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LEWY BODIES AND THEIR LOCATIONS

Abnormal Build-up of Protein in Cells:
= Alpha-synuclein - Abnormally Folded Protein
= Garbage Disposal is overwhelmed (.’

Classically found in “Synucleinopathies”
= Parkinson’s Disease

= Lewy Body Dementia
= Multisystem Atrophy
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Ref 12 - Lewy body in the Substantia Nigra.



LEWY BODIES AND THEIR LOCATIONS

Location, location, location

Begins peripherally
= Gl
= SKin

Travels up the Vagus Nerve?3
= Transported by axons

Dementia - expansion to bilateral
fronto/parietal lobe projections and
hippocampal circuit

= Rapid vs slow

= Timing can often determine Diagnosis and
Prognosis

Parkinson’s disease

o ®
° ®
. . )
= 9 L= ’» - WSS ﬁ = @s /
"R SN a N et ."i
) )
E—n
Dementia
Parkinson’s disease with dementia (PDD)
® 00D o
o /® @ o
. ‘ L .
I {
= P |
" f‘ S r"
6
ET
Preclinical Dementia
T T T T T 1
Age (years) 55 60 65 70 75 80

Ref 14 - Lewy body locations, and amyloid plaque/neurofibrillary tangle development



DEMENTIA IN PARKINSON’S DISEASE

Motor Symptoms:

= Basal ganglia - inputs of Dopamine, Acetylcholine,
Norepinephrine

= Substantia Nigra pars compacta - ~400,000 dopamine neurons
= 70% loss with initial symptoms

Wl Acetylcholine
@ Dopamine
B Norepinephrine

Memory/Cognitive Symptoms

= Eventual extension of pathology to hippocampal circuit and bi- ‘/
frontal/parietal areas

= Early Mild Cognitive Impairment
= Later can have similarities with Alzheimer's
= Tau = neurofibrillary tangles in AD

Parkinson's disease
dementia

Mild cognitive impairment
in Parkinson’s disease %
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Early cognitive deficits Cogpnitive deficits in
Parkinson’s disease dementia

Rule shifting (WCST)

Planning (TOL) Semantic fluency

Attentional set shifting (EDS) | Auditory verbal learning

Working memory Visuospatial skills

Feedback-based learning Verbal and visual memory

Delayed response inhibition Hallucinations

Kehagiaet al. (2010) Lancet Neurol



LEWY BODY DEMENTIA

Dementia with Lewy Bodies, Diffuse Lewy Body
Disease

30% of all dementias?, second to Alzheimer’s.
= 1.4 million people®

Classically associated with:

= EARLY cognitive change (within 1 yr of PD symptoms)
= Relatively rapid onset

= Fluctuating cognitive impairment

= Visual hallucinations

= Parkinsonism

Sensitivity to
Dopamine replacement - hallucinations, side-effects
Neuroleptics - catatonia, rigidity

REM Behavioral Sleep Disorder now part of
diagnostic criteria®

Alzheimer’s symptoms
Cognitive: Memory loss and
deterioration in thinking and
planning functions

Physical: In mid-stage, disease
could include slowness, rigidity
and tremors

INSIDE THE BRAIN

The cortex, particularly the —!

hippocampus, key to
memory, shrinks.

Ventricles (fluid-filled spaces
within the brain) enlarge

Plaques (amyloid

deposits) cluster o

between neurons. - ~———'%
Tangles (twisted 7
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Parkinson’s symptoms
Cognitive: Loss of executive
functions, including planning,
decision-making and
controlling emotions.

Physical: Tremors, stiffness
and slowed movements.

INSIDE THE BRAIN

Cells shrink in the substantia
nigra, where dopamine is
produced.

Lewy bodies (clusters of
alpha-synuclein protein)
accumulate inside neurons.

Neuron
Sources: Alzhaimer's Assaciation, Parkinson’s
Diseasa Foundation and helpguide.crg



LEWY BODY DEMENTIA

Pathology:

= Alzheimer’s pathology usually present on autopsy
(neurofibrillary tangles/tau)
= Significant loss of:
Cholinergic neurons - cognitive change similar to AD
Dopaminergic neurons - Parkinsonian symptoms

Eventually, Parkinson’s Disease Dementia and
Lewy Body Dementia are pathologically
indistinguishable

Location versus Timing
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Ref 16 - Silver stain identifying tangles and plaques




PET SCAN DATA COMPARING DLB, PD, PDD

Impaired CMRGIc in
DLB

Reduction in 18flourodopa uptake Reduction in
In Dopaminergic system Cholinergic transmission

Reduction in FDG uptake
Decreased Glucose metabolism

Ref 2



GREY MATTER LOSS: LBD VS ALZHEIMER’S

DLB versus controls AD versus controls

Cortical grey matter loss

Ref 15



TREATMENT

Cognitive impairment from a nhumber of reasons, including:
= |nitial reduction in Acetylcholine
= Later overexpression of glutamate damages cells

111 Acetylcholine, ||| glutamate (through NMDA)

Enhanced cognition AND reduction in hallucinations



ACETYLCHOLINESTERASE INHIBITORS

Block breakdown of Acetylcholine = Stays
around cell longer - Improves function

Acetylcholine (ACh) is made
from choline and acetyl CoA.

= Donepezil (Aricept®) - inhibits acetylcholinesterase

= Rivastigmine (Exelon®) - inhibits
butyrylcholinesterase and acetylcholinesterase

Acetylcholine

Synaptic
(AN i
vesicle

In the synaptic cleft ACh is rapidly
broken down by the enzyme
acetylcholinesterase.

Exelon is only FDA approved for Parkinson’s
Dementia
= Patch form, reduces risk of nausea/vomiting Acetylcholinesterase (ACHE)

c <3 Choline is transported back into

the axon terminal and is used
Acetate

to make more ACh.

Postsynaptic
cell

Because nucleus problem and not receptor

oj'_@.’j—éu':n
problem, patients respond better than those -
with Alzheimer’s® Ar|cept

donepezil HC! tablet

http://peaknootropics.com/wp-content/uploads/2013/08/acetylcholine-metabolism.png




NMDA BLOCKADE

With LBD and PDD, acetylcholine is reduced ’

= Triggers an increase in glutamate to compensate for /(™
the impaired functioning. Once-Dally \J

= Overstimulation with glutamate causes neuronal hyper

excitability and Nerve cell death. Namenda _/\{J'}”
(memanting HO) extended retease capsues

Memantine (Namenda®) 7 mg, 14 mg, 21 mg, 28 mg

= Blocks glutaminergic NMDA receptors
Reduces glutamate activity

NH,

Corrects overexpression of glutamate

No benefit in early dementia®

Structurally similar to Amantadine - reduction in NH
dyskinesias and other PD side-effects. 2



COMBINATION

Namzaric™ (Donepezil + Memantine)

= Once a day combination of the two agents
= Moderate disease to severe.
= Can be opened and sprinkled to administer.

2 pills 1 capsule I pie 1 Sopeuse

TOMORROW TOMORROW

O-OF O-O®

NAMENDA 10 mg

twice daily and donepezi 98 mg/10 mg
once daily and >8 mg/10 mg HCI 10 mg
donepezil HCI 10 mg

NAMENDA XR 28 mg

Namzaric

(memantine HCI and donepezil HC)
extended-release capsules

7/10 mg, 14/10 mg, 21/10 mg,
2810 mg

» Gl

Donepezil HCI 10 mg NAMZARIC



HALLUCINATIONS AND PSYCHOSIS

Nuplazid (Pimavanserin)™ NUPLAZle

= First antipsychotic medication specifically (pimavanserin) tablets

designed for hallucinations and ‘psychosis’

associated with Parkinson’s Dementia
and Lewy Body Dementia. Week 2 Week 4 Week 6
= Serotonin Agonist with no impact on e O
. W
dopamine receptors fgg
. . QL
= + SAPS-PD improvement with o0l 2
no change in UPDRS £ £
O &
Qo -4
=
- 4 W Placebo n=90
S @
L .4 & NUPLAZID 34 mg n=95

Hacksell, Uli et al. “On the Discovery and Development of Pimavanserin: A Novel Drug Candidate for Parkinson’s Psychosis.” Neurochemical Research39.10 (2014): 2008-2017. PMC. Web. 4 June 2015.



AVOID

Avoid medications that block dopamine or acetylcholine
= Neuroleptics

= Benzodiazepines or Sedatives

= Anti-cholinergics
Cold medications
OTC Sleep Aids
Anti-emetics
Some Meds for Over-Active Bladder

= Older Parkinson’s medications such as Artane or Cogentin

= Alcohol?



IMPACT ON NEUROTRANSMITTER NUCLEI

. Cholinergic neurons
O 'E.tf[l_:[‘.-'lbjfl_jl'_ NBuUrons
‘ r.‘"'-"j"’""‘f‘;l C NeUrons

-
-

-

Dorsal raphe nucleus

Dorsal rmedbrain

Locus ceruleus

Septal nuclel of the
hypothalamus

Nucleus basalis of Meynert

Ref 15 - Location of Grey Matter loss in Lewy Body Dementia



DEPRESSION AND ANXIETY'S ROLE

Serotonin, Norepinephrine and Dopamine all significantly reduced in Parkinson’s
= Sleep, focus, mood, attention, etc.

Depression, Anxiety and Fatigue missed by Neurologists up to 50% of the time?

Treatment with SNRI or SSRI can significantly improve cognitive function in some
patients

Depression masquerading as Dementia in the Parkinson’s community.



YOU ARE NOT ALONE

> Depression is estimated to occur in
up to 50% of patients

> Anxiety in up to 40% of patients

> Apathy in up to 40% of patients




DEPRESSION

Diagnostic Criteria:

| 1 B
* Depressed Mood: Most of the day, nearly every day P L = b ~‘ f -L , 1 N
X ;- » _ A 48 3 \ .
And/or _ . A R B e i’f' o1 1Y [
* Diminished interest or loss of pleasure in almost all i SR 450 2 BPR §
activities = N mb. L M !!/ - # 0
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Plus: 3 to 4 of the following: s i , : i 3,1 na
« Weight or appetite change 5 ‘J ; ‘ % N _ :b
* Increased or decreased sleep : l‘ ’ ‘\ n ‘z
* Slowing down of thought or movement - ,,. .‘ ,.’ -m v = .- raq.-r .
* Fatigue or lack of energy | l f oo . B é [« | L e

* Feelings of worthlessness :
« Diminished ability to think/concentrate |mag€ by @/0nnyACh€50n2019
* Recurrent thoughts of death, suicidal ideation




ANXIETY

‘Tust take one step at a time.’ JQ’E
Image by @JonnyAcheson2019

Diagnostic Criteria:
Excessive worry or anxiety that is difficult to control
occurring on more days than not, about a number of
events or activities. For at least 6 months.

Also 3 (or more) of the following

* Restlessness, feeling keyed up or on edge.
 Being easily fatigued.

« Difficulty concentrating (mind going blank)

* Irritability

* Muscle tension

« Difficulty falling or staying asleep, or bad sleep



APATHY

Important: Apathy is a non-motor symptom of PD and the

‘I don’t know, | don’t care, and it doesn’t make any person with PD does not have control of this.

difference!” -Jack Kerouac, 1922-1969, American novelist

fiowo |
| MOTIVATE

D i 7 - —

* Make a schedule! A non-negotiable schedule,
and have people encourage you to stick to it.

* Focus on small goals!

* Even if you don’t feel like it, do it!

* Therapy may be helpful to work on motivation
and develop a strategy to promote a positive
attitude.

* Traditional medications for depression may
help

Image by @JonnyAcheson2019




MEDICATION CAN HELP!

> Yes! There are medications to help! But there’s so much more too!

> There are a variety of medication options available, you should speak to your doctor
about options that may be suitable for you. Not every medication works for every
person the same, so it can be a bit of trial & error to find the medication that is best
for you.

> Sometimes your neurologist will manage this, sometimes your Primary Doctor, and
sometimes your psychiatrist

Bupropion Citalopram Duloxetine Escitalopram Fluoxetine
(Wellbutrin) (Celexa) (Cymbalta) (Lexapro) (Prozac)
T
Mirtazapine |. Paroxetine Sertraline Trazodone Venlafaxine
(Remeron) (Paxil) (Zoloft) (Effexor)

ill\||lll’||||\l||"|| "
e mm ;
MIGHTY enen] |11 TTTTTTTTTTTTIT



PSEUDOBULBAR AFFECT

Nuedexta ,’:
)
“Uncontrollable episodes of crying and/or laughing, or N U E D EXTA@

other emotional displays.”
. prays. : (dextromethorphan HBr and
Disconnect between emotion and display, quinidine sulfate) capsules

or inappropriate display

= PRISM study - 26%, though up to 40% in PD & %

25 - Meavs(i[();cst:?nge

23 95% Cl: -6.03, -4.77 Mea‘n7|§[‘)éclr::1nge
= Estimated between 10%-40% in AD 21 1 150 95% CI: -8.43, -6.95

128

= CNS-LS Screening reflects symptoms

Mean (SD) CNS-LS Score!

= Reduction in episodes at 90 days was "4
72.3%. '

Baseline Day 30 Day 90/Final Visit
(n=298) (n=297) (n=261)



NON-MEDICATION TREATMENT

Counseling—and the first counselor you meet, might not be "the one”

Exercise has been shown to be a therapeutic option in treatment of mood.
= Exercise! Good for PD!! Good for Mood! The best exercise is the exercise you’ll do!!

Emotional Support Animal (if appropriate)

Mindfulness techniques!
= Mindful breathing https://www.drweil.com/videos-features/videos/breathing-exercises-4-7-8-

breath/

*= Progressive muscle relaxation
= Meditation

= Youtube: Search: Mindful Meditation, breathing, muscle relaxation


about:blank

TREATMENT

It is Not EITHER/OR

It is BOTH/AND!!



WHAT ELSE CAN | DO?

Activity!!
= Physical and Mental

= Exercise can slow progression
= Cognitive Therapy

Healthy Diet and lifestyle

= Heart health is similar to Brain health
= Cholesterol, blood pressure, diabetes
= Cut back or stop Alcohol and tobacco

No strong evidence for any particular diet or supplements
= Vitamin E?

* Omega-3?

= B complex?

= Ginkgo Biloba?

= Prevagen???



LIFESTYLE IMPROVEMENTS

EXERCISE

= Naturally produces excess neurotransmitters, including Dopamine, Serotonin, Norepinephrine
and NEUROTROPHIC FACTORS.

= Increasing executive functioning and even reduction in the age expected decline of white and
grey tissue density with increased fitness.

= Recent study - 10-20 year reduction in ‘cognitive age’ with regular exercise.

CONTROL RISK FACTORS AND DON'T SMOKE

Ageing, fithess and neurocognitive function.Kramer AF, Hahn S, Cohen NJ, Banich MT, McAuley E, Harrison CR, Chason J, Vakil E, Bardell L, Boileau RA, Colcombe A
Nature. 1999 Jul 29; 400(6743):418-9.
http://www.neurology.org/content/86/20/1897



LIFESTYLE IMPROVEMENT

DIET

= Higher in energy (fat/calories) lower in
antioxidants - increased risk

= Fish and seafood consumption inversely related
to stroke risk

= Low alcohol intake may:
reduce cardiovascular risk
stimulate hippocampal activity

In 4 studies, alcohol showed a U or J shaped curve

= moderate to heavy drinkers disadvantaged whereas light to
moderate drinkers show reduced WML, infarcts, and even
dementia.

= “Listen to your mother” diet choices

https://www.ncbi.nlm.nih.gov/pubmed/15155968
Heijer T, Vermeer S, Dijk E. et al Alcohol intake in relation to brain magnetic resonance imageing findings in older persons without dementia. Am J Clin Nutr 200480992-997. [PubMed]

96. Mukamal K, Kuller L, Fitzpatrick A. et al Prospective study of alcohol consumption and risk of dementia in older adults. JAMA 20032891405-1413. [PubMed]
97. Ruitenberg A, Swieten J, Witteman J. et al Alcohol consumption and risk of dementia: the Rotterdam study. Lancet 2002359281-286. [PubVed]
98. Larrieu S, Letenneur L, Helmer C. et al Nutritional factors and risk of incident dementia in the PAQUID longitudinal cohort. J Nutr Health Ageing 20048150-154.



https://www.ncbi.nlm.nih.gov/pubmed/15155968
https://www.ncbi.nlm.nih.gov/pubmed/15447910
https://www.ncbi.nlm.nih.gov/pubmed/12636463
https://www.ncbi.nlm.nih.gov/pubmed/11830193

CONCLUSIONS

Memory, cognitive functioning and mood are directly linked to Acetylcholine and
Dopamine.

= Treatment is complicated d/t balance of treating motor and non-motor symptoms,
incorporating different neurotransmitter circuits to give benefit without side-effects

Proper diagnosis is key, as treatment is different
= Parkinson’s vs

Lewy Body dementia vs

Parkinson’s dementia vs
Parkinson’s plus syndromes

+/- Depression, Anxiety or Apathy

Integrating a Movement Disorders Specialist into your treatment team



SO WHAT DOES THIS MEAN?

Cognitive change is a normal part of aging.

Talk to your doctor about memory changes, confusion, hallucinations and delusions.

There are medications that can help!

Depression and anxiety happen... we need to acknowledge it and treat it.

Consider a psychiatrist as part of your treatment team

Stay physically and mentally active, eat healthy and live life!



Parkinson’s and T H A N K YO U !

Movement Disorders Center

Stay up to date on all
of our center’s offerings!

Sonia.Gow@inova.org

www.inova.org/move

703-375-9987
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