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ODbjectives

A Basis of treatment of PD

A New approaches to therapy

A Continuous drug delivery

A How to use L-dopa
ADetection of O6wear.
A When to treat

A Drug interactions
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The basal ganglia
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St agi nsynudefn pdthology thought to
be associated with the evolution of PD

Braak Parkinson’s disease stages 1 &2  Braak Parkinson’s disease stages 3 &4  Braak Parkinson’s disease stages 5 &6
PRECLINICAL CLINICAL PARKINSON’S DISEASE COGNITIVE IMPAIRMENT

§¢E AMERICAN ACADEMY OF
NEUROLOGY



Progressive symptomatology of
Par ki nsonos d

Symptom Pathology
Constipation Peripheral Lewy bodies
Loss of sense of smell, RLS Brain stem

Neuropsychiatric disturbances Locus coeruleus
(anxiety, depression, REM sleep | Raphe nuclel
behavioural disorder)

Onset of motor symptoms Basal ganglia
Dementia Substantia innominata




Par ki nsonos diI sease

Is Parkinson’s disease a prion disorder?

C. Warren Olanow?-' and Stanley B. Prusiner®
3Departments of Neurology and Neuroscience, Mount Sinai School of Medicine, New York, NY 10029; and Pinstitute
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Non-motor components of PD

A Bladder

A Bowels

A Sweating
A Drooling

A Speech

A Swallowing

A Sleep disturbance
A Somnolence

A Depression
A Anxiety

A Panic attacks
A Dementia

A Impotence

A Postural instability
A Pain



Non-mot or sympt oms
disease

A Biggest clinical problem
A Affects all patients
A Poorly understood and poorly treated

A Patients with advanced disease have 6-10 non-
motor symptoms

A Biggest determinant of quality of life
A Biggest determinant of outcome

A Biggest determinant of entering residential care



New approaches to treatment



Motor Symptoms in PD
Symptomatic Treatment

L-dopa
A Decarboxylase inhibitors:
benserazide, carbidopa

A COMT inhibitors: entacapone,
tolcapone

AMAO-B inhibitors: selegiline,
rasagiline

Non-dopaminergic drugs

A Anticholinergics: benzhexol,
trihexyphenidyl

A Glutamate antagonist: amantadine

Schapira AHV, Olanow CW.In:Pr i nci pl es of

Dopamine agonists

A Non-ergots: pramipexole,
ropinirole, rotigotine

A Ergots: bromocriptine,
cabergoline, lisuride, pergolide
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The unmet clinical need

A Additional symptomatic activityi 6 we ar i n go foff of ¢

A Non-motor symptoms i gait, falls, speech, drooling,
bladder, bowels, neuropsychiatric disorders

A Sleep disorders i nocturnal disturbance, excessive day
time somnolence

A Avoidance of dyskinesia, psychosis, impulse control
disorders

A Neuroprotection and neurorestoration



Pardoprunox 1 clinical development

A Partial dopamine agonist
A Phase lll clinical evaluation in PD

A All doses effective in decreasing UPDRS
A High drop out rate i dose too high

A Some evidence for low dyskinesia rates in pilot
studies

A Effect on psychosis remains unknown



Striatal D-2 receptor occupancy studies

I Mean plasma half life approximately 1-3 hours
I In 11C-raclopride PET studies, striatal half-life 13-14h

1 mg 5mg tid

Dose Response

Time Response

baseline Thr S nr 10T



COMT Inhibitors

A Entacapone - peripheral inhibition COMT; short
acting

A Tolcapone i peripheral and central inhibition
COMT; longer acting but hepatotoxicity



Potential once daily COMT inhibitor
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Pharmacokinetic-pharmacodynamic interaction between BIA 3-202,
a novel COMT inhibitor, and levodopa/benserazide
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AGood oral absorption
ALong plasma half-life

AOnce daily or weekly
administration

ANot hepatotoxic

ALow side-effect profile



MAQO-B Iinhibitors

A Selegiline i selective, irreversible, metabolised to
amphetamine derivatives, risk of sympathomimetic
effects

A Rasagiline i selective, irreversible, more potent, no
amphetamine metabolites, active metabolite, low side-
effect profile



Safinamide 1 an MAO-B inhibitor

A MAO-B inhibition
A Dopamine reuptake blocker
A Na+ channel blocking actions

A Limited activity in preclinical models of PD

A Mixed phase Il clinical trial data
A In phase Ill evaluation

A ? Neuroprotective
A 2 Antidyskinetic



Non-dopaminergic approaches to treatment

Mechanlsm . Clinical studies Comments
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Serotoninergic approaches to treatment

Drug

Mirtazapine

5-HT subtype

5-HT 4 agomst; 5-HTs,

Effective on
FD motor symptoms

Reduces PD tremor

Effective on
levodopa-induced
dyskinesia

Yes

Comments

Mirtazapine also binds to non 5-HT

Clozapine
Quetiapine
Buspirone

Sarizotan

Pimavanserin

5-HT; antagonist

5-HT1 4 ¢ receptor
antagonist
5-HT24/2¢ receptor
antagonist
5-HT, . agonist
5-HT, , agonist

5-HT, 4 inverse agonist

Reduces tremor; no
worsening of PD

At low doses (25-5(
no adverse e

No worsening

Potential to worsen
parkinsonism

Unknown

Yes
No

Possible

Non significant
compared to
placebo

Possible

receptors including acetylcholine and
noradrenaline
Practical issues with regulatory monitoring

No studies have been preformed using
higher doses of quetiapine (=50mg/d)
Single trial in 10 patients with PD
Sarizotan also has dopamine D2 antagonist
binding. Large placebo effect
{development has now stopped)
Preliminary reports to date; on going study




Sarizotan fails Iin the clinic

o,

Sarizotan as a Treatment for Dwvski in Parkinso
Diisease: A Double-Elind Placebo-Controlled Trial
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A T e e s APhase Il studies show
suppression of dyskinesia but
worsening of motor symptoms

APhase Il studies show no
effects of drug



