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Parkinsonism and MSA
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What defines parkinsonism?



• Parkinsonism is a sign of low 
dopamine levels in the brain

• Dopamine is a neurotransmitter 
created in the substantia nigra

• In general, degree of 
dopaminergic transmission is 
directly proportional to 
movement

• Dopamine levels drop when there 
is accumulation of toxic proteins 
in the brain cells

http://www.dls.ym.edu.tw/lesson2/0318.htm

What causes parkinsonism?



Parkinsonism is defined 
by slowness

Parkinson’s 
disease

Atypical 
parkinsonian
syndromes

PSP

CBD
LBD

MSA
Stiffness

Tremor
Imbalance

Eye 
movement 
problems

Apraxia
Asymmetry

Cognitive 
problems

Bladder and 
blood 

pressure 
problems

Now, let’s focus on MSA



MSA • Prevalence is 2-5/100,000 (prevalence of PD is 1-2/1,000)

• Caused by toxic accumulation of alpha-synuclein in glial cells

http://www.mdpi.com/biomolecules/biomolecules-05-02675/article_deploy/html/images/biomolecules-05-02675-g001.png
https://www.verywellhealth.com/what-are-glial-cells-and-what-do-they-do-4159734

Now, let’s focus on MSA



How to distinguish PD from MSA, clinically

• Motor red flags
• Balance changes and falls

• Early difficulty with speech and 
swallow

• Suboptimal response to levodopa 

• Development of prominent oral 
and neck dyskinesias

• Truncal dystonia

• Polyminimyoclonus

• Anterocollis

• Non-motor red flags
• Autonomic failure (dysautonomia)

• Orthostatic hypotension

• Urinary dysfunction

• Constipation

• Stridor

https://www.sciencedirect.com/science/article/abs/pii/S0303846714003825



https://www.google.com/search?q=datscan&biw=1242&bih=557&source=lnms&tbm=isch&sa=X&ved=0ahUKEwjq3

5qL2s7PAhUGND4KHTLJBf8Q_AUIBigB#imgrc=LN9dpkGsSjt77M%3A

Cocaine

DaTscan





About MSA

• Onset age 55 years (33-76)

• Men : women = 1.3 : 1

• Symptoms can affect different areas of the brain

https://radiopaedia.org/articles/multiple-system-atrophy
https://www.hkcr.org/CaseOfMonth/2012/05/05a.html
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Basal ganglia (A&B)
Dysfunction causes Parkinson-

like symptoms

Cerebellum (C)
Dysfunction causes imbalance 

and incoordination

Brainstem (D&E)
Dysfunction causes autonomic 

dysfunction



Types of MSA

https://www.neuroscientificallychallenged.com/blog/what-are-basal-ganglia
https://www.medicalnewstoday.com/articles/313265
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Treatable MSA symptoms
Motor symptoms



• Levodopa, in all its presentations
• Immediate release: Sinemet 10/100, 25/100, 25/250
• Extended release: Sinemet CR 25/100, 50/200, Rytary
• On demand: Inbrija

• Response is unpredictable

• Side effects
• Fogginess
• Sleepiness
• Worsening orthostatism
• Confusion
• Hallucinations
• Dyskinesias/dystonia

Slowness/stiffness



• Levodopa

• Trihexyphenidyl (Artane®)

• Amantadine 
• Short-acting: Symmetrel®

• Long-acting: Gocovri®, Osmolex®

• Botulinum toxin injections
• Botox®

• Xeomin®

• Dysport®

• Myobloc®

Tremor/dystonia



The most important step is to try to understand the cause

• Orthostatic hypotension  hydration, compression stockings, 
medication

• Parkinsonism  dopaminergic medication and refer to physical 
therapy

• Ataxia  refer to physical therapy

• Orthopedic (back, hip, knees)  refer to orthopedics or pain 
management as appropriate

• Deconditioning  refer to physical therapy

• Visual  refer to ophthalmology

Gait dysfunction/falls



Treatable MSA symptoms
Non-motor symptoms



• Drop in blood pressure upon standing

• Leads to lightheadedness, syncope, falls

Medication management

• Pyridostigmine (Mestinon®)
• Three times daily medication

• Midodrine (Proamatine®)
• Three times daily medication

• Fludrocortisone (Florinef®)
• Once daily medication

• Droxidopa (Northera®)
• Three times daily medication

Orthostatic hypotension



• Pelvic floor therapy

• Scheduled bathroom breaks

• Catheterization

Medications

• Tolterodine (Vesicare®)

• Oxybutynin (Ditropan®)

• Mirabegron (Myrbetriq®) – only incontinence medication that does 
not cause confusion or hallucinations

Urinary incontinence



https://www.apdaparkinson.org/what-is-parkinsons/symptoms/sleep-problems/
Goldman J, et al. Curr Opin Neurol. 2014

• Can precede motor onset by 
decades

• ~40% of patients will develop 
Parkinsonism in 5 years

• ~80% of patients after ~10 years

• Can be treated with:
• Melatonin

• Clonazepam (Klonopin®)

REM-sleep behavior disorder



Padded Bed rail Body pillow

REM-sleep behavior disorder



Insomnia



• Sleep fragmentation

• Early wakening

• Reversal of sleep-wake cycle

• Daytime napping

• Undiagnosed sleep apnea may be a contributor!!

Insomnia



Treatment of insomnia

• Exercise

• Melatonin (IR vs ER)

• Gabapentin (Neurontin®)

• Trazodone (Desyrel®)

• Clonazepam (Klonopin®)

• Zolpidem (Ambien®)
• Common side effects include:

• Excessive somnolence
• Sleep-walking 
• Drugged feeling

Insomnia



Depression and anxiety



Treatment of depression and anxiety

• Exercise/Yoga/Biofeedback

• Benzodiazepines
• Long-acting: Clonazepam (Klonopin®)

• Short-acting: Alprazolam (Xanax®), Lorazepam (Ativan®)

• Antidepressants:
• Non-sedating: Escitalopram (Lexapro®)

• Calming: Escitalopram (Lexapro®), Sertraline (Zoloft®)

• Energizing: Venlafaxine (Effexor®)

• Sedating: Trazodone (Desyrel®), Duloxetine (Cymbalta®)

• Analgesic: Duloxetine (Cymbalta®), Amitriptyline (Elavil®)

Depression and anxiety

(215) 829-6688



• Exercise

• Hydration!!!

• Fiber
• Fruits (prunes)
• Vegetables
• Psyllium (Metamucil®)

• Stool softners
• Docusate (Colace®)

• Prokinetics
• Senokot (Senna®)

• Osmotic laxatives
• Polyethylene glycol (MiraLax®)

Constipation



I lost my sense of smell…

Anosmia



Anosmia



Managing anosmia

Anosmia



• Sleep hygiene

• Exercise

• Dopaminergics

• Caffeine

• Stimulants
• Modafinil (Provigil®) and Armodafinil (Nuvigil®)
• Methylphenidate (Ritalin®)
• Dextroamphetamine (Adderall®)
• Must be used with caution in patients with cognitive impairment or heart 

disease
• These patients can cause dependence/abuse

Fatigue



• Atropine ophthalmic drops 1%
• Anticholinegic

• 1 drop under the tongue every 12 hours

• Higher doses can cause systemic anticholinergic effects

• Scopolamine patches

• Dopaminergics

Sialorrhea



Sialorrhea

• Botulinum toxin
• Injections to the parotids and/or submandibular glands
• Toxin may spread to the eyes and cause eye dryness, or to the masseters and 

cause chewing difficulties
• Xeomin® is the only FDA-approved toxin for sialorrhea



Multidisciplinary care at Penn
The COPE Clinic



• 7 physicians

• 2 nurses

• 1 nurse practitioner

• 2 social workers

• 10 research coordinators

• 2 counselors

• The center shares a building with Good Shepherd Penn 
Partners Rehab Services (PT, OT, ST)

• Among the different services offered, is the COPE Clinic

https://www.med.upenn.edu/pdmdc/ 

Founded in 1982 by Drs. Matthew 
Stern and Howard Hurtig

The Movement Disorders Center at Penn
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COmprehensive Parkinsonism Evaluation Clinic



Check-in

• Pre-COVID: Front desk at PD&MDC

• During COVID: Log in to BlueJeans app

COPE          
(3-4 hrs)

• All teams have 25-30 minutes with each patient seen

Immediately 
after COPE

• Wrap-up session: all teams meet and review each case

Follow up 
(<7 days)

• Nurse coordinator reaches out to each patient with final recommendations

What is a day at the COPE clinic like?



COPE

Medical 
referrals

Psych 
referrals

Therapy 
referral

Research

- Cardiology
- Gastroenterology
- Urology
- ENT
- Palliative care
- Cognitive neurology
- Neurogenetics
- Neuroophthalmology

- Psychiatry
- Psychology
- Neuropsychology
- Counseling service

- Physical
- Occupational
- Speech
- Vestibular
- Swallow studies

- Regional (PA, NY, NJ, DE)
- National??

- International???

COPE Clinic workflow



Clinical trials for MSA



Definitions

Medical research

Basic science

Clinical

Observational

Interventional 
(clinical trials)

Blind or unblind

Controlled or open 
label

Randomized or 
non-randomized

Translational

The standard of care for the development of 
new medications are trials that are:
• Randomized
• Double blind
• Controlled



The drug development process

https://cead.cumc.columbia.edu/content/research-clinical-trials



Why participate in research?

• Clinical trials are the gateway to drug development.

• There is the possibility of having access to an efficacious medication 
sooner than the general population.

• While participating in a clinical trial, you may get access to additional 
medical care.

• Participation in a clinical trial often does not preclude eventual 
participation in another one. 



clinicaltrials.gov



Rasagiline group (n=84)  21 patients withdrew
Placebo group (n=90)  15 patients withdrew

At week 48
• Rasagiline group: 

• UMSARS progressed by 7.2 units
• Placebo group: 

• UMSARS progressed by 7.8 units













Now recruiting at Penn



Now recruiting at Penn



Interested in learning more about this trial?

Ellen Indik

Clinical Research Coordinator

ellen.indik@pennmedicine.upenn.edu



Closing remarks



• Parkinsonism is a non-specific term that refers to any patient with 
symptoms of Parkinson’s disease

• MSA is a parkinsonian syndrome featuring dysautonomia and cerebellar 
symptoms

• The diagnosis is clinical

• Diagnostic accuracy is crucial for clinical trials, but not as important for 
clinical management

• Participation in clinical trials may allow the development of disease 
modifying therapies for MSA



Thank you




