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Lewy body dementia includes both: [EESEEF Lewy Body Disease

Parkinson’s disease dementia (PDD)

Parkinson'’s
Dementia starting 1 year or more after Disease
well established Parkinson’s disease 3 (PD)\.
.

Dementia that occurs before or | : L Body D )
concurrently with parkinsonism or within % § ewy O(L)éD)ementla

1 year of onset of motor symptoms
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PD Dementia [ ERIER )]

Dementia with Lewy bodies (DLB) - (PDD) Lewy Body (DLB)

DLB underdiagnosis and lack of a

systematic approach to management

@ Post-mortem examination indicates that 15-20% of
dementia cases have evidence of Lewy body disease

@ Clinical DLB diagnostic rates from selected cohorts are
much lower, 4-7%, than expected from autopsy studies
(Vann-Jones and O'Brien, 2014), but diagnostic rates in
routine clinical practice is unknown

@ Previous studies suggest under-recognition and a
more complex road to diagnosis (Galvin et al., 2010)
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DLB underdiagnosis and lack of a

Lowest quality of life in LBD

IDEAL study. Wu etal., 2018
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systematic approach to management
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Very poor outcomes in DLB

Kaplan-Meier survival estimates
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Significantly higher acute hospital resource
use in DLB than AD (Mueller et al., 2018)
Images courtesy of Christoph Mueller & Annabel Price

Very poor outcomes in DLB

® AD survival:

® DLB survival:

Males: 3.3 years;
Females: 4.0 years

Survival (proportion,

Priceetal., 2017
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Prevalence of DLB in the UK
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DLB Prevalence (%)

Patients with DLB comprised
4.6% of all dementia cases

DLB prevalence was higher in
North-East England (p<0.01)

Prevalence of DLB in the UK
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DLB Prevalence (%)

e

East of
England

2.4% to 5.9% range in individual services:
a significant variation in services (p<0.05)

There is a need to raise the profile of DLB as well
as understanding of how a diagnosis can be made
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Clinical diagnostic criteria

Supportive
clinical features

Indicative biomarkers Supportive biomarkers

Core clinical features

HSTalks

McKeith |.G. et al., Neurology. 2017; 89(1): 88-100

Clinical diagnostic criteria

Diagnosis of probable DLB: Diagnosis of possible DLB:

Core clinical g5
Core g  features 4
clinical (4% or
features Indicative
biomarkers

Core clinical features

Indicative biomarkers

McKeith |.G. et al., Neurology. 2017; 89(1): 88-100

Clinical diagnostic criteria

- Supportive
Core clinical features .. i
clinical features

Indicative biomarkers Supportive biomarkers

McKeith I.G, et al., Neurology. 2017; 89(1): 88-100
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Core clinical features:

HSTalks

fluctuating cognition

Fluctuating

cognition
and attention
(80%)

Core clinical features:

fluctuating cognition

Fluctuating cognition and attention (80%)

Slowed thinking

Lucidity and capable . .
of task performance Minute to minute or
hour by hour variation

DLB fluctuations are

Cognitive tlme more |nterna[|y driven

baseline

The fluctuations are
perhaps more

Glazed/ analogous to delirium
Transient Sleepy switched off
interruption
in awareness Communication difficulties

Core clinical features: Parkinsonism

More likely to be bradykinetic
than tremor dominant Parkinsonism

(75%)

Sometimes subtle @

Prevalence can be ~25-50% at g .
diagnosis, but this can increase over time
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Core clinical features:
visual hallucinations

Visual © Complex, recurrent
hallucinations
(80%) Animals, children, people

Often lack insight
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Core clinical features:
visual hallucinations

Hallucinations
can occur at any

timeand in
any setting

Visual © Complex, recurrent
hallucinations
(80%) Animals, children, people

Often lack insight

Core clinical features:
visual hallucinations

Lack of insight
can make it
challenging for
care givers

Visual Complex, recurrent
hallucinations
(80%) Animals, children, people

Often lack insight
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Core clinical features:
REM sleep behaviour disorder

Acting out of dreams, oftenofa o
violent, chasing, or vivid nature

Movements during REM @4V
behaviour disorder

Aharbinger of o (20-30%)

alpha-synuclein disease
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Core clinical features:
REM sleep behaviour disorder

Acting out of dreams, oftenofa o
violent, chasing, or vivid nature

Movements during REM @4V
behaviour disorder

Aharbinger of o (20-30%)

alpha-synuclein disease

REM sleep
disorder is not
present in
everyone with

DLB, but may y
R manifest later / 4

Clinical diagnostic criteria

- Supportive
Core clinical features . .pp
clinical features

Indicative biomarkers Supportive biomarkers

McKeith I.G, et al., Neurology. 2017; 89(1): 88-100

12

The screen versions of these slides have full details of copyright and acknowledgements



Lewy body dementia HSTalks

Prof. John-Paul Taylor - Newcastle University, UK

Clinical diagnostic criteria:

supportive clinical features

Severe antipsychotic sensitivity Hypersomnia

Postural instability Hyposmia

and repeated falls

Hallucinations in other modalities

Syncope or other transient
episodes of unresponsiveness

Systematised delusions

Severe autonomic dysfunction Depression, anxiety, apathy

13

McKeith |.G. et al., Neurology. 2017; 89(1): 88-100

Clinical diagnostic criteria

Supportive
clinical features

Indicative biomarkers Supportive biomarkers

McKeith |.G. et al., Neurology. 2017; 89(1): 88-100

Core clinical features

14

Indicative biomarkers

Dopamine transporter imaging

An indirect measure of the integrity of the
nigrostriatal system which is disrupted in DLB

25 2% %
AD

Control DLB

Excellent sensitivity and specificity for DLB

15

McKeith |.G., et al., Neurology. 2017; 89(1): 88-100
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Indicative biomarkers

MIBG imaging

Cardiac scintigraphy using MIBG to
look at cardiac sympathetic drive

DLB AD

McKeith |.G. et al., Neurology. 2017; 89(1): 88-100
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Indicative biomarkers

Polysomnography

The gold standard way to diagnose the presence
of REM sleep behaviour disorder where EEG,
EOG and video telemetry are used

McKeith |.G. et al., Neurology. 2017; 89(1): 88-100

Clinical diagnostic criteria

Supportive
clinical features

Indicative biomarkers Supportive biomarkers

Some of these lack the same
diagnostic accuracy as
indicative biomarkers

Core clinical features

McKeith |.G., et al., Neurology. 2017; 89(1): 88-100
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Structural imaging: medial
temporal lobe preservation

Hippocampal volume on T1-MRI

Control DLB
Preserved/less atrophic

Functional imaging (SPECT/PET)

Functional imaging (SPECT/PET) showing posterior/occipital
hypoperfusion/hypometabolism with cingulate sparing

Occipital
hypometabolism

Preservation of the _
cingulate island sign

18F-FDG PET imaging 18

EEG as a biomarker

Prominent posterior slow-wave EEG activity with
periodic fluctuations in the pre-alpha/theta range

AD

Examples of 10-20
EEG recordings

DLB

19
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Problems in diagnosing

dementia with Lewy bodies

@ Insufficient neuropsychological evaluation

DLB patients may have more obvious
visual-spatial difficulties

20

Problems in diagnosing

dementia with Lewy bodies

@ Insufficient neuropsychological evaluation
7{’\\\ Y
/
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MMSE 18/30 MMSE 20/30
Orientation 5/10 Orientation 8/10
Short term memory 0/3  Short term memory 2/3

Problems in diagnosing
dementia with Lewy bodies

@ Impact of Alzheimer co-pathology
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The DIAMOND Lewy study

RESEARCH ARTICLE

Development of assessment tool
diagnosis of the Lewy body dementias: feasibility study
within the DIAMOND Lewy study

Alan J. Thomas', John Paul Taylor, lan McKeith', Claire Bamford", David Burn', Louise Allan' and
John O'Brien*

DIAMOND

CoE oW
Received: 22 anary 2018 | Accpted: 13 Ao 2018

Do 10.1002/gps 4948

EDITORIAL WILEY

Revision of assessment toolkits for improving the diagnosis of
Lewy body dementia: The DIAMOND Lewy study

to the search bar

Just ty| IAMOND Lewy’

Thomas A.J., et al., Int J Geriatr Psychiatry. 2018; 33(10): 1293-1304

HRA ARG

21

HSTalks

Diagnostic assessment toolkit

for dementia with Lewy bodies

Assessment Toolkit for Dementia with Lewy Bodies

Narmo [oate o tesing
Date of birth: ‘ Tester's name:
WS o [armart

Please use this Assessment toolkitin al people with cognitive deciine. Below are the diagnostic
features of dementia with Lewy bodies (DLB) at two levels of confidence (probable DLB
possible DLB) and on the following pages are specific questions to assist i the identfication of
the core and suggestive features of

DLB Diagnostic Criteria Tick

Clinician diagnosis of dementia (cognitive decline suficient to interfere with
socialloccupational function).

I

2| Use screening questions below to cover the four domains of: cognitive fluctuation, visual
hallucinations, RBD and parkinsonism,

Using your experience identify how many core and biomarker features of DLB are present

(see below)

Core clinical features

+ Fluctuation in cognition
+ Recurrent visual hallucinations.
+ REM sleep behaviour disorder
+ One or more features of spontaneous parkinsonism

4| Indicative Biomarkers
« Dopaminergic abnormalites in basal ganglia on SPECT/PET
+ Low uptake on MIBG myocardial scintigraphy
«_Polysomnography (PSG) confirmation of REM slesp without atonia

i

Diagnose Probable DLB if either 2 core features are identified or 1 core and 1 indicative.
biomarker feature.

Diagnose Possible DLB if is present. In i
whether to refer subject for a dopaminergic SPECT scan (DaTSCAN), or MIBG of PSG,
depending on local avalabilty.

L0

Diagnostic assessment toolkit
for dementia with Lewy bodies

Q i to Identify Sy of DLB

Please respond to each of the questions below, asking carer or patient as appropriate.

Cognitive Fluctuation (to carer)
If two or more of these are answered ‘Yes' the subject is highly likely to have cognitive
fluctuation

1 | Does the patient show moderate changes in their level of functioning
Yes No
during the day?
2 | Between getting up in the morning and going to bed at night, does the
Yes No
patient spend more than one hour sleeping?
3 | Is the patient drowsy and lethargic for more than one hour during the Yes No
day, despite getting their usual amount of sleep the night before?
4 | Is it moderately difficult to arouse the patient so they maintain Yes No
attention through the day?
REM Sleep Disorder
to carer = bed partner)
Have you ever seen the pafient appear to “act out his/her dreams” while |y Yo

sleeping (punched or flailed arms in the air, shouted or screamed)?

If answered affirmatively, then RBD is highly likely to be present.

DIAMOND

The screen versions of these slides have full details of copyright and acknowledgements
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Toolkit videos are available on the DIAMOND
Lewy website as well as on YouTube

omoror
O
DIAMOND

N —
1
2 GLOBAL SPONTANEITY OF MOVEMENT (BODY BRADYKINESIA)
s Normal 0
4 Sight 1

i M gobal siowness and poverty of sponianeous movements 2
) Moerate 5
] “Severe oneou 4
2 RIGIDITY
3 Normal | No rigidit [

- 3 iy (N —
FACIALE 5
Norma )
slight 1 3
Mild 2 4
Moderss | : guidance a

W vosart, hovgnangn | Yes| [ Mo
Sovers | Moske

HSTalks

Impact of the diagnostic
assessment toolkit

9 services,
DLB rate 4.6%

4 services, 4 services,

DLB rate 6.2%

DLB rate 4.6%

Eom o)

Introduction of the
assessment toolkit

Kane J.P.M. et al., Clinical prevalence of Lewy £

dementia. Alzheimers Res Ther. 2018; 10(1): 19
n Kape | Ber Lol A orany 2021:13:90

Approximately
35% increased rate
in DLB diagnosis

Emerging concepts

Preclinical

Prodromal

Dementia

25
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Emerging concepts

Research criteria for the diagnosis of prodromal
dementia with Lewy bodies

lan G. McKeith, F Med Sci, MD, Tanis J. Ferman, PhD, Alan J. Thomas, PhD, Frédéric Blanc, MD, Correspondence
Bradley F. Boeve, MD, Hiroshige Fujishiro, MD, Kejal Kantarci, MD, MS, Cristina Muscio, PhD, Dr. McKeith
John T. O'Brien, F Med Sci, DM, Ronald B. Postuma, MD, MSc, Dag Aarsland, PhD, Clive Ballard, MD, i.g mckeith@ncl.ac.uk

Laura Bonanni, MD, PO, Paul Donaghy, PhD, Murat Emre, MD, James E. Galvin, MD, MPH, Douglas Galasko, MD,
Jennifer G. Goldman, MD, MS, Stephen N. Gomperts, MD, PhD, Lawrence S. Honig, MD, PhD,

Manabu lkeda, MD, PhD, James B. Leverenz, MD, Simon J.G. Lewis, MD, Karen S. Marder, MD, MPH,

Mario Masellis, MD, PhD, David P. Salmon, PhD, john Paul Taylor, MB, BS, PhD, Debby W. Tsuang MD,
Zuzana Walker, MD, and Pietro Tiraboschi, MD, for the prodromal DLB Diagnostic Study Group

Neurology® 2020;94:743-755. doi:10.1212/WNL.0000000000009323

Emerging concepts

Idiopathic Delirium
RBD onset

Psychiatric Cognitive
onset onset (MCI)

Prodromal
DLB

Emerging concepts

@ Diagnosis of MCl-Lewy body
Concern by the patient, informant, or clinician regarding cognitive decline

* Objective evidence of impairment in 1 or more cognitive domains

Preserved or minimally affected performance of previously attained
independence in functional abilities, which do not meet the criteria
for dementia

@ Coreclinical features [ ]

Research criteria for the diagnosis of prodromal
dementia with Lewy bodies

* Fluctuating cognition

» Recurrent visual hallucinations

» REM sleep behaviour

Features of parkinsonism

26

McKeith |.G. et al

gy. 2020; 94 (17)

The screen versions of these slides have full details of copyright and acknowledgements

14



Lewy body dementia

Emerging concepts

Figure Multimodal biomarkers for prodromal DLB
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McKeith .G. et al., Neurology. 2020; 94 (17): 743-755
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Emerging concepts

McKeith .G, et al, Neurology. 2020; 94 (17): 743-755

Management of dementia
with Lewy bodies

A complex

multisystem disease

27
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Management of dementia

HSTalks

with Lewy bodies

Management of dementia

with Lewy bodies

Symptom expression

can vary between
people with DLB

Management of dementia

with Lewy bodies

® Multidisciplinary team approach

* Movement disorder specialists
® Psychiatrists

¢ Neurologists

* Geriatricians

* Occupational therapists, speech and

language therapists, physiotherapists
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Management of dementia

HSTalks

with Lewy bodies

@ Multidisciplinary team approach

@ Accurate diagnosis

@ Identify symptoms that need treatment

@ Education and engagement

@ Support care providers

DLB therapeutic challenges

Hallucinations Parkinsonism

Antipsychotics

Treating one symptom

of DLB can lead to the
worsening of another

DLB therapeutic challenges

Hallucinations Parkinsonism

Levodopa

These tensions can
be very challenging
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How do we manage it?

Systematic
review

Sleep  Cognitive

Autonomic Psychosis
1 Management
Toolkit
Mot Deprgssmn
Anxiety A
Patient-
Apathy P
carer input
Taylor J.P., et al., Lancet Neurol. 2020; 19(2): 157-169

How do we manage it?

Pharmacological Non-pharmacological
E.g., Stintonetal., X E.g.,Connorsetal.,
Am J Psychiatry 2015; Syste.matlc Psychological
Wang et al. INNP 2014 4 G , Medicine 2017

Management
Toolkit

Patient-
carer input

Taylor J.P., et al, Lancet Neurol. 2020; 19(2): 157-169

How do we manage it?

Systematic
review .

Management
Toolkit

Patient-
carer input

Taylor J.P. et al, Lancet Neurol. 2020; 19(2): 157-169
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How do we manage it?

HSTalks

_[ Systematic \
) review

Management
Toolkit

Taylor J.P. et al, Lancet Neurol. 2020; 19(2): 157-169

Patient-
carer input

Taking a holistic perspective

Systematic
review

Management
Toolkit

Patient-
carer input

30

herinformation, see the tab of external links

Taking a holistic perspective

Forfur

ther inf

Management of LBD

LBD
Management

Guideline

Symptom summary Reference guidelines

Overview
pform

nation,see the tab of external links
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LBD management guideline

HSTalks

LBD
Management

Guideline

LBD management guideline

Cognitive symptoms

General Principles.

xclusion of th later s mportan.

-
Cholinesterase Inhibitors
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Cognitive symptoms

Cholinesterase Inhibitors

* Assessing response and deciding about continuaton

patints maytake longer o respond). Once opiimise, eatment should be contnued for as
* Before stating Cholnesterase nnibiors (ChEls)

presyncope
ebound worsening o symptoms.
or cardiac cystythmia / concuction disturbance o bradycardi.
8 il Selore ChE, i W ~ Stategies for non-respanse or poor tolerance to one ChE incude swilching o anaiher
dystunciion crel.

* Adverse effects

oxample
+ Donepeai:
. D
4 wooks, her incroase o 133
1o oral dosing,
A
Aweoks al
efects occu.
\
Memantine

* Assessing response and deciding about continuation

+ Rocord basoline cognitive perormant

biors are ol oerated o conta-ndicalod G A Pl o

take longer 1o respond) Cognive, gobal and other domain assossments may bo usad o support
s

+ Onca optinised
‘consensus s that thero are positive iskibeneits,

of memantin incude gasrintestinal symploms, conusion,somnolance,

or poor renal funcion. rosponse

For further information, see the tab of external links

18-month cluster design pragmatic trial

RESEARCH ARTICLE

Introduction of a Management Toolkit for Lewy Body Dementia:
A Pilot Cluster-Randomized Trial

John T. O'Brien, DM.'*"
Sarah Hill, PhD, "L
Ajenthan Surendranatnan,
Sally Barker, BSc.*J

Management toolkit
with all LBD patients
C

practice

Trusts

North East Service 3

For further information, see the tab of external links

Randomisation

w0

18-month cluster design pragmatic trial

3 sites in the Carers reported less marked patient

) North East deterioration on the global outcome
measure (p<0.05)

« ésﬁe: inl. Carers have reduced burden (p<0.01)
oLANElR and depression (p<0.05)

Management toolkit
with all LBD patients

—
D —
Truss
North East Service 3

East Anglia

c
2
£
°
8
£
S
°
c
S
<

|

For further information, see the tab of external links 5
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Pathways going forward

for treatment of DLB

@ Potential disease modifying therapies

@ Targeting early-stage disease
e E.g., Lewy body MCI, RBD

@ Novel approaches, including
non-pharmacological

@ Repurposing drugs from other diseases

34
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Targeting alpha-synuclein

Alpha-synuclein

\monamers

Aggregated
/ \?pha synuclein
RNA

interference / N

Stabilisation of
non-toxic alpha-
synuclein species

Transfer to other cells
via extracellular space

Cell membrane

Alpha-synuclein transcription blockers, e.g., salbutamol, clenbuterol

35

foker TR etgl FrontNewrosci 201812

Targeting alpha-synuclein

Enhanced activity of protein o)
clearance mechanisms 0

Clearance through

N ubiquitin-proteasome and
lysosome autophagy systems,

Transfer to other cells
via extracellular space

Cell membrane

Autophagy enhancers
e.g., Ambroxol, Tyrosine Kinase Inhibitors nilotinib/bosutinib

Stoker TR etgl Front Newrged 2018:12:403
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mechanisms eg.
mitochondrial
dysfunction

e
/\ Downstream

Limitation of
toxic effects of
alpha-synuclein

Cell membrane

Transfer to other cells
via extracellular space

Selective inhibitors of phosphodiesterase 9
e.g., E2027 Eisai

foker TR etgl FrontNewrosci 201812

Targeting alpha-synuclein

Transfer to other cells

Cell membrane

Antibody-

mediated
clearance of
extracellular
alpha-synuclein

via extracellular space

Immunotherapies

foker TR etgl FrontNewrosci 201812

Targeting alpha-synuclein

Transfer

Cell membrane

via extracellular space

to other cells

Inflammatory
activation

Anti-inflammatory therapies
E.g., NSAIDs/Neflamapimod

Stoker TR etgl Front Newrged 2018:12:403
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%monamers
Aggregated
alpha-synuclein " Clearance through
%3 ubiquitin-proteasome and

lysosome autophagy systems

interference L %
Stabilisation of Downstream

mechanisms eg.
mitochondrial
dysfunction

non-toxic alpha-

synuclein species T
V! P Limitation of

toxic effects of
alpha-synuclein

%‘%

Cell membrane

Antibody-

Enhanced activity of protein e} diated
clearance mechanisms mediate
. (@) clearance of
Alpharsynuclein 5 extracellular

alpha-synuclein

Transfer to other cells
via extracellular space

Inflammatory
activation

These areas are currently under investigation,
with several different drugs being proposed

Stoker TR ctgl Fropt Newrged 2018:12- 403
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