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DEMENTIA WITH LEWY

BODIES

Bradley F. Boeve

ABSTRACT

The diagnosis and management of patients with dementia with Lewy bodies (DLB)
are challenging. This chapter will (1) review the terms and nomenclature associated
with DLB and Lewy body disease (LBD), (2) review which studies are most
informative in the diagnostic workup of suspected DLB, (3) review the clinical,
neuropsychologic, electrophysiologic, and radiologic features characteristic of DLB,
(4) review the spectrum of features and disorders that can precede the develop-
ment of DLB, (5) review the key management strategies most likely to improve
symptomatology in patients with DLB, and (6) discuss some of the controversies

and uncertainties in DLB phenomenology.

OVERVIEW

In 1961, Okazaki and colleagues first
described Lewy bodies in the cerebral
cortex in patients with dementia (Oka-
zaki et al, 1961). Lewy bodies are diffi-
cult to identify when viewing standard
hematoxylin- and eosin-stained cortical
regions, perhaps explaining why so few
additional reports occurred over the
following two decades. With the appli-
cation of ubiquitin immunohistochem-
ical techniques in the 1980s, Lewy
bodies in the cortical and subcortical
regions were easier to identify. In the
late 1990s, soon after mutations in the
a-synuclein gene were found in two
kindreds with familial parkinsonism
associated with Lewy body disease,
a-synuclein immunocytochemistry was
developed and applied to autopsied
brain tissue, and Lewy bodies and Lewy
neurites stained intensely (Spillantini
et al, 1998). Neuropathologists can
now identify extranigral Lewy bodies
with relative ease (Dickson, 2002;

Kosaka, 2000).
Several terms have been used when

describing patients with known or sus-
pected Lewy body pathology. These

include Lewy body disease, Lewy body
dementia, the Lewy body variant of
Alzheimer’s disease (AD), diffuse Lewy
body disease, cortical Lewy body dis-
ease, and senile dementia of the Lewy
type. The Consortium on Dementia
with Lewy bodies (CDLB) developed
consensus criteria for the clinical and
neuropathologic diagnoses of what is
now termed dementia with Lewy bod-
ies (DLB) (McKeith et al, 1996). Since
the contribution of Alzheimer’s pathol-
ogy to the clinical features in DLB is
not clear, the presence of the Alz-
heimer’s pathology does not exclude
the diagnosis of DLB. Based primarily
on cases in hospital-based and referral-
based samples, the frequency of DLB
is approximately 15% to 25% of cases
with irreversible dementia (McKeith
et al, 1996). Controversy continues as
to whether patients with typical fea-
tures of Parkinson’s disease (PD) who
subsequently develop dementia (ie, Par-
kinson’s disease with dementia [PDD])
have the same underlying pathophysi-
ologic process as do patients with
dementia, fluctuations, and visual hal-
lucinations who subsequently develop

KEY POINTS:

A Lewy bodies are
difficult to
identify when
viewing standard
hematoxylin-
and eosin-stained
cortical regions.
With the advent
of a-synuclein
immunocyto-
chemistry applied
to autopsied
brain tissue,
Lewy bodies and
Lewy neurites
stain intensely,
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pathologists can
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extranigral Lewy
bodies with
relative ease.
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patients with
known or
suspected Lewy
body pathology:
Lewy body
disease, Lewy
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the Lewy body
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disease, diffuse
Lewy body
disease, cortical
Lewy body
disease, and
senile dementia
of the Lewy type.
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KEY POINTS:
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approach to
systematically
characterize
symptomatology
and to decide
on management
is to view
features in

each of five
categories:
cognitive
impairment,
neuropsychiatric
features, motor
dysfunction,
sleep disorders,
and autonomic
dysfunction.

Fluctuations are
considered a
defining feature
of DLB; this
phenomenon
refers to periods
of time when
cognition and
arousal are near
normal that are
in contrast to
other periods
of more marked
confusion or

hypersomnolence.

Another defining
feature of DLB
is the presence
of visual
hallucinations,
which are often
vivid and well-
formed false
perceptions of
insects, animals,
or people.
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parkinsonism (ie, DLB), differing pri-
marily in the time course of when the
various features became manifest. In
this monograph, we will view DLB and
PDD as clinical syndromes and reserve
the term Lewy body disease (LBD) for
the histopathologic disorder. Terms
and definitions pertinent to DLB are
described in Box 4-1.

CLINICAL FEATURES

A wide variety of symptoms and signs
can occur in DLB (Ballard et al, 1999;
Ballard et al, 2001; Boeve et al, 2003c;
Boeve et al, 1998; Galasko, 2001;
Hishikawa et al, 2003; McKeith et al,
2003) (Table 4-1). The time course
of the appearance of certain features
also tends to vary, making counseling
patients and families about future
symptoms challenging. One useful ap-
proach to systematically characterize
symptomatology and to decide on
management is to view features in each
of five categories: cognitive impair-
ment, neuropsychiatric features, mo-
tor dysfunction, sleep disorders, and
autonomic dysfunction (Case 4-1).

Cognitive Impairment

Memory impairment can vary from
slight to very severe (Simard et al,
2000). Many individuals experience ex-
ecutive dysfunction, with difficulties
understanding complex or multistep
instructions, solving problems, and rea-
soning (Simard et al, 2000). Many
others experience what some term
verbal blocking, in which one tends
to lose one’s train of thought in the
middle of a sentence or conversation.
Apathy and bradyphrenia are com-
mon. Many also note problems with
vision, but no or only minor abnormal-
ities are found when examined by oph-
thalmologists. Spatial or geographic
disorientation can occur, in which pa-
tients get lost while driving, have diffi-
culties navigating in shopping centers

or malls or even their own homes.
Visuospatial impairment is often easily
demonstrated in the office (eg, inter-
secting pentagons on the Mini-Mental
State Examination [Ala et al, 2001])
and on more detailed neuropsycholog-
ical tests (Mori et al, 2000). Misidenti-
fication errors involving people can
occur and are particularly upsetting
when patients fail to recognize their
own spouse or children. Some believe
their own reflections in mirrors are
someone other than themselves, some-
times leading to conversations or argu-
ments with the perceived individual.
Some of these cognitive features are
thought to result from reduced cholin-
ergic activity, while others are likely
due to dopaminergic dysfunction.

Fluctuations are considered a defin-
ing feature of DLB (McKeith et al, 1996;
McKeith et al, 1999); this phenomenon
refers to periods of time when cogni-
tion and arousal are near normal that
are in contrast to other periods of
more marked confusion or hypersom-
nolence. Although fluctuations have
been difficult to operationalize and
measure, tools now exist that differ-
entiate fluctuations associated with
DLB from those with other disorders
(Walker et al, 2000a; Walker et al,
2000b). However, the methods for
measuring fluctuations have not made
their way into routine clinical practice.
Whether fluctuations represent neuro-
chemical alterations, one or more
sleep disorders, or some combination
of these remains to be elucidated.

Neuropsychiatric Features

Another defining feature of DLB is the
presence of visual hallucinations
(McKeith et al, 1996; McKeith et al,
1999). These hallucinations are often
vivid and well-formed false perceptions
of insects, animals, or people (Aarsland
et al, 2001). The hallucinations can be
in black and white or in color, and
at times they are frightening. Some



Box 4-1
TERMS

Amnesia: forgetfulness for details of recent events and conversations and
upcoming appointments

Anxiety: feelings of anxiousness that affect everyday functioning

Apathy: lack of motivation to initiate conversations or perform activities
Auditory hallucinations: perception that sounds or voices are audible when none
are actually present

Bradykinesia: slowness of movement

Bradyphrenia: slowness of thought

Capgras syndrome: belief that a spouse has been replaced by a similar-appearing
imposter

Delusions: sustained false belief that something is true when it is not actually
the case

Depression: loss of interests, feelings of helplessness and hopelessness, poor
appetite, weight loss, awakening after midnight and struggling to fall back to sleep
Excessive daytime somnolence: tendency to fall asleep intermittently during

the day

Executive dysfunction: problems in reasoning, problem solving, judgment, etc
Fluctuations: fluctuating arousal and/or cognition, with some hours or days
appearing normal or near normal fluctuating with periods of much more severe
sleepiness, confusion, disorientation, forgetfulness, etc

Illusions: perception that objects appear differently than is actually the case
Impotence: inability to achieve and maintain an erection

Masked facies: loss of facial expressions

Olfactory hallucinations: perception that odors are appreciated when none

are present

Orthostatic hypotension: low blood pressure associated with lightheadedness and
dizziness that occurs upon standing from a seated or lying position

Rapid eye movement (REM) sleep behavior disorder (RBD): parasomnia in
which violent dreams and dream enactment behavior occurs; tendency to act out
dreams

Rigidity: increased muscle tone in neck, arms, or legs

Spatial or geographic disorientation: difficulty navigating in familiar surroundings
Tactile hallucinations: perception that insects or animals are crawling on skin when
none are present

Tremor: rhythmic oscillations of body parts, often involving the fingers, arms,

or legs

Verbal blocking: difficulty expressing full sentences, losing track of one’s
thoughts, etc

Visual hallucinations: perception that objects, insects, animals, or people are seen
when none are actually present

Visual misidentification: the belief that a familiar face, animal, or object is
someone or something different than is actually the case
Visuoperceptual/visuospatial dysfunction: difficulty perceiving and/or drawing
complex images

patients talk to the perceived people family members attempt to convince
or animals, or attempt to shoo them patients that the images are not actu-
away. Arguments often ensue when ally there. Many patients recognize
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IR E Clinical Features

Often Present in
Dementia With
Lewy Bodies

" " Cognitive Impairment

Varying degrees of memory
impairment

Verbal blocking
Executive dysfunction
Bradyphrenia

Spatial/geographic
disorientation

Visual misidentification
Fluctuations
Neuropsychiatric Features
Visual hallucinations
Illusions

Delusions

Capgras syndrome
Depression

Anxiety

Auditory, tactile, or olfactory
hallucinations

Agitation or aggressive
behavior (usually late
in the course if
present at all)

Motor Dysfunction

Tremor (often postural and
symmetric)

Bradykinesia

Rigidity

Shuffling gait

Stooped posture

Difficulty with fine motor skills
Masked facies

Sleep Disorders

REM sleep behavior disorder
(RBD)

Excessive daytime somnolence
(EDS)

IR Continued

Insomnia

Obstructive sleep apnea (OSA)
Central sleep apnea (CSA)
Restless legs syndrome (RLS)

Periodic limb movements in
sleep (PLMS)

Autonomic Dysfunction
Orthostatic hypotension
Impotence

Urinary incontinence

Constipation

that the visual experiences are, in fact,
hallucinations and not actually present
and manage to carry out their daily
activities relatively undisrupted. Visual
illusions, in which objects are per-
ceived as something different than
they actually are, can also occur. Some
typical examples include perceiving
chairs, lamps, or mailboxes as people
or animals. Delusions are also frequent
and typically have a paranoid quality
(eg, beliefs that one’s belongings have
been stolen or that other people are in-
vading or living in the home) (Aarsland
et al, 2001). One particular delusion
can evolve around misidentification er-
rors, in which one believes that his or
her spouse has been replaced by an
identical-appearing imposter (Capgras
syndrome) (Marantz and Verghese,
2002). Depression is very common in
DLB (Aarsland et al, 2001; McKeith
et al, 1996). Anxiety is also common.
Auditory, tactile, or olfactory halluci-
nations are uncommon. Agitation or
aggressive behavior tends to occur
late in the illness if at all.

The underlying causes for these var-
ious features are not fully understood,
but dopamine dysfunction is likely
involved in hallucinations, delusions,



Case 4-1

A right-handed male physician began exhibiting cognitive, language, and gait difficulties
at age 72. His difficulties with dictating notes, counseling patients, and writing
prescriptions led to his retirement at age 73. He had great difficulties expressing his
thoughts, often forgetting what he was saying midsentence when discussing various
topics. He was forgetful for recent events and details of conversations, could not do
calculations in his head, and made incorrect turns while driving. His thought processes
were slower, as was his walking. His insight into his symptoms was remarkably keen.

He stated that he had developed dressing apraxia. His symptoms began insidiously, and
although they were progressive over time, his wife noted that his functional abilities
fluctuated, and some hours or days were far better than others.

His past medical history was notable for alcohol abuse in the distant past and
long-standing depression for which medical therapy was moderately effective. His sister
and maternal uncle developed dementia in their late sixties. Pertinent positives on his review
of symptoms were impotence for the past 10 years and, more recently, lightheadedness and
near-syncopal episodes upon standing.

Initial neurologic examination at age 73 revealed a score of 25 out of 30 on the
Mini-Mental State Examination (Folstein et al, 1975), with particularly poor performance on
the intersecting pentagons. There was no evidence of apraxia or aphasia. Blood pressure
was 170/102 mm Hg while sitting and 118/82 mm Hg while standing. There was limitation
of upgaze on extraocular movement testing, subtle hypomimia, mildly decreased
alternating motion rates of the fingers and hands, and a mild symmetric postural tremor.
The remainder of his examination was within normal limits.

All laboratory studies for treatable causes of cognitive impairment were negative
or normal.

Electroencephalography showed moderately severe dysrhythmia and delta slowing.
Neuropsychometric testing showed impairment in verbal fluency, cognitive flexibility,
and visuospatial functioning, yet preserved general intelligence, confrontation naming,
and memory.

Representative coronal magnetic resonance (MR) images are shown in Figure 4-1.

On further questioning, his wife noted that beginning 9 years ago, he exhibited
nocturnal behaviors in which he yelled, cursed, vigorously shook limbs, etc, as if he were
“acting out his dreams.” When awakened, he often described being chased or attacked by
people or animals.

Polysomnography showed increased electromyographic tone and two brief episodes of
vigorous shaking movements in one hand during rapid eye movement (REM) sleep, thus
demonstrating the typical electrophysiologic and behavioral manifestations of REM sleep
behavior disorder (RBD). No epileptiform activity was present. He also had evidence of
moderate obstructive sleep apnea, for which nasal continuous positive airway pressure
(CPAP) therapy was prescribed. His RBD was considered mild enough that pharmacotherapy
was not deemed necessary. Nasal CPAP resulted in significant improvement in his alertness,
concentration, mood, and psychomotor speed.

Donepezil was prescribed with further improvement in his verbal blocking, apathy,
concentration, and mood. Carbidopa/levodopa was subsequently added, and his
parkinsonian symptoms and signs improved.

Months later he traveled with his wife for a vacation in the tropics. For unclear
reasons, he developed visual hallucinations and delusions shortly after checking into
the hotel.

He was brought to the local hospital emergency department, and although the
family pleaded with the medical staff not to administer haloperidol to manage his

continued on page 86
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Continued from page 85

FIGURE 4-1 Coronal T1-weighted magnetic resonance images of Case 4-1 at ages 73 (top row) and
75 (bottom row). Note the minimal cerebral cortical and hippocampal atrophy and lack

of significant progressive atrophy on these images. Although there is mild ventricular
enlargement, there is no evidence of transependymal flow on T2-weighted images (not shown)
to suggest normal pressure hydrocephalus.

escalating psychosis and agitation, 2 mg were given intramuscularly, and he was admitted.
Shortly thereafter he developed marked encephalopathy, hypersomnolence, and
generalized rigidity. He was transferred to another institution, and with gradual titration
of quetiapine, his cognition and psychosis improved over a period of weeks, although
moderate rigidity persisted.

Over the subsequent 2 years, his cognitive, neuropsychiatric, and motor difficulties
changed minimally. At one point he stated, “‘I clearly meet criteria for dementia, but my
psychosis and depression have remained in check. My orthostatism is my most troubling
issue now.” Representative coronal MR images, performed 2 years after the initial scan,
are shown in Figure 4-1.

Comment. This case illustrates several key concepts in DLB phenomenology, including:
(1) many of the clinical, neuropsychological, electrophysiologic, and radiologic features
are qualitatively different from those associated with typical AD; (2) the clinical features
of DLB are often preceded by RBD by years or decades; (3) other features such as depression
and autonomic dysfunction may precede the development of cognitive impairment and
parkinsonism; (4) conventional neuroleptics should be avoided in patients with DLB;

(5) insight is often relatively preserved in DLB patients; and (6) some DLB patients can
enjoy a reasonable quality of life for many years with a comprehensive approach toward
management.



and agitation, and serotonin dysfunc-
tion is likely involved in depression and
anxiety. REM sleep/wakefulness dysre-
gulation has also been proposed as a
mechanism underlying visual halluci-
nations, based on polysomnographic
monitoring in patients with PD and
psychosis, in which the dream imagery
of REM sleep may invade into wakeful-
ness (Arnulf et al, 2000). A similar
mechanism has been proposed to un-
derlie hallucinations associated with
DLB (Boeve et al, 2003a; Boeve et al,
2001b). If further studies substantiate
this mechanism, treatments already
known to be efficacious in the man-
agement of narcolepsy may prove use-
ful in the management of hallucinations,
hypersomnolence, etc associated with
DLB (Boeve et al, 2003a; Boeve et al,
2001a).

Motor Dysfunction

Spontaneous parkinsonism (ie, unre-
lated to dopamine antagonist expo-
sure) is also a defining characteristic
of DLB (McKeith et al, 1996; McKeith
et al, 1999). Signs and symptoms in-
clude masked facies, stooped posture,
shuffling gait, bradykinesia, difficulty
with fine motor skills (such as tying
shoes and buttoning), sialorrhea, and
tremor (Del Ser et al, 2000). While
some patients have a unilateral or
asymmetric rest tremor with a “pill-
rolling” quality that is typical of PD,
many have a mild-to-moderate pos-
tural tremor that is often symmetric.
Myoclonus occurs in some patients,
which can complicate differentiation
from Creutzfeldt-Jakob disease if pro-
gression occurs over a short period of
time. Many of these symptoms and
signs result from reduced dopaminergic
activity.

Sleep Disorders

RBD is common in DLB (as well as
in PD and multiple system atrophy)

(Boeve et al, 2003a; Boeve et al,
2001b; Boeve et al, 2003c; Boeve et al,
1998; Ferman et al, 2002; Ferman
et al, 1999). Affected patients seem to
act out their dreams by yelling, scream-
ing, punching, kicking, swinging, jump-
ing out of bed, etc (Boeve et al,
2003a; Olson et al, 2000; Schenck and
Mahowald, 2002) (Table 4-2). The
dreams often have a chasing or attack-
ing theme, with the patient attempting
to protect himself or herself. When the
patient is awakened, the description of
the dream tends to match the behav-
iors that were exhibited. Injuries to
patients and their bed partners can
occur. RBD often begins years or even
decades before any cognitive or mo-
tor symptoms develop, and therefore
RBD may be the first sign of an evolv-
ing neurodegenerative disorder in
some individuals. Many DLB patients
also have excessive daytime somno-
lence, in which they struggle to stay
awake through the day (Boeve et al,
2001a). Other sleep disorders in DLB
include insomnia, obstructive sleep ap-
nea (OSA), central sleep apnea, rest-
less legs syndrome, and periodic limb
movement in sleep (Boeve et al, 2001a).
All of these sleep disorders are impor-
tant to recognize as treatments exist for
each one.

RBD is intriguing as it tends to occur
in certain disorders (eg, DLB, PD, and
multiple system atrophy) but not in
others (eg, AD, Pick’s disease, fronto-
temporal dementia, corticobasal de-
generation) (Boeve et al, 2003a; Boeve
et al, 2001b; Boeve et al, 2003c). Dys-
function in brain stem neuronal net-
works are believed to underlie RBD
(Boeve et al, 2003a; Boeve et al, 2003c).

Autonomic Dysfunction

Orthostatic hypotension, impotence,
urinary incontinence, and constipation
are common in DLB (Ballard et al,
1998; Hishikawa et al, 2003; Pakiam

KEY POINTS:

A Spontaneous
parkinsonism
(ie, unrelated to
dopamine
antagonist
exposure) is also
a defining
characteristic of
DLB. Signs and
symptoms
include masked
facies, stooped
posture,
shuffling gait,
bradykinesia,
difficulty with
fine motor skills,
sialorrhea,
and tremor.

A REM sleep
behavior
disorder is
common in
DLB, in which
affected
patients seem
to act out
their dreams
by yelling,
screaming,
punching,
kicking,
swinging,
jumping out
of bed, etc.

A Orthostatic
hypotension,
impotence,
urinary
incontinence,
and constipation
are common
in DLB.
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KEY POINTS:

A

Recent
clinicopathologic
analyses have
shown that the
accuracy of the
clinical criteria
for DLB has
varied widely
among groups
of investigators.

According to the
current DLB
criteria, the
diagnosis of DLB
is appropriate
for those who
have visual
hallucinations
and/or
fluctuations

and develop
parkinsonism

(1) at any point
after the onset of
dementia, or

(2) no more than
1 year before
the onset of
dementia;

the term PDD

is appropriate
for those

who develop
dementia more
than 1 year after
the onset of
parkinsonism.
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TABLE 4-2

Male gender predilection

Typical Clinical Features of Rapid Eye Movement
Sleep Behavior Disorder (RBD)

Onset age 50 to 65 years (range 20 to 80 years)
Vocalizations, swearing, screaming

Motor activity varies from simple limb jerks to complex motor behavior,

with injuries to patient or bed partner

Dreams often involve chases or attacks by animals or humans
Exhibited behaviors mirror dream content
Behaviors tend to occur in latter half of the sleep period

When associated with neurodegenerative disease, RBD often precedes

dementia and/or parkinsonism by years or decades

Reprinted with permission from Boeve B, Silber M, Ferman T, et al. REM sleep behavior disorder in
Parkinson’s disease, dementia with Lewy bodies, and multiple system atrophy. In: Bedard M, Agid Y,
Chouinard S, et al, editors. Mental and behavioral dysfunction in movement disorders. Totowa, NJ:

Humana Press, 2003a;383-397.

et al, 1999), although the frequency of
each feature in DLB has not been
systematically studied. Lewy bodies
have been found in the intermedio-
lateral column of the spinal cord,
reflecting the rather widespread na-
ture of Lewy body pathology in the
central nervous system (Hishikawa
et al, 2003; Pakiam et al, 1999).

DIAGNOSTIC CRITERIA

The criteria for the clinical diagnosis
of DLB as per the CDLB (or McKeith)
criteria, originally published in 1996
(McKeith et al, 1996), were refined in
1999 (McKeith et al, 1999); the clini-
cal and pathologic criteria are shown
in Tables 4-3 and 4-4, respectively.
A similar set of clinical criteria, pro-
posed by the Consortium to Establish
a Registry in Alzheimer’'s Disease
(Mirra, 1994), is shown in Table 4-5.
Recent clinicopathologic analyses have
shown that the accuracy of the clin-
ical criteria has varied widely among
groups of investigators (Hohl et al,
2000; Lopez et al, 2000; McKeith et al,
2000b; Mega et al, 1996; Verghese

et al, 1999). Although the specificity
for the CDLB criteria is rather high in
most studies, sensitivity is relatively
low, and further refinement in the cri-
teria is necessary.

One criticism of the CDLB criteria is
the lack of details regarding the mini-
mum number and specific extrapyra-
midal features that should warrant the
label of parkinsonism. Also, according
to the CDLB criteria, the diagnosis of
DLB cannot be applied to those who
develop dementia greater than 1 year
after the onset of parkinsonism. In
other words, the diagnosis of DLB is
appropriate for those who have visual
hallucinations and/or fluctuations and
develop parkinsonism (1) at any point
after the onset of dementia, or (2) no
more than 1 year before the onset of
dementia; the term PDD is appropriate
for those who develop dementia more
than 1 year after the onset of parkin-
sonsim. Another criticism is the lack
of operational criteria for the determi-
nation of whether “fluctuations” are
present. Some investigators have sug-
gested that RBD should be added as a
core criterion for the diagnosis of DLB



IR Clinical Diagnosis of Dementia With Lewy
Bodies (DLB): Consortium on Dementia With

Lewy Bodies (CDLB) or ‘““McKeith’’ Criteria

Core Features

Progressive cognitive decline that interferes with normal social and
occupational functioning

Deficits on tests of attention/concentration, verbal fluency,
psychomotor speed, and visuospatial functioning often prominent

Prominent or persistent memory impairment may not be present early
in course of illness

Two of the following core features necessary for the diagnosis of
clinically probable DLB, and one necessary for the diagnosis of
clinically possible DLB:

Fluctuating cognition or alertness
Recurrent visual hallucinations
Spontaneous features of parkinsonism
Supportive Features

Repeated falls

Syncope

Transient loss of consciousness
Neuroleptic sensitivity

Systematized delusions

Tactile or olfactory hallucinations
REM sleep behavior disorder
Depression

Features Suggesting Disorder Other Than DLB

Cerebrovascular disease evidenced by focal neurologic signs and/or
cerebral infarct(s) present on neuroimaging study

Findings on examination or on ancillary testing that another medical,
neurologic, or psychiatric disorder sufficiently accounts for clinical
features

REM = rapid eye movement.

Adapted with permission from McKeith IG, Galasko D, Kosaka K, et al. Consensus guidelines for the
clinical and pathological diagnosis of dementia with Lewy bodies: report of the CDLB international
workshop. Neurology 1996;47:1113-1124; and McKeith IG, Perry EK, Perry RH, et al. Report of the
second dementia with Lewy bodies international workshop: diagnosis and treatment. Neurology
1999;53:902-905. Copyright # 1996,1999, AAN Enterprises, Inc.

(Boeve et al, 2003c; Knopman et al, disease course, whereas patients with
2003). The timing of the onset of visual  AD tend to experience them late in the
hallucinations may also be important, disease course. These and other issues
as patients with DLB tend to experi- will surely be debated at future con-
ence visual hallucinations early in the sensus conferences.
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KEY POINT:

A No specific
findings on
blood, urine,
or CSF
analysis that
are diagnostic
of DLB have
been identified
as yet.

DEMENTIA WITH LEWY BODIES

TABLE 4-4

Pathologic Diagnosis of Dementia With
Lewy Bodies (DLB): Consortium on

Dementia With Lewy Bodies (CDLB) Or
““McKeith’’ Criteria

Essential for Diagnosis of DLB

Lewy bodies
Lewy-related neurites
Plaques

Neurofibrillary tangles

Associated but not Essential

Regional neuronal loss, especially brain stem and nucleus basalis

of Meynert

Spongiform change and synapses loss

Neurochemical abnormalities and neurotransmitter deficits

Adapted with permission from McKeith IG, Galasko D, Kosaka K, et al. Consensus guidelines for
the clinical and pathological diagnosis of dementia with Lewy bodies: report of the CDLB
international workshop. Neurology 1996;47:1113-1124. Copyright # 1996, AAN Enterprises,

Inc.

VIR Clinical Diagnosis of

Dementia With Lewy
Bodies (DLB): Consortium
to Establish a Registry
for Alzheimer’s Disease
(CERAD) Criteria

Core Features

Clinical Dementia Rating score of 0.5 to 2.0
Two of the following:

Delusions or hallucinations
Extrapyramidal signs

Unexplained falls/change of consciousness
Supportive Features

Fluctuating course

Levodopa failure

Dementia > extrapyramidal signs

Weight loss, dysphagia, decreased mood

Reprinted with permission from Mirra S, Gearing M, Heyman A.
CERAD guide to the clinical assessment of Alzheimer’s disease
and other dementias. CERAD, 1994. (For information, contact
Albert Heyman, MD, Box 3203, Duke University Medical Center,
Durham, NC 27710.)

DIAGNOSTIC EVALUATION

Laboratory testing, neuropsychologi-
cal testing, and structural neuroimag-
ing are recommended for evaluating
individuals with dementia (Knopman
et al, 2001) (Appendix B). Although
other diagnostic procedures such as
electroencephalography (EEG) and pos-
itron emission tomography are not rec-
ommended in the routine workup of
individuals with cognitive impairment/
dementia, these procedures may be
helpful in select patients (Table 4-6).
The following discussion presents data
published to date on the findings as-
sociated with DLB.

Blood and Urine

No specific findings on laboratory test-
ing of blood or urine have yet been
identified that are characteristic of DLB.
The role of laboratory testing is most
helpful in identifying treatable causes
of cognitive impairment (Knopman
et al, 2001).



TABLE 4-6

Findings on Ancillary Testing Favoring Underlying
Lewy Body Disease Rather Than Alzheimer’s

Disease in the Setting of Dementia

Neuropsychological testing: impairment on measures of attention, visual-

perceptual organization, and letter fluency, with relative preservation on
measures of confrontation naming and verbal memory

slowing

atrophy

Electroencephalography: moderate to severe delta or dysrhythmic

Magnetic resonance imaging: minimal neocortical and hippocampal

Single-photon emission computed tomography or positron emission

tomography: hypoperfusion/hypometabolism most prominent in the

parieto-occipital regions

Polysomnography: increased electromyographic tone associated with

dream enactment behavior during rapid eye movement sleep

Cerebrospinal Fluid Analysis

No specific findings on cerebrospinal
fluid (CSF) analysis that are diagnostic
of DLB have been identified as yet.

Neuropsychological Testing

Neuropsychological testing typically
shows impairment on measures of
attention/concentration and visuo-
spatial functioning in DLB (Mori et al,
2000; Salmon et al, 1996; Simard et al,
2000). A similar pattern of deficits
on neuropsychological testing occurs
in patients with dementia plus RBD,
in which impaired visual-perceptual
organizational skills, constructional
praxis, and verbal fluency have been
demonstrated (Boeve et al, 1998). A
subsequent analysis in which the neu-
ropsychometric profile of patients with
dementia plus RBD was compared with
cases of autopsy-proven AD revealed
a striking double dissociation, in which
the dementia plus RBD group had
worse impairment on measures of at-
tention, visual-perceptual organization,
and letter fluency, while the AD group
had significantly worse performance
on confrontation naming and verbal

memory (Ferman et al, 1999). The
findings indicated that patients with
RBD and degenerative dementia have
a significantly different pattern of cog-
nitive performance from AD, and the
pattern of cognitive differences from
AD is similar to that reported between
DLB and AD (Ferman et al, 1999). The
neuropsychometric features in patients
with dementia and RBD who did not
have parkinsonism or visual hallucina-
tions were recently reported (Ferman
et al, 2002). Neurocognitive data from
groups of patients with a similar de-
mentia severity were compared in
those with clinically probable DLB,
dementia and RBD without visual hal-
lucinations or parkinsonism, and au-
topsy-proven AD. The neurocognitive
profiles between the probable DLB
and dementia with RBD groups did
not differ, and when compared with
the AD group, both had worse visual
perceptual organization and sequenc-
ing and better confrontation naming
and verbal memory. These findings
demonstrated that patients with de-
mentia and RBD who do not have
parkinsonism or visual hallucinations
have a dementia syndrome that is

KEY POINTS:

A Neuro-
psychological
testing typically
shows
impairment
on measures
of attention/
concentration
and visuospatial
functioning
in DLB.

A Patients with
dementia and
RBD who do
not have
parkinsonism
or visual
hallucinations
have a dementia
syndrome that
is neuro-
psychologically
indistinguishable
from that of
probable DLB,
and the
features of
both of these
groups differ
from AD. These
findings suggest
that the
presentation of
dementia and
RBD despite
the absence
of the other
core features
of DLB may
indicate
underlying Lewy
body disease.
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KEY POINTS:
A Compared with

patients with
AD, patients
with DLB tend
to have more
background
slowing on
electro-
encephalography
less hippocampal
atrophy on MR,
and occipital
hypoperfusion/
hypometabolism
on functional
neuroimaging
studies.

A poly-
somnogram can
be justified

for almost any
patient with
loud disruptive
snoring and
apneic pauses
(and thus
probable
obstructive
sleep apnea),
hypersomnia
associated with
nocturnal leg
jerks (and thus
probable
symptomatic
periodic limb
movements in
sleep), or
frequent dream
enactment
behavior (and
thus the
potential for
injury due

to RBD).
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neuropsychologically indistinguishable
from that of probable DLB, and the
features of both of these groups differ
from AD (Ferman et al, 2002). There-
fore, in the absence of visual hallucina-
tions or parkinsonism, the presentation
of dementia and RBD may indicate
underlying Lewy body disease. This
study suggests that early detection of
evolving DLB may be possible and
emphasizes the utility of probing for
RBD in the clinical interview and of
neuropsychological testing. A recent
report on the neuropathologic find-
ings in patients with RBD plus demen-
tia, in which all patients had limbic or
neocortical Lewy body disease, empha-
sizes the RBD/Lewy body disease asso-
ciation and the very low (if not absent)
frequency of RBD associated with pure
AD (Boeve et al, 2003c).

Electroencephalography

Studies involving electroencephalogra-
phy have shown more background
slowing in patients with DLB com-
pared with those with AD (Briel et al,
1999). Although background slowing is
not specific for DLB, normal findings
on electroencephalography may argue
against underlying DLB.

Structural Neuroimaging

In the setting of dementia, structural
neuroimaging with computed tomog-
raphy (CT) or magnetic resonance im-
aging (MRI) has classically been used
to rule out a tumor, abscess, hydro-
cephalus, etc. The presence and to-
pography of atrophy may, however,
provide diagnostic information. There
is ample data on the significance of
hippocampal atrophy in patients with
mild cognitive impairment (MCI) and
AD (Jack et al, 2000; Jack et al, 1999),
which stands to reason as the brunt of
pathology in AD is in the mesial tem-
poral lobes. Less hippocampal atrophy
is evident on CT and MRI scans in DLB
when compared with AD and vascular

dementia (Barber et al, 2000; Barber
et al, 1999).

Functional Neuroimaging

Parietal and, particularly, occipital hy-
poperfusion of single-photon emission
computed tomography (SPECT) and
hypometabolism on positron emission
tomography have been associated with
DLB (Lobotesis et al, 2001; Minoshima
et al, 2001; Turner et al, 1997). In two
studies comparing the occipital hypo-
perfusion/hypometabolism of DLB with
findings in AD, the sensitivity was mod-
est to high (64% to 90%) while the
specificity was high (80% to 86%)
(Lobotesis et al, 2001; Minoshima et al,
2001). Additional radiologic-pathologic
correlations are necessary to clarify the
role of functional neuroimaging in
dementia assessment.

Polysomnography

Although RBD appears to be quite fre-
guent in and relatively specific for DLB
in the setting of dementia, the positive
and negative predictive values of RBD
for DLB compared to the non-DLB
dementing disorders have not been
systematically studied in a prospective
unbiased manner. The critical poly-
somnography (PSG) finding in RBD
involves the loss of the normal electro-
myographic atonia during REM sleep,
also known as REM sleep without ato-
nia (RSWA). RSWA therefore repre-
sents the electrophysiologic substrate
for RBD, but the diagnosis of RBD
requires (1) RSWA plus (2a) a history
of dream enactment behavior or (2b)
dream enactment behavior during REM
sleep captured on the PSG (Mahowald
and Schenck, 2000). Some individuals
who have the PSG finding of RSWA do
not exhibit abnormal behaviors on the
PSG and do not have a history of night-
mares and dream enactment behavior.
Although some of these patients sub-
sequently develop clinical RBD, it re-
mains to be seen if RSWA distinguishes



DLB from non-DLB cases in the setting
of dementia. At present, therefore, it is
difficult to justify performing a PSG if
the only question is whether the pa-
tient has the electrophysiologic finding
of RSWA. However, PSG can be justi-
fied for almost any patient with loud
disruptive snoring and apneic pauses
(and thus probable obstructive sleep
apnea), hypersomnia associated with
nocturnal leg jerks (and thus probable
symptomatic periodic limb move-
ments in sleep), frequent dream enact-
ment behavior (and thus the potential
for injury due to RBD), etc. If sufficient
REM sleep is present on the PSG re-
gardless of the primary indication for
the PSG, electromyographic tone and
motoric behavior during REM sleep
can be scrutinized, thereby providing
a means to determine if RSWA and
RBD are present.

Autonomic Testing

While autonomic dysfunction clearly
occurs in some patients with DLB (Bal-
lard et al, 1998; Hishikawa et al, 2003;
Pakiam et al, 1999), the frequency and
qualitative features of such dysfunction
and the role of autonomic testing in the
assessment of dementia will require
further study.

MANAGEMENT

No therapy has yet been identified that
significantly alters Lewy body disease
pathophysiology. Management s there-
fore directed toward target symptoms.
Although only a few double-blind pla-
cebo-controlled clinical trials have
been carried out specifically in DLB pa-
tients, sufficient experience provides
some suggestions for therapy. Impor-
tantly, although progressive neuronal
death does occur in DLB, the severity
appears to be less than that in Alz-
heimer’s disease and frontotemporal
dementia (Dickson, 2001; Dickson,
2002; Kosaka 2000), suggesting that

medical therapy may be as or more
effective in DLB than in other dement-
ing disorders (Case 4-2). The follow-
ing approach addresses strategies for
the five categories of symptomatology
as described above (Table 4-8).

Cognitive Impairment

The cholinergic deficit in DLB is now
well established. There are several re-
ports that dramatic improvement in
cognitive functioning as well as neu-
ropsychiatric symptoms can occur
when cholinesterase inhibitors are
used in patients with DLB (Lanctot
and Herrmann, 2000; McKeith et al,
2000a; McKeith et al, 2003). The cur-
rently available cholinesterase inhibi-
tors include tacrine, donepezil, rivas-
tigmine, and galantamine. Because of
the need for laboratory monitoring
when using tacrine, this agent is rarely
used. Although in theory cholinergic
stimulation should worsen parkinson-
ism, increased parkinsonism with the
cholinesterase inhibitors occurs very
infrequently (McKeith et al, 2000a;
McKeith et al, 2003); thus clinicians
should consider prescribing one of
these agents for DLB patients who do
not have a contraindication to its use.
Other agents that may improve cog-
nition, apathy, and psychomotor slow-
ing include the psychostimulants, car-
bidopa/levodopa, and the dopamine
agonists, presumably through their
effects on the frontosubcortical neural
networks mediating attention and ex-
ecutive functioning.

Management of fluctuations has
been difficult, probably due to the
many possible etiologic underpinnings.
Visuospatial impairment tends to be
more resistant to drug therapy. Mis-
identification errors are also difficult
to treat, although arguments with
one’s reflection in a mirror can be
remedied by covering mirrors in the
home.

KEY POINTS:

A Although
progressive
neuronal death
does occur in
DLB, the severity
appears to be less
than that in
Alzheimer’s
disease and
frontotemporal
dementia,
suggesting that
medical therapy
may be as or
more effective in
DLB than in other
dementing
disorders.

A Although in
theory
cholinergic
stimulation
should worsen
parkinsonism,
increased
parkinsonism
with the
cholinesterase
inhibitors occurs
very infrequently;
thus clinicians
should consider
prescribing
one of these
agents for DLB
patients who do
not have a
contraindication
to its use.
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Case 4-2
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Aright-handed retired executive with 18 years of formal education began experiencing changesin
cognition, mood and perception, motor functioning, and sleep in his mid seventies. He could

not recall details of recent events and

conversations, and he occasionally

forgot to take his medications. He

got lost while driving and later had

trouble navigating in his own home.

He developed a tremor, stooped

posture, and shuffling gait. He was

no longer able to care for himself. He

verbalized despondence and poor

appetite, which improved minimally

after treatment with various selective

serotonin reuptake inhibitors (SSRIs),

but he denied hopelessness and

suicidal ideation. He occasionally

saw children or animals in the home

that were not there, and he expressed "

concern that the children were

stealing from him and might harm

him. There was no history of dream

enactment behavior, but he was

falling asleep intermittently during

the day. There were mild fluctuations

in his symptomatology. His family

arranged nursing home placement.
On initial neurologic examination,

there was evidence of cognitive

impairment (Short Test of Mental

Status [Kokmen et al, 1991] score

of 21/38 with deficits particularly

in attention, learning, calculations, "

constructional praxis, and recall),

limited upgaze on eye movement

testing, mild asymmetric rest tremor

and moderate symmetric postural

tremor, asymmetric rigidity and

bradykinesia, and minimal postural

instability. He was intermittently

drowsy during the interview and

examination and scored 14 on the

Epworth Sleepiness Scale (normal

<10) (Johns, 1991). He had a large

base of tongue and reduced s

anterior-posterior diameter in his

oropharynx. A comprehensive

neurobehavioral evaluation was

undertaken, with findings as shown

in Table 4-7.

TABLE 4-7

Initial Clinical Features and
Findings on Ancillary Testing in
Case 4-2

Clinical Features

p Cognitive impairment

p Parkinsonism

p Depression

p Visual hallucinations

p Paranoid delusions

p Hypersomnolence
Neuropsychological Findings

p Impaired global functioning (Dementia
Rating Scale 100/144)

p Impaired attention/concentration, verbal
fluency, visuospatial functioning (see copy
of Rey-Osterrieth Complex Figure—left
image on Figure 4-2)

p Relatively preserved confrontation
naming and verbal memory

Electroencephalographic Findings

p Moderate dysrhythmic slowing without
epileptiform activity

Polysomnographic Findings

P Moderate obstructive sleep apnea (apnea/
hypopnea index of 37, normal <5); nasal

continuous positive airway pressure
effective at 7 cm H,O

P Moderate periodic limb movements in sleep
(PLMs) (45 PLMs associated with arousal
per hour)

p Normal electromyographic atonia and no
abnormal behaviors during rapid eye
movement sleep

Radiologic Findings

p Mild generalized cerebral cortical atrophy on
magnetic resonance imaging

p Minimal hippocampal atrophy

continued on page 95
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He was diagnhosed with dementia with Lewy bodies, depression, moderate obstructive sleep
apnea, and periodic limb movement disorder. He was initiated on continuous positive airway
pressure (CPAP) at 7 cm H,O and carbidopa/levodopa CR 25/100 two tablets before bedtime,
and upon follow-up 1 month later he and his family noted marked improvement in his
hypersomnolence (Epworth Sleepiness Scale 4), but only mild improvement in cognition. He was
then treated with donepezil 5 mg by mouth every morning and later titrated on carbidopa/
levodopa 25/100 up to two tablets by mouth 3 times a day. The hallucinations resolved and his
mood improved. Over the subsequent 2 months, his cognitive and motor difficulties improved
further enabling him to move into an assisted living residence, learn how to use a computer, and
even enjoy some travel abroad with a companion.

Follow-up examination 1 year after the initial evaluation revealed a Short Test of Mental Status
score of 32/38, no drowsiness, and no significant parkinsonism. On neuropsychological testing,
he scored 137/144 on the Dementia Rating Scale and his drawing of the Rey-Osterrieth Complex
Figure (Osterrieth, 1944) was
remarkably normal (Figure 4-2). He was maintained on his daily and nightly doses of carbidopa/
levodopa, donepezil
with breakfast daily,
and nasal CPAP.

He continued to
reside in an assisted
living setting and
traveled with a
companion to
several cities abroad.
Subsequent
evaluations
demonstrated
stability in his
cognition (Short
Test of Mental
Status 35/38 and
Dementia Rating
Scale 132/144 3 years
after the initial
evaluation) and only
mild parkinsonism.

Comment. Whi_le Initial Evaluation Follow-up Evaluation
this case certainly
is not typical of eV ®] Drawings of the Rey-Osterrieth Complex Figure for Case 4-2 at the

F ; initial examination (left) and subsequent examination 1 year later (right).
al patle_nts V\."th Note the marked distortion on the initial examination but essentially
DLB, this patient normal findings on the subsequent examination.

exemplifies the

remarkable and
sustained improvement in functional status, cognition, neuropsychiatric features, parkinsonism,
and sleep disorders when a comprehensive approach toward management is undertaken.

Neuropsychiatric Features Reassurance and redirection may be
Visual hallucinations occur in most sufficient, particularly if the halluci-
patients with DLB, but they do not nations are not frightening. In those
require drug therapy in all patients. patients who experience fright or
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TABLE 4-8

Symptom/

DEMENTIA WITH LEWY BODIES

Behavior/Disorder Medication

Cognitive Impairment

Forgetfulness

Apathy or
psychomotor
slowing

or subcortical
dementia

Donepezil*

Rivastigmine?

Galantaminet

Methylphenidate!

Amphetamine/
dextroamphetamine?

Modafinil*

Carbidopa/levodopat

Donepezil*

Rivastigmine!

Galantamine?

Starting
Dose

5 mg gAMm

1.5 mg bid

4 mg bid

2.5 mg gAM

5 mg gAM

100 mg gAM

25/100 Y, tab tid

5 mg gAM

1.5 mg bid

4 mg bid

Suggested
Titrating Schedule

Increase to
10 mg gAM
4 weeks later

Increase in

1.5 mg increments
for both doses
every 2 to 4 weeks,
maximum 6 mg bid

Increase in 4 mg
increments for
both doses every
4 weeks, maximum
12 mg bid

Increase in 2.5 mg
to 5.0 mg increments
g3 to 5 days in bid
dosing (AM and noon)

Increase in 5 mg
increments q7 days

in qd—bid

(Am and noon) dosing,
max 25 mg bid

Increase in 100 mg
increments each week,
max 400 mg po gAM

Increase in Y, tab
increments over all

3 daily doses each
week (take 1 hour
before or after meals)

Increase to 10 mg gAM
4 weeks later

Increase in 1.5 mg
increments for both
doses every

2 to 4 weeks,
maximum 6 mg bid

Increase in 4 mg

increments for both
doses every 4 weeks,
maximum 12 mg bid

Symptoms, Behaviors, and Disorders in Dementia With Lewy Bodies:
Selected Medications With Suggested Dosing Schedules*

Typical
Therapeutic
Range

5 mg gAM to
10 mg gAM

1.5 mg bid to
6.0 mg bid

4 mg bid to
12 mg bid

5 mg gAm to
30 mg bid

5 mg gAm to
20 mg bid

100 mg gAM to
400 mg gAM

1 to 3 tabs tid

5 mg gAam to
10 mg gAM

1.5 mg bid to
6.0 mg bid

4 mg bid to
12 mg bid

Continued on next page
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Symptom/
Behavior/Disorder

Neuropsychiatric Features

Hallucinations or
delusions or
behavioral dyscontrol
or agitation/aggression

or nocturnal wandering

or disinhibition

Depression or
emotional lability/
pseudobulbar
affect

Medication

Donepezil*

Rivastigmine!

Galantamine!

Risperidone?

Olanzapine!

Clozapine'

Quetiapine!

Valproic acid'™

Carbamazepine'*

Fluoxetine?

Sertraline®

Paroxetine’

Citalopram®

Starting
Dose

5 mg gam

1.5 mg bid

4 mg bid

0.5 mg ghs

2.5 mg ghs

12.5 mg ghs

25 mg ghs

125 mg ghs

100 mg ghs

10 mg qd

25 mg qd

10 mg qd

10 mg qd

Suggested
Titrating Schedule

Increase to 10 mg
gAM 4 weeks later

Increase in 1.5-mg
increments for both
doses every 4 weeks,
maximum 6 mg bid

Increase in 4-mg

increments for both
doses every 4 weeks,
maximum 12 mg bid

Increase in 0.5-mg
increments q7 days
in bid dosing (am and hs)

Increase in 2.5-mg to
5-mg increments q7
days in bid dosing
(AmM and hs)

Increase in 12.5-mg
increments g2 to 3 days

Increase in 25 mg
increments g3 days

Increase in 125-mg
increments g3 to 7 days
in bid to tid dosing

Increase in 100-mg
increments g3 to 7 days
in bid to tid dosing

Increase to 20 mg
2 to 4 weeks later

Increase to 50 mg

2 weeks later, titrate
gradually up to max of
200 mg qd

Increase to 20 mg 2 weeks
later, titrate gradually up

to max of 50 mg/d

Increase to 20 mg

2 weeks later, titrate
gradually up to

max of 60 mg/d

Typical
Therapeutic
Range

5 mg gAm to
10 mg gAM

1.5 mg bid to
6.0 mg bid

4 mg bid to
12 mg bid

0.5 mg ghs to
1.5 mg bid

2.5 mg ghs to
10 mg bid

25 mg ghs to
50 mg tid

25 mg ghs to
100 mg gAm/
400 mg gpm

250 mg ghs to
500 mg tid

200 mg ghs to
200 mg tid

10 mg qd to
40 mg qd

50 mg qd to
100 mg qd

10 mg to
40 mg qd

10 mg qd to
60 mg qd

Continued on next page
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Ry  Continued

Symptom/
Behavior/Disorder

Anxiety or
obsessions/compulsions

Motor Dysfunction

Parkinsonism

Sleep Disorders

REM sleep
behavior disorder

Insomnia

Medication

Sertraline®

Paroxetine®

Buspirone®

Carbidopa/levodopa®

Pramipexole’

Clonazepam?

Melatonin®

Trazodone!

Zolpidem
Quetiapine!
Chloral hydrate!

Melatonin®

Starting
Dose

25 mg qd

10 mg qd

5 mg bid

25/100
%, tab tid

0.125 mg bid

0.25 mg ghs

3 mg ghs

25 mg ghs

5 mg ghs
12.5 mg ghs
500 mg ghs

3 mg ghs

DEMENTIA WITH LEWY BODIES

Suggested
Titrating Schedule

Increase to 50 mg
2 weeks later,
titrate gradually
up to max of

200 mg qd

Increase to 20 mg
2 weeks later,
titrate gradually up
to max of 50 mg/d

Increase in 5 mg
increments in bid-tid
dosing q3—5 days,
max of 60 mg/d

Increase in Y%, tab
increments for all

3 daily doses each
week (take 1 hour
before or after meals)

Increase in 0.125 mg
increments for both
daily doses g2 to 3 days

Increase in 0.25 mg
increments q7 days

Increase in 3-mg
increments g3 to

5 days up to 12 mg
if necessary

Increase in 25-mg
increments g3 to
5 days

Increase up to
10 mg ghs

Increase in 12.5-mg
increments g3 to 5 days

Increase in 500-mg
increments g5 to 7 days

Increase in 3-mg
increments g3 to

5 days up to 12 mg
if necessary

Typical
Therapeutic
Range

50 mg qd to
100 mg qd

10 mg qd to
40 mg qd

5 mg tid to
10 mg tid

1 to 3 tabs tid

0.25 mg bid to
1.0 mg bid

0.25 mg/night to
1.0 mg/night

3 mg/night to
12 mg/night

50 mg/night to
200 mg/night

5 mg/night to
10 mg/night

12.5 mg/night to
100 mg/night

500 mg/night to
1500 mg/night

3 mg/night to
12 mg/night

Continued on next page
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Symptom/
Behavior/Disorder Medication
Restless legs syndrome/
periodic limb
movement disorder

Pramipexole*

Gabapentin®

Excessive daytime
somnolence

Amphetamine/
dextroamphetamine!

Modafinil*

Autonomic Dysfunction

Orthostatic
hypotension

Midodrine

Carbidopa/levodopa!

Methylphenidate!

Fludrocortisone

Starting
Dose

Suggested
Titrating Schedule

25/100 or
CR 25/100

1 tab ghs, increase to
2 tabs 1 week later
if necessary

0.125 mg ghs Increase in 0.125 mg
increments g2 to

3 days

100 mg ghs Increase in 100-mg
increments g2 to

3 days

2.5 mg gAM Increase in 2.5-mg to
5.0-mg increments
g3 to 5 days in bid

dosing (AM and noon)

5 mg gAmM Increase in 5-mg
increments q7 days
in qd—bid (am and
noon) dosing, max
25 mg bid

100 mg gAM Increase in 100-mg
increments each week,

max 400 mg po gAM

0.1 mg qd Increase in 0.1-mg
increments g5 to

7 days, max 1.0 mg/d

5 mg tid Increase up to

10 mg tid if necessary

Typical
Therapeutic
Range

1 to 2 tabs ghs

0.25 mg/night to
0.75 mg/night

300 mg/night to
1200 mg/night

5 mg gAam to
30 mg bid

5 mg gAam to
20 mg bid

100 mg gAM to
400 mg gAM

0.1 mg qd to
0.3 mg qd

5 mg tid to
10 mg tid

gAM = every morning; bid = twice a day; po = by mouth; tid = three times a day; ghs = each bedtime, every night; g = every;
hs = at bedtime; qd = every day; gpm = each evening.

*Disclaimer: The choice of which agents to use and which dosing schedules to recommend must be individualized. It is the
responsibility of the clinician to consider potential side effects, drug interactions, allergic response, life-threatening reactions
(eg, leukopenia with clozapine), dosing changes due to renal or hepatic dysfunction, etc, before administering any drug to
any patient, including those listed above. Dr Boeve, Mayo Foundation, and the American Academy of Neurology will not be
responsible for any adverse reactions of any kind to any patient regarding the content of this information.

fPeriodic laboratory monitoring necessary—refer to guidelines provided by manufacturer.

iNot FDA-approved for the symptoms/behavior/disorder.

SFDA-qualified.

Adapted with permission from Boeve BF. Diagnosis and management of the non-Alzheimer dementias. In: Noseworthy JW, ed. Neurological
therapeutics: principles and practice. London: Martin Dunitz, 2003;2826 —2854.

develop paranoid delusions around
the hallucinations, drug therapy is of-
ten necessary. The cholinesterase in-
hibitors can be effective for hallucina-
tions in any sensory sphere (Lanctot
and Herrmann, 2000; McKeith et al,

2000a; McKeith et al, 2003). Neurolep-
tic sensitivity, in which striking and
irreversible parkinsonism can evolve
shortly after use of neuroleptics, has
led to the recommendation that con-
ventional neuroleptics should be
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KEY POINTS:
A The cholines-

terase inhibitors
can also decrease
the frequency
and severity

of visual
hallucinations
and delusions.

The atypical
neuroleptics are
often effective
for hallucina-
tions, delusions,
and agitation,
and the selective
serotonin
reuptake
inhibitors are
often effective
for depression.
Conventional
neuroleptics
and tricyclic
antidepressants
should be
avoided in
patients

with DLB.

Many of the
parkinsonian
signs and
symptoms of DLB
can respond to
carbidopa/
levodopa and the
dopamine
agonists. Their
use is primarily
limited by the
side effects.

Orthostatic
hypotension can
be managed by
liberalizing salt
in the diet,

salt tablets,
thigh-high
compression
stockings,
fludrocortisone,
and midodrine.
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avoided in patients with DLB (McKeith
et al, 1996; McKeith et al, 2003). There
are infrequent reports of neuroleptic
sensitivity even among the newer atyp-
ical neuroleptic agents, and some of
these have been minimally effective for
psychotic features (Walker et al, 1999).
Hallucinations, delusions, or agitation
in patients with DLB as well as Par-
kinson’s disease (with or without de-
mentia) can improve with clozapine
(Dewey and O’Suilleabhain, 2000), ris-
peridone (Leopold, 2000), olanzapine
(Aarsland et al, 1999; Cummings et al,
2002), and quetiapine (Dewey and
O’Suilleabhain, 2000; Tariot and Ismail,
2002), as well as the cholinesterase
inhibitors. Therefore, if problematic
hallucinations, de-lusions, or agitation
occur in patients with DLB who do
not respond to the cholinesterase in-
hibitors, clinicians should consider
quetiapine, clozapine, or olanzapine,
keeping in mind that problematic or-
thostatism can occur with these agents.
The mood-stabilizing effects of valproic
acid or carbamazepine may be desired
for some patients.

Depression is very common in DLB,
likely due in part to the serotonergic
dysfunction in this disorder. The SSRIs
are usually effective and well tolerated.
Although none of the newer antide-
pressant agents has been shown to be
superior to the others, the tricyclic
antidepressants should be avoided in
DLB because of their anticholinergic
properties. Electroconvulsive therapy
can be effective in some patients with-
out significantly worsening cognition.
Anxiety is also common and can be
treated by an SSRI or buspirone.

Motor Dysfunction

Many of the parkinsonian signs and
symptoms of DLB can respond to car-
bidopa/levodopa and the dopamine
agonists. Their use is limited by the
side effects, as these agents can exac-
erbate psychotic symptoms or ortho-

statism. Since many DLB patients have
a postural rather than resting tremor,
therapies effective for essential/familial
tremor can be used if the tremor sig-
nificantly impedes activities of daily
living. Electroconvulsive therapy may
also alleviate parkinsonism through
unknown mechanisms. Most experts
view dementia as an exclusionary fac-
tor when considering surgical forms of
therapy such as pallidotomy and deep-
brain stimulation for parkinsonism.

Autonomic Dysfunction

Orthostatic hypotension can occur
in DLB, likely due to degenerative
changes in the intermediolateral cell
column of the spinal cord (Pakiam
et al, 1999). As in PD, management
includes liberalizing salt in the diet, salt
tablets, thigh-high compression stock-
ings, fludrocortisone, and midodrine
(Drugs to treat, 2002).

Sleep Disorders

Violent dreams/nightmares and poten-
tially injurious dream enactment be-
havior are typical of RBD. However,
patients with severe OSA can have
features identical to RBD, and the
nightmares and flailing limb behavior
are eliminated with nasal CPAP. Hence,
PSG +/— nasal CPAP trial should be
considered in most DLB patients with
a history suggesting RBD and/or OSA.

The goals of therapy for RBD are
to minimize abnormal behavior and
unpleasant dreams and, particularly,
to minimize the potential for injury
(Boeve et al, 2003a). All patients and
their bed partners should be coun-
seled on simple steps to minimize
injury, such as moving lamps and night-
stands away from the bed and placing a
mattress or cushion of some type on
the floor adjacent to the bed (many
patients use inexpensive foam pad-
ding). Clonazepam has been the main-
stay of medical therapy, usually effective
at 0.25 mg/night to 0.50 mg/night, but



doses above 1 mg nightly are necessary
in some patients (Olson et al, 2000;
Schenck and Mahowald, 1990). Al-
though there is reluctance to use agents
such as clonazepam in patients with
dementia, exacerbation of cognitive im-
pairment is rarely seen in DLB patients
with RBD when 0.25 mg to 1.0 mg of
clonazepam is used (Boeve et al, 2003a;
Boeve et al, 2001a). Recent experience
with melatonin shows that doses rang-
ing from 3 mg/night to 12 mg/night can
be effective either as sole therapy, or in
conjunction with clonazepam when ei-
ther melatonin or clonazepam alone is
ineffective (Boeve et al, 2003b). Other
drugs reported to improve RBD include
donepezil, triazolam (Olson et al, 2000),
clozapine (Olson et al, 2000), and que-
tiapine (Boeve et al, 2003a; Boeve et al,
2001a).

Insomnia can be caused by degener-
ative changes in the key networks in-
volved in the initiation and maintenance
of sleep, by one or more primary sleep
disorders (eg, restless legs syndrome,
periodic limb movements in sleep, OSA,
or central sleep apnea syndrome), by
depression, and by medications (Boeve
et al, 2001a). A careful sleep history and
PSG can help determine the cause(s)
and possible therapies (Boeve et al,
2001a). Contrary to popular belief, nasal
CPAP therapy or bilevel positive airway
pressure is tolerated by many patients
with dementia, sometimes resulting in
significant improvement in alertness
and cognition (Boeve et al, 2001a). If
due to cholinesterase inhibitor therapy,
dosing donepezil in the morning or
dosing rivastigmine or galantamine no
later than 6:00 PM may alleviate insom-
nia. Drugs effective for primary in-
somnia include trazodone, melatonin,
chloral hydrate, zolpidem, and the atyp-
ical neuroleptics (eg, quetiapine, olan-
zapine, clozapine, or risperidone).
Among the SSRIs, fluoxetine may pre-
cipitate or aggravate insomnia, while
mirtazepine may improve insomnia.

There are no published data or anec-
dotal reports regarding gamma-hydrox-
ybutyrate, which has profound sedating
effects.

Excessive daytime somnolence can
be caused by a similar set of etiolo-
gies noted above for insomnia (Boeve
et al, 2001a). Recent data in patients
with PD and psychosis have shown
narcoleptic-like features in some pa-
tients (Arnulf et al, 2000). Modafinil
can improve excessive daytime somno-
lence in PD patients, and there are
anecdotal reports of modafinil or
methylphenidate improving hyper-
somnia in patients with DLB (Boeve
et al, 2001a).

Although polysomnography can pro-
vide important diagnostic and thera-
peutic information, it can be arduous
to perform in patients with DLB. Many
sleep laboratories do not have simul-
taneous PSG video monitoring equip-
ment, which is critical for evaluating
patients with a parasomnia history.
The slowing of the background EEG
activity can make PSG scoring difficult.
Non-neurologist sleep clinicians tend
to focus on sleep-related breathing,
although RBD and periodic limb move-
ments in sleep are common in DLB.
Therefore, DLB patients and their bed
partners with sleep-related issues are
often best served by referral to a sleep
neurologist at an accredited sleep dis-
order center. Additional information
on such neurologists and sleep disor-
der centers can be found by contacting
the American Academy of Sleep Medi-
cine (www.aasmnet.org).

CONTROVERSIES AND
UNCERTAINTIES

Mild Cognitive Impairment
Preceding Dementia With
Lewy Bodies

MCI represents the transitional state
between normal aging and dementia
(Petersen et al, 2001; Petersen et al,

KEY POINTS:

A All patients with
RBD and their
spouses should
be counseled on
measures to
improve safety in
the sleep
environment.
When the risk of
injury due to RBD
is a concern,
clonazepam
and/or melatonin
is/are often
effective and well
tolerated.

A Contrary to
popular belief,
nasal CPAP
therapy or bilevel
positive airway
pressure is
tolerated by
many patients
with dementia
and OSA,
sometimes
resulting in
significant
improvement in
alertness and
cognition.

A Insomnia due to
cholinesterase
inhibitor therapy
can be managed
by dosing
donepezil in the
morning or
administering the
second dose of
rivastigmine or
galantamine no
later than the
evening meal.
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KEY POINTS:

A Patients with DLB

and their bed
partners with
sleep-related
issues are often
best served by
referral to a sleep
neurologist at an
accredited sleep
disorder center.

The qualitative
and quantitative
features of the
MCI subtypes
that evolve into
DLB are still being
defined.

Numerous
genetic factors,
most of which
have not yet
been identified,
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1999). It is a pathologic state that pre-
sumably occurs in most if not all
patients who eventually develop demen-
tia on a degenerative basis, and thus
individuals with AD, DLB, and fronto-
temporal dementia likely pass through
an MCI state over months or years.
Some have suggested a subclassifica-
tion system for MCI, in which the cog-
nitive characteristics (eg, amnestic MCl,
single nonmemory domain MCI, and
multiple domain MCI) and etiologic
categories of disease (eg, degenerative,
vascular, metabolic) can be presented,
as in Figure 4-3 (Petersen et al, 2001).
Most of the published data involves
patients with amnestic MCI, which of-
ten evolves into AD. The other MCI
subtypes are theoretical constructs,
and the qualitative and quantitative
features of the nonamnestic MCI sub-
types and the prodromal states for the

are likely non-AD dementias are still being de-
aDSLSSC'aLe‘L’B"I;'th fined. As new therapies are developed
and LBb. that may affect amyloid, tau, and synu-

clein pathophysiology in the various
dementing conditions, identification
of the underlying disorder in patients
with early symptoms, including MCI,
will become increasingly important.
Other Conditions Preceding
Dementia With Lewy Bodies
Data gathered thus far suggests that
RBD, parkinsonism, orthostatic hypo-

Subtype Degenerative Vascular Metabolic Other

Amnestic — AD

MCI ? — DLB

Single non ? > AD

memory domain | 2 — DLB

MCI ? - FTD

Multiple- ?— AD

domain ? > DLB

MCI

FIGURE 4-3

Subtypes and etiologic categories of mild cognitive
impairment.

tension, and MCI can each evolve into
the full constellation of features char-
acteristic of DLB (Case 4-3). It remains
to be seen if other conditions, such
as isolated visual hallucinations, anos-
mia, urinary incontinence, and other
symptoms or disorders, can also rep-
resent the initial feature of evolving
DLB (Figure 4-4).

Genetics of Dementia With
Lewy Bodies

There are several reports of familial
DLB (Brett et al, 2002; Galvin et al,
2002; Tsuang et al, 2002), and over half
of the patients with probable DLB and
RBD in one series had one or more
first-degree relatives with parkinson-
ism or dementia (Boeve et al, 1998).
Several of the cases in this chapter
have a positive family history of par-
kinsonism or dementia, as well. Even
within those families with DLB, there
is significant clinical and neuropathol-
ogic heterogeneity (Brett et al, 2002;
Galvin et al, 2002; Gwinn-Hardy, 2002;
Tsuang et al, 2002). The DLB pheno-
type has been observed in at least one
member of the Contursi kindred with
a mutation in «o-synuclein (Langston
et al, 1998). Undoubtedly numerous
genetic factors that are associated
with DLB and LBD have not yet been
identified.

Alzheimer’s Disease Coexisting
With Lewy Body Disease

Pathologic studies have shown that as
many as 80% of cases with limbic or
neocortical LBD have some degree of
coexisting Alzheimer pathology, lead-
ing some to classify LBD into “pure”
(no Alzheimer pathology) and ‘“com-
mon” (sparse to frequent Alzheimer
pathology) forms (Kosaka, 2000).
Cases with common LBD tend to have
diffuse +/— neuritic plaques but rather
sparse to absent neurofibrillary tangles,
particularly in the mesial temporal
lobes, perhaps explaining why those



Case 4-3

A right-handed semiretired business executive exhibited no significant cognitive or
motor symptoms until he was hospitalized at age 66 for pneumonia. He experienced
confusion, temporal and geographic disorientation, and mild paranoia. Laboratory
testing and CT of the head were unrevealing. A neurologist diagnosed AD despite
the absence of symptoms prior to the hospitalization. Upon the patient’s discharge
to home, he returned to his neurologic baseline. Over the subsequent 6 months, he
mistakenly wrote addresses on the wrong side of several envelopes and experienced
one episode of geographic disorientation while driving. He was greatly concerned
about these symptoms, fearing he was truly developing AD.

Over the preceding 5 years, he also had exhibited typical features of RBD but
had neither injured himself nor his wife. His past medical history was otherwise
unremarkable. Family history was notable for dementia in his mother, with onset
in her sixties.

Neurologic examination showed a score of 33/38 on the Short Test of Mental Status,
with difficulties particularly in construction, and a mild postural tremor. Neuropsy-
chological testing was only notable for impairment in visuospatial/visuoconstructional
abilities. Laboratory studies for reversible causes of cognitive impairment were normal.
MRI showed mild generalized cerebral cortical atrophy but no hippocampal atrophy.
Based on these findings and his retained functional abilities, the patient was diag-
nosed with MCI (single nonmemory domain) and was initiated on high-dose vitamin E.

Evaluations over the subsequent 3 years showed the evolution of multiple cognitive,
neuropsychiatric, motor, sleep, and autonomic changes. By age 67 he was experiencing
difficulties in reasoning and decision making as well as prominent fatigue. Neuro-
psychological testing again showed visuospatial/visuoconstructive difficulties, with the
only new finding being impairment on executive functioning. He underwent PSG,
which confirmed RBD but only mild positional OSA and few periodic limb movements
during sleep. By age 68 he had developed orthostatic hypotension and impotence,
and many of the cardinal features of PD had evolved. Yet he continued to be
functionally independent, with only mild difficulties in problem solving and decision
making. Neuropsychological testing showed impairment on attention/concentration
in addition to those aforementioned in other nonmemory domains. By age 69 he was
experiencing daily visual hallucinations involving children and animals, delusions of
intruders in the home, prominent apathy, and striking fluctuations in arousal, yet
his cognitive symptoms had not progressed much. Neuropsychological testing
continued to show marked impairment in visuospatial functioning and attention/ 103
concentration, and while performance on delayed recall measures was dropping, his
confrontation naming was almost perfect. By age 70 a suprapubic catheter had been
placed to manage urinary incontinence, which improved his quality of life, but his
functional abilities had declined greatly due to more prominent cognitive impairment
and parkinsonism.

Comment. This patient presented with symptoms that caused him great concern but
did not significantly affect activities of daily living. Clinical examination and neuro-
psychological testing showed impairment only in the visuospatial/visuoconstructive
domain. Thus, his features at that time were consistent with nonamnestic MCI.
Executive functions and attention/concentration were subsequently affected, and a
dementia syndrome evolved, associated with the typical features of DLB. Some could
argue that this case simply represents early cognitive deficiency associated with
evolving PD, and dementia subsequently developed. In clinical practice such patients
with worrisome symptoms but impairment in only one domain are often reassured
that they do not have AD. The point here is that in some patients the concern is valid
and indeed worrisome, as nonamnestic MCI can evolve into DLB.
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KEY POINTS:
A More work is

needed to clarify
the clinical and
pathophysiologic
significance of
Alzheimer
pathology
associated with
Lewy body
disease.

Controversy
continues as to
whether patients
with DLB and
PDD represent
one or more
distinct
pathophysiologic
processes,
differing
primarily in the
time course of
when the various
features became
manifest. Data
gathered thus far
suggest more
similarities than
differences.

DEMENTIA WITH LEWY BODIES

Mild Cognitive Impairment (MCI)

? Amnestic
? Single Nonmemory-Domain MCI
? Multiple Domain MCI
REM Sleep l Visual
Behavior Disorder Hallucinations
\
Dementia With

Lewy Bodies
/ y

Fluctuations in

Parkinsonism / \ Cognition or Arousal
Urinary I Orthostatic
Incontinence Hypotension

Anosmia

FIGURE 4-4

Possible conditions and disorders that may evolve into the full con-
stellation of features characteristic of dementia with Lewy bodies.

REM = rapid eye movement.

with coexisting AD pathology still have
relatively preserved memory function-
ing. Even those with autosomal domi-
nant AD associated with mutations in
presenilin 1, presenilin 2, or amyloid
precursor protein, as well as patients
with Down’s syndrome, can have some
degree of LBD pathology (Lippa et al,
1995; Trembath et al, 2003). Some
authorities view cases with AD and
LBD pathology not as two distinct
pathophysiologic processes but as re-
lated processes; this view has fostered
the term Lewy body variant of Alz-
heimer’s disease (Hansen and Samuel,
1997), although it has been disputed
(Dickson, 1990). Clearly, more work is
needed to clarify the clinical and path-
ophysiologic significance of Alzheimer
pathology associated with Lewy body
disease.

Dementia With Lewy Bodies
and Parkinson’s Disease With
Dementia

Controversy continues as to whether
patients with typical features of PD
who subsequently develop dementia

(ie, PDD) have the same underlying
pathophysiologic process as do patients
with dementia, fluctuations, and visual
hallucinations who subsequently devel-
op parkinsonism (ie, DLB), differing
primarily in the time course of when
the various features became manifest
(McKeith, 2000; Richard et al, 2002).
Recent evidence suggests that brain
stem, limbic, +/— neocortical Lewy
bodies and Lewy neurites characteristic
of Lewy body disease are the common
thread that ties PDD and DLB together
(Apaydin et al, 2002; Dickson, 2002).
Neuropathologists are not able to pre-
dict which clinical phenotype was
exhibited antemortem in those with
LBD (Dickson, 2001; Dickson, 2002).
Furthermore, one can argue that the
management of PDD is very similar, if
not identical, to that of DLB. The avail-
able data therefore suggest that from
the clinical, pathologic, and pathophys-
iologic perspectives, DLB and PDD are
far more similar than different, but
some authorities still contend that the
two should be considered as separate
entities (Richard et al, 2002).
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