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ABSTRACT

Purpose of Review: This article provides an overview of the clinical features, neuro-
pathologic findings, diagnostic criteria, and management of dementia with Lewy
bodies (DLB) and Parkinson disease dementia (PDD), together known as the Lewy
body dementias.

Recent Findings: DLB and PDD are common, clinically similar syndromes that share
characteristic neuropathologic changes, including deposition of a-synuclein in Lewy
bodies and neurites and loss of tegmental dopamine cell populations and basal fore-
brain cholinergic populations, often with a variable degree of coexisting Alzheimer
pathology. The clinical constellations of DLB and PDD include progressive cognitive
impairment associated with parkinsonism, visual hallucinations, and fluctuations of
attention and wakefulness. Current clinical diagnostic criteria emphasize these fea-
tures and also weigh evidence for dopamine cell loss measured with single-photon
emission computed tomography (SPECT) imaging and for rapid eye movement (REM)
sleep behavior disorder, a risk factor for the synucleinopathies. The timing of de-
mentia relative to parkinsonism is the major clinical distinction between DLB and PDD,
with dementia arising in the setting of well-established idiopathic Parkinson disease
(after at least 1 year of motor symptoms) denoting PDD, while earlier cognitive impair-
ment relative to parkinsonism denotes DLB. The distinction between these syndromes
continues to be an active research question. Treatment for these illnesses remains
symptomatic and relies on both pharmacologic and nonpharmacologic strategies.
Summary: DLB and PDD are important and common dementia syndromes that overlap
in their clinical features, neuropathology, and management. They are believed to exist
on a spectrum of Lewy body disease, and some controversy persists in their dif-
ferentiation. Given the need to optimize cognition, extrapyramidal function, and
psychiatric health, management can be complex and should be systematic.
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INTRODUCTION

In 1912, Frederick Lewy first described
the cytoplasmic inclusions now known
as Lewy bodies in the substantia nigra in
Parkinson disease (PD)." Cortical Lewy
bodies were first reported in associa-
tion with dementia in 1961, but they
were felt to be a relatively rare finding
until the 1980s, when first ubiquitin and
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later a-synuclein immunostains made it
easier to see them’ and demonstrated
that Lewy bodies were a common
neuropathologic finding in dementia,
second only to Alzheimer disease (AD).
Lewy body-related pathology is ob-
served in dementia with Lewy bodies
(DLB), idiopathic PD, and multiple
system atrophy (MSA), and DLB and
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CONTINUUM Lewy Body Dementias

KEY POINTS

B Deposition of a-synuclein
is the hallmark
neuropathologic finding
of the synucleinopathies,
which include
dementia with Lewy
bodies, Parkinson
disease, and multiple
system atrophy. The
Lewy body dementias
include dementia
with Lewy bodies
and Parkinson
disease dementia.

B The Lewy body
dementias are the
second most common
neurodegenerative
dementia, after
Alzheimer disease.

M In dementia with Lewy
bodies, a-synuclein
pathology is observed
beyond the brainstem in
limbic and neocortical
regions. In contrast, in
Parkinson disease,
a-synuclein pathology is
first observed in the
brainstem, in association
with extrapyramidal
impairment, and
appears to spread with
progression of disease
to involve limbic and
neocortical regions.

B Amyloid deposition
is common and
variably present in
dementia with Lewy
bodies and Parkinson
disease dementia.

M Early dementia,
visual hallucinations,
fluctuations of attention
and arousal, and the
motor manifestations
of parkinsonism
characterize dementia
with Lewy bodies.

the dementia that arises in PD (ie,
Parkinson disease dementia [PDD])
together comprise the Lewy body de-
mentias. The clinical features of DLB
and PDD are similar and include hal-
lucinations, cognitive fluctuations, and
dementia in the setting of the extrapy-
ramidal motor impairments known as
parkinsonism. The cognitive domains
that are impacted in DLB and PDD
overlap substantially, with prominent
executive dysfunction and visual-
spatial abnormalities and variable im-
pairment in memory capacities.4 In
DLB, dementia often heralds the onset
of illness in advance of parkinsonian
motor signs, but by consensus may
follow their development up to 1 year
from their onset.” In contrast, a di-
agnosis of PDD is made when cog-
nitive impairments develop in the
setting of well-established PD.°
Despite the different temporal se-
quences of motor and cognitive def-
icits, PDD and DLB show remarkably
convergent neuropathologic changes
at autopsy. These changes include
widespread limbic and cortical Lewy
bodies” and Lewy neurites composed
of aggregates of a-synuclein that in-
volve the brainstem as well as limbic
and neocortical regions (referred to as
Lewy body disease), loss of midbrain
dopamine cells,® and loss of choliner-
gic neurons in ventral forebrain nuclei.”
Neuritic plaques that contain amyloid
and neurofibrillary tangles are found in
the majority of cases of DLB and are
common in PD.'” Current neuropatho-
logic criteria of Lewy body disease
weigh a-synuclein pathology against
AD neurofibrillary tangle pathology to
estimate the probability that Lewy
body disease caused the clinical syn-
drome in life.’ It is notable that Lewy
body disease at autopsy does not
successfully predict whether patients
had DLB or PDD syndromes in life. The
overlap of clinical, neuropsychological,
and neuropathologic features has led to
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the hypothesis that PDD and DLB may
be different phenotypic expressions of
the same underlying process.'"'? This
hypothesis implies that future disease-
modifying therapies will be effective in
both diseases.

CLINICAL FEATURES AND
DIAGNOSTIC EVALUATION OF
DEMENTIA WITH LEWY BODIES

DLB is associated with a stereotyped
set of clinical features.

Cognitive Symptoms

The typical patient with DLB presents
with early dementia, often in associa-
tion with visual hallucinations. Extrapy-
ramidal motor symptoms and signs
characteristic of PD often develop simul-
taneously or soon thereafter. Progres-
sive cognitive decline begins early,
typically after age 55. It is useful to
identify the first cognitive domains
impaired, as these can point toward
DLB. Although short-term memory may
be involved, cognitive domains other
than memory are frequently affected as
well, including attention, executive
function, and visual-spatial skill. Patients
may therefore report early difficulty
multitasking at work or home and may
start to lose the thread of conversations.
In addition, patients may occasionally
get lost while driving or grow increas-
ingly dependent on global positioning
system (GPS) devices. Short-term mem-
ory loss can be significant as well.
While reminiscent of the impairment
of hippocampal-dependent memory
encoding seen in AD, in many patients
with DLB, the impairment of short-
term memory reflects instead a prob-
lem of retrieval of stored information,
which can be improved with cues.
Errors of memory encoding and re-
trieval can be differentiated on de-
tailed cognitive testing (see the
following section on diagnostic criteria
for DLB). Over time, patients’ cognitive
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impairments progress and spread to
involve other cognitive domains. When
they are sufficiently severe to impair
social or occupational function (impact-
ing instrumental or basic activities of
daily living), they reach criteria for a
diagnosis of dementia.’

Neuropsychiatric Symptoms

Recurrent, complex visual hallucina-
tions are common in patients with DLB,
and their early presence in a de-
mentia syndrome is diagnostically
useful. These hallucinations are usu-
ally well formed and animate, and it
is common for these hallucinations
to include adults or small children,
deceased family members, and small
animals. Early in the course of the ill-
ness, hallucinations are usually uni-
modal, without sound, smell, or
touch. They are frequently well-
tolerated and emotionally neutral,
but occasionally can be dysphoric or
fear provoking. These hallucinations
are distinct from visual illusions, in
which an object is visually misin-
terpreted (eg, a corner lamp that is
misinterpreted as a person). Such ill-
usions are common early in the illness
as well, particularly at night in dimly
lit environments, but are nonspecific.

Delusions can also arise in patients
with DLB, typically later in the course,
and usually have a paranoid quality.
Delusions of infidelity, house intruders,
and theft are common, the latter often
occurring as patients misplace items
around the home. As cognition con-
tinues to deteriorate, patients may
believe that their spouse or other care-
giver has been replaced by an impos-
ter, a phenomenon known as Capgras
syndrome. One hypothesis for this
phenomenon is the loss of valence (ie,
emotional) associations for a memory,
such that a familiar face, for exam-
ple, loses its ability to retrieve emo-
tional associations.
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Fluctuations of Attention
and Arousal

Attention and alertness may fluctuate,
leading to episodes of staring and per-
turbed flow of ideas, or to frequent day-
time drowsiness and naps during the
day. These episodes can be hard to
quantify and need to be disentangled
from toxic metabolic processes such
as medication side effects or infec-
tions. A recent fluctuations scale
vetted for this purpose is the De-
mentia Cognitive Fluctuation Scale,™
which aggregates prior scales. The
fluctuations screen requires a posi-
tive response to at least three of the
following: (1) Does the patient’s in-
ability to organize thoughts in a co-
herent way vary significantly over the
course of the day? (2) Does the pa-
tient spend more than 1 hour sleep-
ing during the waking day? (3) Is
the patient drowsy and lethargic for
more than 1 hour during the day,
despite getting the usual amount of
sleep the night before? (4) Is the pa-
tient difficult to arouse on a usual
day? This approach had a sensitivity
of 80% and a specificity of 76% in
differentiating clinical syndromes of
DLB and PDD from AD and vascular
dementia, but has yet to be neuro-
pathologically validated.

Motor Features of Parkinsonism

Parkinsonian motor signs often de-
velop concurrently with or subsequent
to these problems and are also diag-
nostically very useful. These motor
signs are often symmetric, and brady-
kinesia and gait impairment are more
common than rest tremor. However,
the variance of the motor presentation
is high. Some patients may present
with a classic asymmetric pill-rolling
tremor of PD while others may have
no motor concerns yet will display clear
extrapyramidal dysfunction on exami-
nation. In contrast to patients with PD,
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CONTINUUM Lewy Body Dementias

KEY POINTS

M Due to neuroleptic
sensitivity in dementia
with Lewy bodies, D,
receptor antagonists
such as typical and
most atypical neuroleptics
are dangerous
and contraindicated.

B Rapid eye movement
sleep behavior disorder,
impairment of olfaction,
chronic constipation,
and neuroleptic
sensitivity are common
in dementia with Lewy
bodies and Parkinson
disease. These features
may precede the
development of typical
clinical symptoms in
these illnesses.

B Clinical diagnostic
criteria for dementia with
Lewy bodies have better
specificity than sensitivity.

who have a sustained beneficial re-
sponse to PD medications such as
carbidopa/levodopa, patients with DLB
often have a limited response to such
medications. These patients nonethe-
less show reduced dopamine trans-
porter (DAT) activity on single-photon
emission computed tomography
(SPECT) or positron emission tomogra-
phy (PET) imaging, when performed.
Generalized myoclonus can also occur
in some patients with DLB.

Neuroleptic Sensitivity

In part as a result of dopamine cell
loss, patients with DLB are particu-
larly sensitive to neuroleptics. Such
agents can trigger or exacerbate par-
kinsonism, as they can in PD, and
this may be irreversible. In addition,
neuroleptics have been associated
with increased mortality, and patients
with DLB are at increased risk for
neuroleptic malignant syndrome.
Neuroleptics can also affect cognition
and impair attention and alertness.
This issue of neuroleptic sensitivity is
clinically important, as many patients
will at some time be evaluated in an
emergency department for psychosis
or confusion, where haloperidol and
other neuroleptics are dispensed lib-
erally. As such, it is worthwhile to
teach patients and their caregivers
that patients with DLB are essentially
“allergic” to haloperidol and other
neuroleptics with significant D, re-
ceptor antagonism.

Other Associated Symptoms

As in PD (see the following section
on preclinical synucleinopathies),
rapid eye movement (REM) sleep
behavior disorder, loss of olfaction,
and constipation are common and
may antedate the illness by several
years.14 Epidemiologic data suggest
that these problems are risk factors for
all of the synucleinopathies (PD, DLB,
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and MSA). In addition, many patients
with DLB will report a chronic, high
sensitivity to medications in general. It
is unclear how or whether this relates
to the underlying disease process.

Rapid Eye Movement Sleep
Behavior Disorder

REM sleep behavior disorder refers to
a syndrome in which the normal pa-
ralysis of REM sleep is impaired. As a
result, patients’ bed partners may re-
port that they act out their dreams with
behaviors such as kicking, punching,
and yelling. The observation that most
REM sleep behavior disorder behaviors
are violent suggests that the impair-
ment of paralysis may be relative, with a
reduction in threshold that is overcome
by only the most emotionally salient
dreams, perhaps on the basis of cate-
cholamine or amygdala drive.

Autonomic Impairment
Autonomic impairment is common in
DLB but is not as profound as in MSA.
Constipation is common in both and
can be problematic if not treated
aggressively. Some patients also expe-
rience orthostatic hypotension and its
complications, particularly syncope
and falls. This is more common later
in the course of DLB and can be ex-
acerbated by medications. Denerva-
tion of cardiac sympathetic ganglia is
widespread and can be appreciated
using metaiodobenzylguanidine
(MIBG) cardiac scans." In addition,
some patients experience neurogenic
urinary frequency or incontinence.

DIAGNOSTIC CRITERIA FOR
DEMENTIA WITH LEWY BODIES

The consensus criteria for a clinical di-
agnosis of DLB reflect the clinical fea-
tures described previously in this article
(Table 4-1). Progressive cognitive
decline to dementia is required, often
involving attention, executive function,
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ITITE K] Diagnostic Criteria for the Clinical Diagnosis of Dementia
With Lewy Bodies®

» Central Feature (Essential for diagnosis of possible or probable dementia
with Lewy bodies [DLB])

Dementia with progressive cognitive decline of sufficient magnitude to interfere
with social or occupational function. Memory impairment may not necessarily
occur early but usually develops with progression. Deficits on tests of attention,
executive function, and visual-spatial ability may be prominent.

» Core Features (Two core features are sufficient for a diagnosis of
probable DLB, one for possible DLB)

Fluctuating cognition, pronounced variation in attention and alertness
Recurrent visual hallucinations, typically well formed and detailed
Spontaneous motor manifestations of parkinsonism

» Suggestive Features (If one or more of these is present, along with one or
more core features, a diagnosis of probable DLB can be made. In the
absence of any core features, one or more suggestive features are
sufficient for possible DLB. Probable DLB should not be diagnosed on the
basis of suggestive features alone.)

Rapid eye movement (REM) sleep behavior disorder
Severe neuroleptic sensitivity

Single-photon emission computed tomography (SPECT) or positron emission
tomography (PET) imaging evidence of low dopamine transporter
concentration in the basal ganglia

» Supportive Features
Reduced metaiodobenzylguanidine (MIBG) myocardial scintigraphy
SPECT perfusion with reduced occipital activity
Relatively preserved medial temporal lobe structures on CT/MRI
Repeated falls and syncope
Transient, unexplained loss of consciousness
Autonomic dysfunction
Other types of hallucinations
Systematized delusions
Depression
Prominent slow-wave activity on EEG, with temporal lobe transient sharp waves
» A Diagnosis of DLB Is Less Likely

In the presence of cerebral infarcts evident as focal neurologic signs on
examination or on brain imaging

In the presence of other physical illness or brain disorder that can account
in part or in full for the clinical presentation

If parkinsonism only manifests at a stage of severe dementia
Continned on page 440
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CONTINUUM Lewy Body Dementias

KEY POINT
M Early anterograde

T CITX K] Diagnostic Criteria for the Clinical Diagnosis of Dementia
amnesia is the sine qua

With Lewy Bodies?® Continued from page 439

non of Alzheimer
disease. Hallucinations
and parkinsonism can
arise late in the course of
Alzheimer disease.

Early additional cognitive
features and the early
appearance of
hallucinations,
parkinsonism, and
fluctuations of attention
or arousal point to
dementia with

Lewy bodies.

» Temporal Sequence of Symptoms

DLB is diagnosed when dementia precedes or is concurrent with
parkinsonism. Parkinson disease dementia should be used to describe
dementia that occurs in the context of well-established Parkinson disease.
For research studies that distinguish between DLB and Parkinson disease
dementia, a 1-year rule is recommended for a diagnosis of DLB, such that
dementia should begin no later than 1 year after onset of parkinsonism.

CT = computed tomography; EEG = electroencephalogram; MRI = magnetic resonance imaging.
@ Modified with permission from McKeith IG, et al; Consortium on DLB, Neurology.®
www.neurology.org/content/65/12/1863.full pdf+html. © 2005 American Academy of Neurology.

and visual-spatial skills. The core fea-
tures of these criteria include the
following: (1) recurrent visual halluci-
nations that are well formed and de-
tailed; (2) fluctuations in attention and
alertness; and (3) parkinsonian motor
signs. Supportive features, also com-
mon in PD, include the presence of
REM sleep behavior disorder, severe
neuroleptic sensitivity, or low DAT
uptake in the basal ganglia on SPECT
or PET. A diagnosis of clinically
probable DLB requires at least two out
of three of the core features to be pres-
ent or one core feature and one sup-
portive feature. A diagnosis of clinically
possible DLB requires only one of the
three core features to be present.

Although the specificity of these cri-
teria for a diagnosis of DLB is high (esti-
mated to range from 79% to 100%), the
sensitivity can be low (12% to 88%), im-
proving with the addition of the sup-
portive features.'® These data suggest
that we are missing patients with DLB
in our clinics. Thus, further refinement of
these criteria is needed.

As touched upon previously in
this article, the clinical features of
DLB can overlap with those of AD.
For example, short-term memory loss
can occur in both dementias. How-
ever, impairment of short-term mem-
ory is usually the dominant and
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earliest feature in AD, where it re-
flects an error of encoding, due to
hippocampal-dependent impair-
ment. In contrast, the pattern of
memory loss is more variable in DLB,
instead reflecting an error of retrieval
in some patients. On cognitive test-
ing, controlling for severity of de-
mentia, patients with DLB are often
more impaired than those with AD in
tests of attention, executive function,
and visual-spatial skills.> However, late
in the course of DLB and AD, the
profiles of cognitive impairment may
converge. Although hallucinations and
parkinsonism can occur late in the
course of AD, neither is common and
pervasive in AD, and their early pres-
ence should point toward DLB. Fluc-
tuations of awareness or attention are
unusual in early AD except when due
to a toxic-metabolic process, but day-
time sleepiness often increases with
increasing dementia severity.

It is useful to keep in mind that
parkinsonism and cognitive impair-
ment can also arise in the parkinsonian
tauopathy syndromes, progressive su-
pranuclear palsy (PSP), and corti-
cobasal syndrome (CBS). The specific
constellation of cognitive and motor
impairments differentiates these clin-
ical presentations from DLB and PDD
(Case 4-1). These conditions are

April 2016

Copyright © American Academy of Neurology. Unauthorized reproduction of this article is prohibited.


http://www.neurology.org/content/65/12/1863.full.pdf+html

Case 4-1

A 63-year-old man presented for a neurologic evaluation for progressive
cognitive and motor symptoms. His symptoms began 2 years ago when he
started to get lost while driving. He then developed a shuffling gait,
kyphosis, and a postural tremor, and noted increasing difficulty with
buttons. He was involved in a minor motor vehicle accident 1 year later.
Short-term memory loss was first noted at this time and was insidiously
progressive. He developed nonthreatening visual hallucinations of small
children, particularly in the evenings. His performance as a computer
technician declined, prompting retirement. His wife took over his
medications and the finances at that time. He became frequently
somnolent and difficult to arouse during the day, regularly sleeping for at
least 2 hours. He grew apathetic and less engaged in conversations. He
gave up most of his household chores due to their cognitive rather than
physical demands, but he still enjoyed driving around town on overlearned
routes. His wife reported that he had been episodically acting out violent
dreams over the last few years but otherwise slept well. On examination, he
had a Montreal Cognitive Assessment (MoCA) score of 21, with 5 out of

5 errors of 5-minute recall, improving to 3 out of 5 errors with cues, and

1 error of concentration. Spatial testing showed markedly distorted figure
copy and clock. Bradyphrenia was prominent. Praxis and language were
normal. Vertical gaze was preserved. He had a masked facies, and tone was
increased in the neck and arms. Fast repetitive movements were slow in the
arms, where a symmetric postural tremor was noted. Gait was slow, with
symmetric, reduced arm swing, narrowed stride, and en bloc turns. He was
slightly unstable on the pull test. The patient’s blood testing was normal.
MRI showed minimal global atrophy, and fluorodeoxyglucose positron
emission tomography (FDG-PET) revealed temporal, parietal, and occipital
hypometabolism. Formal neuropsychological testing confirmed the cognitive
profile observed on examination. On the basis of the clinical history,
examination, and test results, he was diagnosed with probable dementia
with Lewy bodies (DLB). Donepezil was started and was associated with
significantly improved cognitive function, along with resolution of his
hallucinations. Carbidopa/levodopa 25 mg/100 mg 3 times a day was
subsequently initiated and associated with modest improvement of
bradykinesia and gait. Physical therapy, occupational therapy, and a home
safety evaluation were helpful. His possible rapid eye movement (REM)
sleep behavior disorder was deemed mild and left untreated. Visual
hallucinations returned after about 6 months as cognition began to again
deteriorate but were nonthreatening and well tolerated.

Comment. This case illustrates an uncomplicated case of DLB. The
constellation of early parkinsonism and hallucinations in the setting of
cognitive impairment sufficiently severe to interfere with activities of daily
living supports the clinical diagnosis of probable DLB. Occipital
hypometabolism is often present in DLB and is discussed in the following
section on clinical studies. Both cognitive and motor impairments can
impact driving safety in patients with DLB. There are no Lewy body
dementia—specific guidelines for driving. Driving issues in patients with
dementia are discussed in the Patient Management Problem by
Elizabeth C. Finger, MD, FRCPC, in this issue of Continuum.
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CONTINUUM Lewy Body Dementias

KEY POINT

M Parkinson disease
hastens cognitive
decline and is a risk

factor for dementia.

briefly discussed in the following
sections. For a more comprehensive
discussion of PSP and CBS, refer to
the article “‘Frontotemporal Demen-
tias”’ by Elizabeth C. Finger, MD,
FRCPC," in this issue of Continuum.

CLINICAL FEATURES AND
DIAGNOSTIC EVALUATION OF
PARKINSON DISEASE DEMENTIA
Cognitive and neuropsychiatric im-
pairments in PDD are common and
are similar in quality to those of DLB.

Mild Cognitive Impairment and
Dementia in Parkinson Disease
Contrary to Dr James Parkinson’s
introduction to ‘“An Essay on the
Shaking Palsy,”'® the intellect is not
“uninjured” in PD. Although patients
with PD first come to medical atten-
tion because of characteristic motor
signs, including rest tremor, rigidity,
bradykinesia, and gait abnormality,
specific cognitive impairments in ex-
ecutive function, visual-spatial skill,
and even memory function in pa-
tients with PD are common and have
been known for more than 40 years."
PD hastens deterioration of these cog-
nitive abilities over time, with the in-
cidence and prevalence of cognitive
impairments increasing with duration
and severity of illness.?**" In this sense,
PD can be considered a risk factor for
dementia. Formal criteria have been
developed for mild cognitive impair-
ment (MCI) in PD (Table 4-2).*%2°
These criteria attempt to account for
the contribution of motor impairment
to functional decline and are now
being validated.

Dementia in PD is common, with
prevalence rates as high as 78%* and
incidence rates ranging from 3% to
10% per year, approximately three-
fold higher than in the normal pop-
ulation.?>*” Dementia in PD is
associated with high morbidity and
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mortality, antedating death by ap-
proximately 4 years on average.*®
The risk of developing cognitive
impairment and dementia in PD has
been associated with older age, greater
severity of extrapyramidal motor im-
pairment, and longer duration of ill-
ness.?"*%?> Additional risk factors
have been identified as well, in-
cluding male gender, atypical motor
syndromes (notably the postural
instability gait disorder (PIGD) wvari-
ant, axial symmetrical parkinsonism,
and akinetic dominant parkinsonism),
and the early development of halluci-
nations (Table 4-3).%%%7

The cognitive profile in PD de-
mentia overlaps significantly with
that observed in DLB.* Patients typ-
ically demonstrate executive dysfunc-
tion and visual-spatial impairment.
Caregivers will note new errors with
the patient’s (usually complex) medi-
cation regimen and will often need to
intervene. Errors with the finances can
be significant. Attention is often im-
paired and may fluctuate. In fact, late
in the course of PD in some patients,
inattention may cycle as a peak-dose
phenomenon, phase-locked to dopa-
mine replacement dosing. Although
naming is often impaired to a vari-
able degree, frank language impair-
ments are not present. As in DLB,
free recall is often impaired but
tends to improve with cues, sug-
gesting an error of recall rather than
encoding. Lastly, bradyphrenia (slowed
thinking) may be significant.

Visual hallucinations are common
in PDD. Like those of DLB, these are
often animate and unimodal and only
occasionally dysphoric or fear provok-
ing. Delusions are less common but
can arise as well. Both hallucinations
and delusions can be precipitated or
exacerbated by dopamine replace-
ment medications, and dopamine
agonists are particularly notorious.
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T CITE %] Movement Disorder Society Task Force Guidelines for Diagnostic Criteria of Mild
Cognitive Impairment in Parkinson Disease?

l. Inclusion Criteria
Diagnosis of Parkinson disease (PD) as based on the UK PD Brain Bank Criteria®?

Gradual decline in cognitive ability in the context of established PD, reported by either the patient or
informant or observed by the clinician

Cognitive deficits on either formal neuropsychological testing or a scale of global cognitive abilities
(detailed in section IlI)

Cognitive deficits are not sufficient to interfere significantly with functional independence, although subtle
difficulties on complex functional tasks may be present

. Exclusion Criteria
Diagnosis of PD dementia based on Movement Disorders Society Task Force proposed criteria®

Other primary explanations for cognitive impairment (eg, encephalopathy, stroke, major depression,
metabolic abnormalities, adverse effects of medication, or head trauma)

Other PD-associated comorbid conditions (eg, motor impairment or severe anxiety, depression, excessive
daytime sleepiness, or psychosis) that, in the opinion of the clinician, significantly influence cognitive testing

lll. Specific Guidelines for PD-Mild Cognitive Impairment (MCI) Level | and Level Il Categories
A. Level | (abbreviated assessment)
Impairment on a scale of global cognitive abilities validated for use in PD
OR

Impairment on at least two tests when a limited battery of neuropsychological tests is performed
(limited in that the battery either includes less than two tests within each of the five cognitive
domains [attention and working memory, executive, language, memory, and visual-spatial], or does
not assess all five cognitive domains)

B. Level Il (comprehensive assessment)
Neuropsychological testing that includes two tests within each of the five cognitive domains

Impairment on at least two neuropsychological tests, represented by either two impaired tests in one
cognitive domain or one impaired test in two different cognitive domains

Impairment on neuropsychological tests may be demonstrated by
Performance approximately 1 to 2 standard deviations below appropriate norms, or
Significant decline demonstrated on serial cognitive testing, or
Significant decline from estimated premorbid levels

IV. Subtype Classification for PD-MCI (Optional, requires two tests for each of the five cognitive domains
assessed and is strongly suggested for research purposes)®

PD-MCI single-domain: abnormalities on two tests within a single cognitive domain (specify the domain),
with other domains unimpaired or

PD-MCI multiple-domain: abnormalities on at least one test in two or more cognitive domains (specify
the domains)

@ Reprinted with permission from Litvan I, et al, Mov Disord.?* onlinelibrary.wiley.com/doi/10.1002/mds.24893/abstract. © 2012
Movement Disorder Society.

b Subtype classifications are applicable only to patients with PD-MCI who have at least two tests within each of the five cognitive
domains administered.
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CONTINUUM Lewy Body Dementias

KEY POINTS

B Parkinson disease such as hallucinations are common.

medications can impair
cognition. This is
particularly true of
trihexyphenidyl and the
dopamine agonists but
can be seen in all agents
at sufficient dose.

B The relative timing

of dementia and
parkinsonism defines the
clinical distinction
between dementia

with Lewy bodies

and Parkinson

disease dementia.

T ITX K] Risk Factors

for Cognitive
Impairment in
Parkinson Disease

» Atypical parkinsonian
motor signs

» Early hallucinations

» Greater motor impairment
» Longer duration of illness
» Male gender

» Older age

Reducing these agents or shifting from
one class of agent to another (eg,
from dopamine agonist to carbidopa/
levodopa) can often dramatically im-
prove these problems.

The differential diagnosis for cogni-
tive impairment in PD includes toxic
metabolic processes in general and PD
medications specifically. Excessive
dopamine replacement can worsen
executive dysfunction and attention
and precipitate or exacerbate halluci-
nations or delusions. Although this is
true of all agents, dopamine agonists
are notorious offenders, and aman-
tadine can be problematic in some
patients. Carbidopa/levodopa is best
tolerated in this regard, but at suffici-
ently high dose, carbidopa/levodopa
can also exacerbate cognitive impair-
ments and precipitate psychosis. Of
note, the central anticholinergic agent
trihexyphenidyl, used to treat PD
tremor, can be particularly deleterious
to cognition.

DIAGNOSTIC CRITERIA FOR
PARKINSON DISEASE DEMENTIA

Consensus criteria for PDD were
developed in 2007 (Table 4-4).%%
These criteria require cognitive im-
pairments across multiple domains but
emphasize that noncognitive features

m www.ContinuumJournal.com

As described previously in the article,
the clinical and neuropsychological
features of DLB and PDD are similar.
Indeed, it is the relative timing of
dementia and parkinsonism that de-
fines the clinical distinction between
DLB and PDD. Controversy exists
over how or whether to distinguish
these syndromes.>°

CLINICAL STUDIES

Patients with suspected DLB or PDD
should receive a standard evaluation
for cognitive impairment, including
blood testing to exclude reversible
contributions to cognitive impair-
ment such as a thyroid disorder or
vitamin B, deficiency; a brain MRI
scan; and detailed cognitive testing.
The MRI scan is nondiagnostic in
DLB and PDD, although some de-
gree of global, symmetric atrophy
may be appreciated.®’ The finding
of marked, disproportionate hippo-
campal atrophy would point toward
AD, while focal cortical atrophy may
point toward CBS (see the following
section on differential diagnosis).
Detailed cognitive testing (if well
performed) can provide a valuable
assessment of the patient’s function
across multiple cognitive domains.
This is often diagnostically useful
and also provides a baseline for fu-
ture comparisons. In patients with
profound fluctuations of attention
or arousal, an EEG can exclude
seizure activity. In DLB, the EEG
often shows diffuse slowing in the
theta or delta range.

In a subset of patients with DLB,
fluorodeoxyglucose positron emission
tomography (FDG-PET) or cerebral
blood flow SPECT can also be infor-
mative. These often show a char-
acteristic pattern of symmetric
hypometabolism involving not just
the parietal and temporal regions, as
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T ITX.®] Consensus Criteria for a Clinical Diagnosis of Parkinson Disease Dementia®

I. Clinical Features
A. Core features (Both 1 and 2 must be present)
1. Diagnosis of idiopathic Parkinson disease according to Queen Square Brain Bank criteria??

Bradykinesia and at least one of the following: muscular rigidity, 4-6 Hz rest tremor, or postural
instability not caused by primary visual, vestibular, cerebellar, or proprioceptive dysfunction

No exclusion criteria (such as history of repeated strokes with stepwise progression of parkinsonian
features, supranuclear gaze palsy, cerebellar signs, or early severe dementia)

At least three supportive criteria of the following: unilateral onset, rest tremor present,
progressive disorder, persistent asymmetry, excellent response to L-dopa, severe L-dopa-induced
chorea, L-dopa response for at least 5 years, clinical course at least 10 years, hyposmia, or

visual hallucinations

2. A dementia syndrome with insidious onset and slow progression, developing within the context of
established Parkinson disease and diagnosed by history, clinical, and mental status examination,
defined as

Impairment in more than one cognitive domain
Representing a decline from premorbid level

Deficits severe enough to impair daily life (eg, social, occupational, or personal care), independent of
the impairment ascribable to motor or autonomic symptoms

B. Associated clinical features
1. Cognitive features
Attention: Impairment may fluctuate during the day and from day to day
Executive functions: Impairment often associated with impaired mental speed (bradyphrenia)
Visual-spatial functions: Impairment in tasks requiring visual-spatial orientation, perception, or construction

Memory: Impairment in free recall of recent events; memory usually improves with cueing, and
recognition is usually better than free recall

Note that core language functions are largely preserved; however, word-finding difficulties and
impaired comprehension of complex sentences may be present

2. Behavioral features
Apathy: Decreased spontaneity and loss of motivation, interest, and effortful behavior
Changes in personality and mood including depressive features and anxiety
Hallucinations: Mostly visual; usually complex, formed visions of people, animals, or objects
Delusions
Excessive daytime sleepiness
C. Features that make the diagnosis of Parkinson disease dementia (PDD) uncertain

Coexistence of any other abnormality that may by itself cause cognitive impairment, but is judged not
to be the cause of dementia (eg, the presence of relevant vascular disease on imaging)

Time interval between the development of motor and cognitive symptoms is not known
Continned on page 446
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T ITX ®] Consensus Criteria for a Clinical Diagnosis of Parkinson Disease Dementia®
Continned from page 445

D. Features that make the diagnosis of PDD unreliable

Cognitive and behavioral symptoms appearing solely in the context of other conditions such as acute
confusion due to systemic diseases or abnormalities or due to drug intoxication

Major depression according to the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
(DSM-5)?°

Features compatible with probable vascular dementia criteria according to the National Institute of
Neurological Disorders and Stroke-Association Internationale pour la Recherche et I'Enseignement en
Neurosciences (NINDS-AIREN) (dementia in the context of cerebrovascular disease as indicated by focal
signs in neurologic examination such as hemiparesis, sensory deficits, and evidence of relevant
cerebrovascular disease by brain imaging AND a relationship between the two as indicated by the
presence of one or more of the following: onset of dementia within 3 months after a recognized stroke,
abrupt deterioration in cognitive functions, and fluctuating, stepwise progression of cognitive deficits)

Il. Diagnostic Criteria for the Diagnosis of Probable and Possible PDD
A. Probable PDD
1. Core features: Both 1 and 2 must be present
2. Associated clinical features:

Typical profile of cognitive deficits including impairment in at least two of the four core cognitive domains
(impaired attention which may fluctuate, impaired executive functions, impairment in visual-spatial
functions, and impaired free recall memory which usually improves with cueing)

The presence of at least one behavioral symptom (apathy, depressed or anxious mood, hallucinations,
delusions, excessive daytime sleepiness) supports the diagnosis of probable PDD; lack of behavioral
symptoms, however, does not exclude the diagnosis

3. None of the group C clinical features present

4. None of the group D clinical features present
B. Possible PDD

1. Core features: Both must be present

2. Associated clinical features:

Atypical profile of cognitive impairment in one or more domains, such as prominent or receptive-type
(fluent) aphasia, or pure storage-failure type amnesia (memory does not improve with cueing or in
recognition tasks) with preserved attention

Behavioral symptoms may or may not be present
OR
3. One or more of the group C clinical features present
4. None of the group D clinical features present

2 Modified with permission from Emre M, et al. Mov Disord.® onlinelibrary.wiley.com/doi/10.1002/mds.21507/abstract.
© 2007 Movement Disorder Society.

seen in AD, but also the occipital more sensitive than SPECT, with a
lobes.?! However, in some patients, sensitivity of 83% to 92% and a specific-
only the AD pattern of hypometabolism ity of 67% to 93%.%* Clinical context is
may be present. FDG-PET appears tobe important in interpreting the FDG-PET
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scan, as occipital hypometabolism has
also been described in cognitively nor-
mal PD,*® in PDD,**** and in posterior
cortical atrophy.*’

On SPECT or PET imaging, reduced
DAT levels are also observed in DLB
and PDD.>! Because this has high
sensitivity (78% to 88%) and specificity
(90% to 100%) to differentiate DLB
from AD, reduction in DAT levels is one
of the suggestive diagnostic features of
DLB. However, it is important to note
that DAT imaging is also abnormal in
CBD and PSP.

CSF assessment is increasingly used
in the workup of dementia patients, as
the pattern of CSF amyloid-p (AB) and
tau has high sensitivity and specific-
ity for AD.*® Because of the frequent
coexistence of Alzheimer pathology
in DLB, however, the AD CSF pattern
does not exclude DLB. Limited data
exist for CSF evaluation in DLB, ex-
cept as a research tool, where mole-
cules such as o-synuclein are under
study and have been found to be re-
duced in DLB (see the following sec-
tion on trends for more information).

DIFFERENTIAL DIAGNOSIS OF
THE LEWY BODY DEMENTIAS

Few clinically useful biomarkers differ-
entiate DLB and PD from MSA and the
parkinsonian tauopathies PSP and CBD,
and careful history and examination
remain the method of choice. Although
unusual, cognitive impairment and de-
mentia have recently been described in
MSA?*”*® and can no longer be used as
strong evidence against the diagnosis.
The early and profound development
of dysautonomia, in association with
parkinsonism and/or cerebellar ataxia
characterizes MSA*® and can help in
its differentiation from DLB and PDD.
When present, ataxia is a strong dis-
tinguishing feature of MSA. Conversely,
the presence of visual hallucinations
and fluctuations would argue in favor

Continuum (Minneap Minn) 2016;22(2):435-463

of DLB or PDD. lLate in the course of
MSA, cerebellar atrophy and the hot
cross bun pons sign may be appreci-
ated on MRI.

While it can be straightforward to
differentiate Richardson syndrome,
the most common clinical variant of
PSP, from PD and DLB in advanced
disease, differentiation can be chal-
lenging early in the disease. Execu-
tive dysfunction and extrapyramidal
motor symptoms/signs characteristic
of PD (parkinsonism) are common in
both PSP and DLB (as well as in PDD).
While many patients with DLB have
symmetric or axial predominant par-
kinsonism, axial predominant features
are the rule in Richardson syndrome,
in association with a lordotic posture
rather than the kyphotic posture com-
mon to DLB and PD. Other clinically
useful features of Richardson syn-
drome include a specific impairment
of vertical gaze, including downgaze,
which is preserved in DLB and PD; a
frequent facial expression of fear or
surprise uncommon in DLB or PD;
and a propensity for falls backward
early in the course of the illness.
While falls are not uncommon in
DLB and PD, falls backward are un-
usual. Late in the course of PSP, mid-
brain atrophy may be appreciated on
midsagittal T1 sequence MRI, reveal-
ing the brainstem hummingbird sign.

CBS refers to a classically asymmetric
neurodegenerative syndrome of parkin-
sonism or dystonia, accompanied by
asymmetric cortical signs, such as
apraxia or cortical sensation loss. Dif-
ferentiation from DLB and PD is made
on the basis of the marked asymmetry
and presence of both cortical and extra-
pyramidal features in CBS. Multiple
neuropathologies can underlie the syn-
drome, with corticobasal degeneration
(CBD) accounting for approximately
50% of cases. CBS is often associated
with hypometabolism on FDG-PET
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KEY POINT

W Dementia with Lewy
bodies and Parkinson
disease dementia can
be distinguished from
multiple system atrophy,
progressive supranuclear
palsy, and corticobasal
syndrome on the basis of
their clinical features.
However, no firm
biomarkers have
been developed
that can predict a
pathologic diagnosis.
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around the central sulcus and the
ipsilateral striatum. Late in the course,
focal cortical atrophy may be appreci-
ated in the primary motor and primary
sensory cortices. For more information
on PSP and CBS, refer to article “Fron-
totemporal Dementias”” by Elizabeth
C. Finger, MD, FRCPC,"” in this issue
of Continuum.

In addition, hallucinations are un-
common in MSA, PSP, and CBS, as are

fluctuations of attention and arousal.
The presence of these problems
should direct the clinician toward
DLB and PDD. REM sleep behavior
disorder has been described in both
PSP and CBD but is more common in
the synucleinopathies (including
MSA). In contrast to PD, motor im-
pairments in MSA, PSP, and CBD are
rarely responsive to dopamine re-
placement (Case 4-2).

Case 4-2

A 65-year-old man developed shuffling of his feet and a left arm rest tremor, associated with impaired
fine manual coordination. On examination 6 months after symptom onset, masked facies, hypophonia,
and left predominant rest tremor, rigidity, and bradykinesia were noted. The patient’s gait was
parkinsonian. He was started on ropinirole and had a marked improvement of function. He was
diagnosed with idiopathic Parkinson disease (PD), and rasagiline was added. As his disease progressed,
ropinirole was gradually increased. Physical, occupational, and speech therapy provided additional
benefit. For mild depression and anxiety, he was treated with escitalopram. He subsequently developed
rapid eye movement (REM) sleep behavior disorder, which was managed with lorazepam. Six years into
his illness, he developed the hallucination of a stranger in the living room and began having trouble
maintaining his complex medication regimen. On examination at that time, he was markedly
inattentive and encephalopathic and moderately dyskinetic. Ropinirole was replaced with carbidopa/
levodopa, melatonin was subsequently substituted for lorazepam, and his wife took over his medication
regimen. In this context, hallucinations, confusion, and dyskinesias markedly improved. He resumed his
golf game and bridge, but he underperformed at both compared to baseline. Six months later, his
hallucinations returned. Although attention was improved, he still demonstrated mild executive
dysfunction and visual-spatial impairment. A metabolic panel including thyroid-stimulating hormone
(TSH) and vitamin B, level was normal. Brain MRI showed mild generalized atrophy without evidence
for medial temporal lobe atrophy. Rivastigmine was started and associated with robust improvement of
cognition and reduced frequency of hallucinations. Over the next 3 years, the patient’s cognition
gradually deteriorated. He gave up his hobbies and grew increasingly reliant on his wife to coordinate
their plans. He required help to get dressed due to the cognitive demands of the task. He was
diagnosed with PD dementia. Memantine was added but was not found to be helpful and was
ultimately discontinued.

One night, he developed escalating agitation and concern about intruders in the house. He was
brought to an outside emergency department, where he was found to be paranoid and anxious.
Mental status testing was notable for disorientation to date, reduced short-term memory, and visual-
spatial impairment. Workup was negative for a toxic metabolic process. ECG confirmed a normal QTc.
Haloperidol was considered by the emergency department staff but the neurology consultant
intervened. After discussion with family about the risks and benefits of starting an atypical
antipsychotic agent, quetiapine was started and slowly uptitrated, and his paranoia improved. He was
discharged home with resolution of the delusions and with neurology follow-up.

Comment. This case illustrates the challenges of managing patients with advanced PD and the
common manifestations of cognitive impairment and psychosis in this setting. The need to avoid D,
receptor antagonists applies to both dementia with Lewy bodies and PD. Given their risks, use of
typical and atypical antipsychotics should be minimized.
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GENETICS OF THE LEWY
BODY DEMENTIAS

A number of genetic mutations have
been associated with DLB and PDD,
which are interesting clinically but
also hold promise to elucidate funda-
mental mechanisms of disease. Some
genetic errors appear to be dose depen-
dent. For example, mutation or dupli-
cation of a-synuclein causes autosomal
dominant PD, but triplication is often
associated with both parkinsonism and
dementia.”® Several other genes also
confer risk for DLB and PDD. The most
prominent of these is GBA, the gene
encoding glucocerebrosidase.41’42
While double mutations of GBA cause
Gaucher disease (which is autosomal
recessive), single GBA mutations are as-
sociated with DLB as well as with a
variant of PD that carries an increased
risk of cognitive impairment. Not all
PD-related genes confer such risk, how-
ever. For example, the LRRK2 muta-
tion causes autosomal dominant PD
without cognitive impairment.43 In
addition, a small number of genes
have been identified that carry risk
for DLB but not PDD, including the
apolipoprotein E (APOE) ¢4 allele.**
Mutations in the MAPT gene, which
have been associated with the
tauopathies such as FTD with parkin-
sonism, and in the COMT gene, have
also been variably observed in PDD.*>
In patients with a strong family his-
tory, genetic counseling should be
provided and genetic studies should
be considered.

SYMPTOMATIC TREATMENT
IN DEMENTIA WITH LEWY
BODIES AND PARKINSON
DISEASE DEMENTIA

This section discusses several thera-
peutic strategies for the problems that
arise in DLB and PDD, and Table 4-5
provides a comprehensive list. How-
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ever, few of these agents have been
evaluated for their efficacy in clinical
trials, and such studies remain an
important need.

A useful first step is to streamline
the medication list to remove possible
offending agents and drug interactions
(Table 4-6). In general, there is value
in making single changes systematical-
ly and serially, starting at low dose,
tackling the most severe problem first.
This simple strategy accounts for the
frequent sensitivity to medications
observed in DLB and allows for
straightforward interpretation of the
effects of manipulations. In the pro-
cess of treating multiple problems,
patients are at risk for complications
of polypharmacy, and agents should
be selected cautiously.

Cognitive Impairment

The marked loss of acetylcholine
neurons in DLB and PDD is the basis
for the use of acetylcholinesterase
inhibitors in these illnesses. In
placebo-controlled clinical trials,
donepezil and rivastigmine have
been demonstrated to be effective
in treating cognitive impairment in
DLB and PDD, respectively.*’” In some
patients, the benefit can be marked
and unambiguous and may be associ-
ated with improvement of hallucina-
tions or delusions as well.

There is little evidence to suggest
that acetylcholinesterase inhibitors
differ in their efficacy. However, they
do vary in their probability of com-
mon adverse reactions. Most of these
are dose related, and nausea is par-
ticularly common. Because such side
effects most often occur as a peak-
dose phenomenon, they may resolve
with transition to a transdermal for-
mulation (rivastigmine transdermal sys-
tem, for example), where the peak dose
is reduced. Another important side
effect to consider in the appropriate
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KEY POINTS

M It is generally advisable
to make single changes
in treatment systematically
and serially, starting at
low dose and tackling
the most severe problem
first. This simple strategy
accounts for the frequent
sensitivity to medications
in dementia with Lewy
bodies and allows for
straightforward
interpretation of the effects
of manipulations.

W The marked loss of
acetylcholine neurons in
dementia with Lewy
bodies and Parkinson
disease dementia likely
underlies the efficacy
of acetylcholinesterase
inhibitors in these
illnesses.
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ITCITEE] Symptomatic Treatments in Dementia With Lewy Bodies and Parkinson

Disease Dementia®

Target
Symptoms Treatment Strategy Dose Comments
Cognitive Acetylcholinesterase Gastrointestinal side effects
impairment inhibitors and, rarely, bradycardia
may limit dosing of
acetylcholinesterase inhibitors
Donepezil 5 mg/d for 4 weeks, then 10 mg/d
Oral rivastigmine 1.5 mg 2 times a day, increase in
1.5 mg steps every 2-4 weeks,
maximum 6 mg 2 times a day
Transdermal 4.6 mg per 24 hours for 4 weeks, Transdermal formulation of
rivastigmine then increase to 9.5 mg per rivastigmine is useful to
24 hours manage gastrointestinal
side effects
Galantamine 4 mg 2 times a day, increase to 8 mg
2 times a day at 4 weeks, increase to
12 mg 2 times a day at 8 weeks
Galantamine ER 8 mg/d, increase to 16 mg/d at
4 weeks, increase to 24 mg/d
at 8 weeks
N-Methyl-p-aspartate
(NMDA) receptor
antagonist
Memantine 5 mg/d for 1 week, then 5 mg This agent is currently
2 times a day for 1 week, then being replaced with the
10 mg every morning, 5 mg extended release formulation
every evening for 1 week, then immediately below
10 mg 2 times a day
Memantine ER 7 mg/d for 1 week, then 14 mg/d  Can switch from memantine
for 1 week, then 21 mg/d for 10 mg 2 times a day to
1 week, then 28 mg/d memantine extended release
28 mg/d without titration
Psychomotor  Acetylcholinesterase  The same dosages of
slowing inhibitors acetylcholinesterase inhibitors
can be used for psychomotor
slowing as for cognitive impairment
(see earlier entry in table)
Carbidopa/levodopa 25 mg/100 mg 2 times a day Variable efficacy
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(upon waking and at dinner) to
ensure tolerability, then increase
to 3 times a day (upon waking,
at lunch, and at dinner)

Continned on page 451
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Symptomatic Treatments in Dementia With Lewy Bodies and Parkinson
Disease Dementia® Continued from page 450

Target
Symptoms Treatment Strategy Dose Comments
Apathy Acetylcholinesterase The same dosages of
inhibitors acetylcholinesterase inhibitors
can be used for apathy as for
cognitive impairment (see earlier
entry in table)
SSRIs/SNRIs Depends on specific drug At this time, experience
(see doses for management is anecdotal
oif elaitssien (beles) Activating agents such as
sertraline and bupropion may
be useful
Avoid tricyclic
antidepressants given their
anticholinergic activity
Coffee 1-2 cups before 2:00 pm
Psychosis Acetylcholinesterase The same dosages of
(hallucinations, inhibitors acetylcholinesterase inhibitors
delusions) can be used for psychosis as for
cognitive impairment (see earlier
entry in table)
Quetiapine 12.5 mg 1 hour before the Check QTc with initiation and with
expected hallucination/delusion, dose escalations
as needed, or as a standing dose .
if required; titrate gradually in Sedating
12.5-25 mg increments every Can cause orthostatic hypotension
2 days as needed; maximum Parkinsonism may worsen at
200 mg/d or as_llmlted by high dose
QTc prolongation o
Use minimum dose and
duration required
Use of antipsychotics in older
adults with dementia is associated
with increased risk of death
Clozapine 12.5 mg every night at bedtime, As per quetiapine; complete blood
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increase in 12.5 mg steps,
maximum 50 mg 3 times a day

cell count is needed weekly to catch
agranulocytosis (which occurs with
an incidence of 1% of patients)

Use minimum dose and
duration required

Use of antipsychotics in older
adults with dementia is associated
with increased risk of death

Continned on page 452
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CONTINUUM Lewy Body Dementias

ITCITE E] Symptomatic Treatments in Dementia With Lewy Bodies and Parkinson
Disease Dementia® Continued from page 451

Target
Symptoms Treatment Strategy Dose Comments
Motor features  Carbidopa/levodopa 25 mg/100 mg 2 times per day  If nausea or hypotension arises,

of parkinsonism (upon waking and at dinner) take with carbohydrates

(|nclud|_ng . to ensure tole_rablllty, Ui If necessary, can add carbidopa
bradykinesia, increase to 3 times a day

. . . 25 mg to each dose of
rigidity, gait (upon waking, at lunch, and

carbidopa/levodopa

changes, tremor) at dinner)

Depression

Physical therapy
and exercise

Occupational
therapy, including
a home safety
evaluation

Speech therapy

Escitalopram

Venlafaxine XR

Citalopram

Fluoxetine

Sertraline

www.ContinuumJournal.com

Titrated to effect

Titrated to effect

Varies with specific program

Start 10 mg/d, can increase
to 20 mg/d

Start 37.5 mg/d, can increase
to 225 mg/d

Start 10 mg/d, increase after

2-4 weeks to maximum 20 mg/d

10 mg/d for 4 weeks; can
increase in steps to maximum
40 mg/d

25 mg/d for 4 weeks, can
increase in steps to maximum
200 mg/d

A high-protein meal will reduce
absorption; the timing of doses
can be adjusted if this proves
to be clinically relevant

Physical therapy directed

at motor symptoms and
general exercise are both
highly beneficial

Utensil and appliance
modifications can be helpful

Home safety evaluations

can be useful to identify and
remove fall hazards, such as
loose throw rugs, to add aides
such as grab bars and shower
stools, and, in the setting

of dementia, to evaluate

for need to remove

hazards such as gas stoves

Lee Silverman voice therapy
can benefit hypophonia

when subjects are able

to participate

Low risk for worsening tremor

Low risk for worsening tremor

Low risk for worsening tremor

Continned on page 453

April 2016

Copyright © American Academy of Neurology. Unauthorized reproduction of this article is prohibited.



ITCITEE] Symptomatic Treatments in Dementia With Lewy Bodies and Parkinson
Disease Dementia® Continued from page 452

Target
Symptoms Treatment Strategy Dose Comments
Anxiety Escitalopram Start 5-10 mg/d, can increase Low risk for worsening tremor
to 20 mg/d
Venlafaxine XR Start 37.5 mg/d, can increase Low risk for worsening tremor
to 225 mg/d
Citalopram Start 10 mg/d, increase after Low risk for worsening tremor
2-4 weeks to maximum 20 mg/d
Sertraline 25 mg/d for 4 weeks; can increase
in steps to maximum 200 mg/d
Buspirone 5 mg 2 times a day for 4 weeks,
then increase as needed
in steps of 5 mg/d; usual
maintenance dose is 15-30 mg/d
administered in 2-3 divided doses
in geriatric patients
Insomnia Melatonin 1-3 mg 1 hour before bedtime, Before starting a medication,
can increase in 3 mg steps to optimize sleep hygiene
6 mg every night at bedtime Note that melatonin should be
taken on an empty stomach,
as food will delay absorption
Trazodone 25 mg every night at bedtime, Can cause priapism
Increase n 25 mg steps, Can cause QT prolongation,
maximum of 100 mg/d ) . .
especially in elderly patients
Mirtazapine 7.5-15 mg every night at Appetite stimulant
bedtime, increase in 15 mg steps
as needed, maximum 45 mg
every night at bedtime
Quetiapine 12.5 mg at bedtime, as needed, Best to avoid, but if using, use
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or as a standing dose if required.
Titrate gradually in 12.5-25 mg
increments every 2 days as
needed; maximum 200 mg/d or
as limited by QTc prolongation

the minimum dose required

See additional comments on
quetiapine earlier in this table

Continned on page 454
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ITCITEE] Symptomatic Treatments in Dementia With Lewy Bodies and Parkinson
Disease Dementia® Continued from page 453

Target
Symptoms

Treatment Strategy

Dose

Comments

Daytime
somnolence

Agitation

Rapid eye
movement
(REM) sleep
behavior
disorder

Coffee

Methylphenidate

Amphetamine

Modafinil

Quetiapine

Clozapine

Melatonin

Clonazepam

m www.ContinuumJournal.com
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1-2 cups once daily in the
morning, repeat as needed
before 2:00 pm

2-5 mg/d, can increase by

2.5-5 mg/d every 5 days, dose

2 times a day (morning and noon),
maximum 20 mg/d

5 mg/d, can increase in

5 mg steps every week, dose
2 times a day (morning and
noon), maximum 25 mg

2 times a day

100 mg/d every morning,
increase in 100 mg steps every
week, maximum 400 mg/d

12.5 mg 1 hour before anticipated
agitation, or as needed for
agitation, as required; titrate
gradually in 12.5-25 mg
increments every 2 days as needed;
maximum 200 mg/d or as limited
by QTc prolongation or other
adverse reaction

12.5 mg 1 hour before expected
agitation, or provide as a
standing dose, if needed, every
night at bedtime, increase in
12.5 mg steps, maximum 50 mg
3 times a day

1-3 mg every night, 1 hour
before bedtime; can increase in
3 mg steps to 12 mg every night

0.25 mg every night at bedtime,
increase in 0.25 mg steps every
week, maximum 1 mg every
night at bedtime

Can cause anxiety and
worsen tremor

Discontinue if no benefit

Discontinue if no benefit

Discontinue if no benefit

Try behavioral strategies
first; use minimum dose and
duration required

Try behavioral strategies
first; use minimum dose and
duration required

Can cause sedation and
encephalopathy, so it is best
to minimize this agent in the
setting of cognitive impairment

Continned on page 455
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Target
Symptoms

Treatment Strategy

Dose

Symptomatic Treatments in Dementia With Lewy Bodies and Parkinson
Disease Dementia® Continued from page 454

Comments

Dysautonomia

Urinary
incontinence

Behavioral strategies
(eg, promote hydration,
get up slowly, cross legs)

Dietary salt
liberalization

Thigh-high antiembolism
compression stockings
or abdominal binder

if severe
Fludrocortisone

Midodrine

Pyridostigmine
Quaternary amine

bladder antispasmodics

Trospium

Darifenacin

Continuum (Minneap Minn) 2016;22(2):435-463

0.1 mg/d, can increase after
5-7 days to maximum 0.2 mg/d

5 mg 3 times daily, can increase to
10 mg 3 times a day, administered
in a 4-hour dosing interval
(morning, midday, late afternoon),
maximum dose of 30 mg/d

30 mg 2 to 3 times a day, titrate
to 60 mg 3 times a day

20 mg every night at bedtime,
may increase to 2 times a day
if patient is able to tolerate
dose-dependent anticholinergic
adverse effects

7.5 mg/d

This is particularly effective
for patients already on a
salt-restricted diet.

Supine hypertension,
congestive heart failure

Supine hypertension

Cholinergic side effects

Less central anticholinergic
action than tertiary amine
agents, as they are less likely
to cross the blood-brain barrier

Continued on page 456
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Target
Symptoms

Treatment Strategy

Dose

Symptomatic Treatments in Dementia With Lewy Bodies and Parkinson
Disease Dementia® Continued from page 455

Comments

Constipation

Nonpharmacologic

modalities

Assess anticholinergic
burden

Increas

e physical

activity

Improve hydration

Diet m

Titrate to effect

odification

(prunes/prune juice)

Pharmacologic
modalities

Docusate

Osmotic laxatives
Polyethylene glycol 3350
Lactulose

Stimulant laxatives

Senna

Bisacodyl

Titrate to effect
1 capful a day
15-30 mL/d
Titrate to effect

100 mg 2 times a day, can increase
as needed to 3 times a day

Use sparingly but as needed

1 tablet at night, can increase to

2 tablets as needed

5-15 mg/d

ER = extended release; SNRI= serotonin norepinephrine reuptake inhibitor; SSRI = selective serotonin reuptake inhibitor; XR = extended release.
2@ Modified with permission from Galasko DR, Continuum (Minneap Minn).*® journals.lww.com/continuum/Fulltext/2007/04000/

DEMENTIA_WITH_LEWY _BODIES.5.aspx. © 2007 American Academy of Neurology.

KEY POINT

M In Parkinson disease
dementia, it is often
useful to streamline the
medication regimen in
the service of cognition.

patient is bradycardia. Parkinsonism is
not usually affected, although a minor-
ity may experience worsened tremor.
A large multicenter clinical trial in 2010
suggested greater efficacy, and higher
adverse reaction rate, for high-dose
donepezil (23 mg/d) compared to
standard dose (10 mg/d) in moderate
to severe AD.*® This study has opened
the door to higher dosing in DLB and
PDD, and high-dose studies of acetyl-
cholinesterase inhibitors in DLB and
PDD are needed.

In small studies, memantine has also
been found to be modestly effective in

m www.ContinuumJournal.com

DLB and PDD.?” Larger studies have
not yet been performed to confirm
these results. Many patients note little
subjective benefit from this agent, but
a small subpopulation of patients may
report significant improvement.
Many patients with PDD develop
their cognitive impairments in the
setting of a complex medication reg-
imen tailored for patients with PD
with moderate to severe motor dis-
ease. When necessary, the cautious
withdrawal of trihexyphenidyl or
dopamine agonists, transition to
carbidopa/levodopa, and, if needed,

April 2016
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ITCITE X] Agents to Avoid in Patients With Dementia With Lewy Bodies and Parkinson

Disease Dementia

Agent

Concerns

Dopamine (D, receptor) antagonists
Typical antipsychotics, such as haloperidol

Atypical antipsychotic agents, such as risperidone
and olanzapine

Anticholinergics
Trihexyphenidyl, benztropine, peripheral
anticholinergics with blood-brain barrier penetration
(tertiary amines such as oxybutynin); note that
quaternary amines (such as trospium and darifenacin)
are less likely to cross the blood-brain barrier and tend

Can precipitate drug-induced parkinsonism,
neuroleptic malignant syndrome, somnolence,
and orthostatic hypotension; have been associated
with increased mortality in elderly patients

with dementia

Can cause encephalopathy and memory loss

to be well tolerated
Tricyclic antidepressants

Dopamine agonists

Benzodiazepines (although they can be helpful for

Can cause psychosis, behavioral changes,
and encephalopathy

Can cause encephalopathy and sedation

rapid eye movement [REM] sleep behavior disorder

and acute agitation)

Diphenhydramine and most sedating sleep aids

(eg, zolpidem)

general dose reduction of dopamine
replacement, may improve cognition
in these patients. In part due to the
complexity of the regimen, medication
errors are a common contributor to
cognitive impairment or psychosis in
this setting. Supervision of medications
can be helpful in both DLB and PDD.

Psychosis

Medication review is also critical in
managing psychosis. For example, in
PDD, the cautious withdrawal of do-
pamine replacement agents, or tran-
sition to carbidopa/levodopa, may
improve psychosis.

Hallucinations that are not aver-
sive do not require medical treat-
ment. Acetylcholinesterase inhibitors
are the first line of defense for non-
emergency visual hallucinations and

Continuum (Minneap Minn) 2016;22(2):435-463

Can cause encephalopathy and sedation

delusions. They can be very effective
for this purpose, and they lack the
cardiac risk of the neuroleptics. The
basis for their benefit is unclear but
suggests that lack of acetylcholine re-
ceptor activation, possibly in the ven-
tral visual stream, contributes to these
psychotic features.

When atypical antipsychotic agents
are needed, quetiapine and clozapine
have been found to be least likely to
exacerbate parkinsonism® or to cause
neuroleptic malignant syndrome. The-
se agents should be started at a low
dose and slowly titrated to the mini-
mum dose required. Given the in-
creased risk for death in patients
with dementia treated with antipsy-
chotic agents, primarily due to car-
diac arrest, congestive heart failure,
and pneumonia,”® and the frequent

www.ContinuumJournal.com m
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KEY POINTS

B When psychosis in
dementia with Lewy
bodies or Parkinson
disease dementia
requires medical
treatment,
acetylcholinesterase
inhibitors, quetiapine,
and clozapine can be
useful. However, the
latter two agents
require caution, given
their risk of significant
and severe
adverse reactions.

M Physical therapy,
occupational therapy,
and home safety
evaluations are valuable
treatments for motor
impairments in
dementia with Lewy
bodies and Parkinson
disease dementia.

B Medical and
nonmedical strategies
exist to manage rapid
eye movement sleep
behavior disorder.

presence of dysautonomia in DLB, the
QTc should be monitored with a
baseline ECG and with follow-up ECGs
for significant dose escalation, and the
dose and duration of treatment should
be minimized. Furthermore, the risks
and benefits should be discussed
frankly with the patient and caregiver.
Clozapine is often less sedating than
quetiapine. However, due to the low
but significant risk for agranulocytosis,
clozapine use requires weekly com-
plete blood cell count monitoring.

Parkinsonism

In DLB, a trial of carbidopa/levodopa
(25 mg/100 mg 2 or 3 times a day) can
improve motor features in some
patients without worsening cognition
or psychosis. However, it tends to be
much less effective in DLB than in
idiopathic PD. Should cognition or
hallucinations worsen, this agent can
be reduced or discontinued, if necessary.
Patients with DLB and PDD benefit
from physical therapy, which can pro-
vide gait assistance and focus on partic-
ular motor impairments such as focal
hand bradykinesia. Occupational ther-
apy can be helpful as well, providing
tools to help with feeding and other
basic functions. A home safety evalua-
tion is useful to guide caregivers, for
example, in the removal of throw rugs
and the addition of safety bars.

Rapid Eye Movement Sleep
Behavior Disorder

REM sleep behavior disorder does not
require medical treatment if the patient
is not harming himself or his caregiver.
If treatment is required, a number of
nonpharmacologic steps may be use-
ful. These include removing sharp
objects from the sleep environment,
adding soft bedding to the floor next
to the patient, and using separate
beds. Several medications can be ef-
fective in REM sleep behavior disor-

m www.ContinuumJournal.com

der. Benzodiazepines are particularly
effective, but these carry the risk of
exacerbating confusion. Melatonin can
be effective as well and is usually well
tolerated. Some patients with REM
sleep behavior disorder have concom-
itant obstructive sleep apnea, and the
use of positive airway pressure may
resolve both obstructive sleep apnea
and REM sleep behavior disorder.

TRENDS

Recent advances in our understanding of
DLB and PD are likely to impact future
diagnosis and management of these
diseases. These advances include the
concept of preclinical features, the search
for diagnostic features of MCI predictive
of future DLB, and efforts to determine
the causes of dementia in these illnesses.

Preclinical Synucleinopathies

Several preclinical features antedate
cognitive, motor, and neuropsychiatric
impairments in DLB, PD, and MSA,
including constipation, REM sleep be-
havior disorder, and olfactory loss.
These features support the premise
that the synucleinopathies can be iden-
tified at a preclinical stage, but they do
not clearly differentiate between them.
These impairments are attributed to
ascending a-synuclein pathology, cor-
responding respectively with Lewy
bodies identified in the enteric plexus,
in brainstem sleep centers, and in the
olfactory bulb, as suggested by cross-
sectional neuropathologic studies. !
Efforts are now underway to improve
screening to identify at-risk patients.
Future neuroprotective strategies will
likely take advantage of these and
related preclinical features.

Mild Cognitive Impairment
Preceding Dementia With Lewy
Bodies

Patients with the clinical features of
DLB but who remain independent for

April 2016
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their instrumental and basic activities
of daily living meet criteria for Lewy
body spectrum MCL'* The sensitivity
and specificity for a diagnosis of Lewy
body-MCI (LB-MCI) are likely to be
lower than for DLB, in part due to
milder manifestations of the core
criteria. Ancillary testing has yet to be
validated in LB-MCI. For example, the
prevalence of occipital hypometab-
olism appears to be reduced in LB-
MCI compared with DLB. In addition,
the sensitivity of the DAT scan may
be reduced when extrapyramidal
symptoms are mild. Like preclinical

DLB, LB-MCI is a useful construct for
therapeutic clinical trials and for bio-
marker studies.

Mechanisms for Dementia

and Disease-Modifying
Treatment Trials

Multiple pathologic processes have
been linked to cognitive impairment
and psychosis in DLB and PDD, includ-
ing a-synuclein deposition with second-
ary synapse impairment,”>*>> amyloid
burden,'®>* and dopamine®® and
acetycholine’ cell loss (Table 4—7).52’60
The difference in the timing of

I TITX %] Putative Brain Substrates for Major Clinical Features
of Dementia With Lewy Bodies and Parkinson

Disease Dementia

» Cognitive Impairment

a-Synuclein-associated synapse dysfunction

52,53

Impaired midbrain dopamine neuron projections to limbic and cognitive

brain regions, such as the caudate and anterior cingulate

55,56

Loss of acetylcholine neurons (diagonal band of Broca and nucleus

basalis of Meynert)®>’

Comorbid Alzheimer pathology, including amyloid deposition and a
variable degree of tau aggregation in neurites and neurofibrillary
tangles; note that amyloid deposition is often greater in dementia with

Lewy bodies than in Parkinson disease dementia

» Hallucinations

10,54

Lewy pathology in the ventral visual stream'®

Cortical thinning of visual association cortex>®

Loss of acetylcholine neurons

» Motor Features of Parkinsonism

Loss of dopamine cells innervating the motor striatum

» Rapid Eye Movement (REM) Sleep Behavior Disorder

Impairment of brainstem sleep centers>®

» Fluctuations
Unclear neuropathologic basis

» Autonomic Dysfunction

Lewy body pathology in central autonomic circuits or in autonomic and

enteric ganglia®®

Continuum (Minneap Minn) 2016;22(2):435-463
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KEY POINT

M Given its prevalence,
dementia with Lewy
bodies is likely to be a
common cause of mild
cognitive impairment.
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cognitive and motor impairments in
DLB and PDD likely reflects a differ-
ence in the temporal sequence of
these pathologies. One possibility is
that in DLB, cortical lesions, mostly -
amyloid, arise early, driving cognitive
impairment. Then, a-synuclein pathol-
ogy ascends from brainstem to cortex.
In contrast, in PDD, cortical lesions
arise late, and ascending oa-synuclein
pathology drives the clinical syndrome.
Amyloid PET imaging in DLB and PDD
supports this model, showing high
amyloid burden in most cases of DLB,
with more modest accumulation in
PDD.>* Antibodies targeting B-amyloid
have entered clinical trials in AD and
MCL%* Although the outcomes are
uncertain, the strategy is applicable to
DLB and possibly to PDD, where
amyloid accumulation appears to con-
tribute to certain clinical features,
including the timing and rate of cogni-
tive decline.”® A similar immune
targeting approach is under develop-
ment for a-synuclein. If successful, this
strategy would be applicable to both
DLB and PD, irrespective of cognitive
impairment.

CONCLUSION

DLB and PDD are clinically and
neuropathologically similar illnesses
distinguished on the basis of the re-
lative timing of dementia and parkin-
sonism. The core features of these
illnesses include dementia, parkinson-
ism, hallucinations, and fluctuations of
attention or arousal. The deposition of
a-synuclein is central to both of these
illnesses. Additional neuropathologic
changes such as dopamine and acetyl-
choline cell loss are likely secondary.
Superimposed AD-associated neuro-
pathologic changes are common in
DLB and PDD and appear to be
synergistic. Treatment strategies
targeting specific clinical impairments
in DLB and PDD need to be carefully

m www.ContinuumJournal.com
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selected to avoid worsening other
domains of impairment. Disease-
modifying therapies remain a major
unmet need.

USEFUL WEBSITES

Lewy Body Dementia Association. The
Lewy Body Dementia Association is a
nonprofit organization that works to
support individuals diagnosed with
Lewy body dementia and raise aware-
ness about the disease through scien-
tific research.

www.LBDA.org

National Parkinson Foundation. The
National Parkinson Foundation sup-
ports the care of individuals with
Parkinson disease through its commit-
ment to expert research and education
about the disease.

www.parkinson.org

American Parkinson Disease Associa-
tion. The American Parkinson Disease
Association funds research and pro-
motes patient care and education, as
well as working to promote public
awareness about the condition.

www.apdaparkinson.org

Michael J. Fox Foundation for
Parkinson’s Research. The Michael J.
Fox Foundation for Parkinson’s Re-
search works toward the goal of curing
Parkinson disease through funding
research and developing improved
therapies for individuals living with
the disease.

www.michaeljfox.org
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