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What causes 
Parkinson’s disease?



Set up

• Genetic factors • Environmental factors



What is going on in the brain?



Alpha synuclein protein accumulation



What are the symptoms?



Symptoms



Medications 
for the

Motor Symptoms



Carbidopa-levodopa (Sin-emet)

Generic

• Immediate release

• Controlled release

“Me too” drugs

• Rytary

• Crexont

• Inbrija (inhalable)

FAQ

1. When to start?

2. If I start earlier in the disease, 
am I going to get dyskinesia 
sooner?

3. Does it slow down the 
disease?



Early vs Delayed 

de Bie et al 2020 Lancet Neurology

Early start

Delayed start



Early vs Delayed

Cilia et al 2014 Brain

“55-year old Parkinson’s disease 
patient who developed peak-dose 

dyskinesias after the first-ever 
levodopa dose; disease duration was 

6 years.”



Carbidopa-levodopa

Does it slow down the disease?

Verschuur et al 2019 NEJM

Exercise 
slows down 
the disease



Chemistry of Levodopa

Levodopa

Large Neutral Amino Acid



Effect of a Meal

Contin et al (2010) J. Neurol.

carbidopa



Dopamine Agonists

• Ropinirole (Requip)
• ER

• Pramipexole (Mirapex)
• ER

• Rotigotine (Neupro) patch

• Apokyn (injectible apomorphine)



Adjunctive medication

• MAO-B inhibitors
• Selegiline

• Rasagiline (Azilect)

• Zonisamide

• Safinamide (Xadago)

• COMT inhibitors
• Entacapone (Comtan)

• Opicapone (ongentys)



Adjunctive medication

• Adenosine receptor antagonist
• Istradefyline (Nourianz)

• caffeine



Adjunctive medication

• Amantadine
• Dyskinesia

• Tremor

• Clozapine
• Dyskinesia

• Tremor

• Hallucination



Procedural Treatments 
for 

Motor Symptoms



Botulinum toxin

• Cervical dystonia 
• Neck pain, stiffness

• Foot dystonia
• Foot turning inward

• Toes curling in

• Big toe going up

• Jaw tremor
• Refractory to medication

• Only if bothersome

Castagna et al 2019 Neuro Clin Pr



Deep Brain Stimulation

• DBS treats:
• Shaking, Slowness, Stiffness

• DBS can, at times, worsen:
• Thinking, Swallowing, Walking

• Candidacy
• Physical therapy

• Swallowing evaluation

• Neuropsychology testing 
(cognitive testing)

• The rare serious complication
• 3% chance of bleeding in the brain

• 3% chance of infection.

• Expectation
• Average of 60% of symptom 

reduction

• Less off time. More on time 
without dyskinesia



Vyalev



Focused ultrasound

• Focused ultrasound treats
• Unilateral symptoms

• Focused ultrasound can worsen
• Same domains as DBS

• Candidacy evaluation
• Same as DBS

• Biggest pros
• No risk of brain bleed

• No risk of infection

• Biggest con
• Irreversible side effect.

• Expectation
• Once it is done, it is done

• No optimization.



Management of
Nonmotor 
Symptoms



Nonmotor symptoms

• Constipation
• Walking

• Fiber

• Water

• Polyethylene glycol 3350 (Miralax, 
Laxa Clear)

• Senna

• Prune Juice

Polyethylene glycol



Nonmotor symptoms

• Dementia
• Rivastigmine (Exelon)
• Donepezil (Aricept)

• Depression
• Any antidepressant

• Sertraline, venlafaxine, mirtazapine, 
trazodone

• Drooling
• Atropine drops 
• Glycopyrrolate
• Botulinum toxin

• Daytime sleepiness
• Treat insomnia
• Exercise
• Stimulants

• Modafinil or Provigil

• Insomnia
• Melatonin (up to 15 mg)
• Mirtazapine
• Trazodone

• Sexual problem
• Viagra
• Cialis
• Levitra



Nonmotor symptoms

• Urinary problems (overactive bladder)
• Trospium

• Tolterodine

• Mirabegron, vibegron

• Botulinum toxin



Nonmotor symptoms

• Restless leg syndrome
• Carbidopa Levodopa

• Gabapentin

• Dopamine agonists: ropinirole, pramipexole, etc

• REM sleep behavior disorder
• Rule out sleep apnea

• Melatonin

• Clonazepam



Nonmotor symptoms

• Lightheadedness (dropping of blood pressure upon standing)
• Compression stocking

• More water, More salt

• Stop blood pressure lowering medications, like “water pills”

• Fludrocortisone (Florinef)

• Midodrine 

• Pyridostigmine

• Droxidopa (northera)

• Atomexetine



Nonmotor symptoms

• Hallucination
• Let it be, if not bothersome

• Wean off of dopamine agonists: 
ropinirole, pramipexole, etc

• Discontinue amantadine

• Discontinue other medications 
that may worsen the issue

• Quetiapine (Seorquel)

• Clozapine (Clozaril)

• Pimavanserin (Nuplazid)



Clinical trials



Quick Summary 

• Genetic changes along with environmental factors cause PD.

• Alpha-synuclein accumulation causes damage to the brain leading to 
various motor and non-motor symptoms

• C/L does not slow down nor does it alone cause dyskinesia

• C/L can interact with protein.

• Exercise slows down PD.

• There are many therapy options for both motor and non-motor 
symptoms

• Many drugs are currently being developed.



Q&A
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