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Tool Driven Revolution

Freeman Dyson (1923-2020)

“New directions in science are launched by new tools
much more often than by new concepts. The effect of a
concept-driven revolution is to explain old things in
new ways. The effect of a tool-driven revolution is to
discover new things that have yet to be explained.”



Modern research data flow integrating
classical statistics and Al



A million miles, >500 drivers

NIAAG 17177



Digital twins



The exposome

Ubiquitous sensors (in
devices, vehicles, buildings,
homes, appliances, clothing,
people, and across cities)
among an "internet of things"
(IoT) are continuously
monitoring people's
performance, behavior, and
physiology in varying social
and environmental contexts
(e.g., air, water, sound, light,
weather, geography).

These data can be combined
with self-reports and
ecological momentary
assessments (experience
sampling) on cognitive,
emotional, and conative status,
and “—omics” data, providing
unprecedented observations of
the health “in the wild".
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Summary

Diagnosis:
e Clinical Features
« DaTScan (?)
o Skin Biopsy (?)
e Cerebrospinal fluid test (?)

Management:
e Medication Therapy
 New approved therapies




Diagnosis



Risk Factors

 (Genetics

 Environmental Risk Factors
 EXposure to certain chemicals
e Gut flora & Diet (?)

 We are living longer!



Clinical Features

Our rationale I1s based on two scales:

1988-1992 - UK Parkinson’s Disease Society Brain Bank
Clinical Diagnostic Criteria (UKPDSBB)

1999 — Gelb’s Diagnostic Criteria for PD

Calne DB, Snow BJ, Lee C. Criteria for diagnosing Parkinson's disease. Ann Neurol. 1992;32 Suppl:S125-7. doi: 10.1002/ana.410320721. PMID: 1510370.
Gelb DJ, Oliver E, Gilman S. Diagnostic criteria for Parkinson disease. Arch Neurol. 1999 Jan;56(1):33-9. doi: 10.1001/archneur.56.1.33. PMID: 9923759.



Clinical Features

Bradykinesia (slowness of
movement)

AND at least one of the
following

e Resting tremor (4-6 Hz In
frequency)

e Muscular Rigidity
e Postural Instabllity

Taken from @jamanetwork 1G






Clinical Features

Gelb’s study contribution was
describing a level of diagnostic
certainty

BECAUSE ULTIMATELY A
TRUE DIAGNOSIS IS NOT
SET IN STONE

Gelb DJ, Oliver E, Gilman S. Diagnostic criteria for Parkinson disease. Arch Neurol. 1999 Jan;56(1):33-9.

Table 2. Proposed Diagnostic Criteria for Parkinson Disease

Criteria for POSSIBLE diagnosis of Parkinson disease:

At least 2 of the 4 features in Group A* are present; at least 1 of
these is tremor or bradykinesia
and
Either None of the features in Group B* is present
Or Symptoms have been present for less than 3 years, and none
of the features in Group B* is present to date
and
Either Substantial and sustained response to levodopa or a
dopamine agonist has been documented
Or Patient has not had an adequate trial of levodopa or dopamine
agonist

Criteria for PROBABLE diagnosis of Parkinson disease:

At least 3 of the 4 features in Group A* are present
and
None of the features in Group B* is present (note: symptom
duration of at least 3 years is necessary to meet this requirement)
and

Substantial and sustained response to levodopa or a dopamine
agonist has been documented

Criteria for DEFINITE diagnosis of Parkinson disease:

All criteria for POSSIBLE Parkinson disease are met
and

Histopathologic confirmation of the diagnosis is obtained at autopsy
(see Table 3)

*Group A and Group B are detailed in Table 1.



Clinical Features

Limitations:
e Too focused on motor criteria as cardinal features.

« Lack of depth in non-motor features, particularly cognition.

 No consideration for genetics.

 Does not address the question of prodromal symptoms.

 No biological marker.

Marsili L, Rizzo G, Colosimo C. Diagnostic Criteria for Parkinson's Disease: From James Parkinson to the Concept of Prodromal Disease. Front Neurol. 2018 Mar 23;9:156. doi: 10.3389/fneur.2018.00156. PMID:
29628907; PMCID: PMC5877503.



Can we test Parkinson’s Disease?



Dopamine Transporter Scan (DaT Scan)

Approved in the US since 2011

Checks for dopamine
Innervation in the brain —
analyzed qualitatively

If positive — You have a primary
deficit of dopamine.

DOES NOT DIAGNOSE PD



Skin Biopsy
The Syn-One Test® by CND Life Sciences (since 2022)

Detects phosphorylated alpha-synuclein (aSynP)

deposition in the tissue.
e 92.7% in PD
98.2% in MSA <
96% in DLB
100% in Pure Autonomic Failure
3.3% In healthy controls

|IF POSITIVE — you have aSynP deposition...
but not necessarily PD.

Gibbons CH, Levine T, Adler C, et al. Skin Biopsy Detection of Phosphorylated a-Synuclein in Patients With Synucleinopathies. Jama 2024;331(15):1298-1306,
doi:10.1001/jama.2024.0792



Lumbar Puncture Testing

Cerebrospinal Fluid (CSF) Alpha-Synuclein
Z%%T)‘g by Seed Amplification Assay (since

Takes a sample of CSF, checks for the
misfolded protein and if present, amplifies it
to detect it

Results are gualitative: Present or Absent

IF POSITIVE — You have misfolded
protein... but not necessarily PD.



Pros & Cons
« All may aid in diagnosing a primary parkinsonism.

e Skin and CSF testing may aid in detecting alpha-synuclein,
which is commonly found in PD but also in other diseases
(DLB, MSA, PAF).

« NONE OF THEM CONFIRM PD

« NONE OF THEM HELP US STAGE PD (how far
advanced)



Management of PD



Initial Management

Levodopa therapy

Other medications:
« Dopamine agonists
 Rasagiline

PT/OT/SLP — Afternoon presentations!

Exercise If able!



Levodopa

Sinemet 25/100 (or Sinemet IR 25/100)
Sinemet 25/250

Sinemet CR 25/100 or 50/200

Rytary (carbidopa-levodopa ER)
Duopa (Intestinal Gel)

nbrija (On-demand Inhaler)

Discontinued.:
Parcopa (since December 2022)



Other medications

Pramipexole (Mirapex)
Ropinirole (Requip) COMT « Entacapone (Comtan)

Rotigotine (Neupro patch) » Tolcapone (Tasmar)

Apomorphine [on- e Opicapone (Ongentys
demand] (Apokyn) picapone (Ongentys)

Dopamine

Agonists: Inhibitors:

e Trihexyphenidyl
MAO « Rasagiline (Azilect) Anti- (Artane)

[plal[e]i{e]¢H * Selegiline (Eldepryl) LLC[CHE « Benztropine

(Cogentin)




Other medications

Istradefylline (Nourianz)
e Helps with OFF periods

Amantadine (Symmetrel, Gocovri, Osmolex ER)

e Has been used as monotherapy before
* Mainly used for dyskinesias




New kids on the block

...More levodopa!

Crexont — New version of extended-release levodopa.

~ CREXONT
. » o (carbidopa and levodopa)

EXTEMDED-RELEASE CARPSULES
35mg/40mg - 52.5mg/210myg
70mg/280mg - 87.5mag/350mg



New kids on the block

Vyalev — Subcutaneous levodopa pump

e Can deliver up to 2500mg dally of levodopa in 24 hours
* Reversible procedure ’
 Needs to be refilled dalily




THANK YOU!






Erin L. Smith
Assistant Professor
Movement Disorders Division



Why Is Research Important?

e 2nd most common
neurodegenerative
disease

After Alzheimer’s
Dementia

e $14 billion cost of
treatment annually

Loss of productivity:
$6.3 billion

We still don’t have a cure



The “cure” isn’t so straightforward






PDTrialTracker.info
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Today’s Topics

Finding A Cure

1. Disease Modifying Therapies
Symptom-Specific
Treatments

1. Improving Quality of Life
Emerging Biomarkers

1. Diagnosing PD Earlier
Future Directions

How You Can Get
Involved



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



What Does Disease-Modifying

Mean??

Slows or stops the progression and
neuronal cell death

Symptomatic Therapy (ST)

Improves or restores function for the
patient




How A Cure Might Work

« Alpha synuclein targets
e Glucagon-like peptide
(GLP-1) agonists
e Antioxidants
« Anti-inflammatories
e Gut/Microbiome
» (Gene-specific
- GBA
LRRK2



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

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



Alpha Synuclein Therapies

Goal:

Stop misfolding and
toxic build-up

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,



Alpha Synuclein Therapies

Caveat: Not every PD has an

 Give or create antibodies .
alpha-synuclein problem

against a-synuclein
e Through IV
« As avaccine

e Block a-synuclein

 Break down misfolded a-
synuclein

Front. Mol. Neurosci., 05 December 2019
Sec. Brain Disease Mechanisms
Volume 12 - 2019 |


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

PASADENA Trial: Prasinezumab

October 2024
Phase || PASADENA Trial

“Less progression of motor
symptoms by up to 40%

e Antibody = a natural
“fighter” in the body

« Binds to abnormal alpha-
synuclein protein

. Cleans out the bad protein Next Steps:

Phase Il Trial (PADOVA)
on-going

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

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

 Enzyme tied to specific
genetic mutation (GBA)

e 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

e 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



Diabetes Medications: GLP-1 Agonists

e Trigger insulin release

» Used for diabetes and weight
loss

* Receptors also in the brain

GLP-1 agonists may block
brain’s “inflammatory
response”

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




Diabetes Medications: GLP-1 Agonists

LIXIPARK Phase 2 Trial
Drug: Lixisenatide

e Early PD patients

Compared patients getting
drug vs placebo group

* Followed 1 year

e Less progression of
“motor disability” than
placebo



Diabetes Medications: GLP-1 Agonists

 Medication group stayed
stable

 Placebo group worsened

Major side effects:

e Nausea
) Vomiting Next Steps:
e Acid reflux Phase 2 & 3 Trials

Testing on Larger Groups for a
Longer Time



Hot Topic:
Stem Cells



Stem Cells and PD

“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 immmune 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 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

Stem Cells & PD

Limitations & Barriers Next Steps:

* Finding a high enough Many more studies needed
dose- that-WorkS without |_|ke|y will be years ahead
causing side effects

* Transplant “matching” Stem Cell Therapy is NOT

« Graft-induced dyskinesias an FDA approved therapy
for Parkinson’s Disease

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

Improving Quality of Life:
Symptom-Specific Therapies






Hot Topic:
The Parkinson’s Gloves



The Parkinson’s Gloves

e [Featured on Good
Morning America
(December 2022)

 Stanford Medicine
Peter Tass Labs

Vibration in fingertips
 “Resets” electrical
activity in the brain

» Tested for:
« Swallowing
e Tremor
* Freezing of gait



The Parkinson’s Gloves

Next Steps:
Not yet recruiting.

Website survey to sign
up for future studies.

Similar glove study
recruiting in

Tass PA. Vibrotactile coordinated reset stimulation for the treatment of Parkinson's PO rt I an d y O r eg O n

disease. Neural Regen Res. 2022 Jul;17(7):1495-1497. doi: 10.4103/1673-
5374.329001. PMID: 34916431; PMCID: PMC8771098.



Why not
Parkinson’s socks?

e 2023 Dutch Study

31 patients
 60-65% felt that wearing
vibrating socks helped
Journal of Neurology (2023) 270:3424-3432

e Most used with an audio https://doi.org/10.1007/500415-023-11663-9
cue (eg, counting or
metronome)



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



Marijuana & PD

A few small studies (< 30 people) Bottom Line:

* May help with: Not Enough Data
o Sleep
e Tremor

e Dyskinesias

Barriers:

 Hard to use same form

« Hard to use same doses

e Hard to "measure” improvement



Marijuana & PD

e 2023 Parkinsonism &
Related Disorders

o 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



Marijuana & PD

Next Steps:  Looking at:
 Colorado Studies  Tremor
» Trying different forms » Sleep
and doses e Dream reenactment
 Hallucinations
e Memory

 Dyskinesias
 Anxiety



Earlier Detection:
Emerging Biomarkers



What i1s a Biomarker?

“A measurable substance in an
organism whose presence Is
Indicative of some phenomenon such
as disease, infection, or environmental
exposure.”



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

How Can We Use Biomarkers?

Clinical diagnosis still only has 80-90% accurate

Biomarkers can be used to:

« Detect PD before it starts (“Prodromal”)

e Confirm or support your diagnosis

e Guide disease disease or prognosis

« Differentiate between clinically similar diseases

« ldentify best candidates for clinical trials and specific
therapies



News-Worthy Biomarkers



Spinal Fluid Testing

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



Looking for a
“messenger” in the
blood that passes on
bad alpha synuclein
proteins



Compared blood tests
from three groups:

1. Parkinson’s
2. Healthy Controls

3. REM Behavior Computer model could predict who had PD
Disorder (RBD)
Considered a “precursor” Blood tests looked similar in most RBD
for PD patients

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

Hallgvist, 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




Hot Topic:
Artificial Intelligence (Al)



Al and PD

Potential Roles:

* Predict early signs and symptoms

« Assess disease progression and/or treatment response
e Close geographical barriers (allowing remote exams)



Al to Measure Disease Progression

250 patients (PD &
controls)

Performed finger tapping
In front of a webcam

Compared:
« EXxpert neurologists

 Computer generated
score



Al to Measure Disease Progression

Movement Disorder
Neurologists were still
the most accurate !!

Al outperformed non-
Movement Disorder
providers



Other Uses of Al

Smartwatch & other
wearable devices

e Track symptoms
e Cognitive exercises
« Remote motor exams



Get Involved



Parkinson’s
P P M I Progression
Markers
Initiative
 Michael J. Fox Foundation
 No PD diagnosis needed

* Fill out info online
» Local: KC, Chicago, Denver

e Data accessible upon
request



PD GENEration

* Michael J. Fox Foundation
 Need PD diagnosis

e [n-person or remote
options

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

1. Clinical assessments and

cheek swab

Genetic counselor consultation (15-
30 min)

1. Receive and review test results



“How Do | Get Involved?”

Visit clinicaltrials.gov

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

¢ Reference the UNMC Clinical Trial Database:

m https://net.unmc.edu/ctsearch/index_unmc.php



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

Useful Websites

www.pdtrialtracker.info
www.clinicaltrials.gov
www.apdaparkinson.org
www.michaeljfox.org

World Health Organization (WHQO) Registry



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




A Journey Shared.



From the Founder of
noviich | ORIGINATION
Development, Colleen

Wuebben (1952-2013)




« Our mission is to educate all of the Nebraskan's living with Parkinson's
Disease as well as their caregivers of the resources available to support
them in their journey. We are committed growing and developing our
organization in pursuit of serving as many people as possible in the state.
The more we grow, the more we can give. We are passionate, we are
local, and we are committed to our community.

WHAT DRIVES US?






BUILDING
STRONG
COMMUNITIES



OTHER WAYS WE
SUPPORT THE COMMUNITY



WHAT CAN WE

PROVIDE?
Grants: A

» Wellness
 Educational
e Support




RHOW CAN YOU HELP?

e Spread awareness
 Notify the community of our organization
 Donate or become a business sponsor


https://parkinsonsnebraska.org/donate/

Thank you to our
2024 Business
Sponsors!



PARKINSON’S NEBRASKA
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Cognitive Changes In
Parkinson’s Disease (PD)

Dept. of Neurological Sciences, UNMC



| have no financial disclosures.

Presentation is for informational purposes
only, not for diagnosis or treatment



What is Cognition?



What is Cognition?

Mental speed

Attention

Learning

Memory (recall and recognition)

Language (e.g., naming, fluency, writing, repetition,
Comprehen3|on)

Visuospatial skills (e.g., perception of space, assembly,
navigation)

Executive functions (e.g., planning, organizing, set-
shifting, problem-solving, inhibition)

General Intellect



What Affects Cognition?

Age

Psychiatric symptoms

Sleep, fatigue

Nutritional status, vitamin deficiencies
Pain

Vision, hearing

Infections

Thyroid functions

Blood sugar levels

Medication side effects

...among other factors



PD Basics



PD Basics

2"d most common age-related neurodegenerative
disorder after Alzheimer’s disease

Prevalence: 100-200 per 100,000 adults over age 40 in
North America and Europe. Nearly 1 million people
have PD in U.S.

Incidence increases rapidly after age 60
Mean age at diagnosis is 70.5 years old
Men are more likely to have PD than women

Per UpToDate and www.parkinson.org



PD Basics

Image from nia.nih.org



PD Basics

Lewy body image from nia.nih.org



PD Basics

Images from https://media.nature.com/full/nature-assets/nrneurol/journal/v8/né/images/nrneurol.2012.80-f1.jpg



PD Basics:
Motor Features

Four cardinal symptoms (TRAP):
Tremor (resting)
Rigidity
Akinesia/bradykinesia
Postural instabillity

Images from Kaufman, Clinical Neurology for Psychiatrists.



Poewe et al. (2017). Parkinson’s Disease.



Aarsland et al. (2021). Parkinson disease-associated cognitive impairment



PD as a Neuropsychiatric
Presentation

Impulsive-
compulsive
disorder

= Can be related to
dopaminergic
treatment

Psychosis

e Predominantly visual
hallucinations and
delusions



Cognitive Trajectories



Classification Continuum

Mild Cognitive Dementia:
Impairment: . N
1) Significant cognitive
1) Modest decline decl!ne from a
from a previous previous level of
level of cognitive cognitive functioning
performance N .
2) The cognitive deficits
2) The cognitive !nterfere with |
deficits do not independence in
significantly everyday activities
interfere with |
independence in 3) A behavioral
everyday symptom(s) may be
activities apparent (apathy,

depressed or anxious
mood, hallucinations,
delusions)



60-80% of cases

15-25% of cases

5-10% of cases

5-6% of cases

For PD, 3-4% of
cases

https://www.alz.org/alzheimers-dementia/what-is-dementia



https://mind.uci.edu/dementia/mild-cognitive-impairment/



Aarsland et al. (2021). Parkinson disease-associated cognitive impairment



Prodromal PD

Phase during which signs, symptoms, genotype, or biomarker
findings suggest presence of early neurodegeneration, but the
patient does not fully exhibit motor features for PD diagnosis

3 prodromal clinical markers associated with highest likelihood of future
PD are:

REM sleep behavior disorder (RBD) Cognitive
weaknesses have
Olfactory loss been associated with

Reduced dopamine transporter (DAT) binding 2l @riness

Chahine et al. (2016). Cognition in individuals at risk for Parkinson’s: Parkinson Associated Risk Syndrome (PARS) Study Findings.
Weintraub et al. (2017). Cognition and the course of prodromal Parkinson’s disease



Cognitive Changes

Early in PD course, subtle changes in:

» Retrieval memory and planning, organizing, and other executive functions
With mild cognitive impairment, difficulties may arise in:

» Attention: sustaining attention, shifting attention, completing multi-step processes
» Executive functions, including inhibition and regulation

» Mental speed (increased time to register, retrieve, and respond to information)
» Language (word-finding)

» Retrieval of recent memories (yet benefiting from cues, reminders)

» Visual perception

With dementia, additional difficulties may arise in:

» Comprehension

» Naming

» Memory (benefiting less from cueing, reminders)

Clinical Neuropsychology and Cognitive Neurology of PD and Other Movement Disorders (2015). Edited by Troster.



Recognizing Emotions

More difficult for people with PD to identify others’ emotions

Particular difficulties with identifying or making sense of negative
emotions, such as anger, disgust, fear, and sadness, of others’ facial
expressions and voices

People with PD may have difficulties identifying their own
emotions

Otherwise known as “alexithymia”
Independent of depression

People with PD and cognitive decline may not be aware that they are
depressed

Weng-Rang Ho et al. (2020). Impairments in face discrimination and emotion recognition are related
to aging and cognitive dysfunctions in Parkinson’s disease with dementia



General Risk Factors Associated
with Developing PD Dementia

Demographic factors: Disease variables:
Older age Olfactory dysfunction
Male sex Visual hallucinations
Later age of PD onset REM sleep behavior disorder (RBD)

Non-tremor/akinetic rigid
predominant PD

ApOE4

Longer duration of PD symptoms

Potentially modifiable factors:
Depression
Head injuries
e Mild Cognitive Impairment

Hypertension

in Clinical Neuropsychology and Cognitive Neurology of PD and Other Movement Disorders (2015). Edited by TrOster.



General Risk Factors Associated
with Developing PD Dementia

Proportion of people with PD and dementia is about 30%

People with PD have a six-fold increased risk of developing dementia
versus people without PD

Aarsland et al., (2005) A systematic review of prevalence studies of dementia in PD
Aarsland et al., (2003) Prevalence and characteristics of dementia in PD: An 8-year prospective study



Protective Factors Against
Developing PD Dementia

Years of education / higher education

And likely, exercise, diet, sleep, limiting substance use, and managing
other chronic ilinesses adequately

Xu et al. (2016). Meta-analysis of risk factors for Parkinson’s disease dementia



Cognitive Features of Dementias

Dementia of Alzheimer’s type (AD): Key impairment is memory,
followed by language and orientation

Dementia with Lewy bodies (DLB): Key impairments in attention,
executive functions, visuoperceptual abllities, and episodic memaory,
with some language involvement

People with DLB tend to decline more rapidly than people with AD in
the visuospatial domain

Parkinson’s disease dementia (PDD): Key impairment in executive
function. Also tend to have reduced attention, slowed processing
speed, and alterations in visuospatial functioning

People with PDD tend to decline at a slower rate on language
measures than people with DLB or AD



LBD

I—I—I
PD PDD <i1-yearrule > DLB
Dementia

+ Parkinsonism

PDD | DLB

Cognitive deficits Harﬁlﬂ"d Late Early and typical
- Dementia MNone Late Typcal
- Memory and attention MNone Variable Frominent
- Hallucinations and delirium Hare Typical \Occasional
- Delusions Occasional Typical
- REM sleap disorder Occasional Typical | Rare
- Deprassion C-ommon

Late or

Parkinsonism First manifestation
" noane

- Rigidity Typical
- Bradykinesia Typical
- Gait and postural disturbances Typical
- Tremor Typical Variable

Delenclos et al. (2017). Lewy Body Dementia



Neurocognitive
Diagnosis



What to D0O?

Talk to your doctor. Can be helpful to bring a
loved one to this visit to discuss their
observations

Cognitive screen in office

Comprehensive neuropsychological
evaluation



What is a Neuropsychological
Evaluation?

= Record review and test selection based on history / referral question

& Interview

s Gather additional information from collaterals, outside medical records

i Cognitive and psychological testing / scoring

Ym Feedback to patient of results, diagnosis, and recommendations




Recommendations



Modifications to Complex Tasks

Work accommodations

Driving evaluation by occupational therapist
Medication management

Financial oversight

Communication habits

Discuss surrogate decision maker




Cognitive Compensatory Strategies

Develop a routine and good habits, to make procedures “muscle
memory”

Use calendars, reminders on smartphone, and other visual and
auditory cues for memory and planning

Inform others when providing information too quickly or when
something needs to be repeated. Ask others to write information
down.

Reduce distractions when possible (e.g., turn off the television or
radio while you’re having a conversation)

Avoid shifting back and forth between tasks
Divide tasks into individual steps that are easier to complete
Keep rooms well-lit to reduce issues with visual misperception



Stay Engaged!

Exercise to the extent it Is safe

Stimulate the mind with novel, cognitive
activities (attend a lecture, read a book, learn
a new hobby)

Be social. Stay connected to friends and family




Healthy Habits

Diet (e.g., Mediterranean diet, adequate fluid
iIntake)

Sleep
Avoiding toxins to the brain



Medications

Consideration of whether there are any
offending medications that might contribute

Optimizing “on” time, reducing “off” time

Treating providers may offer medications for
people with memory impairment



Online Resources

Nttps.//www.parkinson.org

nttps.//www.michaeljfox.org

Nttps://davisphinneyfoundation.org/

nttps.//www.nia.nih.gov/health/brain-health/

vV V VY V V

nttps.//www.apdaparkinson.org



https://www.parkinson.org/
https://www.michaeljfox.org/
https://davisphinneyfoundation.org/
https://www.nia.nih.gov/health/brain-health/
https://www.apdaparkinson.org/

Thank you for your
attention



Deep Brain Stimulation for Parkinson’s
Disease

Josue Avecillas-Chasin MD, PhD
Stereotactic and Functional Neurosurgeon
Assistant Professor of the Department of Neurosurgery

University of Nebraska Medical Center



What is DBS»



The Brain, much like the Heart is an electrical
organ

Deep Brain Stimulation (DBS)>>Brain Pacemaker



When to Consider DBS

* Too much “oft” time...”up and downs”
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When to Consider DBS

* Too much “oft” time...”up and downs”
 Intolerable side-effects

 Insufficient tremor control

* Troublesome dyskinesias

* Thinking about stopping hobbies/job



How we define candidacy?: Team

Neurologists

Neurosurgeons
Neuroradiologists
Neuropsychologists
Advanced practice providers
Anesthesiologists
Neurophysiologists
Psychiatrists



How we define candidacy>: Workup

 History & Neurological examination
* Levodopa responsiveness ON/OFF

e UPDRS Scales

* Imaging

e Diagnosis

e Co-morbidities: Psychiatric

* Quality of life: work and personal life
* Conservative treatments tried

* Neuropsychological evaluation



Clinical Results of DBS
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DBS is surgery of Last Resort?
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Parkinson’s disease



Parkinson’s disease




Goals of DBS

* To Improve quality of
life>> symptomatic
treatment

e Not Cure

* Hope for medically
intractable patients



Expectations

* 70% reduction in dyskinesias
* 50% medication reduction

* 80% reduction in resting tremor (Essential tremor)
* 60% reduction in bradykinesia

* 70% reduction in rigidity

* 60-70% reduction in dystonia

* 70% improvement in peak ON-time
* 70% reduction in worst OFF-time



Freezing of gait (especially ON-freezing)
Axial Instability

Balance issues (Tend to avoid STN)
Cognitive issues (?)

Apathy (?) (Better with STN)

Depression and anxiety (?)

Expectations



Before surgery



The Device: Medtronic



The Device: Abbott



The Device: Boston Scientific



Rechargeable batteries



Targets

e Subthalamic nucleus

* Globus pallidus interna



Targets: STN

e Medication reduction...

e Faster tremor control...



Targets: GPi
* Dyskinesias...

* Dystonia...

* Easy programming and flexible med
adjustments



Targets: GPi and STN

* Both targets equivalent in overall motor benefit
» Team expert with both targets

* Personalize based on patient needs!



Imaging at UNMC

* MRI under general anesthesia

» At least 2 weeks before procedure



Imaging at UNMC



Imaging at UNMC



Surgery



Sleep vs Awake Surgery



Planning: Targeting



Millimeters matter:



Millimeters matter:

Mirthful Laughter Induced by Subthalamic Nucleus Stimulation

Paul Krack, MD '** Rajeev Kumar, MD 3 Claire Ardouin, PhD.! Patricia Limousin Dowsey, MD, PhD '*
John M. McVicker, MD,* Alim-Louis Benabid, MD, PhD,! and Pierre Pollak, MD'



Planning: Vessels



Procedure: Frame placement




Procedure: Frame placement




Procedure: Set up



Procedure: Set up



Asleep-Awake-Asleep Surgery

o Patient will be sedated for skin incision and burr hole placement



Procedure: Asleep



Asleep-Awake-Asleep Surgery

o Patient will be sedated for skin incision and burr hole placement

o Patient will be awakened for brain mapping and electrode insertion



Asleep-Awake-Asleep Surgery

o Patient will be sedated for skin incision and burr hole placement

o Patient will be awakened for brain mapping and electrode insertion

o Motor symptoms does NOT manifest in the sleeping state



Procedure: Recordings

0.1mV

Position of electrode

\ White matter 100ms

Thalamus

Zona incerta

5mm

STN



Procedure: Recordings



Procedure: Imaging Confirmation



Procedure: Clinical testing

* Clinical benefit at low current: 0.5 mA
» Side effects at high voltages: >4 mA

» Wider therapeutic window



Procedure: Clinical testing



Asleep-Awake-Asleep Surgery

o Patient will be sedated for skin incision and burr hole placement

o Patient will be awakened for brain mapping and electrode insertion
o Motor symptoms does NOT manifest in the sleeping state

o Patient will go back to sleep for closure



Procedure: generator placement



Complications

* Hemorrhage: 3% Usually minor, no symptoms

 Severe Hemorrhage: 1%
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Complications

* Hemorrhage: 3% Usually minor, no symptoms
 Severe Hemorrhage: 1%
* Infection: 3 %. Leads vs IPG.. Management?

» Hardware related: 3%, including misplaced leads.. What to do?



After surgery



What is important after surgery»

e Parkinson’s medication
e DBS is not ON

* Early ambulation
e Speeds up recovery
* Discharge next day after surgery



What is important after surgery»

e Communication Communication Communication

* Check your incisions!



What is happens after surgery?

* Precise Programming
* Movement Disorder Neurologist
e Advanced practice provider
* Nurses

* Time and patience!

e Medication and stimulation
adjustments
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Study Cites Preventable Reasons for DBS Failure I o
Many of the errors were either avoidable or e .+ I eadkatoo el C o n c u s I o n s

correctable by more experienced physicians.

» Experience counts: More experience > better outcomes
* Proper patient selection

e Minimize complications: Safe surgical technique

* Maximize benefit: Accurate electrode placement

 Personalization of therapy based on your goals!



Balance and Gait Research
IN Parkinson’s Disease

Carolin Curtze, PhD
Assistant Professor, Department of Biomechanics

University of Nebraska at Omaha



Grant Support
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Carolin Curtze, PhD
ccurtze@unomaha.edu




Digital Biomarkers

“Digital biomarkers are defined as objective, quantifiable
physiological and behavioral data [...].
The data collected are typically used to explain, influence, and/or

predict health-related outcomes.”



Cardinal Signs of Parkinson’s Disease

* Tremor

* Bradykinesia

e Rigidity

e Postural Instability

Armstrong & Okun (2020)

Levodopa is the standard treatment of Parkinson’s disease.



Wearable Sensors

e Small & Lightweight
e Rechargeable or replaceable batteries
e Battery life of hours to days

e One to many sensors on body segments

e Store & download or real time streaming

e Wireless synchronization



Measures of Mobility

Curtze et al. (2015)



Levodopa is a Double-edge Sword

Curtze et al. (2015)



Levodopa is a Double-edge Sword

Turning duration (s)

28
27
26
25
2.4
23
22
2:1
20
1:9
1-8

—o— PD non-dyskinetic
—— PD dyskinetic
Controls

OFF

S - RMS ML (m/s2)

0.05 ¢

0.045}

0.04 +

0.035¢

0.03 t

0.025¢

0.02 t

0.015

—o— PD no Dyskinesia
—a— PD Dyskinesia
Controls

OFF ON

Curtze et al. (2015)



What is balance?



Postural Sway

Sensor Placement Postural Sway

O OFF state ON state with dyskinesia

stérnum
m/s2
\ / 0.5,
/Iumbar\ 4l

@& BQ
g |

©




Postural Sway & Head Stability

Aderonmu & Curtze (2024)



Optimal Head Stability



Deep Brain Stimulation

Neuromodulation



Neuromodulation

DBS Electrode Switching Patterns in Parkinson’s disease

e Study Population

e 10-15 study subjects total,
optimized for clinical
stimulation and medication,
3 months post-surgery

e Study Design
 Open-label, non-randomized,
proof-of-concept assessment
of clinical and research
stimulation



Neuromodulation Study Overview

o

23Hz

Sense Tune Stim Pattern Implement & Evaluate
Patient specific oscillations Based on sensing Sensing and Clinical Scores




Neuromodulation

Pronation-Supination left
ON — OFF
T T

30

20 - .

Movement velocity
(rad/s)
1

Movement amplitude

time (s)



Why continuous
monitoring?



Why continuous monitoring?

The assessment of mobility in the clinic may not adequately reflect variability
during daily life.

Can technology be used
for detection of turning
and walking at home?



Thank you!

Carolin Curtze, PhD
Assistant Professor
Department of Biomechanics University
of Nebraska at Omaha

ccurtze@unomaha.edu




Jenna Wuebker, MS, RD, LMNT, LD

Nutrition Therapist
Nebraska Medicine Neurological Sciences
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Boost Very High Calorie 530
Boost Plus 360
Ensure Plus 350
Ensure Complete 350
Naked Juice Protein ~400
Bolthouse Farms Protein Plus ~400

Orgain Organic Nutrition Shake 250
Carnation Breakfast Essentials 240
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Chia seed pudding

Servings: 4

Ingredients: 1/3 cup chia seeds
11/2 cups milk
2 Tablespoons maple syrup or honey
1/2 teaspoon vanilla

Optional ingredients/toppings: Fruit, chopped nuts, coconut flakes

Instructions: Combine all ingredients in container with lid. Put lid on
and shake ingredients. Chill for about an hour, then return to the
container and shake it up. Let chill for at least 4 hours and overnight is
even better. Chia seeds will expand and turn into the consistency of
pudding/applesauce. Add optional ingredients/toppings before
serving.



Oats, Prune Juice, and Applesauce Constipation Remedy

Ingredients: 2/3 cup old fashioned oats
1/2 cup prune juice

1/2 cup applesauce

Instructions: Mix together all ingredients and store in
the refrigerator. Have 2-4 Tablespoons a day or more as
needed.
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Boost Very High Calorie 530
Boost Plus 360
Ensure Plus 350
Ensure Complete 350
Naked Juice Protein ~400
Bolthouse Farms Protein Plus ~400

Orgain Organic Nutrition Shake 250
Carnation Breakfast Essentials 240
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amahnke@nebraskamed.com

imckune@nebraskamed.com



mailto:Amahnke@nebraskamed.com
mailto:Jmckune@nebraskamed.com
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High-int
ensity Exercise May Reverse Neurodegeneration in Parkinson’s Disease < Yale School of Medicine



https://medicine.yale.edu/news-article/high-intensity-exercise-can-reverse-neurodegeneration-in-parkinsons-disease/
https://medicine.yale.edu/news-article/high-intensity-exercise-can-reverse-neurodegeneration-in-parkinsons-disease/




The Role of Speech-
Language
Pathologists In
Parkinson’s Disease

Natalie Smith, MA, CCC-SLP
University of Nebraska Medical Center




e [ntroduction
 \What can Parkinson’s affect?

 How to identify functional changes
relating to Speech Therapy

Objectives

 How to treat those changes through
therapy

e Conclusion

e References



What Does a Speech Therapist Do?



Speech-Language Pathologist (SLP)

An SLP works with clients

along the entire spectrum
of life.

Often, an SLP will assess
and treat clients with
Parkinson's Disease (PD).



What Do We Target?

Speech: how your speech sounds (clear vs. mumbled
or slurred; fast vs. slow; stuttered)

Language: effectively forming thoughts into
sentences, word finding, comprehension
(understanding others)

Cognition: memory, problem solving, safety
awareness, executive functioning, organization,
attention, impulse control

Voicing: how does your voice sound (loud vs. quiet,
strong vs. weak, clear vs. hoarse/raspy/breathy)

Swallowing: safe consumption of solids, liquids and
pills while using safe swallowing strategies




Parkinson’s Disease and Speech and
\Voicing

How might PD impact the speech and vocal system?




PD and Speech and Voicing

YOUR VOICE MAY SOUND YOU MIGHT FEEL LIKE YOU ARE
“NORMAL" OR “"THE SAME" SHOUTING WHEN REALLY YOU
BUT MIGHT SOUND QUIET OR ARE SPEAKING AT A MORE
MUMBLED TO FRIENDS AND APPROPRIATE VOLUME FOR

FAMILY. CONVERSATION (~65-70 DB).



PD and Speech and Voicing

Commonly Reported Speech and
Voicing Issues:

e Soft Voice
 Hoarseness/Raspiness

« Monotone

e Mumbled/Slurred Speech

e Rapid, Slow or Varied Speaking Rate

e Breathlessness



PD and Speech and Voicing: What to look for.

[HE VOICE 55
— My voice makes it difficult for people
Viodee Handicag Indea [WHI-10] .to hear me.

i People have difficulty understanding
et 7 v o s i me In a Noisy room.

My voice Issues limit my personal and
social life.

My ey s it | feel left out of conversations because

e a | cannot participate in telephone calls
T because of my voice.
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PD and Speech and Voicing: What to look for.

My voice problem causes me to lose
Income.

| have to strain to project my voice.
My voice clarity is unpredictable.

My voice problem upsets me.

My voice makes me feel handicapped.

People ask, “What's wrong with your
voice?"

e
HE VOICE &5 ™

Vidoo Handlcap Indesx [WHI-10)

ihesigghein th heiis

.......

.......

.......



Voice Treatment Options

« LSVT LOUD

« SPEAK OUT!

« PhoRTE

e Traditional Speech Therapy




12

LSVT LOUD: LSVT Global

“LSVT LOUD is an effective speech
treatment for people with Parkinson's
Disease and other neurological
conditions.”

Speak LOUD.

This treatment method is aimed at
helping people recalibrate their
perceptions of their voice, so they know
how loud or soft they sound to other
people and to feel more comfortable
using a stronger voice at a more typical
loudness level.
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LSVT LOUD

Ax/week for 4 1-hour lon Includes daily
weeks (16 : 9 homework and
: sessions :
sessions) carryover exercises

Continue practicing once a day for 10-15 minutes

Other Resources:

LOUD for LIFE: Community-
based exercise class for
graduates of the LSVT LOUD
program to practice their
EeXercises in a group session.

Tune-up Sessions: Stay in touch
with the clinician for regular
check-ups and short bouts of
therapy to keep your voice
strong.

LSVT Coach: Speech exercise
computer program to practice
exercises while it provides
results and feedback.

LSVT LOUD Homework Helper
Videos.
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SPEAK OUT!: Parkinson’s VVoice Project

“To help people with Parkinson’s and
related neurological disorders regain
and retain their speech and
swallowing.”

Speak with INTENT.

This program combines: education,
individual and group speech therapy,
daily home practice and continuous
follow-ups.
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SPEAK OUT!

Treatment Plan:

2-3x/week for 4 weeks 30—40-minute long cg)uarlilx hgr:a?[vmvgrri(t: 21>><(// C(jjzy
(8-12 sessions) sessions g ' Y

after graduation

After Discharge:

Continue practicing your exercises once a day.
SPEAK QOUT! Refresher: every 3-6 months.

Other Resources:

 Online SPEAK OUT! Home
Practice Sessions: Monday-
Friday. Free sessions provided to
practice your daily exercises.

e SPEAK OUT! Workbook and
Flashcards

o E-Library

« Parkinson’s Sing-Alongs via
Zoom
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PhoRTE: Phonation Resistance Training

Exercises

“Voice therapy for pathologic
age-related voice changes that
occur in older adults”.

Uses high-intensity vocal
exercise to systematically
rehabilitate the vocal
mechanism and improve vocal
endurance.

1x/week x4-8
weeks completing
5 vocal tasks

1-hour long
sessions

Home Practice:
12-15 minutes, 6
days/week
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Traditional Speech Therapy

 May be beneficial if:
 Unable to locate a certified provider near your home.

 Time constraints - you are unable to attend therapy multiple times a
week.

e Transportation issues.

« (Can be very beneficial if working on a variety of concerns, such as voicing,
speech and cognition.



Parkinson’s Disease and Swallowing

How might PD impact swallowing safety?
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Swallowing Difficulties - Common Symptoms

* Globus sensation: feeling like

something Is stuck in your
throat.

e Throat Clearing
e Coughing

o \Watery eyes/runny nose during

mealtimes

 \Weak Cough

Drooling

Prolonged chewing/difficulty
chewing certain foods

Pocketing
Longer mealtimes

Difficulty swallowing pills, liquids
or solids

Unexpected welight loss
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Dysphagia Can Lead To...

Malnutrition
Welight loss
Dehydration

Aspiration: when food/liquid “goes
down the wrong pipe”

Silent: you do not cough or throat
clear when aspiration occurs

e QOccursin ~20% of people
with PD

Significant risk of aspiration
pneumonia in people with PD
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Assessment of Swallowing Difficulties
(Dysphagia)

1. Clinical Swallow
Evaluation

2. Modified Barium
Swallow Study (MBSS)

3. Fiberoptic Endoscopic
Evaluation of
Swallowing (FEES)
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Clinical Swallow Evaluation

Qualitative questionnaires
*EAT-10
Oral Mechanism Exam

PO trials of different
textures and
consistencies

Refer for instrumental
assessment
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MBSS vs. FEES



How to Treat Dysphagia

The IDDSI Framework

Praviding a common terminology for describing food textures and drink
thicknesses to improve safety for individuals with swallowing difficulties.

FOODS
REGULAR
EASY TO CHEW

SOFT & BITE-SIZED

MINCED & MOIST

(LIQUIDISED — 3 — MODERATELY THICK)

.":
(0 —— THIN
"y __,-'

Participate in speech therapy to improve strength
and coordination of the swallow.

Expiratory Muscle Strength Training: improving
respiratory muscle strength to treat dysphagia and
dysphonia (voice).

Diet Modifications.

DRINKS

= Thea Inbernational Dysphagia Dist Standardisation Initliative 2018 o ktpsyicds)org/famaworky’
Licermed urdder e Creativestommana i Hribation Shareslike 4.0 License itips:) mesf vecommans org Acemees try-an/d (i egcade
Drntuiativ wer ki anlurudong bapsrsd Lirgaiiege Iramilitiog aa HOT PERMITTED
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Using safe swallowing strategies.
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Dysphagia Exercises

 May strengthen the oral phase

e Chewing, coordination, safe management of
solids/liquids

 May strengthen the pharyngeal phase

e Hard and fast swallows, clearing “residuals”,
alrway protection

e Bolus-driven therapy
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Expiratory Muscle Strength Training (EMST)

The Breather

e |Improves cough strength and
clearance of any solids/liquids
In the throat.

e |Improves the movement and
strength of the swallowing
muscles to move
solids/liquids through the
throat.

* |t helps elevate the larynx
during the swallow, which
also helps with airway
protection.

e This may also help improve
your volume!

EMST-150
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Diet Modifications: Alterations to the consistency of solids
and liguids to make eating and drinking easier and safer.

e Regular
e Soft and bite-sized
e Minced and moist
e Pureed

e Thin

e Slightly Thick

e Mildly Thick

e Moderately Thick
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Safe Swallowing Strategies

. Small sips and bites.

CTEE

Eat slowly.
Maintain good posture.
Effortful Swallows.

Alternate solids/liquids
every 2-3 bites.

Double swallow as
needed.

. Throat clear and swallow

as needed.

. Take rest breaks as

needed.
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Aspiration Precautions

e Sit upright at a 90-degree angle when eating and drinking.
« Remain upright at least 45 degrees
for 30-60 minutes after eating.
e Cut food into small, manageable
pleces.
e Take your time! Your food will not

run away from youl!

 Minimize distractions when eating
and drinking, such as watching the tv
or talking to someone.
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Signs and Symptoms of Aspiration

e Throat Clearing

e Coughing

» Choking
 Runny nose

* \\Watery eyes

e Trouble breathing
* \Wheezing



Final tips &
takeaways

If you notice any changes from your
baseline, inform your physician and
other healthcare workers (therapists,
counselors, etc.).

If you have previously participated in
therapy and notice some of your
symptoms are progressing, it may be
time for a refresher!

Try to stay as mentally and physically
active each day and be aware of your
limits which may impact your safety.

It Is better to target any problems
that may arise sooner rather than
later to try and maintain your strength
and independence!
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Frequently Asked Questions

|s carbidopa/levodopa still the
treatment of choice?

 There are many different types of
treatments for Parkinsons Disease

 While levodopa may be one of the
oldest, it is still the most effective
medication!

e Treatment is tailored to the individual




Frequently Asked Questions

How do | know when | need to start using
carbidopa/levodopa?

e Discuss with your doctor

e Things to consider
0 Severity of symptoms
o Ability to function and stay physically active
o Quality of life



Frequently Asked Questions

How important is it to take
carbidopa/levodopa on an empty
stomach?

 For some, VERY. For others, NOT AT ALL

* Levodopa competes with some proteins for
absorption from the gut, sometimes reducing
effectiveness if taken simultaneously

 Some people find increased benefit when
taking either 30 minutes before or 1-2 hours
following a protein-rich meal

% Meal

Levodopa/benserazide
100/25 mg

-
(8]
i

LEVODOPA (mg/L)
=

k=
o

=
o

200 5

150 <
100 <

TAPPING (tap/min)

o
f=1

1] 1 2 3 4
TIME (h)

Contin M, Martinelli P. J Neurol. 2010;

5



Frequently Asked Questions

How can | best track ON and OFF times (motor fluctuations)
to see If | need a medication adjustment?

« Many ways! Whatever is easiest for you

o Good old pen and paper charts
= Afree template can be found at Parkinson.org
= Example shown on the next slide

o Multiple cell phone apps
» "Parkinson Symptom Tracking"
= "ADPA Symptom Tracker"
» "Parkinson's Disease Manager"




TIME

Symptoms Log Example

MEDICATIOMN

MEAL

SLEEP

5:00 am

5:30 am

6:00 am

&:30 am

7:00 am

7:30 am

8:00 am

8:30 am

2:00 am

2:30 am

10:00 am

10:30 am

1:00 am

1:30 am

on names and do

them.

SLIGHT OR MILD

MODERATE, BOTHERSOME

SEVERE, VERY BOTHERE

SYMPTOMS

that co

sonds to the

t the symptoms you want to track - e.g., tremor, dyskinesia, anxiety - in the top row.

ity at that time.

s next to the times at which the person with

in the “Meal” column at mea

tirm

as,

leep” column when the person with Parkinson’s sleeps.

NOTES

0)(1)(2)(3
0)(1)(2)(3
0)(1)(2)(3
0)(1)(2)(3
0){1)(2)(3
0)(1)(2)(3
0)(1)(2)(3
0)(1)(2)(3
0)(1)(2)3
0){1)(2)3
0)(1)(2)(3
0)(1)(2)(3

0

LS

[

LS

[

L&

[

L&

[

LS

[

=]

2

3

https://www.parkinson.org/sites/default/files/documents/parkinsons_symptoms_ diary.pdf?



Frequently Asked Questions

How does THC and/or CBD affect PD?

e Proposition 437 recently passed in a
landslide approval for use of medical
marijuana in Nebraska

« Benefit for PD motor symptoms is anecdotal
only. Clinical trials do not show consistent
evidence of improvement

o Side effects include cognitive impairment,
dizziness, fatigue, dependence



Frequently Asked Questions

Is there a link between diabetes and PD?

* Yes. Multiple large studies suggest an increased risk of
developing PD by 30% in those with longstanding diabetes
(>10 years)

o Also evidence of increased risk for other neurodegenerative
diseases (e.g., Alzheimers)

* Proposed cause: Insulin resistance, high blood sugars cause
oxidative damage, chronic neuron inflammation and
dysfunction

« Certain diabetes treatments are being investigated for
neuroprotective benefits in Parkinsons Disease

o Multiple GLP-1 agonists and DPP4 inhibitors

Cullinane PW, et al. Mov Disord. 2023



Frequently Asked Questions

How long before motor symptoms can one have PD?
* Non-motor symptoms can be present up to 20-30 years beforehand!

Kalia LV, Lang AE. Lancet. 2015



Frequently Asked Questions

Is Artificial Intelligence (Al) playing
a role in the clinical treatment of
Parkinsons Disease?

 Being developed for early
diagnosis, tracking disease
progression, and helping
identifying targets for disease
modifying therapies

* No practical clinical application yet



Frequently Asked Questions

Is DBS only good for tremors, or for other PD symptoms,
as well?
* Rule-of-thumb: DBS treats all symptoms of Parkinsons

Disease that are also treated by levodopa
0 Exception: can treat tremor and dystonia better than levodopa

e Three main indications for DBS in PD:

o0 Levodopa helps, but there are severe motor fluctuations despite
optimal adjustments to medications

o0 Levodopa helps, but experience limiting side effects
o0 Levodopa helps, but with refractory tremor




Frequently Asked Questions

| have toes curling in one foot compared
to the other that is painful and makes
walking difficult, is this common?

 Yes! Parkinsons Disease is sometimes
accompanied by a symptom called
"dystonia"

* Dystonia is overactivity of muscles causing
abnormal posturing and sometimes pain

* Most commonly toe curling or ankle
twisting, but can involve hands, arms, the
body, neck or face!

« Sometimes related to dosing of levodopa



Frequently Asked Questions

How do you know how to adjust
DBS settings?

e Same as medications! Based on
symptoms and exam, ability to
function

« (Goalis to have satisfactory control
of symptoms at the lowest possible
settings to avoid side effects and
preserve battery life



Frequently Asked Questions

Can DBS be used to reduce anxiety or other mood
symptoms due to PD and medications?

* Not directly — but by reducing motor fluctuations and
reducing medication burden, it often alleviates
anxiety that is associated with these problems

o Severe, refractory Obsessive-Compulsive Disorder
(OCD), a subtype of anxiety, is approved for
treatment by DBS. But by stimulating a different part
of the brain than PD

« Other anxiety treatment with DBS is experimental



Frequently Asked Questions

Is there anything that can be done to

combat fatigue?

« Optimize the quality of your sleep —
sleep hygiene

« Minimize other causes of fatigue

o0 Address underlying sleep disorders

o0 Screen for nutritional/hormonal
abnormalities

0 Reduce medication burden, as able
« Take naps when needed



Frequently Asked Questions

Why do tremors stop during sleep?

e Almost all involuntary movements
stop during sleep!

 The exact reasons are not known for
certain, but the following likely
contribute:
0 Reduced activity of motor control centers
0 Generalized slowing of brain activity

o Increased levels of inhibitory/relaxing
neurotransmitters

o0 Decreased levels of excitatory
neurotransmitters

Example of typical EEG tracings
during wakefulness and sleep



Frequently Asked Questions

Any

updates to the Leukine clinical trial with Dr.,

Gendelman?

Completed a 33-month [2013-2016] phase | trial of safety
and tolerability of Leukine (sargramostim) in PD patients

Eventual goal of study is to determine if modulation of the
Immune system can slow progression of PD and other
neurodegenerative diseases

5 patients completed the studK without serious adverse
events clearly attributable to the study drug

A second, 48-week open-label phase | trial was just
completed with 11 subjects earlier this month. Goals of
study are safety/tolerability and immune system biomarker
analysis. Results not yet published

Considering phase Il trial to determine efficacy for PD
symptoms at some point in the future



Frequently Asked Questions

Will eating certain foods/nutrients help
produce more dopamine in my body?

e Unfortunately, no

Any nutritional suggestions to improve
gut-brain health?

e Mediterranean/DASH diet



Frequently Asked Questions

What can be done to slow the
progression of PD?

« EXERCISE!

« Regular physical activity has been
shown to exert a neuroprotective
effect, improving motor symptoms
and cognition

e Regular, vigorous aerobic exercise
starting in midlife has been shown
to reduce risk of developing
Parkinsons Disease by up to 33%

Xu Q, et al. Neurology. 2010



Frequently Asked Questions

Has COVID been associated with increased
risk of developing PD?

 Not yet...

e But, since COVID-19 remains a new illness,
and PD is known to be a disease that develops
slowly over years, the relationship between
them may yet unfold over time

« Vaccination against COVID is recommended,
as motor and cognitive symptoms are
exacerbated during an infection and recovery



Frequently Asked Questions

Does Botox treat PD?

* Yes, Botox can be very effective at
treating certain symptoms of PD
refractory to medications

o Dystonia
o0 Bothersome drooling :>

o Overactive bladder (urgency
Incontinence)

e Can also treat:
o Chronic migraine headaches
0 EXxcessive sweating

o And wrinkles! Before Botox After Botox



Frequently Asked Questions

Does Parkinson's Disease cause pain or arthritis?

 Reduced movement from rigidity and akinesia can lead to
musculoskeletal pain

« Dystonia caused by PD can be painful
 Changes in posture can lead to pinched nerves

 Less commonly, nerve endings can be damaged
(neuropathy)

 QOccasionally "central pain" — can be an ill-defined, boring
pain in certain areas or all-over



Frequently Asked Questions

What is dementia's impact on the expected duration of
the disease?

 Dementia does not directly impact duration of disease, it is
a symptom of the underlying disease

e Impulsivity and impaired attention can increase accidents
[e.q., falls, aspiration, medication mismanagement] that
can lead to increased mortality

 Presence of dementia reduces lifespan by roughly 1-2
years compared to those without. Highly variable!



Frequently Asked Questions

What are signs of Dementia with Lewy Bodies? What can be
expected?

bda.org lewybodyresourcecenter.org

. Lewy Body Dementia Support and Wellness Group (patients and caregivers)
(o] 3rd Monday of each month, 9:30am-11am at Heartland Neurological Therapy and Wellness Center
o Julie Pavekla, APRN jupavelka@nebraskamed.com
. Lewy Body Dementia Caregiver Support Group
o Zoom every 4th Friday from 1pm-2pm
(0] Dawn Franklin, RN dfranklin@nebraskamed.com.



Thank you for coming!






	0-905-915-Rizzo-PD Rizzo Intro slides 111324
	PD Conference Intro slide
	Tool Driven Revolution
	Slide Number 3
	Slide Number 4
	Digital twins
	The exposome
	Transition slide

	1-915-945-Situ-Diagnosis and Management of Parkinson’s Disease 11-13-24
	Diagnosis and Management of Parkinson’s Disease
	Summary
	Diagnosis
	Risk Factors
	Clinical Features
	Clinical Features
	Slide Number 7
	Clinical Features
	Clinical Features
	Can we test Parkinson’s Disease?
	Dopamine Transporter Scan (DaT Scan)
	Skin Biopsy
	Lumbar Puncture Testing
	Pros & Cons
	Management of PD
	Initial Management
	Levodopa
	Other medications
	Other medications
	New kids on the block
	New kids on the block
	THANK YOU!
	Slide Number 23

	2-945-1015-Erin Smith 2024 PD Symposiuim
	Research Updates in Parkinson’s Disease
	Why is Research Important?
	The “cure” isn’t so straightforward
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Today’s Topics
	The Quest for A Cure:�Disease-Modifying Therapies (DMTs)
	What Does Disease-Modifying Mean?
	How A Cure Might Work
	Quick Review: What’s Happening in the Parkinson’s Brain
	Alpha Synuclein Therapies
	Alpha Synuclein Therapies
	PASADENA Trial: Prasinezumab
	Can a Cough Medicine Cure PD?
	Can a Cough Medicine Cure PD?
	Hot Topic:�GLP-1 Agonists
	Diabetes Medications: GLP-1 Agonists
	Diabetes Medications: GLP-1 Agonists
	Diabetes Medications: GLP-1 Agonists
	Hot Topic:�Stem Cells
	Stem Cells and PD
	Stem Cells and PD
	Stem Cell Clinical Trials
	Stem Cells & PD
	Improving Quality of Life:�Symptom-Specific Therapies
	Slide Number 27
	Hot Topic:�The Parkinson’s Gloves
	The Parkinson’s Gloves
	The Parkinson’s Gloves
	Why not �Parkinson’s socks?
	Hot Topic:�Marijuana, CBD, and �Parkinson’s Disease
	Slide Number 33
	Marijuana & PD
	Marijuana & PD
	Marijuana & PD
	Marijuana & PD
	Earlier Detection:�Emerging Biomarkers
	What is a Biomarker?
	How Can We Use Biomarkers?
	News-Worthy Biomarkers
	Spinal Fluid Testing
	Spinal Fluid Testing
	Slide Number 44
	Slide Number 45
	Hot Topic:�Artificial Intelligence (AI)
	AI and PD
	AI to Measure Disease Progression
	AI to Measure Disease Progression
	Other Uses of AI
	Get Involved
	PPMI 
	PD GENEration
	“How Do I Get Involved?”
	Useful Websites
	Slide Number 56

	3-1030-1045-Emmy Smith-2024 PNE Presentation
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	What can we provide?
	How Can You Help?
	Slide Number 9
	Parkinson’s Nebraska 

	4-1045-1115-May-Weeks-Cognitive Changes in Parkinsons Disease
	Cognitive Changes in Parkinson’s Disease (PD) 
	I have no financial disclosures.��Presentation is for informational purposes only, not for diagnosis or treatment�
	What is Cognition?
	What is Cognition?
	What Affects Cognition?
	PD Basics
	PD Basics
	PD Basics
	PD Basics
	PD Basics
	PD Basics:�Motor Features
	Slide Number 12
	Slide Number 13
	PD as a Neuropsychiatric Presentation
	Cognitive Trajectories
	Classification Continuum
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Prodromal PD
	Cognitive Changes
	Recognizing Emotions
	General Risk Factors Associated with Developing PD Dementia
	General Risk Factors Associated with Developing PD Dementia
	Protective Factors Against Developing PD Dementia
	Cognitive Features of Dementias
	Slide Number 27
	Neurocognitive Diagnosis
	What to Do?
	What is a Neuropsychological Evaluation?
	Recommendations
	Modifications to Complex Tasks
	Cognitive Compensatory Strategies
	Stay Engaged!
	Healthy Habits
	Medications
	Online Resources
	Thank you for your attention

	5-115-1145-Avecillas-Chasin PDpatientConference
	Deep Brain Stimulation for Parkinson’s Disease
	What is DBS?
	Slide Number 3
	When to Consider DBS
	When to Consider DBS
	When to Consider DBS
	When to Consider DBS
	How we define candidacy?: Team
	How we define candidacy?: Workup
	Clinical Results of DBS
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Parkinson’s disease
	Parkinson’s disease
	Goals of DBS
	Expectations
	Expectations
	Before surgery
	The Device: Medtronic
	The Device: Abbott
	The Device: Boston Scientific
	Rechargeable batteries
	Targets
	Targets: STN
	Targets: GPi
	Targets: GPi and STN
	Imaging at UNMC
	Imaging at UNMC
	Imaging at UNMC
	Surgery
	Sleep vs Awake Surgery
	Planning: Targeting 
	Millimeters matter!
	Millimeters matter!
	Planning: Vessels 
	Procedure: Frame placement
	Procedure: Frame placement
	Procedure: Set up
	Procedure: Set up
	Asleep-Awake-Asleep Surgery
	Procedure: Asleep
	Asleep-Awake-Asleep Surgery
	Asleep-Awake-Asleep Surgery
	Procedure: Recordings
	Procedure: Recordings
	Procedure: Imaging Confirmation
	Procedure: Clinical testing
	Procedure: Clinical testing
	Asleep-Awake-Asleep Surgery
	Procedure: generator placement
	Complications
	Complications
	Complications
	After surgery
	What is important after surgery?
	What is important after surgery?
	What is happens after surgery?
	Conclusions
	Conclusions
	Conclusions
	Conclusions

	6-1245-100-Curtze-PD symposium 2024
	Balance and Gait Research in Parkinson’s Disease
	Slide Number 2
	Digital Biomarkers
	Cardinal Signs of Parkinson’s Disease
	Wearable Sensors
	Measures of Mobility
	Levodopa is a Double-edge Sword
	Levodopa is a Double-edge Sword
	Slide Number 9
	Postural Sway
	Postural Sway & Head Stability
	Optimal Head Stability
	Deep Brain Stimulation
	Neuromodulation
	Neuromodulation Study Overview
	Neuromodulation
	Slide Number 17
	Why continuous monitoring?
	Slide Number 19

	7-100-130-Wuebker-PD Symposium 2024
	Balancing Nutrition & �GI Issues in Parkinson’s Disease
	Gastrointestinal Issues
	Slide Number 3
	Nutritional Concerns with Gastrointestinal Issues
	Nutrition Goals
	Gastrointestinal Issues
	Nausea
	Nausea
	Nutrition Strategies - Nausea
	Nutrition Strategies - Nausea
	Nutrition Strategies - Nausea
	Gastroparesis
	Gastroparesis
	Gastroparesis
	Nutrition Strategies - Gastroparesis
	Nutrition Strategies - Gastroparesis
	Nutrition Strategies - Gastroparesis
	Nutrition Strategies - Gastroparesis
	Constipation
	Constipation
	Definition of Constipation
	Nutrition Strategies - Constipation
	Nutrition Strategies - Constipation
	Nutrition Strategies - Constipation
	Nutrition Strategies - Constipation
	Nutrition Strategies - Constipation
	Nutrition Strategies - Constipation
	Nutrition Strategies - Constipation
	Nutrition Strategies - Constipation
	Nutrition Strategies - Constipation
	Nutrition Strategies - Constipation
	Nutrition Strategies - Constipation
	Dysphagia
	Dysphagia
	Nutrition Strategies - Dysphagia
	Nutrition Strategies - Dysphagia
	Nutrition Strategies - Dysphagia
	Nutrition Strategies - Dysphagia
	Nutrition Strategies - Dysphagia
	Other Steps
	References
	Slide Number 42

	8-130-200-Mahnke McKune-Parkinson's symposium 2024
	The Role of Physical and Occupational Therapy in Parkinson's Disease
	What can Physical Therapy do? 
	Goals of Physical Therapy: 
	What can Occupational therapy do? 
	Goals of Occupational Therapy:
	Importance of Exercise to Manage Parkinson's Symptoms
	Importance of Exercise with PD 
	Working with Therapy
	PT and OT Assessments: 
	Early-stage Interventions  
	Early-stage Interventions: 
	Early-stage Interventions: 
	Early-stage Interventions: 
	PD specific exercise programs
	High Intensity Exercise
	High Intensity Exercise 
	Middle-stage Therapy Interventions  
	Middle-Stage Therapy Interventions 
	Middle-Stage Therapy Interventions 
	Late-Stage Therapy Interventions
	Late-Stage Therapy Interventions 
	When to get a referral to PT/OT: 
	Contact Information
	References
	References 
	Slide Number 26

	9-200-230-Natalie Smith-Role of SLP in PD Caregiver Conference
	The Role of Speech-Language Pathologists in Parkinson’s Disease�Natalie Smith, MA, CCC-SLP�University of Nebraska Medical Center
	Objectives
	What Does a Speech Therapist Do?
	Speech-Language Pathologist (SLP)
	What Do We Target? 
	Parkinson’s Disease and Speech and Voicing
	PD and Speech and Voicing
	PD and Speech and Voicing
	PD and Speech and Voicing: What to look for.
	PD and Speech and Voicing: What to look for.
	Voice Treatment Options
	LSVT LOUD: LSVT Global
	LSVT LOUD	
	SPEAK OUT!: Parkinson’s Voice Project
	SPEAK OUT!
	PhoRTE: Phonation Resistance Training Exercises
	Traditional Speech Therapy
	Parkinson’s Disease and Swallowing
	Swallowing Difficulties – Common Symptoms
	Dysphagia Can Lead To…
	Assessment of Swallowing Difficulties (Dysphagia)
	Clinical Swallow Evaluation
	MBSS vs. FEES
	How to Treat Dysphagia
	Dysphagia Exercises
	Expiratory Muscle Strength Training (EMST)
	Diet Modifications: Alterations to the consistency of solids and liquids to make eating and drinking easier and safer. �
	Safe Swallowing Strategies
	Aspiration Precautions
	Signs and Symptoms of Aspiration
	Final tips & takeaways
	References
	References
	Thank�you!

	10-230-300-Hellman Woodward-PD Symposium 2024 - Q&A
	Question and Answer�With the Experts
	Frequently Asked Questions
	Frequently Asked Questions
	Frequently Asked Questions
	Frequently Asked Questions
	Frequently Asked Questions
	Symptoms Log Example
	Frequently Asked Questions
	Frequently Asked Questions
	Frequently Asked Questions
	Frequently Asked Questions
	Frequently Asked Questions
	Frequently Asked Questions
	Frequently Asked Questions
	Frequently Asked Questions
	Frequently Asked Questions
	Frequently Asked Questions
	Frequently Asked Questions
	Frequently Asked Questions
	Frequently Asked Questions
	Frequently Asked Questions
	Frequently Asked Questions
	Frequently Asked Questions
	Frequently Asked Questions
	Frequently Asked Questions
	Thank you for coming!
	Slide Number 27


