-HBS) for tresting a patient in neead of PL) treatment,

COMT {catechol-O-methyitransierase} inhibitors enhance L-dopa freatment as
they inhibif L-dopa’s metabolism, enhancing s bioavailability and thereby making
more of the drug available in the synaptic cleft for a longer period of time.
Examples of COMT inhibltors include tolcapone (3, 4-dibydrosty-4-methyl-5-
nitrobenzophenone) and entacapone {({(E3-2- cvanoe-3- {3, 4-dihydroxy-5-
nitrophenyi}-N, N-diethyl-2-propenamide

Preferably, according i the prasent invention, safinamide s combined with al
teast one of L-dopa, PO, dopamine agonists, such as pramipexoie, ropinerole,
COMT.

Therefore, the present invention relates (o a method for freating dyskinesias
associated with dopaminergic therapy which comprises administering safinamide
it a dosage higher than 200 mg per day or an equivalent dosage of any
charmaceutically acceptable salt thereo!, such as safinamide methanasulfonate,
0 a patient in need thereof,

The term "an equivalent dosage of any pharmaceulicaily acceptable salt therenl”
refales o the dosage calculated based on the molecular weight of the respective
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sait, B.g., i the methansulfonate is used, an equivalent dosage to 300 myg
safinamide would be 385.28 mg safinamide methansulfonate.

Safinamide is preferably usead in form of s methansulfonate {1:1 sall).

Treatment of dyskinesias includes both reduction of dyskinesias and prophylactic
ireatment io prevent or ameliorale increased dyskinesias due (o other therapy,
for example dopaminergic therapy.

Conventional ireatment of Parkinson's Disease includes ireatment with L-dopa
and with refated drugs such as dopaminergic agents. L-gopa and related drugs
give rise o L-dopa-induced dyskingsia; the familiar molor funclion problems that
are observed in patienis suffering from Parkinson's Disease. Treatment with
safinamide according to the present invention will suppress the symptoms of
Parkinson's Disease and will altenusta L-dopa-induced dyskinetic movemenis.

This allows the dosage of dopaminergic agents, for example L-dopa, 1o be
increased without the complicating side-effects normally observed with higher
dosages.

The invention is particularly useful, in cases where L-dops therapy should notor
cannot be discontinued or reduced.

Safinamide, the safinamide base or any other pharmaceutically accepiable sait
thereot may be used according o the invention in pharmaceutical compositions
as the sole active ingredient or may be contained in a8 pharmaceuticsl
compasition iogsther with one or more other active ingredients, or it may be ¢o-
administered with one or more known drugs.

Dopamingrgic agenis typically may be administered acoording 1o methads Known
it the art for such agents, in dosage forms, at uni doses and gt frequencies as
determined by the skilled medical practitioner. For example L-dopa typically may
be administered arally from one o four times a day with a wial daily dosage of
Z00mg o 1200 myg dependent on the patient’s condition, body weight and other
factors.
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Administration of the therapies and combination therapies of the invention may
e orally, opicaily, subcutaneously, intramuscularly, or infravenously.

The invention further relates 1o Kits for treating patients having Parkinson's
Disease.

Such kitg include safinamide, the safinamide base or any other pharmaceutically
acceptable salt thereof, in a dosage according (o the present invention and a
therapautically effective dose of an agent for treating or af least partially
alleviating the syrmploms of Parkinson's Diseass {e. g., levodops plus carbidopa
{(SINEMET (g1}, levodopa plus controlied release carbidopa {(SINEMET-CR,
levodopa plus benserazide), levodopa plus controlled release benserazide
(MADCPAR- HEB), bromocripting, pergolide, ropinirole, pramipexais, lisuride,
cabergoling, apomorphing, sumanirole, rotigotine, talipexcle, dihydrogrgocripting,
gniacapone, olcapone, amantiding) selegiline, rasagiling, 1azabemide, or
caroxazone, either in the same or separale packaging, and instructions for s
USE,

Administration may be, &. g. , iniralesional, infraperiionesl, intramusculsr or
ntravenous injection; infusion ; or fopical, transdermal, ranscutaneous, nasal,
aral, ocular or otic delivery. A particularly convenient frequency for the
adminisiration of the combination 18 once a day.

As noted above, combination therapies andior co-adinistration are part of the
invention. The combinatlion therapies and/or co-adinisiration of the invention may
be administerad in any suitable fashion to oblain the desired treatment of PD in
the patient. One way in which this may be achieved is o presoribe a regimen of
safinarmide, the safinarmide base or any other pharmaceutically accepiable salt
thereof, s0 as o pre-treat the patient 1o obtain the effects of safinamide then
follow with the PL agent as part of 8 specific treaiment regimen, e. g., a standard
administration of levodopa/PRE (with or without a COMT inhibitor andfor
amantiding} and/or & dopaming agonist, o provids the benefit of the co-action of
the therapeutic agents.

Combingtion therapies and/or co-adinistration of the invention inciuds this
seguential administration, as well as adrministration of these therapeutic agents,
or at least two of the therapsutic agents, in a substantially simultaneous manner.
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Substantislly simultanecus administration can be accomplished, for exampis, by
administering (o the subjedt a single capsule, pill, or injection having a fixed ralio
of safinamide, the safinamide base or any other pharmaceutically acceptable salt
thereof, and, €. §., & dopamine agonist, or in multiple, single capsules or
injections. The components of the combination therapies and/or co-adinistration,
as noted above, can be administered by the same route or by different routes.
For example, safinamide, the safinamide base or any other pharmaceutically
acceptable salt thereof, may be administered by orally, while the other P agent
may be administered intramuscularly or subgutaneously ; or all therapeutic
agents may be administered orally or all therapesutic agents may be administered
by infravenous injection. The sequence it which the therapsaulic agents are
administered is not belisved o be critical.

Adrministration of the therapies and combination therapies of the invention may
e adminisiered (both or individually) orally, topically, subcutaneousiy,
irtramuscutarty, or inlravenousiy.

The preparation of pharmaceutical or pharmacological compositions will be
known 1o those of skill in the arl in light of the present disclosure. Typically, such
compositions may be prepared a8s injectabies, either as liguid solutions or
suspensions; solid forms suitable for solution in, or suspension in, Bouid prior to
njection; as tablets or other solids for oral adminsiration; as time release
capsules; liposome formulations ; or in any other form currently used, including
suppositories, creams, lotions, mouthwashes, inhalants and the like.

The compositions and combination therapies of the invention may be
administered in combination with g variety of pharmaceutical excipients, including
stabilizing agents, cariars and/or encapsulation formulations as descoribed
hergin, Compositions of the invention may be administered o a PD patient as
pharmaceutically acceptable salls andior in a pharmaceutically acceptable
carrier."Pharmaceutically™or’pharmacologically acceptable” include molecular
antilies and compositions that do not produce an adverse, allergic or other
uritoward reaction when administered 0 an animal, or & human, as appropriate.

10
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Pharmagceuticaily acceptable carrer include any and all solvents, dispersion
media, coatings, antibacterial and antifungal agents, isotonic and absorpiion
delaying agents and the iike.

Pharmaceautically acceptable salls include acid addition salls and which are
formed with inorganic acids such as, for exampis, hydrochioric or phosphoric
acids, or such organic acids as acelic, oxalic, tartaric, mandelic, and the like.
Salts formed with the free carboxyl groups can also be derived from inorganic
bases such as, for example, sodium, peiassium, ammornium, calcium, or ferric
trydroxides, and such organic bases as isopropylamineg, trimethylamine, histiding,
procaing and the like,

Cral fermulations include such normally employved exciplents as, for example,
pharmaceutical grades of mannital, lactose, starch, magnesium stearate, sodium
saccharing, celiulose, magnesium carbonate and the like. These compositions
taks the form of solutions, suspensions, tablets, pilis, capsules, sustained releass
formulations or powders.

in certain defined embodiments, oral pharmaceutical compositions will comprise
an inert difuent or assimilable edible carrier, or they may be enclosed in hard or
soft shell gelalin capsule, or they may be compressed inlo ablets, or they may
be incorporated directly with the food of the diel. For oral therapeutic
adrministration, the active compounds may be incorporated with excipients and
used in the form of ingestible tablets, buccal tablels, troches, capsules, elixirs,
suspensions, syrups, wafers, and the hike. Such composttions and preparations
should comtain atleast 0. 1 % of active compound. The percentage of the
compasitions and preparations may, of course, be varied and may conveniently
be between about 2 10 about 75% of the weight of the unit, or preferably between
25-60%. The amount of active compounds in such therapeutically useful
compositions s such that a2 suitable dosage will be oblained.

The tablels, troches, pills, capsules and the ke may aise contain the following: a
binder, as gum tragacanth, acacia, comstarch, or gelating excipients, such 83
dicalcium phosphate; a disintegrating agent, such as corn starch, potsio starch,
alginic acid and the Hke; a lubricant, such as magnesium stearsie; and a
aweelening agent, such as sucrose, lacloss or saccharin may be added or a

11
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flavoring agent, such as peppermint, of of wintergreen, or cherry flavoring. When
the dosage unit form s a capsule, it may contain, in addition o materials of the
above type, a Hguid carrier. Various other materials may be present as coatings
or o otherwise modify the physical form of the dosage unit. For insiance, {ablets,
pills, or capsules may be coated with shellac, sugar or both. A syrup of elixir may
contain the active compounds sucrose as a swestening agent methyl and
propyiparabens as preservatives, a dye and fiavoring, such as cherry or orange
Havor.

The compositions and combination therapies of the inveniton can be formulaled
for parenteral administration, . g., formulated for injection vig the intravenous,
intramuscular, subcutanaous, intralesional, or aven intraperitoneal routes. The
preparation of an aguesus cormposition that contains a composition of the
wwvention or an active component or ingredient will be known 1w those of skill in
the art in light of the present disclosurs.

Typically, such compositions can be prepared as injeciables, aither as liguid
sotutions or suspensions; solid forms suitable for using o prepars solutions or
suspensions upon the addition of a liquid prior to injection can also be prepared;
and the preparations can also be smulsified.

The pharmaceutical forms suitable for injectable use inciude sterile agueous
solutions or dispersions ; formulations including sesame o, peanut off or
agueous prapylene glyeol ;) and sterite powders for the exiemporaneous
preparation of sterile injectable solutions or dispersions. In alf cases the form
must be sterile and must be fluid 1o the exdent that easy syringability exists. #
must be stable under the conditions of manufacture and storage and must be
praserved against the contaminating action of microorganisms, such as bacleria
and fungi.

The pharmaceulical composition of the present invention for treating and/or
preveniing PD can be provided in any and all dosage forms that can be
adminisiered o patients by the orgl route, such as tablels, fing granules,
capsules, and granules, and others.

Frefoerred forms are tablels.
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Further preferred embodimeants of the invention are described in the following:

Embodiment 1

A method for reating dyskingsias which comprises sdministering ssfinamide o a
human patient in need thereof in a dosage higher than 200 myg per day or an
equivalent dosage of any pharmaceulically accepiable salt thereof, such as
safinamide methanesulionate.

Embodiment 2

A method for trealing dyskinesias which comprises administering safinamide o a
human parkinson disease patient, in need thereol in a dosage higher than 200
mig per day or an equivalent dosage of any pharmaceutically accepiable salt
theredt, such as safinamide methanesulfonate.

Embodiment 3

A method for treating dyskinesias resulting from dopaminergic therapy which
comprises administering safinarmide 1o a8 human patient in need thereofin a
dosage higher than 200 mg per day or an equivalent dosage of any
pharmaceutically acceptable sall thereof, such as safinamide methanesulionate.

Embodiment 4

A method for Ireating dyskinesias resuiling from L-dopa therapy which is
administered to alleviale sympioms of parkinson's disease, which method
comprises administering safinamide o a human patient in need thereosfin g
dosage higher than 200 mg per day or an equivalent dosage of any
charmaceutically acceptable salt thereod, such as safinamide methanasulfonate.

Embodiment 5

A method for treating dyskinesias in a human parkinson’s disease patient in need
thereot which comprises co-adminisiering o said patient safinamide in a dosage
higher than 200 mg per day or an equivaient dosage of any pharmaceutically
accepiable salt thereof, such as safinamide methanesulionsle, and a
dopaminergic agent, preferably in an amount that is effective {0 provide greater
gificacy than provided by administering said dopamingrgic agent alone.

Embodiment §;
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A method according o foregoing embodiment, wherein the dose of dopaminergic
agent is grester than that administerad 10 said patient in the absence of
safinamide or in the presence of safinamide in a dosags higher than 200 mg per
day or an equivalent dosage of any pharmaceutically acceptable salt thereof,
such as satingmide methanesulionate.

Embodiment 7:

A method according to the foregoing embodiment &, wherein the dose of
dopaminergic agent is at least 20%, wreferably at least 50%, more preferably at
least 70% and most preferably at teast 100% greater.

Embodiment &

A method aocarding to any of the foregoing embodiments, wherein the patient
has been lreated wilth a lower dosags, before being treaisd with safinamide in a
dosage higher than 200 mg per day or an eguivalent dosage of any
pharmaceutically acceptable sall theraot, such as safinamide methanesulionate.

Embodiment 9

A method according 1o any of the foregoing embodiments, wherein the patient is
not sufficiently responding 10 8 ower dosage of safinamide or a lower equivalent
dosage of any pharmaceutically acceptable sall therso!, such as safinamide
methanesulfonate,

Ermbodiment 14
A method according (o any of the foregoing embodiments, wherein the patient is
a lale-stage parkinson patient,

Embodiment 11

A method according to any of the foregoing embodiments, wherein the patient is
an advanced idiopathic parkinson patient, suffering from L-dopa induced
dyskinesia, particularly peak-dose dyskinesia.

Embodiment 12

A method according (o any of the foregoing embodiments, wherein the patient is
an advanced wiopathic parkinson patient. Such patient has preferably a Hoehn
and Yahr disease slaging of Hio IV,
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Embodiment 13

A method aocarding to any of the foregoing embadiments, and embodiment 7 in
particuiar, wherein the dopaminergic agent is L-dopa and/or the dopaminergic
ireatment comprises administration of L-dopa.

Embodiment 14

A method according to any of the foregoing embodiments, wherein in addition o
safinamide and the dopaminergic agent, a peripheral decarboxylase inhibitor
(PO is administerad.

Embodiment 15;

A method according to any of the foregoing embodimeants, wherein the
dopaminergic agent is L-dopa and carbidopa.

Embodiment 16:

A method according (o any of the foregeing embodiments, wherein the method
also comprises administration of dopaming agonists, preferably ropinersle andior
pramipaxole.

Embodiment 17

Pharmaceutical unit dosage form containing more than 200 mg or eguivalent
amounis of safinamide or an eguivalent dosage of any pharmaceutically
accepiable salt thereof, such as safinamide methanesulionatie, preferably
wgather with pharmaceutical excipients. Most preferably, the unit dosage form
coniaing about 300 mg of safinamide.

Embadiment 18

A method according to any of the foregoing embodiments, wherein the dose of
safinamide is preferably higher than 250 mg per day, more preferably higher than
270 mg, higher than 290 mg higher than or about 300 mg.

Embodiment 18
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A method according to any of the foregoing embodiments, wherein safinamide or
any pharmaceutically accepiable salt theredd, such as safinamide
methanesulfonate, are adminstered orally, preferably once daily.

Ermbodiment 24

A solid oral dosage form, preferably a tablet, containing 250 mg to 400 mg,
preferably, 250 mg, 270 mg, 275 mg, 290 mg, 300 mg, 330 mg or 350 mg
Safinamide or eguivaient amounis of in a dosage higher than 200 mg per day or
an eguivalent dosage of any pharmaceutically accepiable salt thereof, such as
safinamide methanssulfonata.

Embodiment 21:

Lise of safinamids for the preparation of a medicament for treating dyskinesias
which comprises administering safinamide 1o a human patient, in need thereof in
dosages higher than 200 mg per day.

Embodiment 22:

Use of safinamide for the preparation of 8 medicament for ireating dyskinesias
resuliing frorm L-dopa therapy which is administered to alleviale symploms of
parkinson's disease, which method comprises adminisianng safinamide o a
human patient in need thereol in dosages higher than 200 mg per day.

Embodiment 23:

Use of salinamide for the preparation of a medicament for treating dyskinesias in
a human parkinson's disease patient in neead thereof which comprises co-
adminisiering to said patient safinamide in dosages higher than 200 mg per day
and a dopaminergic agent.

Embodiment 24:
Use of safinamide according o any of the foregoing embodiments, wherein the
patient is not sufficiently responding 1o a lower dosage of safinamide.

Embodiment 25;
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Use of safinamide according o any of the foregoing embodiments, wherein the
patient s a iate-stage parkinson patient.

Ermbodiment 26:

Lise of safinamide according o any of the foregoing embodiments, wherein the
patient is an advanced idiopathic parkinson patient, suffering from L-dopa
nduced dyskingsia.

Embodiment 27

Use of salinamide according to any of the foregoing embodiments, whearein the
dopaminergic agent is L-dopa and/or the dopaminergic treaiment comprises
administration of L-dopa.

Embodiment 28:

Use of safinamide according to any of the foregoing embodiments, wherein in
addition 1o safinamide and the dopaminergic agent, a peripheral decarboxylase
mhibitor (DY s administered.

Embodiment 29

Use of safinamide according to any of the foregoing embodiments, wherein the
dopaminergic agent is L-dopa and carbidopa.

Erabodiment 38:

Lise of safinamide acoording o any of the foregoing embadiments, whearein the
method also comprises administration of one or more dopaming agonists,

Embodiment 31:
An oral pharmaceutical dosage form containing more than 280 mg safinamids or
any pharmaceutically accepiable salt thereof.

Embodiment 32;
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A oral pharmaceutical dosage form containing about 300G mg safinamide or any
pharmaceutically acceptable sait thereot,

Embodiment 33
Lise of safinamide according to any of the foregoing embadiments, wherein the
dose of gafinamide is equal to or higher than about 240 mg per day.

Embodiment 34:
Use of gafinamide according to any of the foregoing empodiments, wherein the
dose of safinamide is about 300 mg per day.

Embodiment 35:
Use of safinamide according to any of the foregoing ciaims, wherein safinamids
is used in equivalent dosages of its methansutionats 11 sait

Throughout the specification, the abbreviations used have the following meaning:

yGT Gamma-glutamyl transferase

1'Q First quarter

5-HT1A 5-hydroxy tryptamine subtypes 1A and 2A

and 5-

HT2A

ADL Activities of daily living

AE Adverse Event

AIMS Abnormal involuntary movement scale

ALT Alanine transaminase

AMPA a-amino-3-hydroxyl-5-methyl-4-isoxazole-propionate

ANCOVA  Analysis of covariance
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AP Alkaline phosphatase
AREDS Age-Related Eye Disease Study

AST Aspartate aminotransferase

BL Baseline

BUN Blood urea nitrogen

BW Body weight

CFR Code of Federal Regulations (USA)
CaGl Clinician based Global Impression
CGI-C Clinician based Global Impression of Change
Cl Confidence interval

COMT c-ortho methyl transferase

COPD Chronic obstructive pulmonary disease
CPK Creatine phosphokinase

CRF Case Report Form

CRO Contract Research Organization

DAT Dopamine transporter

Decr Decrease

DMC Data Monitoring Committee

ECG Electrocardiogram

EoS End of Study

EU European Union

EEA European Economic Area

EMEA European Medicine Evaluation Agency

ETDRS Early Treatment Diabetic Retinopathy Study

FDA Food and Drug Administration

19



WO 2011/098456 PCT/EP2011/051836

GCP
GMP
HDL

ICH

IEC

IF

IMP

Incr

IRB
ISMB
ITT

IUD
IVRS
LC/MS/MS
LDH
LDL

LID

LLQ
LPLV
LSmean
MAO-B

MDS-
UPDRS

Mg /d

Good Clinical Practice

Good Manufacturing Practice

High density lipoprotein

Investigator’s Brochure

International Conference on Harmonization
Independent Ethics Committee
Investigator file

Investigational Medicinal Product
Increase

Institutional Review Board
Independent Safety Monitoring Board
Intent to Treat

Intrauterine device

Interactive Voice Response System
Liquid chromatography / Mass spectroscopy / Mass spectroscopy
Lactic dehydrogenase

Low density lipoprotein
L-dopa-indiced dyskinesia

Lower limit of quantification

Last patient last visit

Least squares mean

Mono amine oxidase type B

Movement Disorder Society Sponsored revised Unified
Parkinson’s Disease Rating scale

Milligrams per day
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Mg/kg
mg

ml
MoCA
MOP
MPTP
NA
Na*
Neurol
NMDA
OCT
PD
PDYS-26
PGI
PGI-C
PGx
PK
p.o.
PoC
QAM
QTc
RBC
RDRS
SAE
Scr

Milligrams per kilogram

Milligrams

Millilitres

Montreal Cognitive Assessment Test
Manual of Operations
1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
Not applicable

Sodium

Neurological

n-methyl d-aspartate

Optical coherence tomography

Parkinson Disease

Parkinson Disease Dyskinesia Scale — 26 items
Patient based Global Impression

Patient based Global Impression of Change
Pharmacogenetics/Pharmacogenomics
Pharmacokinetics

per os (oral)

Proof of Concept

Every morning

Corrected QT interval

Red blood cell

Rush dyskinesia rating scale

Serious Adverse Event

Screening
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SERT Serotonin transporter

SNr Substantia Nigra pars reticularis

SNRI Serotonin norepinephrine reuptake inhibitor
SRB Safety Review Board

SUSAR Suspected Unexpected Serious Adverse Reaction

TEAE Treatment emergent adverse event
TC Telephone call
TMax Time to Maximum plasma level

UDysRS United Dyskinesia Rating Scale

UK United Kingdom

ULN Upper limit of normal

VLDL Very low density lipoprotein
VS versus

WBC White blood cell
Example

The following study confirms that safinamide, when used in high dosagss
according o the present invention, can attenuale -dopa induced dyskinesia in
Parkinson's disease, which is expressed e.g. by the maximum reduction in
Unified Dyskinesia Ratling Score (UDysRS) comparad to baseline across all post-
baseling dose visits, In particidar, the study confirms that dally dosages of
safinamide higher than 200 mg per day resull in 8 significantly stronger
attenuation of L-dopa induced dyskinesia, than lower dosages.

A dose range of safinamide 100 - 300 mg PO QAM compared i placebo is
assessed in late-stage Parkinson’s disease patients with -dopa induged
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dyskinesiasg, specificaily advanced idiopathic PL patients treated with L-dopa and
suffering from temporally predictable L-dopa induced peak-dose dyskingsia,

The assessment includes: evaluation of changes from baseline in molor
fluctuations, motor function, activities of daily living, and ¢hange in global clinical
atatus. incidences of irealment emergent adverse effects {TEAE) and dlinically
significant changes in laboratory safety tests, ECG morphology, vilal signs,
ophthalmological, and dermatological examinations.

The study is a prospective, randormized, double-blind, parailel-group, placebo-
controlied, dose escalation trial, wherein 36 subject are randomized {2:1
randomization into active or placebo, Le. 24 active and 12 placebol.

The study is based on a within subject dose escalation design. Across dose
tevels of main interest are sigady-state gvaluations after administration of
safinamide 100 mo/d, 200 mg/d, and 300 mg/d, sl administered p.o. QAM.

Each subject starts with 100 mg/d safinamide, followed by 1580 mg/d, 200 mg/d,
250 modd, and finally 300 mofd, or corresponding piacebn,

Safinamide is provided in form of tablets at dosage strength of 50 mg (smail -7
mm tablets) and maiching placebo tablets in blisters. Dosing is achieved using
appropriste multiples of these tablet strengths

The pharmaceutical tablet formuiation used containg in addition to safinamide the
following ingredients (white film tablets):

Composition of Safinamide 50 mg DC Tablets

. Unit Formula . Quality

Ingredient (mgltablet) Function Reference
Active Ingredient
Safinamide 65.88° In-house
methanesulfonate monograph
Excipients
Microcrystalline 50.12 Diluent-binder Ph. Eur./ USP
cellulose
Crospovidone 6.25 Binding agent Ph. Eur.
Magnesium stearate | 2.50 Lubricant Ph. Eur. / USP
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Colloidal Silicon 0.25 Glidant Ph. Eur. / USP
Dioxide
Core tablet weight 125.00
Hypromellose* 3.50 Film former Ph. Eur. / USP
Titanium dioxide* 1.00 Pigment Ph. Eur.
Polyethyleneglycole | 0.50 Plasticizer Ph. Eur.

6000*
Coated tablet 130.00
weight

? Equivalent to 50 mg free base

* either used as single ingredients or as ready-to-use mixture

The trial medicgtion is administered orally, once per day, in the moming with
breakiast, in addition to the morning dose of the first L-dops dose. The trial
medication consists of a combination of tablels needed 0 achieve the desired
daily dose for their assigned treatment group.

The trial medication is applied in a dose escalalion scheme. The subject starts
with 100 rgfday and escalates up o 300 mg/day. A summary of the tilration
scheme is shown in Table 1 below:

Tabls 1: Doge titration schedule

Trial Day Dose Type | Treatment Placebo Number of
Group Group Tablets
Safinamide
mg/day Placebo
1 Starting 100 mg Placebo 2
9 Dose 150 mg Placebo
increase
12 Dose 200 mg Placebo 4
increase
23 Dose 250 mg Placebo 5
Increase
26 Target 300 mg Placebo 6

The use of L-dopa is a prerequisite i entering the trial. L-dopa s given as
combination of L-dopa with an aromatic amino acid decarboxylase inhibitor, i.e.
carbidops or benserazide. The dose of L-dopa treatment remaing constant during

e course of the trial,
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The frial starts with a scorgening visit {(Visit 1) approximately 2 weeks {+/-3 days)
before the baseline visit, Thers is 8 baseline assessment (Visit 2) prior o
treatment and an nitial efficacy assassment 2-3 hours after the first administered
safinamide dose (100 mg at Trial Day 1), Al the next visit at Trial Day 8 {(Visit 3,
clinical aasessmenis for safely and efficacy is performed, then the safinamide
dose is increased o the next level (150 mg/d administerad for the next 3 davs;
Triat Day 9-11) and then {0 200 mg/d administered from Trigl Days 12 -21.
Efficacy and safely assessments are performed on Trigl Day 22 (Visii 4} followed
by dose escalation to 250 mg/d for trial days 23 ~ 25, and a final dose escalation
{0 a dose of 300 mg/d at Trial Day 26. An assessment of safety and efficagy is
performed on Trigl Day 38 (Visidl 5 and on Trigl Day 66 st the end of the
ireatment phase {(Visit §).

Subjects have thelr safinamide dose tapered over the ensuing week, and retum
at Triai Day 101 for a final safely and clinical assessment {(Visit 7).

The duration of controfled reatment for each subiect is 10 o 11 weeks, including
& wash-out interval {taper phase) of 1 week and a safety evaluation four wesks
after the last dose.

The assessments and activities that are carried out at the Screening Visit are
provided in Table 2.
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Table 2 Overview of Assessments to be Carried Out at Screening

Informed consent

Written informed consent for
participation in the trial

Registration

Collection of demographic data

Inclusion/exclusion criteria review

Relevant medical history

Previous treatments, concomitant
disease other than PD

Physical examination

General appearance, head/neck,
pulmonary cardiovascular,
gastrointestinal, genitourinary,
lymphatic, musculoskeletal system,
extremities, ears, nose, and throat

Neurological examination

Dedicated safety checks

Dermatological assessment
Ophthalmological safety assessment
12-lead ECG

Vital signs

Hematology/Clinical chemistry

Hematology: red blood cells, white
blood cells, platelets, hemoglobin,
hematocrit

Biochemistry: creatinine, sodium,
potassium, chloride, bicarbonate,
calcium, glucose, BUN, total
bilirubin, triglycerides, lactate
dehydrogenase (LDH), alanine
aminotransferase (ALT), aspartate
aminotransferase (AST), alkaline
phosphatase, yGT, total cholesterol,
HDL, LDL, VLDL, CPK,

Virology tests

Hepatitis B antibody (core and
surface) and surface antigen, and
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hepatitis C antibody screens

Urine tests

e pH, specific gravity, protein, glucose,
ketones, RBC, WBC, casts, bilirubin,
nitrites

Pregnancy test

e Serum pregnancy test for women of
childbearing potential

Exclusion of dementia

e MoCA < 26 points

Diary cards

e Training on the proper use of diary
cards

¢ Issuing of diary cards for dyskinesia
recording

Assessment of PD/LID

¢ Video recording of LID (habituation
to procedure for UDysRS)

e MDS-UPDRS

Subjects at Baseline and visits after randomization undergo the following
assessments as outlined in Table 3.

Table 3: Overview of Assessments at Baseline and After Randomization

Dyskinesia assessment

UDysRS e Each trial visit

Video recording of
peak LIDs

Patient diary
PDYS-26

Global Impression
(CGlI, PGI)

PD assessment

MDS-UPDRS e Each trial visit

27



WO 2011/098456

PCT/EP2011/051836

Vital signs/Cardiac
assessment

Vital signs
12-lead ECG

e Each trial visit after
completion of all
efficacy assessments.

Laboratory tests

Hematology: red blood
cells, white blood cells,
platelets, hemoglobin,
hematocrit
Biochemistry:
creatinine, sodium,
potassium, chloride,
bicarbonate, calcium,
glucose, BUN, total
bilirubin, triglycerides,
lactate dehydrogenase
(LDH), alanine
aminotransferase
(ALT), aspartate
aminotransferase
(AST), alkaline
phosphatase, yGT,
total cholesterol, HDL,
LDL, VLDL, CPK,

e Each trial visit after
completion of all
efficacy assessments.

Urine test

pH, specific gravity,
protein, glucose,
ketones, RBC, WBC,
casts, bilirubin, nitrites

e Each trial visit after
completion of all
efficacy assessments.

Urine pregnancy test

e At baseline - In
countries where this is
mandated by local
regulations, more
frequent pregnancy
testing will be
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performed as required.

PK sampling Safinamide plasma Each trial visit after
concentrations completion of all
efficacy assessments.
Safety assessment AEs/SAEs Each trial visit after
Concomitant completion of all
medication efficacy assessments.

Subjects at end of trial undergo the following assessments as outlined in Table 4.

Table 4: Overview of Assessments at End of Trial

Physical examination

e (General appearance, head/neck,
pulmonary cardiovascular,
gastrointestinal, genitourinary,
lymphatic, musculoskeletal system,
extremities, ears, nose, and throat,
after completion of all efficacy
assessments.

Neurological examination

(After completion of all efficacy
assessments.)

Dedicated safety checks

Dermatological assessment
Ophthalmological safety assessment
12-lead ECG

Vital signs

(After completion of all efficacy
assessments.)

Hematology/Clinical chemistry

¢ Hematology: red blood cells, white
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blood cells, platelets, hemoglobin,
hematocrit

e Biochemistry: creatinine, sodium,
potassium, chloride, bicarbonate,
calcium, glucose, BUN, total
bilirubin, triglycerides, lactate
dehydrogenase (LDH), alanine
aminotransferase (ALT), aspartate
aminotransferase (AST), alkaline
phosphatase, yGT, total cholesterol,
HDL, LDL, VLDL, CPK,

(After completion of all efficacy

assessments.)

Urine tests

e pH, specific gravity, protein, glucose,
ketones, RBC, WBC, casts, bilirubin,
nitrites

(After completion of all efficacy

assessments.)

Dyskinesia assessment

e UDysRS

¢ Video recording of peak LIDs
o Patient diary

e PDYS-26

e Global Impression (CGl, PGl)

PD assessment

e MDS-UPDRS

Safety assessment

o AES/SAEs

e Concomitant medication
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Subjects in this trial are advanced idiopathic PD patients treated with L-dopa and
suffering from temporally predictable L-dopa induced peak-dose dyskinesia.
They also fulfill all of the following inclusion criteria:

1. The subject presents with a diagnosis of idiopathic Parkinson's disease
according to the UK Parkinson's Disease Society Brain Bank Clinical
Diagnosis Criteria.

2. The subject is an out-patient aged 30 years or above.
3. PD subjects with a Hoehn and Yahr disease staging of II-IV.

4. PD subjects experiencing L-dopa induced dyskinesias, specifically predictable
peak-dose dyskinesia.

5. Peak-dose dyskinesia must be considered by the subject to be problematic
and/or disabling.

6. Peak-dose dyskinesia must warrant medical treatment in the Investigator’s
opinion.

7. The subject has participated successfully in a diary-card training session.

8. In the judgment of the Investigator based on the subject’s history, previous
treatments, and the clinical presentation, the subject is considered as being
optimally treated at the present time (i.e., further adjustments of current
medication are not expected to further improve the subject's symptoms of
Parkinson's disease).

9. Stable dose of all PD drugs for at least 4 weeks before Screening Visit. This
may include: L-dopa dopamine agonists, COMT inhibitors, anticholinergics,
and budipine.

10.The dose of L-dopa and all PD drugs used during the trial remain unchanged
throughout the trial.

11.Female subjects must be neither pregnant or breast-feeding and must lack
child-bearing potential.

12.The subject shows adequate compliance with the schedule for intake of trial
medication and the completion of the diaries.
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Subjects furthermore do not fulfill any of the following exclusion criteria:

N =

9.

The subject has participated in any safinamide clinical trial before.

The subject is experiencing diphasic, off state, myoclonic, dystonic, or
akathetic dyskinesias.

(For female subjects) The subject is pregnant or lactating.

Treatment with a MAO-B inhibitor within the eight weeks prior to the
screening visit.

Treatment with amantadine in the eight weeks prior to the screening visit.

Treatment with opioids (e.g., tramadol, meperidine derivatives), SNRIs (e.g.
venlafaxine, duloxetine), tri- or tetra-cyclic antidepressants, in the 8 weeks
prior to the screening visit. Dextromethorphan will be permitted if used for
treating cough.

The subject has received neurosurgical intervention related to PD (e.g. deep
brain stimulation, thalamotomy etc.) or is scheduled to do so during the ftrial
period.

Current clinically significant gastro-intestinal, renal, hepatic, endocrine,
pulmonary or cardiovascular disease, including acute gastric ulcer,
hypertension that is not well controlled, asthma, chronic obstructive
pulmonary disease (COPD), and Type | diabetes. Subjects with a history of
gastric ulcer who have not had a recent episode of acute gastritis and are not
currently experiencing gastric pain will be eligible for inclusion.

Diagnosis of HIV, or positive test for Hepatitis C antibodies, or Hepatitis B
surface antigen.

10. Concomitant disease likely to interfere with trial medication (e.g. capable of

altering absorption, metabolism, or elimination of the trial drug).

11. The subject has any clinically significant illness that might interfere with the

subject's ability to participate in the trial.

12. Second- or third-degree atrio-ventricular block or sick sinus syndrome,

uncontrolled atrial fibrillation, severe or unstable angina, congestive heart
failure, myocardial infarction within 3 months of the screening visit, or a
significant ECG abnormality, including QTc — 450 msec (males) or — 470
msec (females), where QTc is based on Bazett’s correction method.
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13. Ophthalmologic history including any of the following conditions: albino

subjects, family history of hereditary retinal disease, progressive and/or
severe diminution of visual acuity (i.e., 20/70), retinitis pigmentosa, retinal
pigmentation due to any cause, any active retinopathy or ocular inflammation

(uveitis), or diabetic retinopathy

14.The subject is suffering from dementia or other severe neuropsychiatric
illness that prevents him/her from giving informed consent, or has a total
score on the MoCA <26 points.

15. Signs and symptoms suggestive of transmissible spongiform
encephalopathy, or family members who suffer(ed) from such.

16.Known hypersensitivity to the trial treatment(s), including placebo or other
comparator drug(s).

Prirnary endpoint

The primary endpoint is the patient maximum reduction in Unified Dyskinesia

Rating Scale {(UDysRE) (total score) from baseling (Visit 2} o post-baseling visits

(Visit 3, Visit 4, Visit 5, and Visit 8}, The primary endpoint is evaluated for each
patient and then summarized using descriptive sigtistics by treatment group
{safinarmide vs placebo). In addition, an exploratory analysis is conducted using
an analysis of covariance (ANCOVA) model with reatment as a faclor and
baseline score as the covariate,

Secondary endpoint{s)

Other efficacy variables from basseline (o all post-baseline dose visiis,
Complete new MDS-UPDRS and subscales,
Patients diary {(Hauser diary, ali pars),

FOYS-26 (dyskingsia specific questionnaire},
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GG {dyskinesia specific}

PG {dyskinesia specific}

in addition, the following assessments are parformed when the subject is in 'ON'
phase: MDS-LIPDRS (parts W), UDysRE and CGIL Al afficacy assessments
are parformed al approstimately the same time of the day at each visit,

UdysRS (Primary afficacy variablg)

The UdysHS has been developed by ©. Gosetz and colleagues {Goetz CG, Nult
JG, Steppins GT. The Unified Dyskinesia Rating Scale (UdysR): Presentation
and Clinimetric Profile. Moy Disord 2008, 23: 2388-2403). The UDysREB s a
composite four-part scale that assesses: | Historical Disability (patient
peroeptions) of On-Dyskinesia impact (11 items, 1 with involvemnent of the rater
i gesist in oblaining the portion of the day the subject has dyskinesia and 10
answerad by the patient/caregiver in the form of a gquastionnaire, This seclion is
based on the Lang-Fahn Scale, bul with significant modification), i Historical
Disability {patient peroeptions) of Off-Diystonia impact {4 itermns, 1 with
involvement of the rater o determine the hours per day with Offdystonia and 3
answared by the patient/caregiver in the form of a guestionnaire. This saclion is
based on the MDS-UPDRES), HE Objective Impairment (Dyskinesia severity and
anatorical distribution based on four aclivities observed or vidseo-recorded).
Seven anatomical areas are raled for severily of dyskinesia or dystonia on each
task with the highest score for the four tasks recordsed as the final score for gach
body region. This sechion is based on the AIMS,; IV Objeclive Disability {four
items with ralings based on the same four activities in Part L This seclion i3
based on the Rush Dyskinesia Kating Score); and finslly V! Tolal Objective
Score {(surn of impairment and disabilily scores Le. sum score of part i — IV} The
seale extractad llems and concepts from the following scaies: Lang-Fahn
guesiionnaire, 11 MDS-UPDRE S AIMS; 8 and; 10 RDRS. Score ranges are 0 to
44 for Part |, Oto 16 for Part B, Oto 28 for Part il and O to 18 for Part iV, with a
iotal score rangs of O to 104,
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Part i of the UDysRS is rated in real ime by the Investigator. A video recording
of part s performed, but this s not considered e a central review by an
ndependent reader. This video-recording s considered only as a back-up for
gxploratory analysis in case of unclear interpretation of real-ime ratings. A
practice session with the video recording is completed during screening fo
habituate subjecis o the procedure.

The primary efficacy analysis is based on the change from baseline UlyskE
{total) scores. More specifically, the palient masamum UDysRSE {iotal} reduction
across all post-baselineg visids {measured at V3, V4, V5, or VB from baseline {(V2)
is determined for each individual subject. The above-mentionad maximum
UDysRE reduction score is then desoriptively summarized with mean, 50,
madian, min, and max by treatment group {(safinamide and placebo}. In addition,
an exploratory analysis is performed on the maimum UDysREE reduction score
by using an analysis of covariance (ANCOVA) mode! including treatment
{safinamide and placeho} as the factor and baseline score as the covariate. The
Limean of treatment difference {(safinamide versus placebo) and the associated
95% Cls is derived from the above model for descriplive purposes only.
Furthermore, the visit {(V3, V4, V5, or V&) al which the subject first reaches the
maximurn UDysRE reduction is recorded and descriptively summarized by
freatment group,

As a secondary analysis, the change from baseline in total UDysRE is
descriptively summarised with mean, 8B, median, min and max by freatment
group {safinamide and placebo) at each individual post-dose visit {V3, V4, V5,
and final visit VB3, Also, an exploratory anglysis using a repeaied measurement
ANCOVA model is applied to the change from baseline scores at all 4 post-dose
vigits, including trestment {safinamide, placebo), visit (V3, V4, V5, VE) and
freatment by visit as factors and baseline soore as the covariate. The LSmean
difference {safinamide versus placebo) and the associated 95% Cls is dernved
irom the above model for descriptive purposes anly.

in addition o the wial UDysRES score, the sub-lolal of Section i+ {Historicaly and
sub-total of Hi+V {Objective) is also assessed in the same manner as above,
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Patient's diary card

A home diary io gssess funclional statug in PD patients with motor fuciuations
and dyskinesia was published by Hauser et al {(Hauser R4, Friediander J,
Zesiewicz TA, ef al. A home diary 10 assess functionat astalus in patienis with
Parkinson's disease with motor fluciuations and dyskinesia. Clin Neuropharmacol
2000, 23 75-81;. This diary asks subiects o indicgte thelr predominant siatus
during half-hour intervals over g 24-hour period howsever in this study a truncated
18-hour version s used {(08:00 (o 2400 hr} each day and includes the categories
‘asigep’, 'OFF, "ON withoul dyskinesia’, 'ON with non-iroublesome dyskinesig’
and "ON with troublesome dyskinesia'. In general, the diaries are compilsted on
the two consecutive days {2 x 24 hours) before each of the Visits 3, 4, 5, 6, and
the Follow-up Visit (Visit 7). For Visit 2, s five consecutive days.

For the filling-in of the diaries, the definitions as outlined in Table 5 apply.

Table 5: Definitions for diary recording
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OFF:

ON:

Dyskinesia:

Non-troublesome
dyskinesia:

Troublesome dyskinesia:

PCT/EP2011/051836

Time when medication has worn off and is no
longer providing benefit with regard to mobility,
slowness and stiffness.

Time when medication is providing benefit with
regard to mobility, slowness and stiffness.

Involuntary twisting and turning movements
(tremor is shaking back and forth and is not
considered dyskinesia).

Dyskinesia not interfering with function or causing
meaningful discomfort.

Dyskinesia interfering with function or causing
meaningful discomfort.

In the diary, the function will be scored as follows:

- 'OFF,

- 'ON without dyskinesia',

‘asleep’ (the patient is asleep),

- 'ON with non-troublesome dyskinesia',

- 'ON with troublesome dyskinesia'.

The Hauser diary is a well accepted efficacy instrument in Parkinson's disease
trials According o the EMEA “Guideling on Clinical Investigation of Medicing
Products in the Treatment of Parkinson's Disease” from July 2008, patient's
digries scoring the type of dyskinesias (disabling/non-disabling} over pradefined
periods on pre-speciiied days during the trial are recommendsed.

The change from basaline in the daily tolal “on” fime (ON wio dyskinesia, or ON
with non-troublesome dyskinesia), and change from baseling in daily total “off
fime as measured by the patients’ diary are analysed in the same manner as
described in the UlhveRS secondary analysis.
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MDS-UPDRS

The MDG-UPDRS (Goslz O, Tilley BC, Shaftman SR, et al. Movernent Disorder
Society-Sponsored Revision of the Unified Parkinsan’s Disease Rating Scale
(MDS-UPDRSY. Seale Presentation and Clinimetric Rating Resuits, Mov Disord
2008, 23 2128-2170) iz a revised version of the standard UPDRS that was in
praciice sincg g introduction in 1987 and became the most widely used clinical
rating scale in P The major advantages of the MDS-UPDRS over the UHPDRS
are the more complete set of llems and a better defined clinimetric profile. Al
parts of the MDS-UPDRS (Part V) are anslyzed separately and in total

Change from basgeline MDS-UPDRS {otal score and sub-section acores is
summarized descriptively and analysed in the same manner as described in the
UDysRE secondary analysis

POYS-28

The POYE-28 {(Katzenschiager R, Schrag A, BEvans A, et al, Quantifying the
npact of dyskinesias in PR The PDYE-26: a patient-based culcome measure.
Meurclogy 2007 69: 555 — 563) is a distingt dyskinesia-specilic qusality of life
instrument addressing 26 questions on different daily aclivities. The PLOYS-26 is
a patient-based methad for quantifying the impact of dyskinaesias on aclivities of
daily living it PE. I salisfies both new and raditional paychometric orileria for
reliabie and valid measurement, and provides information about dyskinesias from
the patients’ own perspective, which could complement exisling ciinician-based
soales.

The PLYS-26 guestionnaire includes 26 gusstions; each guestion has a possible
answer in calegory from "Not at AlF up 1o "Activity Impossible’, or ‘Not Applicable’
For each gquestion, the patients’ answers {in above category) s summarized
gdescriptively with subiect number and percentage by treatment {safinamide and
placebo)y at each visit {(V2, V3, V4, V5, VB, In addition, a consolidated summary
of all the 26 questions are provided as desoribed as following. Each patient’s
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answer as Not at All, Mildly, Moderately, Severely, Activity impossible, is scored
by {0-4 seale) and the individual patient’s average score across the 26 guesiions
is derived. The patlient PDYS-26 average soore s summarized in the same
manner as described in the UDysRS secondary analysis,

CGH PG

The CGHClinical Global Impression) (Guy W, Clinical Global Impressions. 1976,
Mational Instifule of Mental Health, ECDEU Assessment Manual fr
Psychapharmacology) s the general nams for two scales, the CGl - Severily
scale (CG-8) and the 01— Change scale {CGHCL

The OGS scale measures global severity of Hiness at & given point in time. it
rated on a 7-point Likert-type scale ranging from 1 {(normal, notilf atalito 7
{among the most extremely il subjects).

The CGI-C scale measures the change in the subject’s clinical status form a
specific point in time using a 7-point scale, ranging from 1 {very much improved)
0 7 {very much worse), with a seore of 4 indicating no ¢hangs. In compleling the
CGHG, the rater should review all efficacy-relaled data, and assess ds clinical
meaningfuiness.

The CGls from the clinician’s perspective. The PGH{Patient Global Impression)
s the same scale applied from the patient’s perspective.

The PGl is the general name for iwo scales, the PG - Severily scale (PGRE)
and the PGl - Change scals (PGICL

The PGLS scale measures global severity of Hiness at a given point in time, it is
rated on a 7-point Likert-lype scale ranging from 1 (normal, not il atallio 7
{among the most extremely i subjects).

The PGLO scale measures the change in the subject’s clinical status form a

apacific point in lime using a 7-point scale, ranging from 1 {very much improved)
o 7 {very much worse), with a scorg of 4 indicating no change.
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Claims

1. Safinamide for use in the treatment of dyskinesias which is t© be administered
i g human patient, in need thereol in dosages higher than 200 mg per day,
whearein the patient s an advanced idiopathic parkinson patient, suffering from L-
dopa induced dyskinesia, and/or & late-stage parkinson palient.

2. Safinamide for use in the treatment of dyskinesias resutting from L-dops
therapy which is administered 1o alleviate symploms of parkinson's disease,
wherein safinamide s o be adminisiered o @ human patignt in need thereof in
dosages higher than 200 mg per day, and wherein the palient is an advanced
whopathic parkinson patient, suffering from L-dopa induced dyskingsia, andior a
tate-stage parkinson patient.

3. Safinamide for use in the treatment of dyskinesias in a human parkinson’s
dizease patient in need thereo! which is 1o be co-administered o said patient in
dosages higher than 200 mg per day, with a dopaminergic agent, wherein the
patient s an advanced idiopathic parkinson patient, suffering from L-dopa
mduced dyskinesia, andior 3 late-siage parkinson patient.

4. Batinamide for use according 1o the foregoing claim, wherein the dopaminergic
agent iz L-dopa and/or the dopamingrgic treatment cormpriges administration of
L-dopa.

5. Safinamide for use acoording o any of the foregoing dlaims, wherein in
addition o safinamide and the dopamingrgic agent, a paripheral decarboxylass
ithibitor (PO is administered.

g, Safinamide for use according (o any of the foregoing claims, wherain the
dopaminergic agent is L-dopa and carbidopa.

7. Safinamide for use according 1o any of the foregoing claims, whersin the
method aise comprises administration of ong or more dopaming agonisis.
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g. Ssfinamide for use according o any of the foregoing cisims, wherein the
dyskinesia is L-dopa induced peak-dose dyskinesia.

9. Safinamide for use gecording to any of the foregoing claims, wherein the
patient does not suffer from diphasic, off state, myocionic, dystonic or akathetic

dyskinesia.

10. Safinamide for use according 1o any of the foregoing claims, wherein the
patient suffers from roublesome, problemaltic or disabling dyskinesia.

11. An oral pharmaceutical dosage form containing more thatt 200 mg
safinamide or any pharmaceutically acceptable salt thergol

12. A oral pharmaceutical dosage form containing about 304 mg safinamide or
any pharmaceulically accepiable salt therent.

13. Bafinamide for use according to any of the foregoing ¢iaims, wherein the
dose of safinamids is equal to or higher than about 240 mg per day.

14, Safinamide for use according to any of the foregoing ¢iaims, wherein the
dose of safinamide is about 300 mg per day.

15. Safinarnide for use according to any of the foregoing ¢izims, wherein
safinamide is ugsed in equivalent dosages of its methansulionate 111 salt
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