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• 2nd most common 
neurodegenerative 
disease
• After Alzheimer’s 

Dementia
• $14 billion cost of 

treatment annually
• Loss of productivity: 

$6.3 billion

We still don’t have a cure

Why is Research Important?



The “cure” isn’t so straightforward

Genetics

Environment

Aging

Cell Damage

Unknown









Today’s Topics
1. Finding A Cure

1. Disease Modifying Therapies
2. Symptom-Specific 

Treatments
1. Improving Quality of Life

3. Emerging Biomarkers
1. Diagnosing PD Earlier

4. Future Directions
5. How You Can Get 

Involved



The Quest for A Cure:
Disease-Modifying Therapies (DMTs)



What Does Disease-Modifying 
Mean?

Slows or stops the progression and 
neuronal cell death

Disease Modifying (DMT)

Improves or restores function for the 
patient

Symptomatic Therapy (ST)



• Alpha synuclein targets
• Glucagon-like peptide 

(GLP-1) agonists
• Antioxidants
• Anti-inflammatories
• Gut/Microbiome
• Gene-specific

• GBA
• LRRK2

How A Cure Might Work



The makes a protein called 
alpha-synuclein

Protein misfolds while being 
made
 Builds up in the brain and 
becomes toxic
 Kills off dopamine cells 
and causes Parkinson’s 
Disease

Quick Review: What’s Happening 
in the Parkinson’s Brain



Goal: 
Stop misfolding and 

toxic build-up 

Alpha Synuclein Therapies

Sheila M. Fleming, Ashley Davis, Emily Simons, Targeting alpha-synuclein via the immune system in 
Parkinson's disease: Current vaccine therapies, Neuropharmacology, Volume 202, 2022,108870,



• Give or create antibodies 
against α-synuclein
• Through IV
• As a vaccine

• Block α-synuclein
• Break down misfolded α-

synuclein

Caveat: Not every PD has an 
alpha-synuclein problem

Alpha Synuclein Therapies

Front. Mol. Neurosci., 05 December 2019
Sec. Brain Disease Mechanisms 
Volume 12 - 2019 | 
https://doi.org/10.3389/fnmol.2019.00299

https://doi.org/10.3389/fnmol.2019.00299


• Antibody = a natural 
“fighter” in the body

• Binds to abnormal alpha-
synuclein protein

• Cleans out the bad protein

October 2024:
Phase II PASADENA Trial
“Less progression of motor 
symptoms by up to 40%

Next Steps:
Phase II Trial (PADOVA) 

on-going

PASADENA Trial: Prasinezumab

Pagano, G., Monnet, A., Reyes, A. et al. Sustained effect of prasinezumab on Parkinson’s disease motor progression 
in the open-label extension of the PASADENA trial. Nat Med (2024). https://doi.org/10.1038/s41591-024-03270-6



Can a Cough Medicine Cure PD?
Ambroxol

• Cough medicine used on 
50+ countries
• NOT FDA approved in the US

• Enzyme tied to specific 
genetic mutation (GBA)
• Clears alpha-synuclein

Mullin S, Smith L, Lee K, et al. Ambroxol for the Treatment of Patients With Parkinson Disease 
With and Without Glucocerebrosidase Gene Mutations: A Nonrandomized, Noncontrolled 
Trial. JAMA Neurol. 2020;77(4):427–434. doi:10.1001/jamaneurol.2019.4611



Can a Cough Medicine Cure PD?
Ambroxol

ASPro-PD Trial
• Ambroxol vs Placebo
• Patients with and without 

the GBA genetic mutation

Next Steps:
Now recruiting in the UK

2023-2027
Mullin S, Smith L, Lee K, et al. Ambroxol for the Treatment of Patients With Parkinson 
Disease With and Without Glucocerebrosidase Gene Mutations: A Nonrandomized, 
Noncontrolled Trial. JAMA Neurol. 2020;77(4):427–434. doi:10.1001/jamaneurol.2019.4611



Hot Topic:
GLP-1 Agonists



• Trigger insulin release
• Used for diabetes and weight 

loss
• Receptors also in the brain

GLP-1 agonists may block 
brain’s “inflammatory 

response”

Diabetes Medications: GLP-1 Agonists

NOTE: Ozempic, Mounjaro, Wegovy 
do NOT cross into the brain!



LIXIPARK Phase 2 Trial
Drug: Lixisenatide

• Early PD patients
• Compared patients getting 

drug vs placebo group
• Followed 1 year
• Less progression of 

“motor disability” than 
placebo

Diabetes Medications: GLP-1 Agonists



• Medication group stayed 
stable

• Placebo group worsened

Major side effects:
• Nausea
• Vomiting
• Acid reflux Next Steps: 

Phase 2 & 3 Trials
Testing on Larger Groups for a 

Longer Time

Diabetes Medications: GLP-1 Agonists



Hot Topic:
Stem Cells



“New” cells that can be turned 
into any type of body cell
 Make new brain cells 

(neuron)

How They Work:
1. Reduce inflammation
2. Regulate immune system
3. Restore normal brain cell 

function
4. Promote making new cells

Stem Cells and PD



Uses:
1. “Model” Parkinson’s for 

research use
1. (ie) “Parkinson’s in a petri 

dish”
2. Study new treatments without 

risking harm to real patients
2. Treatment

1. Make new dopamine brain 
cells

2. Give them to PD patients

Stem Cells and PD



Stem Cell Clinical Trials

Branden J Clark, Mariah J Lelos, Jeanne F Loring, Advancing Parkinson’s disease treatment: 
cell replacement therapy with neurons derived from pluripotent stem cells, Stem Cells, Volume 
42, Issue 9, September 2024, Pages 781–790, https://doi.org/10.1093/stmcls/sxae042

https://doi.org/10.1093/stmcls/sxae042


Limitations & Barriers
• Finding a high enough 

dose that works without 
causing side effects

• Transplant “matching”
• Graft-induced dyskinesias

Next Steps:
Many more studies needed
Likely will be years ahead

Stem Cell Therapy is NOT 
an FDA approved therapy 
for Parkinson’s Disease

Stem Cells & PD

Branden J Clark, Mariah J Lelos, Jeanne F Loring, Advancing Parkinson’s disease treatment: 
cell replacement therapy with neurons derived from pluripotent stem cells, Stem Cells, Volume 
42, Issue 9, September 2024, Pages 781–790, https://doi.org/10.1093/stmcls/sxae042

https://doi.org/10.1093/stmcls/sxae042


Improving Quality of Life:
Symptom-Specific Therapies





Hot Topic:
The Parkinson’s Gloves



The Parkinson’s Gloves
• Featured on Good 

Morning America 
• (December 2022)

• Stanford Medicine
• Peter Tass Labs

Vibration in fingertips 
• “Resets” electrical 

activity in the brain
• Tested for:

• Swallowing 
• Tremor
• Freezing of gait



Next Steps: 
Not yet recruiting. 

Website survey to sign 
up for future studies.

Similar glove study 
recruiting in 

Portland, Oregon

The Parkinson’s Gloves

Tass PA. Vibrotactile coordinated reset stimulation for the treatment of Parkinson's 
disease. Neural Regen Res. 2022 Jul;17(7):1495-1497. doi: 10.4103/1673-
5374.329001. PMID: 34916431; PMCID: PMC8771098.



• 2023 Dutch Study
• 31 patients

• 60-65% felt that wearing 
vibrating socks helped

• Most used with an audio 
cue (eg, counting or 
metronome)

Why not 
Parkinson’s socks?



Hot Topic:
Marijuana, CBD, and 
Parkinson’s Disease



Feeney, M.P., Bega, D., Kluger, B.M. et al. Weeding through the haze: a survey on cannabis use among people living 
with Parkinson’s disease in the US. npj Parkinsons Dis. 7, 21 (2021). https://doi.org/10.1038/s41531-021-00165-y



A few small studies (< 30 people)
• May help with:

• Sleep
• Tremor
• Dyskinesias

Barriers:
• Hard to use same form
• Hard to use same doses
• Hard to ”measure” improvement

Bottom Line:
Not Enough Data

Marijuana & PD



Marijuana & PD
• 2023 Parkinsonism & 

Related Disorders
• 152 patients

1. Treatment Group 
(Medical Cannabis)

2. Control Group
• Followed from 2008-2022

Goldberg T, Redlich Y, Yogev D, Fay-Karmon T, Hassin-Baer S, Anis S. Long-term safety of medical 
cannabis in Parkinson's disease: A retrospective case-control study. Parkinsonism Relat Disord. 2023 
Jul;112:105406. doi: 10.1016/j.parkreldis.2023.105406. Epub 2023 May 5. PMID: 37211456.



Marijuana & PD

• No effect on motor symptoms or disease progression 
(good or bad)

• Did not worsen psychiatric or cognitive symptoms



Next Steps:
• Colorado Studies
• Trying different forms 

and doses

• Looking at:
• Tremor
• Sleep
• Dream reenactment
• Hallucinations
• Memory
• Dyskinesias
• Anxiety

Marijuana & PD



Earlier Detection:
Emerging Biomarkers



“A measurable substance in an 
organism whose presence is 

indicative of some phenomenon such 
as disease, infection, or environmental 

exposure.”

What is a Biomarker?

https://www.google.com/search?q=measurable&si=ACFMAn9-5A9OMKPWcg180I9o9MndJuk7StA-r0Nd3r1VpzlBxaS-jhUiyKBx923vEnSjKqNHSXgnYdC7Jgzork5_KyoG09euWg%3D%3D&expnd=1
https://www.google.com/search?q=organism&si=ACFMAn-fuhiZynqzEWN5DhRvBVhtMbuGcR0dq31CVpj1OxJnYVT8WPHHjOGYZE4spB1TRGfUCj6Z4CD_F-Oja_uOwVuxnJH3zw%3D%3D&expnd=1


Clinical diagnosis still only has 80-90% accurate

Biomarkers can be used to:
• Detect PD before it starts (“Prodromal”)
• Confirm or support your diagnosis
• Guide disease disease or prognosis
• Differentiate between clinically similar diseases
• Identify best candidates for clinical trials and specific 

therapies

How Can We Use Biomarkers?



News-Worthy Biomarkers



Lancet (2022)

• Test detects alpha 
synuclein in the 
spinal fluid

• Requires a spinal tap 
(lumbar puncture)

Spinal Fluid Testing



87.7% of those with PD had a 
positive test
("Rule In PD")

96.3% of Healthy Controls had a 
negative test 

("Rule Out PD")

Even better for PD patients with change 
in sense of smell:

Picked up 98.6% of cases

Downside: 
Requires an invasive procedure

Spinal Fluid Testing



Looking for a 
“messenger” in the 

blood that passes on 
bad alpha synuclein 

proteins



Hällqvist, J., Bartl, M., Dakna, M. et al. Plasma proteomics identify biomarkers predicting Parkinson’s disease up to 7 years before symptom onset. Nat Commun 
15, 4759 (2024). https://doi.org/10.1038/s41467-024-48961-3

Compared blood tests 
from three groups:
1. Parkinson’s
2. Healthy Controls
3. REM Behavior 

Disorder (RBD)
Considered a “precursor” 

for PD

Computer model could predict who had PD

Blood tests looked similar in most RBD 
patients

Does this mean we can predict Parkinson’s 
before symptoms start?



Hot Topic:
Artificial Intelligence (AI)



AI and PD
Potential Roles:
• Predict early signs and symptoms
• Assess disease progression and/or treatment response
• Close geographical barriers (allowing remote exams)



250 patients (PD & 
controls)

Performed finger tapping 
in front of a webcam

Compared:
• Expert neurologists
• Computer generated 

score

AI to Measure Disease Progression



Movement Disorder 
Neurologists were still 

the most accurate !!

AI outperformed non-
Movement Disorder 

providers

AI to Measure Disease Progression

Islam, M.S., Rahman, W., Abdelkader, A. et al. Using AI to measure Parkinson’s disease severity at home. npj Digit. Med. 6, 156 (2023). https://doi.org/10.1038/s41746-023-00905-9



Smartwatch & other 
wearable devices
• Track symptoms
• Cognitive exercises
• Remote motor exams

Other Uses of AI

Adams, J.L., Kangarloo, T., Tracey, B. et al. Using a smartwatch and smartphone to assess early Parkinson’s disease in the WATCH-PD study. npj Parkinsons Dis. 9, 64 (2023). 
https://doi.org/10.1038/s41531-023-00497-x



Get Involved



• Michael J. Fox Foundation
• No PD diagnosis needed
• Fill out info online

• Local: KC, Chicago, Denver
• Data accessible upon 

request

PPMI 



• Michael J. Fox Foundation
• Need PD diagnosis
• In-person or remote 

options

1. Screening visit (15-30 min)
2. PD GENEration appointment (2 

hours)
1. Clinical assessments and 

cheek swab
3. Genetic counselor consultation (15-

30 min)
1. Receive and review test results

PD GENEration



“How Do I Get Involved?”
Visit clinicaltrials.gov

Call or email the UNMC Research Advocate Office 
unmcrsa@unmc.edu
402-559-6941

Reference the UNMC Clinical Trial Database: 
https://net.unmc.edu/ctsearch/index_unmc.php

mailto:unmcrsa@unmc.edu
https://net.unmc.edu/ctsearch/index_unmc.php


• www.pdtrialtracker.info
• www.clinicaltrials.gov
• www.apdaparkinson.org
• www.michaeljfox.org
• World Health Organization (WHO) Registry

Useful Websites

http://www.pdtrialtracker.info/
http://www.clinicaltrials.gov/
http://www.apdaparkinson.org/
http://www.michaeljfox.org/
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