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Dopamine levels in a
normal and a Parkinson’s
affected neuron.
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During the course of normal aging (green line), small but slow dopaminergic degeneration occurs without any
motor symptoms. Idiopathic PD (IPD, blue line) is of unknown origin but is thought to develop gradually, with a
slow degeneration of dopaminergic neurons leading to the classic PD motor symptoms later in life. Another
model of dopamine neurodegeneration leading to PD motor symptoms involves repeated exposure to
environmental toxicants over time in combination with a genetic predisposition to dopaminergic neuron loss
(yellow line). Early-onset PD (red line), as caused by mutations in the PARKIN gene, involves a precipitous
decline in dopaminergic neurons, and PD motor symptoms can present decades prior to those in idiopathic PD.
One more scenario (not shown) of PD motor symptom development involves possible in utero environmental
toxicants or genetic factors leading to an atypically low number of dopaminergic neurons at birth and increased
susceptibility to PD development (Haas et al., 2012).
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Prodromal Clinical
ADisease severity PIGD
Tremor, Fluctuations, dysphagia
bradykinesia, dyskinesias
rigidity,
postural instability

Subtle motor
impairment

» Time

RBD, EDS,

Hyposmia \
yp Anxiety,

constipation,

Hypotension, depression
urinary and erectile Fatigue,
dysfunction Apathy
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Pain,

dysautonomia

Dementia,
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YDisease severity

J Neurol Neurosurg Psychiatry 2020;91:795-808.
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» Bradykinesia (i& # & % )and one of the following
features:

rigidity, or
4-6 Hz rest fremor or
postural instability
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» Brain MRI
» Z v FRER (99MTc-TRODAT-1 SPECT)
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» | evodopa preparations ( = %_% = )

®» dJopamine agonists ( 5 & ¥=iT # &)

®» monoamine oxidase-B (MAQO-B) inhibitors
anticholinergic agents (eg, frihexyphenidyl) (F*%4& #| )

» Catecohol-O-methyl tfransferase (COMT) inhibitors
» Amantadine
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Lancet. 2014;384(9949):1196-1205.
JAMA Neurol. 2017; 74(6):633-634




Dopamine agonist
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Dopamine agonist
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Monoamine oxidase B inhibitors:
Selegiline/Rasagiline/Safinamide
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Anticholinergics
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Amantadine

» NMDA receptor antagonist
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Advanced Therapies for Motor
Symptoms

» Medication-responsive motor symptoms PD g, f*ﬁ {o Hp Ay IR
off periods or  #x, ¥ 11 ¥ & £ % deep brain stimulation,
MRI-guided focused ultrasound, and therapy with
levodopa-carbidopa enteral suspension

®» Deep brain stimulation and focused ultrasound targeting
the thalamus # b g 04 2 3

» older age (75 years), cognitive impairment (particularly
dementia), and the presence of levodopa unresponsive
symptoms (eg, gait, balance disturbance)>deep brain
stimulationfoutcomesg #F % 12 42

» | evodopa-carbidopa enteral suspension® 14 ;55 motor
fluctuation and dyskinesia




Non-motor symptoms

» Dementia: Donepezil and rivastigmine (cholinesterase
inhibitors) and memantine (NMDA receptor antagonist)

» Hallucinations, often associated with PD dementia and/or
triggered by anti-PD drugs, usually improve with atypical
antipsychotics such as quetiapine and clozapine

» Orthostatic hypotension : salt supplementation,
fludrocortisone, midodrine

» Sleep disorder: hypnosedatives, tricyclic antidepressants,
mirtazapine, tfrazodone, quetiapine or nighttime
dopaminergic therapy

» Constipation . Dietary changes along with medications such

as linaclofide and lubiprostone
Lancet 2014;383:533-40.




Effective exercise interventions
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Treatment of Motor Symptoms of Parkinson’s Disease

* Diagnosis of PD

Established Uncertain

* Imaging

( Consider altemative
| Dx and Rx

Troublesome sxs or
elderl:v'

Initiate levodopa

Mild sxs or young

Disease
Progression )
Exercise + MAOB-I _} Anticholinergics, BoNT

(selegiline, rasagiline?

for tremor and dystonia

Disease progression

Add or increase levodopa

Motor complications
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Case 1
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(2)® & #pmeared (mild improvement versus best

benefit possible )
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--Levodopa

--Dopamine agonists, flpramipexole and ropinirole
--MAQO-B inhibitor
-- anticholinergics
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(1) iImprovement of parkinsonism

(2) reduction of off fime

(3) iIncrease of on time

(4) reduction of the intensity and frequency of
dyskinesias

(5) improvement of postural instability/freezing




» the defermination of wearing-off and off episodes and
their association with the intfake of medication will help
to determine if falls are happening during on- or off-time

™ kg F oG A R F o blded gk B ( whether an off- or
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Dyskinesia
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®» 3 4r Ropinirole =% £ 2 :z = extended-release formulation s
transdermal of dopamine agonists

™ 3 4esinemete | § AR SR F (B F N p B F Fu LG )

® :Z 5 4P A& £ shcontrolled-release levodopa/carbidopa
(Rytatry)

» catechol-O-methyl transferase (COMT) inhibitor (entacapone)
£ iz = the combination of levodopa/carbidopa +
entacapone, 40: Stalevo

» MAQO-B inhibitor
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