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Objectives

ÅBasis of treatment of PD

ÅNew approaches to therapy

ÅContinuous drug delivery

ÅHow to use L-dopa

ÅDetection of ówearing offô

ÅWhen to treat

ÅDrug interactions



Basis of treatment of Parkinsonôs 

disease



The basal ganglia



Staging of Ŭ-synuclein pathology thought to 

be associated with the evolution of PD



Progressive symptomatology of 

Parkinsonôs disease

Symptom Pathology

Constipation Peripheral Lewy bodies

Loss of sense of smell, RLS Brain stem

Neuropsychiatric disturbances 

(anxiety, depression, REM sleep 

behavioural disorder) 

Locus coeruleus 

Raphe nuclei

Onset of motor symptoms Basal ganglia

Dementia Substantia innominata



Parkinsonôs disease as a prion disorder

Olanow & Prusiner. PNAS 2009; 106 (31): 12571



Non-motor components of PD

ÅBladder

ÅBowels

ÅSweating

ÅDrooling

ÅSpeech

ÅSwallowing

ÅSleep disturbance

ÅSomnolence

ÅDepression

ÅAnxiety

ÅPanic attacks

ÅDementia

ÅImpotence

ÅPostural instability

ÅPain



Non-motor symptoms of Parkinsonôs 

disease

ÅBiggest clinical problem

ÅAffects all patients

ÅPoorly understood and poorly treated

ÅPatients with advanced disease have 6-10 non-

motor symptoms

ÅBiggest determinant of quality of life

ÅBiggest determinant of outcome

ÅBiggest determinant of entering residential care



New approaches to treatment
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Motor Symptoms in PD

Symptomatic Treatment

Dopamine agonists

ÅNon-ergots: pramipexole, 
ropinirole, rotigotine

ÅErgots: bromocriptine, 
cabergoline, lisuride, pergolide 

L-dopa

ÅDecarboxylase inhibitors: 
benserazide, carbidopa

ÅCOMT inhibitors: entacapone, 
tolcapone

ÅMAO-B inhibitors: selegiline, 
rasagiline

Non-dopaminergic drugs

ÅAnticholinergics: benzhexol, 
trihexyphenidyl

ÅGlutamate antagonist: amantadine

Schapira AHV, Olanow CW. In: Principles of Treatment in Parkinsonôs Disease; 2005.



The unmet clinical need

ÅAdditional symptomatic activity ïówearing offô, óon-offô

ÅNon-motor symptoms ïgait, falls, speech, drooling, 
bladder, bowels, neuropsychiatric disorders

ÅSleep disorders ïnocturnal disturbance, excessive day 
time somnolence

ÅAvoidance of dyskinesia, psychosis, impulse control 
disorders

ÅNeuroprotection and neurorestoration



Pardoprunox ïclinical development

ÅPartial dopamine agonist

ÅPhase III clinical evaluation in PD

ÅAll doses effective in decreasing UPDRS

ÅHigh drop out rate ïdose too high

ÅSome evidence for low dyskinesia rates in pilot 
studies

ÅEffect on psychosis remains unknown



Striatal D-2 receptor occupancy studies

ïMean plasma half life approximately 1-3 hours

ïIn 11C-raclopride PET studies, striatal half-life 13-14h 

basal                           0.5 mg                          1 mg                         5mg tid

Dose response

subject 1

Time resp

subject 3

baseline              1 hr                   8 hr                  12hr

Dose Response

Time Response



COMT inhibitors

ÅEntacapone - peripheral inhibition COMT; short 
acting

ÅTolcapone ïperipheral and central inhibition 
COMT; longer acting but hepatotoxicity



Potential once daily COMT inhibitor

ÅGood oral absorption

ÅLong plasma half-life

ÅOnce daily or weekly 

administration

ÅNot hepatotoxic

ÅLow side-effect profile



MAO-B inhibitors

ÅSelegiline ïselective, irreversible, metabolised to 

amphetamine derivatives, risk of sympathomimetic 

effects

ÅRasagiline ïselective, irreversible, more potent, no 

amphetamine metabolites, active metabolite, low side-

effect profile  



Safinamide ïan MAO-B inhibitor

ÅMAO-B inhibition

ÅDopamine reuptake blocker

ÅNa+ channel blocking actions

ÅLimited activity in preclinical models of PD

ÅMixed phase II clinical trial data

ÅIn phase III evaluation

Å? Neuroprotective

Å? Antidyskinetic



Non-dopaminergic approaches to treatment



Serotoninergic approaches to treatment



Sarizotan fails in the clinic

ÅPhase II studies show 

suppression of dyskinesia but 

worsening of motor symptoms

ÅPhase III studies show no 

effects of drug 


