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Objectives

To review updates in management of PD by 
non-pharmacological strategies, medications and 
procedures. 



Charvin, D., et al. Nature Reviews Drug Discovery (2018).
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Non-pharmacologic management of PD

Nutrition 

Disclaimer: 

There is no single diet for PD, and 
diets should be personalized to the 

person with PD



Non-pharmacologic management of PD

Nutrition 

Image from Oldwayspt.org

Fruits and vegetables 
Whole grains and legumes 
Healthy fats like nuts and olive oil



Non-pharmacologic management of PD

Nutrition 

Image from Oldwayspt.org

MIND diet 
Mediterranean-DASH Diet 
Intervention for 
Neurodegenerative 
Delay



Non-pharmacologic management of PD

Nutrition 
• Constipation and indigestion improved

• Bilophila at baseline in individuals with PD. 
(this has been correlated with constipation 
symptoms in PD)

• Roseburia after the MED diet. 
(increased in PD + inflammatory bowel disease,  
it is thought to be involved in immune system 
regulation and degraders of a specific 
polysaccharide found in nuts, legumes, and 
tomatoes.) 



Q: What supplements should I take?

To date studies of various supplements have not 
demonstrated a meaningful impact on disease progression.

Your doctor may recommend Calcium and Vit D for bone 
health. 

Talk to your doctor before starting any supplements. 
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Non-pharmacologic management of PD

Exercise
Exercise can improve… 
• Stiffness/slowness
• Mobility
• Quality of life 
• Cognition
• Mood 
• Sleep
• And…. Possibly slow rate of disease 

progression (more research is needed)



Non-pharmacologic management of PD

Exercise
Park in Shape Trial Single-center, double-blind 
randomized controlled trial in PD patients who were 
randomly assigned to aerobic exercise (stationary
home trainer 50-80% HR ) or stretching (active
control) interventions 

Duration = 6 months, 3x a week 30-45 min sessions
Aerobic exercise, n = 25; stretching, n = 31

Functional connectivity changes 
in the brain in those in the 

aerobic exercise group 



Non-pharmacologic management of PD
Study in Parkinson Disease of Exercise  SPARX3

Multi-center study sponsored by NIH, Northwestern and PSG
to test efficacy of high intensity (80-85% HRmax) vs moderate intensity

(60-65% HRmax) treadmill exercise, 4x a week for 12 months

Currently recruiting at UF 



Non-pharmacologic management of PD

Physical Therapy
Gait

Balance

Flexibility/Range of Motion

Posture

Strength



Single center, randomized controlled trial of PD participants.

Burst (two PT sessions weekly for 6 weeks) = 11
Spaced (one PT session every 2 weeks for 6 months) = 11

Results: Spaced PT group had stability on TUG mobility measure at 6 months +  
burst group had a significant worsening once PT was discontinued after 6 weeks.

Are we doing PT wrong?



Q: How much exercise should I do?

Individuals with PD who exercise at least 2.5 hours a week 
had better quality of life + mobility



Non-pharmacologic management of PD

Exercise Resources

Talk to your doctor and physical therapist to help 
develop a personalized exercise plan. 



Non-pharmacologic management of PD

Exercise Resources

Try a smartwatch or pedomotor



Non-pharmacologic management of PD

Exercise Resources

Exercise at home or try online classes



Non-pharmacologic management of PD

Exercise Resources

Join a gym or exercise class



Non-pharmacologic management of PD

Person 
with PD

Nutrition

Exercise/
Physical 
Therapy

Speech 
Therapy

Occupational
TherapyMeditation

Cognitive 
Exercises

Social 
Support



Non-pharmacologic management of PD

Speech Therapy
•Subtle communication problems can start early in the disease course 

•Softer voice
•Reduced clarity 
•Monotone
•Stuttering 
•Periods of fast speech

•Swallowing changes impact upto 80% of individuals during their disease course
•Discoordination of swallowing
•Slower to swallow
•Drooling/dry mouth
•Weak –absent cough 
•Esophageal dysmotility 



Non-pharmacologic management of PD

Speech Therapy
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Why do I need to see 
occupational therapy?



Non-pharmacologic management of PD

Occupational Therapy
Goal: Help perform everyday activities safely and if possible 
independently

Self-care (bathing, dressing, etc)  
Work related tasks
Typing
Writing
Eating 
LSVT Big

Impact of vision changes on ADLS
-driving/parking difficulties (visuospatial)
-reading difficulties (hypometria) during 
scanning tasks
-Convergence insufficiency

Driving rehabilitation 

Home safety assessments

Sleep hygiene
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Non-pharmacologic management of PD

Meditation/Mindfulness 
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Non-pharmacologic management of PD

Cognitive Exercises 

“CT leads to measurable improvements in cognitive 
performance in individuals with PD, particularly in 
working memory, executive functioning, and 
processing speed.”



Non-pharmacologic management of PD

Cognitive Exercises 
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Non-pharmacologic management of PD

Social support 
Social 
isolation

Non-motor 
symptoms
(mood, 
cognition)



Non-pharmacologic management of PD

Social support 

Subramanian, I NPJ Parkinson disease 2020

PwP, those who are lonely 
report greater severity of 
symptoms of… 
Bradykinesia
Pain
Memory
Depression, anxiety  
Fatigue





Pharmacologic 
Therapies 



Mao, Q et al. Acta Pharmacologica. 2020 



Pharmacologic management of PD

Motor Symptoms 
Dopamine

• Carbidopa/levodopa 
(Sinemet IR or CR, 
Parcopa, Rytary)

Dopamine agonists

• Pramipexole (Mirapex)
• Ropinirole (Requip)
• Rotigotine (Neupro

Patch)
• Apomorphine

MAO-B inhibitors

• Selegiline (Eldepryl)
• Rasagiline (Azilect)

COMT inhibitors

• Entacapone 
(Comtan, Stalevo)

NMDA/dopamine 
agonist

• Amantadine
• Amantadine ER 

(Osmolex, Gocovri)

Anticholinergic

• Trihexyphenidyl 
(Artane)



Pharmacologic management of PD

Motor Symptoms 



Levodopa inhalation powder: Inbrija® 
• FDA approval: 2018
• Inhaled levodopa
• Each cartridge is levodopa 

42mg (2 tabs inhaled upto 5x 
a day)

• Add-on therapy to 
carbidopa/ levodopa for OFF 
symptoms or rescue therapy

• Bypass the gut
• Primary endpoint of 

improved MDS-UPDRS motor 
scores at 30 minutes 
postdose compared with 
predose



Scored Levodopa: Dhivy ®
• FDA approval: 2021
• Scored levodopa tablets 
• Each segment (one-fourth tablet) contains CD/LD 6.25/25 mg



Pharmacologic management of PD

Motor Symptoms 
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(Comtan, Stalevo)
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• Amantadine
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(Osmolex, Gocovri)

Anticholinergic

• Trihexyphenidyl 
(Artane)



Sublingual apomorphine: Kynmobi ®
• FDA approval: 2020
• Rescue treatment for OFF episodes
• Sublingual film (available in varying doses 10,15,20,25,30mg)
• Primary endpoint: improvement in MDS-UPDRS scores at 30min (improvements 

were observed at 15min) 
• 10-30mg upto 5x a day + anti-nausea medicine should be started 3 days prior 



Pharmacologic management of PD

Motor Symptoms 
Dopamine
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Safinamide: Xadago ®
• FDA approval: 2017
• add-on therapy to levodopa for the treatment of OFF times
• Once a day dosing
• Improvement in ON time without troublesome dyskinesia 
• 1.37±2.745 vs 0.97 ± 2.375 hours with placebo

• Reductions in daily OFF time and MDS-UPDRS motor scores

• Of note: This class of drugs can have interactions with other 
medications ie: anti-depressants, decongestants, pain medications. 
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Opicapone: Ongentys ®

• FDA approval: 2020
• Once a day dosing
• Add on therapy to levodopa for motor fluctuations 
• Extends the duration of action of levodopa by preventing peripheral degradation
• The mean improvement from baseline in absolute OFF time was −60.8 minutes 

(95% CI: 97.2) with opicapone vs −24.4 minutes with placebo
• Non-inferior to entacapone (dosed multiple times a day)
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Pharmacologic management of PD

Motor Symptoms 
Dopamine

• Carbidopa/levodopa 
(Sinemet IR or CR, 
Parcopa, Rytary)

Dopamine agonists

• Pramipexole (Mirapex)
• Ropinirole (Requip)
• Rotigotine (Neupro

Patch)
• Apomorphine

MAO-B inhibitors

• Selegiline (Eldepryl)
• Rasagiline (Azilect)

COMT inhibitors

• Entacapone 
(Comtan, Stalevo)

NMDA/dopamine 
agonist

• Amantadine

Anticholinergic

• Trihexyphenidyl 
(Artane)

Adenosine A2A receptor 
antagonist

•Istradefylline



Istradefyline:  Nourianz ®

• FDA approval: 2019
• Add on therapy to reduce 

motor fluctuations
• Reduction in OFF time by 

(shortened by <30 min) 
• Improvement in ON time 

without dyskinesias (upto 25 
min)



Procedures 



Krauss JK, et al.. Nat Rev Neurol 17, 75–87 (2021).



Current 
Deep Brain 
Stimulation

Krauss JK, et al.. Nat Rev Neurol 17, 75–87 (2021).



Future 
Deep Brain 
Stimulation

Krauss JK, et al.. Nat Rev Neurol 17, 75–87 (2021).



DBS advancements: Electrode configuration 



DBS advancements: Implantable pulse generator
Smaller/thinner

Longer battery life 

Rechargeable options

MRI Conditional

Allow for various programming strategies (different ways to 
deliver the stimulation) that were not previously available 



DBS advancements: Image guided programming

STIMVIEW XT by Boston 
Scientific

integrates patient’s imaging 
information + programming 
information to allow the 
clinicians to see where they 
are delivering the 
stimulation 



DBS: Remote Programming
Available in China since 2017

Boston Scientific launched Heart Connect System in 2020  
allows for health care providers to connect remotely with a DBS expert

Abbott launched NeuroSphere Virtual Clinic app in 2021
allows for patients and physicians to connect and make remote programming 
changes 



DBS: Future directions: Adaptive DBS 

NaTurE BIoTECHNology | VOL 37 | SEPTEMBER 2019 | 1024–1033 |



Focused Ultrasound 
FDA approval

• 2018 to target the thalamus for Tremor 
dominant PD

• 2021 to target Gpi for bradykinesia, 
rigidity, and dyskinesia

• Unilateral targeting approved only due to 
safety concerns (speech changes, falls)

Single session + high-intensity ultrasound waves 
are used to create a thermal lesion in the target



Levodopa intestinal gel pump 



What to avoid?



Medications to avoid 
or used with caution 

in PD 





Get your information from the right source





Who is on your team?



General Neurologist 
Movement disorders physician
Neurosurgeon

Psychiatrist
Gastroenterologist
Urologist/Urogynecologist
Neuro-Ophthalmologist 
Sleep Medicine specialist

Primary care doctor/Geriatrician

Physical therapy
Occupational therapy
Speech therapy
Dietician
Neuropsychology
Social worker 
Pharmacist
Counselor/Therapists
Trainer

Support group 





Thank you!


