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Points of 
Discussion

1. What are biomarkers and how are they 
advancing research and care in 
Parkinson’s Disease

2. What are the advancements in deep 
brain stimulation and focused 
ultrasound for Parkinson’s Disease

3. The multi-disciplinary approach
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Introduction:

ØParkinson’s Disease (PD) is the 2nd most common 
neurodegenerative disorder
◦ Affects ~1.2 million in US alone with growing numbers
◦ ~90,000 people in the US are diagnosed with PD each year 
◦ ~80,000 people with Parkinson’s Disease living in Florida 

3Parkinson’s Foundation
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Jose A Obeso, Mariana H G Monje, Michele Matarazzo, Major advances in Parkinson's disease over the past two decades and future research directions, The Lancet Neurology, Volume 21, Issue 12, 2022, Pages 1076-1079
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Question:

Have you heard of a biomarker? 
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What is a biomarker

ØA “biological marker” is a characteristic of the body that can 
be objectively measured or evaluated AND that provides 
information about normal biology or a disease process

9



What is a biomarker
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Biomarkers include almost anything measurable 
◦ Functional (e.g., gait measures)
◦ Anatomical (brain or spine imaging)
◦ Physiological/biochemical (BP, lab tests, tissue pathology, genetics)



Biomarkers
-  why do 

they 
matter?

12FDA-NIH, 2016

Risk Diagnostic Prognostic Monitoring 



What is a biomarker
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Biomarkers include almost anything measurable 
◦ Functional (e.g., gait measures)
◦ Physiological/biochemical (BP, lab tests, tissue pathology)



Functional/Clinical biomarkers
Clinical 

Objective measures of:
◦ Gait
◦ Eye movements
◦ Acceleration, tremor, dyskinesia
◦ Facial expression
◦ Vocal quality
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GaitRite
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Gimmon, Yoav & Millar, Jennifer & Pak, Rebecca & Liu, Elizabeth & Schubert, Michael. (2017). Central not 
peripheral vestibular processing impairs gait coordination. Experimental Brain Research. 235.
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Moreau, C., Rouaud, T., Grabli, D. et al. Overview on wearable sensors for the management of Parkinson’s 
disease. npj Parkinsons Dis. 9, 153 (2023).
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18https://righteye.com/
https://www.michaeljfox.org/grant/eye-tracking-biomarker-manifest-and-prodromal-parkinsons-disease

https://righteye.com/


Facial Expressivity
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Ge, Su & Lin, Bo & Yin, Jianwei & Luo, Wei & Xu, Renjun & Xu, Jie & Dong, Kexiong. (2021). Detection of 
hypomimia in patients with Parkinson’s disease via smile videos. Annals of Translational Medicine

Jakubowski, J.; Potulska-Chromik, A.; Białek, K.; Nojszewska, M.; Kostera-Pruszczyk, A. A Study on the 
Possible Diagnosis of Parkinson’s Disease on the Basis of Facial Image Analysis. Electronics 2021, 10, 2832.



Vocal Qualities
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What is a biomarker
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Biomarkers include almost anything measurable 
◦ Functional (e.g., gait measures)
◦ Physiological/biochemical (BP, lab tests, tissue pathology)
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Neuroimaging

Kupsch A R et al. J Neurol Neurosurg Psychiatry 2012;83:620-628

Dopamine Active Transporter Scan 
(DAT SCAN)

Ø FDA approved in 2011 “to assist in the evaluation of 
adult patients with suspected Parkinsonian 
syndromes (PS). In these patients, DATscan may be 
used to help differentiate essential tremor from 
tremor due to PS.”

Ø “tags” spots in the brain where dopamine attaches
Ø Tells information about the function of the brain 
Ø Will not differentiated between the many 

parkinsonian syndromes 

Ø 95% sensitive for differentiating PD from ET and 
healthy controls **

Ø 86.2% sensitive in differentiating PD from drug 
induced parkinsonism **



Who has heard about a protein called 
alpha synuclein (α- synuclein)?
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Question:



Alpha-synuclein (α- synuclein)
ØAlpha-synuclein misfolding leads to loss of dopamine cells in PD

ØAbnormal alpha-synuclein in:
◦ Parkinson’s Disease
◦ Multiple system atrophy
◦ Lewy body dementia
◦ Pure Autonomic Failure 

http://www.urmc.rochester.edu/neuroslides/slide199.html
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Coughlin, D.G., Irwin, D.J. Fluid and Biopsy Based Biomarkers in Parkinson’s 
Disease. Neurotherapeutics20, 932–954 (2023)

(Cerebrospinal fluid)



Skin Biopsy
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CND LifeSciences



Skin Biopsy

ØSyn-One study 
included 428 people in 
total—108 with PD, 69 
with MSA, 67 with DLB, 
33 with PAF, and 151 
healthy controls

ØIt is available clinically 

28

CND LifeSciences
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Do I need a skin biopsy or a DAT scan?
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- If you meet the criteria for Parkinson’s 
Disease diagnosis and respond to 
dopaminergic therapy, in most cases  
further testing isn’t needed



Do I need a skin biopsy or a DAT scan?
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- If you have been diagnosed with PD and 
after many years you have symptoms that 
do not respond as well to dopamine, you 
do not need skin biopsy or DAT scan



Do I need a skin biopsy or a DAT scan?
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- Consider if your team is having a hard 
time telling if you have Parkinsonism or 
Essential tremor



Do I need a skin biopsy or a DAT scan?
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- Consider if your team is trying to 
determine if you have drug induced 
Parkinsonism 



Do I need a skin biopsy or a DAT scan?
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- If you have atypical symptoms and your 
doctors need help determining if you have 
a Parkinsonian disorder 



Skin Biopsy vs DAT Scan
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DaT-Scan Skin Biopsy

Time for the exam 4-5 hours 20-30 minutes

Medication that needs to be stopped
before

Buproprion
Stimulants
Some antidepressants

Anticoagulants

Time to get the results A few days A few weeks

Can help with diagnosis of atypical
disorders?

No Maybe ? 

Sensitivity (compared to normal 
controls)

95% (CAVEAT*) 92.7%

Can help in prodromal PD ? Maybe Not enough data



Cerebrospinal Fluid (CSF) Markers
ØAlpha-Synuclein seeding amplification assay (SAA) 
differentiates people with PD from healthy controls, 98.6%

ØWas able to identify early Parkinson's 

ØMay eventually be able to help differentiate between PD 
and MSA

ØCurrently alpha-synuclein CSF tests are research based only

ØCSF biomarkers to help diagnose Alzheimer’s Disease now 
available 
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Genetics and PD
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αSynuclein

Tau

Glucocerebrosidase

LRRK2

Nalls M, et al. Nat Genet 46, 989–993 (2014). https://doi.org/10.1038/ng.3043
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90 independent genome-wide significant association signals identified

The Lancet Neurology 2019 181091-1102DOI: (10.1016/S1474-4422(19)30320-5) 



New genetic testing

PD GENEration

National initiative offering free genetic testing for 
clinically relevant PD-related genes and genetic 
counseling at no cost for individuals with confirmed 
diagnosis of PD

Participation at Parkinson Foundation Centers of 
Excellence, Parkinson Study Group sites, or from home 
through telemedicine visit

For more info: contact Genetics@Parkinson.org or visit 
Parkinson.org/PDGENEration.
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Who may be eligible to participate?

Participants must be at least 30 years of age. 

• People with Parkinson’s who have been diagnosed within 
the last 2 years and are not currently taking standard PD 
medications

• First-degree family members (parent, child, sibling) of a 
person with Parkinson’s 

• People with risk factors for the development of PD 
(known genetic mutation, loss of smell, history of physically 
acting out dreams during sleep, and others)

• People without Parkinson’s and no known risk to act as a 
comparison group 

The study covers the cost of study-related travel, and pays a 
set amount for each visit to compensate for time and 
completion of study-related procedures.
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Deep Brain Stimulation (DBS) and 
Magnetic Resonance guided Focused 
Ultrasounds (MRgFUS)
OVERVIEW
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Absen Deep Brain Stimulation MRg Focused Ultrasound

Non-invasive

Tremor Control

Bradykinesia, dyskinesia, 
rigidity

Both sides of the brain

Adjustable

No frequent follow ups 
required

Not everyone is a good 
candidate 

Covered by Medicare in 
Florida (for PD)



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).



DBS advancements: Electrode configuration 



DBS advancements: Implantable pulse generator
Smaller/thinner

Longer battery life 

Rechargeable options

MRI Conditional

 



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

Some DBS systems can provide remote  
programming- no clinic visit required!



DBS: Future directions: Adaptive DBS 

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



External Devices
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CUE1

Cala kIQ

GyroGlove
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Non-pharmacologic management of PD
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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



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

Physical Therapy
Gait

Balance

Flexibility/Range of Motion

Posture

Strength



Early Therapy Critical
(Goldman et al., 2024)



Maintenance Therapy
https://www.apta.org/your-practice/payment/medicare-payment/coverage-
issues/skilled-maintenance-therapy-under-medicare 

Mythà Medicare does not cover therapy if expected gains or 
functional improvement is not accepted

Factà Skilled maintenance therapy through Medicare is allowed 
“ when (a) the therapy procedures required to maintain the patient's 
current function or to prevent or slow further deterioration...“

https://www.apta.org/your-practice/payment/medicare-payment/coverage-issues/skilled-maintenance-therapy-under-medicare
https://www.apta.org/your-practice/payment/medicare-payment/coverage-issues/skilled-maintenance-therapy-under-medicare


What Does This Mean With Medicare

You do not HAVE to be 
discharged after a certain 
number of visits

Medical necessity can be 
approved despite a 
progressive condition



Spaced Versus Burst Therapy
(Au et al., 2022) (LeLaurin et al., 2024)

https://www.parkinsonsecrets.com/blog/are-we-writing-prescriptions-for-parkinsons-disease-physical-therapy-wrong



High Intensity Exercise may be 
neuroprotective

83



Non-pharmacologic management of PD

Exercise Resources

Talk to your doctor and physical therapist to help 
develop a personalized exercise plan. 
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TO TAKE PART IN THIS RESEARCH STUDY

Participants must:

o Be between 40 to 80 years old

o Parkinson disease diagnosis with last 3 years

o Not currently be taking any PD medication or expect to start 
taking PD medications within the next 6 months

o Be able and willing to do moderate to high intensity exercise 
on a treadmill 4x/week for 18 months and participate in 
study visits for 24 months

o Be able to travel to UF periodically for study related visits

Additional details, contact: 
Amanda.Fessenden@neurology.ufl.edu 

mailto:Amanda.Fessenden@neurology.ufl.edu
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Non-pharmacologic management of PD

Speech Therapy
ØA speech and language pathologist  will evaluate speech, voice, and 

swallowing and provide exercises, strategies, and sometimes tools like 
amplification devices

ØDaily practice of therapy exercises leads to more rapid improvement
ØRe-evaluation every few years is recommended to stay on track
ØAsk your doctor for a referral to an SLP, ideally one with special training 

in Parkinson's programs like LSVT LOUD or Parkinson Voice Project 
SPEAK OUT!



Non-pharmacologic management of PD

Speech Therapy
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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

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



Non-pharmacologic management of PD

Social support 

Social 
isolation

Non-motor 
symptoms
(mood, 
cognition)

Emotional 
support

Non-motor 
symptoms
(mood, 
cognition)



Build 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
Research Coordinators

Support group 





Thank you!


