
January 18-19, 2020  ● Miami, Florida www.mcisymposium.org

James E. Galvin, MD, MPH
University of Miami Miller School of Medicine

Everything You Wanted to Know About
Lewy Body Disease

But Were Afraid To Ask

18th Annual MCI Symposium
Special Topic Workshop

Alzheimer’s Public Educational Forum

18th Annual MCI Symposium ● Special Topic Workshop ● Alzheimer’s Public Educational Forum



18th Annual MCI Symposium
Special Topic Workshop

Alzheimer’s Public Educational Forum
DISCLOSURES
• Grants

• National Institutes of Health
• 7R01 AG040211-06 
• R01 AG057681-01A1
• R01 NS101483-01A1
• R01 AG056531-01A1
• U01 NS100610-01
• R01 AG056610-01
• R01 AG054425-01A1
• U54 AG063546-01

• Florida Department of Health
• Michael J Fox Foundation
• Lewy Body Dementia Association
• Mangurian Foundation
• Albert Charitable Trust
• Langbert Foundation
• PeachPit Foundation
• Anonymous Foundation

• Clinical Trials
• Biogen
• Novartis

• Consultant
• Biogen, Axovant, Roche, Eisai, Lilly, 

Bracket, Medavante

• Royalties and License Agreements
• Roche, Lilly, Biogen, Quintiles, Roobrik, 

Continuum Clinical, Langland



18th Annual MCI Symposium
Special Topic Workshop

Alzheimer’s Public Educational Forum
Acknowledgements

• Galvin Lab
• Magdalena Tolea, PhD
• Stephanie Chrisphonte, MD
• Keri Greenfield, MSN, ANP, GNP
• Marcia Walker, MSN, FNP
• Niurka Shkolnik, LCSW
• Amie Rosenfeld, DPT
• Iris Cohen, MSW
• Olena Mahneva, PhD
• Michael Kleiman, PhD
• Mary Lou Riccio, RN, MEd
• Claudia Moore, CCRC
• Judy Simon
• Conor Galvin

• University of Miami
• David Loewenstein, PhD
• Peggy Pericak-Vance, PhD
• Karen Nuytemans, PhD

• New York University
• Ab Brody, PhD
• Els Fieremans, PhD
• Timothy Shepherd, MD, PhD
• Ricardo Osorio, MD

• Weil-Cornell University
• Tracy Butler, MD

• Washington University
• Anne Fagan, PhD

• Washington State University
• Dedra Buchwald, MD

• University of California - Davis
• David Johnson, PhD

• Penn State University
• Marie Boltz, PhD

• Mt Sinai Icahn School of Medicine
• Alison Goate, PhD

• Newcastle University
• Ian McKeith, MD

• Florida Atlantic University
• Elan Barenholtz, PhD
• Behnaz Ghoraani, PhD
• JuYoung Park, PhD
• Lilah Besser, PhD
• Lisa Wiese, PhD
• Lun-Ching Chang, PhD

• Cleveland Clinic
• James Leverenz, MD

• Simon Frasier University
• Faisal Beg, PhD

• University of Wisconsin
• Sterling Johnson, PhD
• Craig Atwood, PhD

• University of Florida
• Melissa Armstrong, MD

• Industry Partners
• MagQu Ltd Inc.
• CogRx
• Life Molecular Imaging



18th Annual MCI Symposium
Special Topic Workshop

Alzheimer’s Public Educational Forum
What is Lewy Body Dementia

• 2nd most common cause of dementia after AD
• Causes 10-12% of irreversible dementia
• Lewy bodies (LBs) found in up to 40% of autopsied brains

• Includes Dementia with Lewy Bodies (DLB) and Parkinson’s Disease 
Dementia (PDD)

• PDD: Movement Disorder begins 1st, at least 2 years before cognitive
• DLB: Any other pattern

• More common in men
• May have faster decline than AD
• The combined sum of patients Lewy body dementia is estimated at 1.4 

million
• Often significant delay to diagnosis and treatment

• Commonly misdiagnosed as late-onset psychiatric disorder

Lewy Body Dementia Association (LBDA.org); Galvin JE Practical Neurology 2019
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LBD Epidemiology (PDD)

• Point prevalence of dementia in PD is close to 30% 
• Incidence rate is increased at 4-6 times relative to controls
• At least 75% of PD patients who survive more than 10 years likely to 

develop dementia
• Mean time from onset of PD to dementia is approximately 10 years
• Old age, more severe motor symptoms (in particular, gait and 

postural disturbances), mild cognitive impairment at baseline, and 
visual hallucinations

Lewy Body Dementia Association (LBDA.org); Galvin JE Practical Neurology 2019
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LBD Epidemiology (DLB)

• Prevalence estimates of DLB range from 0% to 5% in the general 
population and from 0% to 30.5% of all dementia cases

• Incidence rates of 0.1% in the general population, and 3% for all new 
dementia cases

• A recent review examined 22 studies and reported incidence rates 
between 0.5 to 1.6 per 1000 person-years, accounting for 3-7% of 
dementia cases.

• Prevalence estimates ranged from 0.02-63.5 per 1000, higher with 
increasing age. 

Lewy Body Dementia Association (LBDA.org); Galvin JE Practical Neurology 2019
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Historical Perspective

• “the senses and intellect being unaffected”
• James Parkinson, 1817

• Described changes in cognition and personality
• Jean-Marie Charcot 1888

• “Parkinsonism is not necessarily accompanied by any mental change, 
and the sufferer’s intellectually capacity…may continue unimpaired 
behind the mask in which his disorder fixes his features”

• Lord Brain, 1933
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Quickie Review of Things Associated With LBD

Movement Problems
• Bradykinesia
• Rigidity
• Postural instability with 

repeated falls
• Slow, shuffling gait
• Myoclonus
• Rare rest tremor but may have 

postural or action tremor

Cognitive Problems
• Visual tracking and attention
• Visual-spatial and perceptual 
• Verbal and motor initiation
• Clock drawing and block design 

(construction)
• Timed attention tasks
• Executive tasks

Galvin JE, Practical Neurology (2019) 
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Quickie Review of Things Associated With LBD

Psychiatric/Behavioral Problems
• Visual Hallucinations
• Hallucination in other modalities
• Delusions
• Depression
• Anxiety
• Apathy
• REM Sleep behavior disorder
• Cognitive fluctuations

Autonomic/Constitutional Problems
• Loss of Smell
• Constipation
• Urinary incontinence
• Drooling
• Runny nose
• Dizziness and lightheaded 
• Abnormal sweating
• Sexual dysfunction
• Oily flaky skin

Galvin JE, Practical Neurology (2019) 
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Simple Hallucinations

• Sense of presence
• Sensation that someone is looking over your shoulder
• Deceased relative, animal

• Passage
• Seeing something pass sideways in the peripheral of vision
• People, previously owned pet
• Shadows

• Illusions
• Misperception based on actual objects
• Seeing a person when there is a coat on a hanger
• Images emerging from wall paper

Galvin JE, Practical Neurology (2019) 
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Complex Hallucinations

• Predominantly visual in nature
• Occur early in the course of the disease
• May not be frightening to patients
• Typically of little people, children, or furry animals
• May or may not have an auditory component
• Complex in nature

• Auditory (hear)
• Olfactory (smell)
• Gustatory (taste)
• Tactile (feel)

Galvin JE, Practical Neurology (2019) 
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Delusions

• Capgras
• Familiar people are thought to be identical or near-identical imposters

• Fregoli
• Familiar people are thought to be disguised as strangers

• Othello
• Jealousy – usually spousal infidelity

• Cotard
• Belief that one does not actually exist or is dead

• Reduplicative paramnesia
• A place simultaneously exist in two or more physical locations

• Mirrored self-identification
• Not recognizing self in mirror

• Ekbom
• Infestation by insects or parasites

• Diogenes
• Self-neglect, domestic squalor

Galvin JE, Practical Neurology (2019) 
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Frequency of LBD Features

Characteristic (%)
Likelihood of LBD

Low Possible Probable
Parkinsonism 8.3 53.8 100

Bradykinesia 12.5 61.5 100
Rigidity 0 7.7 100
Tremor 0 7.7 33.3
Postural Instability 4.2 38.5 88.9

Hallucinations (any) 4.2 7.7 66.7
Fluctuations 33.3 59.5 93.5
RBD 4.3 22.2 36.7
Falls 23.3 47.6 83.3
Depression 23.5 28.6 52.0
Anxiety 22.1 25.7 32.0
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Lewy Body Pathology

• Macroscopic
– Mild atrophy, predominantly affecting limbic system
– Depigmentation of the substantia nigra

• Microscopic
– Essential – Lewy bodies
– Associated (but not essential)

• Lewy neurites
• Regional neuronal loss including brainstem and nucleus 

basalis
• Microvacuolation
• Pale bodies

– May also be present
• Senile plaques
• Neurofibrillary tangles
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Neurodegeneration in LBD vs AD
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Propagation of Lewy Body Pathology
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Neuroimaging in LBD

AD DLB
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Cognitive Profiles

AD LBD bvFTD VaD Depression
Episodic Memory

Free recall +++ ++ +/- + +
Recognition +++ - - - -
Prompting x √ √ √ √
Intrusions +++ +++ +++ + +

Semantic memory ++ + + + +/-
Procedural memory - + - + +

Working memory ++ +++ +++ ++ +/-
Insight +++ + +++ - -

Attention ++ +++ ++ ++ +++
Executive functions ++   typical AD

+++ frontal variant
+++ +++ +++ ++

Visuospatial skills ++  typical AD
+++ PCA

+++ - + +

+++ Early and severe impairment; ++ moderate impairment; + mild impairment; +/- impairment in some studies but not others; - no significant impairment; x not helpful; √ helpful. 

Karantzoulis and Galvin, Neurotherapeutics 2014; Galvin JE Practical Neurology 2019
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Caregiver Perception of Physician Knowledge
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How useful it is to get a diagnosis?
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Experiences in LBD Caregiving

• Adult children vs Spouse
• Less likely to live with patient
• More likely to be caring for their 

mothers
• Patients are more impaired
• Report lower quality of life, more 

caregiver burden
• Report greater social support
• Report less grief

Variable Spouse Adult Child p-value

Caregiver Quality of life 39.0 (7.1) 33.5 (7.6) <.001†

Social Support 57.4 (17.8) 66.8 (20.9) <.001†

Emotional 25.6 (8.3) 28.1 (9.0) .006†

Tangible 10.7 (4.7) 13.3 (5.1) <.001†

Affective 8.9 (3.3) 10.9 (3.6) <.001†

Positive Social Interaction 11.4 (4.6) 14.3 (4.8) <.001†

Social Networks 17.3 (4.5) 18.2 (4.5) .077

Depression 1.9 (1.6) 2.2 (1.8) .069

Psychological well being 83.5 (12.6) 81.7 (13.0) .169

Caregiver grief 62.4 (12.9) 60.8 (12.7) .229

Caregiver burden 24.6 (8.3) 26.9 (8.4) .009

Role strain 11.7 (3.9) 12.6 (4.5) .045

Personal strain 4.4 (2.7) 4.9 (2.7) .072

Worry about performance 8.6 (3.3) 9.5 (3.2) .009

Adult child and spouse caregivers 
experience LBD differently
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Designing Programs to Help Caregivers

Self-Efficacy and Social Support Mediate 
Psychological Well-Being in LBD Caregivers

Self-
efficacy

Psychological 
Well-Being

Caregiver 
Burden

a = -.3330
(p < .0005)

b = 1.7002 (p < 
.0005)

Direct (c’) = -.3893 (p < .0005); indirect (ab) 
= -.722 (95%CI = -.834 to -.610) 

Social 
Support

Psychological 
Well-Being 

Caregiver 
Grief 

a = -.0840
(p < .0005)

b = .1540 
(p < .0005)

Direct (c’) = -.3879 (p < .0005); indirect 
(ab) = -.472 (95% CI = -.541 to -.403)

Park et al, Social Work in Mental Health, 2018
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Noise Pareidolia



18th Annual MCI Symposium
Special Topic Workshop

Alzheimer’s Public Educational Forum
Noise Pareidolia Test Discriminates LBD

0

2

4

6

8

10

12

14

16

18

20

Correct Face Correct Noise Total Correct Face+Noise Paredolia

Noise Pareidolia

No LBD LBD

P=0.8

P<0.001

P<0.001

P<0.001

Galvin et al, In Preparation
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Proxy Markers of Basal Ganglia Dysfunction

Pursuits
(2 Hz Gain%)

Saccades
(Peak Velocity)

Saccades 
(Latency)

UPDRS -0.36 
(<.001)

-0.41
(<.001)

0.19
(.05)

LBCRS -0.17
(.09)

-0.31
(.001)

0.22 
(.01)

King-Devick -0.37
(.16)

-0.51
(.03)

-0.71
(.001)

Noise Pareidolia 0.32
(.003)

0.33
(.002)

-0.50
(<.001)
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Computerized Gait Analyses

• Develop a new metric of number of steps per standardized distance: Festination Index (FI).  
• FI captures patients’ normal walking pattern over a 40’ distance 
• Reproducible objective markers of frontal lobe function while capturing metrics of gait cycle. 
• The FI increased significantly across cognitive stages from controls (1.5+0.2), MCI (1.7+0.4) and 

dementia (1.9+0.5).  

Table 3: Cognitive Performance by Festination Index Cut-off of 1.65
<1.65 >1.65 *P-value

MoCA 20.5 (5.3) 16.3 (6.4) <.001
Numbers Forward 6.8 (1.8) 6.6 (1.3) .03
Numbers Backward 4.8 (1.7) 3.9 (1.7) .02
Animal Naming 16.2 (6.2) 10.4 (5.2) <.001
15-item MINT 13.9 (2.6) 12.6 (3.8) <.001
HVLT – Delay 4.2 (3.5) 2.6 (3.2) .003
HVLT – Recognition 9.4 (2.6) 8.0 (3.2) .003
Trails A, sec 53.6 (37.8) 77.7 (52.7) .08
Trails B, sec 109.9 (51.8) 130.4 (46.2) .006
Number-Symbol 31.6 (12.9) 26.9 (11.2) .01
Noise Pareidolia, errors 1.4 (2.3) 2.2 (3.2) .1
King-Devick 61.0 (19.6) 61.8 (22.3) .9
Z-score .233 (0.4) -.310 (0.4) <.001
CDR-SB 2.5 (2.4) 5.5 (4.5) <.001
*Adjusted for Age and Education

• ROC analyses: AUC 0.703 
(p<.001). 

• A cut-off of 1.65 provides 
a sensitivity of 72.4% to 
detect individuals with 
cognitive impairment
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Plasma Alpha-Synuclein

Data from MagQu Inc, Taiwan  
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Plasma Biomarkers

Lin et al Front Aging Neurosci 2018



18th Annual MCI Symposium
Special Topic Workshop

Alzheimer’s Public Educational Forum
Clinical Predictors of LB Pathology

Clinical Predictor Present at any time Present at 1st visit
OR 95% CI Log Rank p-value

Male gender 1.50 1.01-2.38 2.40 .08
Any EPS 2.50 1.64-3.82 24.50 <.001
Cognitive Fluctuation 4.98 1.63-15.15 4.66 .031
Visual Hallucinations 8.93 2.31-34.50 22.88 <.001
Auditory Hallucination 11.76 1.66-83.30 11.46 .001
Neuroleptic Sensitivity 3.75 1.05-13.30 8.02 .005
Myoclonus 3.90 1.27-12.05 14.75 <.001
Depression 1.81 1.16-2.82 7.51 .007
Sleep Disturbances 1.98 1.33-2.94 8.66 .003

Galvin et al, Neurology (2006) 67:1605-1611

Clinical features associated with AD such as aphasia, apraxia, agnosia not associated 
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Lewy Body Composite Risk Score

Please rate the following symptoms as being present or absent for at least 
3 times over the past 6 months.  Does the patient…

Yes No

Have slowness in initiating and maintaining movement or have frequent 
hesitations or pauses during movement?
Have rigidity (with or without cogwheeling) on passive range of motion in 
any of the 4 extremities?
Have a loss of postural stability (balance) with or without frequent falls?

Have a tremor at rest in any of the 4 extremities or head?

Have excessive daytime sleepiness and/or seem drowsy and lethargic when 
awake?
Have episodes of illogical thinking or incoherent, random thoughts?

Have frequent staring spells or periods of blank looks?

Have visual hallucinations (see things not really there)?

Appear to act out his/her dreams (kick, punch, thrash, shout or scream)?

Have orthostatic hypotension or other signs of autonomic insufficiency?

TOTAL SCORE

Copyright 2015 The Lewy Body Composite Risk Score James E. Galvin
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LBCRS

Demographics and 
Global Ratings

Dementia MCI
AD 

(n=91)
LBD 

(n=48)
p-value 2o AD 

(n=51)
2o LBD 
(n=14)

p-value

Age, y 79.9 (7.9) 78.5 (7.8) .30 75.7 (8.9) 77.6 (9.1) .51
Gender, %M 37.4 60.4 .009 47.1 57.1 .50
Education, y 15.2 (3.9) 14.6 (3.5) .45 15.8 (3.1) 16.1 (3.0) .74
CDR-SB 5.9 (3.4) 8.8 (5.1) <.001 1.8 (0.9) 2.4 (1.0) .02
CDR 0.9 (0.5) 1.5 (0.9) <.001 0.5 (0.1) 0.5 (0.0) .60
Charlson Comorbidity Index 2.3 (1.3) 2.3 (1.4) .98 1.9 (1.2) 2.2 (1.7) .47
Systolic BP, sitting, mm Hg 133.4 (18.9) 124.9 (23.6) .03 136.1 (18.2) 139.4 (25.0) .58
Mean Arterial Pressure, sitting 94.5 (11.2) 89.4 (15.2) .03 96.8 (11.6) 99.1 (15.4) .55
Systolic BP, standing, mm Hg 133.2 (18.7) 122.7 (23.9) .01 134.5 (19.4) 137.0 (22.1) .39
Mean Arterial Pressure, standing 94.3 (11.1) 89.5 (16.8) .08 94.7 (12.6) 99.7 (15.5) .24
Body Mass Index 25.0 (4.8) 25.4 (4.6) .67 26.6 (4.4) 24.2 (3.7) .09
Mini-PPT 9.8 (2.5) 8.4 (3.2) .03 12.0 (2.4) 10.5 (3.5) .09
UPDRS III 7.5 (9.1) 35.6 (23.3) <.001 1.5 (2.5) 9.8 (12.4) .002
Hoehn and Yahr Stage 0.5 (1.2) 2.8 (1.5) <.001 0.0 (0.0) 0.7 (1.0) .001
FAQ 10.3 (8.7) 17.4 (9.9) <.001 3.2 (3.8) 5.7 (5.6) .07
NPI-Q 7.7 (5.7) 11.3 (5.7) .001 5.1 (4.3) 7.7 (5.6) .07
Mayo Fluctuation Questionnaire 1.6 (1.1) 2.9 (0.9) <.001 1.1 (0.9) 2.1 (1.5) .004
Epworth Sleepiness Scale 6.8 (4.8) 9.8 (5.3) .001 6.6 (4.4) 8.9 (4.7) .09
Alertness Rating 7.2 (2.0) 5.6 (1.8) <.001 7.9 (1.6) 6.1 (2.0) .002
LBCRS 2.4 (1.3) 6.2 (2.1) <.001 1.1 (0.7) 3.2 (0.9) <.001
Cohen’s d (Effect Size correlation) 2.17  (r=0.736) 2.60 (r=0.793)Galvin JE, Alz Dementia 2015
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DIAMOND LEWY Toolkit

Thomas AJ, et al. Int J Geriatr Psychiatry. 2018



18th Annual MCI Symposium
Special Topic Workshop

Alzheimer’s Public Educational Forum
Treatment Options



18th Annual MCI Symposium
Special Topic Workshop

Alzheimer’s Public Educational Forum
Ongoing Clinical Trials in LBD
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DLB Consortium

• U01 from NINDS (part of the PDBP)
• Cleveland Clinic is primary site
• Miami, Rush, UNC, UPenn, UPitt, UCSD, Thomas Jefferson, UWashington
• 5-Year Longitudinal Study
• Clinical-cognitive-behavioral evaluations
• MRI
• DAT
• LP
• Autopsy
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LBD Research Centers of Excellence

• 24 research centers across the country
• 17 States and District of Columbia

• Excellence in Clinical Care and Research
• Form Clinical Trials Network
• Mayo Clinic – Rochester is the Coordinating Center
• U-Miami, Cleveland Clinic, Columbia, Emory,, Georgetown, Mass 

General, Johns Hopkins, Mayo Clinic-Jacksonville, Ohio State, Oregon, 
Rush, Stanford, Thomas Jefferson, UC-San Diego, U-Colorado, U-
Florida, U-Michigan, UNC-Chapel Hill, U-Penn, U-Rochester, U-
Virginia, U-Washington 
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SUMMARY

• The Lewy body dementias
• PDD and DLB differ only by timing of movement disorder
• While clinical criteria lack sensitivity, they are highly specific and correlated strongly 

with pathology

• For the present time, treatments are largely symptomatic
• We are spearheading novel research

• Improving clinical practice
• Improving diagnosis
• Improving lives of patients and their caregivers
• Developing new medications
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