Parkinson’s Disease
Update
Ryan J. Uitti, M.D.
Professor of Neurology
Mayo Clinic, Jacksonville, FL
Uitti.ryan@mayo.edu

Disclosure
Relevant financial relationships

• Receives research support from Boston
Scientific, Inc.

Off-label/investigational uses

• None

1

Case
50-year-old, left-handed, male executive seen
in Clinic in October, 2019

• March, 2018:
• working out in the gym and felt like his left
lower back was stiff;

helped by PT

• September, 2018:
• troubled by more pain in the left buttock
and was limping with the left leg

Case
• December, 2018:
• dragging the left leg when walking; left

hand “not working normally;” could no
longer shaving with left hand; using his
right hand to move left hand and shaver

• In January, 2019:
• limping with the left leg AND his left arm

had become rigid; MR imaging of the
brain, C- and L-spine were performed and
he was told that he had a “L4-L5 problem.”
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Case
• June, 2019:
• underwent decompressive lumbar

spine surgery at the L4-5 level in
Houston, having failed prior treatment with
dexamethasone and epidural injections;
modest improvement

• July, 2019:
• underwent left carpal tunnel surgery in

Miami; mild improvement; still limping and
complaining of left shoulder pain

Case

• October, 2019:
• seen at Mayo Clinic; troubles shaving,

typing, brushing teeth, doing up sleeve
buttons; left hand is very slow; not
sleeping well; difficult to roll over in bed;
low energy level

• No family history of neurological disease,

nor any history of encephalitis, neuroleptic
drug exposure or major head trauma.

• Exam: bradykinesia, rigidity in all 4 limbs,
L>R

• Diagnosis: parkinsonism
• Treatment: Sinemet 25/100  2 tab TID
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Case
• Treated with Sinemet 25/100 (2 tablets three
times daily at 0600, 1100, 1530)

• June, 2020 Follow up:
• Dramatic improvement in left leg

symptoms, left arm stiffness; walking
better, no longer slow, shaving with the
left hand again; less shoulder tightness;
signature legible; occasional mild limp in
left leg with extended walking

• Exam: trivial left-sided bradykinesia

Bottom Line …

Parkinson’s disease is
common …
can influence your
practice …
… and is usually treatable
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“Parkinson’s Disease”
A clinical syndrome

• described by Dr. James Parkinson (U.K.) in 1817
• Charcot (Fr.) first to recognize all cardinal
features:
• Resting tremor, rigidity, bradykinesia
• 2 of 3 features required for diagnosis

• Postural instability
• Most treatable major neurodegenerative
disorder

Clinical Parkinson’s Disease
A disorder of movement

• Second most common

neurodegenerative disorder: 1 million
patients in U.S.

• Affects 1% of population >65, and 2%
>85 years of age

• Lifetime risk is 1 in 40
• Average symptomatic age of onset is
63 years of age; 5% < 40 yrs
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Micrographia

PD - Diagnosis
• Resting tremor > action tremor
• Tremor usually begins unilaterally;
May involve legs

• Rigidity, bradykinesia, postural instability
•
•
•
•
•
•

Lack of spontaneous movement
Drooling
Reduced arm swing
Speech changes
“Masked faces”
Constipation
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Parkinson’s Disease
Greatest disability from:
Early:

• slowness
• depression
Later:

• postural instability - falls
• dementia
miniscule reduction in life
expectancy

7

What is Parkinson’s Disease?

Another famous person who
will develop Parkinson’s
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Another famous person who
will develop Parkinson’s

Another famous person who
will develop Parkinson’s
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• PARK8 locus
• LRRK2 gene
• Multifunctional kinase

protein of ROCO
family, MAPKKK class

• MOST common
genetic cause of PD

Zimprich A, at al.
Neuron 2004

“LRRK2 - A genetic cause of
Parkinson’s disease”
Conclusions:

• LRRK2 can cause Parkinson’s disease
• Causes 1-2% of all PD in North America
• Causes 30% of all PD in Tunisia
• “23 ‘n Me”
• – Sergey Brin has LRRK2 G2019S mutation
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Genetic causes of
Parkinson’s Disease
•
•
•
•
•
•
•
•
•
•
•
•

LRRK2 – PARK8 – most common genetic cause
SNCA – PARK 1 / 4
VPS35 – PARK17
DNAJC13 – PARK 21
PRKN – PARK 2
PINK1 – PARK 6
DJ-1 – PARK 7
ATP13A2 – PARK 9
GIGYF2 – PARK 11
PLA2G6 – PARK 14
DNAJC6 – PARK 19
SYNJ1 – PARK 20

Genetic contributors to
Parkinson’s Disease
Susceptibility variants

•
•
•
•

LRRK2
SNCA
MAPT H1
GBA

• Alpha-synuclein
• Tauopathy
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Slowing/Stopping Disease Progression
-- Testing for Neuroprotection

Potentially Neuroprotective
Agents for Parkinson’s
•

Bioenergetic agents
Coenzyme Q10, creatine

•

Antioxidants

•

Estrogen

•

MAO-B inhibitors
Selegiline, rasagiline

•

•

NMDA-receptor antagonists
Amantadine, memantine

•

•

Anti-apoptotic agents
Mixed lineage kinase inhibitors
(CEP-1347, TCH346,
rapamycin, selegiline,
rasagiline); caspase inhibitors

Surgery – STN-DBS

Dopaminergic agents
Nicotine, dopamine agonists,
levodopa

Vitamin E, C, iron chelators

•

Hormones

A2A (adenosine receptor)
antagonists
Istradefylline, caffeine

•

Anti-inflammatory agents
Minocycline, aspirin, COX-2
inhibitors, NSAIDs, tetracycline

•

Growth/Neurotrophic factors
Neuroimmunophilins -GPI1485, GDNF, GM-1
ganglioside, SR57667,
proprarygylamines TCH346

13

Neuroprotective Studies – all “negative”

•
•
•
•
•
•
•

DATATOP
CoQ10
SINDEPAR (Sinemet-Deprenyl-Parlodel)
CALM-PD
Ropinirole 056 Study
ELLDOPA (Early vs Late L-Dopa)
Riluzole/CEP-1347 study – no substantial
benefit

• Rasagiline (PRESTO) – MAO-B inhibitor

and propargylamine – used delay start
study design: possibly disorder-modifying

Parkinson’s Disease
Not everyone has the same
condition/background
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“Parkinson’s disease” …
is actually a syndrome

• Probably many causes
• Probably many unique
progression courses

• Progression may be influenced
(inadvertently) by a variety of
factors (treatment, others)

• Probably will have many cures

Parkinsonism
No cure today
No definite means to slow
progression
HOWEVER …
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Parkinsonism
No cure today
No definite means to slow
progression
HOWEVER …

Most treatable
neurodegenerative disorder!!

What Can I do NOW?
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Cannot Alter Genetics …

3032634-33

What Can I do NOW?
Two main problems
without good treatment:
balance and cognition

• Response:
• Exercise
• Exercise
• Exercise
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Exercise EVERYDAY
Goal: >150-minutes per week

Treatment of
Parkinson’s Disease
Issues:
• Motor
• Behavioral &
psychological
• Non-motor

Modalities:
Education
Psychiatric
Physical Medicine
Pharmacological
Surgical
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Treatment of
Parkinson’s Disease
Quality of Life:
• Depression is the greatest
determinant early in course
• Falls/Injury & Dementia greatest
determinants later in course

Treatment for
Parkinson’s Disease
1965:

• Trihexyphenidyl
• Thalamotomy (?)
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Treatment for
Parkinson’s Disease
1965:

2022:

• Trihexyphenidyl

• 39 medications

• Thalamotomy (?) • 12 surgeries

• Multiple targets
• Multiple modalities

Pharmacological Agents for
Parkinson’s Disease
:

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

anticholinergics (trihexyphenidyl,
benztropine)
amantadine (Symmetrel)
carbidopa/levodopa (Sinemet,
Sinemet-CR, Parcopa)
pramipexole (Mirapex)
ropinirole (Requip)
selegiline (Zelapar, Emsam, Eldepryl,
Deprenyl)
tolcapone (Tasmar)
entacapone (Comtan)
carbidopa/levodopa/entacapone (Stalevo)
apomorphine (Apokyn)
rasagiline (Azilect)
rotigitine (Neupro)
carbidopa/levodopa IR/ER (Rytary)
duodopa (Duopa)
safinamide (Xadago
istradefylline (Nourianz)
Levodopa inhaled powder (Inbrija)
pimavanserin (Nuplazid)
apomorphine sublingual (Kynmobi)
opicapone (Ongentys)
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Treatment Algorithms

Remember how much you do
not know. Do not pour
strange medicines into your
patients.

William Osler
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Parkinson’s Disease
UPDATE
FDA-approved Rx:

• Nourianz (istradefylline)
• Adenosine A2A antagonist
• Adjunctive agent that may
decrease “off” time

Parkinson’s Disease
UPDATE
FDA-approved Rx:

• Xadago (safinamide) – MAO-B
inhibitor
• Others: selegiline,
rasagiline
• Used in advanced PD
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Parkinson’s Disease
UPDATE
FDA-approved Rx:

• Ongentys (opicapone)
• COMT inhibitor
• Adjunctive agent with

carbidopa/levodopa
• Other COMTs: entacapone,
tolcapone

Parkinson’s Disease
UPDATE
FDA-approved Rx:

• Gocovri (capsule) & Osmolex

ER (tablet) (amantadine –
extended release)
• NMDA receptor antagonist
• Available as amantadine
twice daily
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Parkinson’s Disease
UPDATE
FDA-approved Rx:

• Kynmobi (apomorphine)
• Sublingual preparation
• Had been available as an

injectable fast-acting
dopamine agonist (Apokyn)

Parkinson’s Disease
UPDATE
FDA-approved Rx:

• Inbrija (levodopa)
• Inhaled levodopa
• May work in 10-30 minutes
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Parkinson’s Disease
UPDATE
FDA-approved Rx:

• Nuplazid (pimavanserin)
• Atypical antipsychotic
• For problematic
hallucinations
• Others: quetiapine,
olanzapine, clozapine

Recently Introduced
Treatments for Parkinson’s Disease
• Medications:
• Nourianz (istradefylline)
• Xadago (safinamide)
• Ongentys (opicapone)
• Gocovri / Osmolex ER (amantadine)
• Kynmobi (apomorphine)
• Inbrijia (levodopa inhalation powder)
• Nuplazid (pimavanserin)
• Surgery:
• DUOPA-jejunal pump administered l-dopa
• deep brain stimulation – rechargeable
batteries, steering electrodes
• MR focused Ultrasound lesioning

25

Highly Variable Medication Costs
(GoodRx – February, 2021)

Generic carbidopa/levodopa 25/100: $12-25 (for 90 tabs)
Selegiline: $46
Azilect (rasagiline) 1 mg $ 98 (for 30 tabs) (had been >$1500)
Xadago (safinamide): $898
Generic amantadine: $12
Osmolex ER (amantadine): $451
Gocovri (amantadine): $1422
Ongentys (opicapone): $589
Nuplazid (pimavanserin) : $3808
Inbrija (levodopa): $1051 (for 60)
Nourianz (istradefylline) : $ 1558 (for 30 tabs)
Kynmobi (apomorphine): $2333 (for 30)
(companies may have programs to reduce cost)

Levodopa - Dopamine Agonists
Levodopa:

DA Agonists:

• most potent
• more likely to

• less potent
• longer half-life
• more likely to cause

cause
dyskinesia
(usually
chorea)

• Multiple forms

(IR, ER, pump)

confusion,
hallucinations,
hypotension, sleep
disturbance, impulse
control behavior
disorder (~20%)
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PD and Treatment-induced dyskinesia
Drugs that can produce dyskinesia:
• Levodopa
• Dopamine agonists
Drugs that can exacerbate dyskinesia:
• L-dopa/dopamine agonists
• COMT inhibitors
• MAO-B inhibitors
Drug that can ameliorate dyskinesia:
• Amantadine

Summary
Parkinson’s disease
UPDATE

• Probably many causes
• Most treatable

neurodegenerative disorder

• Expanding Medication and
Surgical treatments

• Focus on quality of life
determinants
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Questions?
Uitti.ryan@mayo.edu
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