
Overview

• The differential diagnosis of Parkinson’s disease
– Primary vs. Secondary Parkinsonism

– Proteinopathies: synuclein vs. tau

• Treatment of motor symptoms

• Treatment of non‐motor symptoms

Overview
Parkinsonism:  Motor symptoms associated 
with impairment in basal ganglia circuits

Primary: Parkinson’s 
disease + Lewy body 

dementia

Secondary 
parkinsonism

• Drug‐induced  

• Vascular

• NPH

• Trauma•Asymmetry

• +/‐ Resting tremor

• Response to levodopa

• Not associated with other 
motoric features

• Progressive 
Supranuclear
Palsy (PSP)

• Multiple System 
Atrophy (MSA)

•Symmetric

•Less resting tremor

•Poor response to levodopa

•Other motoric features (spasticity, early falls)

Parkinsonism 
Plus

Synuclein‐
opathies

Tauopathies
+ TDP‐43

Amyloidopathies

•Parkinson’s Disease 

•Dementia w/ Lewy bodies 

•Multiple System Atrophy 
(SND = MSA-P; OPCA = 
MSA-C; Shy-Drager = MSA-
A)

•Frontotemporal Dementia-
ALS

•Progressive Supranuclear 
Palsy 

•Corticobasal degeneneration 
(CBGD)

•Alzheimer’s 
Disease

• Amyloid 
Angiopathy

Pics from Jeffrey Joseph, MD, PhD

• James Parkinson’s Essay on the Shaking Palsy 
(1817): 6 cases of paralysis agitans

“Involuntary tremulous motion, with 
lessened muscular power…with a 
propensity to bend the trunk forwards, 
and to pass from a walking to a running 
pace: the senses and intellect being 
uninjured.”

Gowers (1893)Normal Substantia Nigra Parkinson’s disease

Lewy Bodies

Parkinson’s Disease

• Three Hallmark Symptoms are:
• Rigidity (constant resistance to passive motion)
• Bradykinesia (progressive slowness of movements)
• Tremor (both resting and action)

• Associated motor symptoms
• Freezing
• Stooped posture and shuffling gait

• Non-motor Symptoms
• Depression
• Autonomic symptoms (constipation, orthosatic hypotension)
• REM behavior disorder

Parkinson’s Disease Secondary Parkinsonism

Degenerative

‐Vascular Parkinsonism: strokes and spasticity

‐Alzheimer’s disease: late manifestation

Other

‐ Normal Pressure Hydrocephalus (NPH): gait and bladder 

‐Trauma: Chronic Traumatic Encephalopathy or Dementia Pugilistica

‐PSP (Progressive supranuclear palsy) early falls

‐Multisystem atrophy: autonomic and cerebellar symptoms

‐Cortical‐basal degeneration: severe apraxia

Parkinsonism Plus



PD Workup

• Exam and history sufficient in classic cases

• Head MRI if atypical (NPH, 

vascular parkinsonism)

• Early-onset or familial
– Genetic testing?

• DaTscan?
‐Distinguishes PD from ET, drug‐induced 
parkinsonism, controls
‐ NOT able to distinguish PD from PSP, MSA

Normal Reduced uptake

• Symptomatic for motor: 
– Treat the symptoms, usually by directly or indirectly 

compensating for loss of dopamine
– Carbidopa/levodopa (Sinemet), pramipexole

(Mirapex), ropinirole (Requip), etc…
• Symptomatic for non-motor: 

– Depression (SSRIs), cognitive, visual 
hallucinations, sleep issues, etc.

• Restorative:
– Replace lost cells or connections
– Fetal cell transplants, Stem cells, Growth factors

• Neuroprotective
– Slow the ongoing loss of brain cells

Parkinson’s disease treatment
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PD treatment: Motor

• When to initiate therapy?

– Symptomatic or neuroprotective?

• Symptomatic Rx:

– Levodopa vs dopamine agonist?

The hazard ratio for remaining free of dyskinesia in the ropinirole group as compared 
with the levodopa group was 2.82 (95 percent confidence interval, 1.78 to 4.44). 
From: Rascol: N Engl J Med, Volume 342(20).:1484-1491. 2000.
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Ropinirole vs. L‐Dopa: dyskinesias
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UPDRS part III : Total motor score
Mean (±2SE) score (all patients)
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Ropinirole (n=179)

L‐dopa (n=89)

P = 0.008
95% CI [1.2, 7.7]

Rascol O, et al.  N Engl J Med 2000;342:1484-91.
Data on File, GlaxoSmithKline 056 Study Report - 7/21/99
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Ropinirole vs. L‐Dopa: Efficacy



PD Motor: DA Agonist vs. l‐dopa

DA Agonist Pros:

• Prevent dyskinesias

• May help with mood

• Moderate motor benefit

• Less effective than l‐dopa

• More side‐effects
– Sleepiness/sleep attacks

– Visual hallucinations

– Leg edema

– Gambling

L‐Dopa  Pros:

• Maximal motor benefit

• Fewer side‐effects

• May cause dyskinesias

• Some side‐effects
– Nausea

– Orthostasis

– Some visual hallucinations

DA Agonist Cons: L‐Dopa  Cons:

• DA agonist first if:
– Younger; milder deficits

• Levodopa first if:
– Elderly; Signs of dementia or hallucinations; 

more severe deficits

or…

• Rasagiline (MAOb inhibitor) first?

PD Motor: DA Agonist vs. l‐dopa

• Blocks breakdown of dopamine (inhibits MAOb)

• ↓ “off” time; ↑ “on” time without dyskinesias
• Once per day dosing
• Drug interactions

• Protective?
– Antioxidant
– Anti-apoptotic (blocks cell death)
– Anti-excitotoxicity

PD Motor: Rasagiline
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ADAGIO Results

*FDA approved only for symptomatic Rx N Eng J Med 2009;361:1268-78 

ADAGIO Results

1mg dose:

• Slower rate of 
change of UPDRS:
– 1.7 pts/y 

– 38% slower

BUT: controversial:

• 2mg dose 
results?

• Cognitive

• Visual Hallucinations

• Depression

PD: Non‐motor symptoms



• A large, multicenter trial of rivastigmine vs. 
placebo has recently been conducted in PDD

• A significant cognitive benefit was found

• A subset of patients had very good response

• Side effects included nausea, vomiting, and 
slight increase in tremor

PD: Cognitive Symptoms

• Minimize other medications that can worsen 
cognition (especially anti-cholinergics)

• Improving sleep to help daytime alertness

• Treating depression and anxiety

• Specific medication with cholinesterase 
Inhibitors: Donepezil, Rivastigmine, and 
Galantamine 

PD: Cognitive Symptoms

• Placebo-controlled study of 
cholinesterase inhibitor rivastigmine for 
treatment of cognitive symptoms in 
Parkinson’s disease Dementia

• 541 patients enrolled, 420 completed 
study

• Alzheimer’s scales used for endpoints

• Often of people or animals

• PD patients without dementia develop similar 
hallucinations with excessive dopaminergic 
stimulation

• Usually occur at night

• Sometimes mistaken for problem with the eyes

PD: Visual Hallucinations Visual Hallucination Pathway



Depression in Parkinson’s DiseaseDepression in PD

• Incidence approaches 40‐50%

•Excessive even when matched for disability

• Global Parkinson’s Disease Survey (WHO, 1999)

‐ Recognized in as few as 1% of cases

‐ Accounts for greatest impairment in quality of life

Depression in PD

SAD‐PD Trial

• Largest trial of antidepressants in PD

• Three groups: Placebo, Paroxetine and 
Venlafaxine

• Found both to be better than placebo

Richard I et al. Neurology 2012;78:1229-1236

© 2013 American Academy of Neurology

SAD‐PD Trial

n=39
n=42
n=34

Conclusions

• Parkinson’s disease causes hallmark motor 
symptoms (rigidity, bradykinesia and tremor) 
as well as non‐motor symptoms (depression, 
cognitive impairment, etc)

• There are symptomatic therapies for both sets 
of symptoms

• No clear disease‐modifying therapies…


