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Opinion statement

Proper diagnosis of dementia with Lewy bodies (DLB) in clinical practice remains subop-
timal as many cases are misdiagnosed, usually as Alzheimer disease (AD) or Parkinson’s
disease (PD) and, in rare cases, psychosis. Therefore, it is important for patients with
dementia to be thoroughly evaluated by a specialist who is familiar with current diagnostic
tests and treatment options. New diagnostic criteria from the Dementia with Lewy Bodies
Consortium have been developed to increase diagnostic sensitivity for DLB (Diagnosis and
management of dementia with Lewy bodies: fourth consensus report of the DLB Consor-
tium; McKeith et al.; Neurology, 89(1): 88–100). REM sleep behavior disorder (RBD) has
been studied more thoroughly in correlation with DLB and is now considered a core
feature. D2 receptor blocking antipsychotics, which can cause severe antipsychotic sen-
sitivity, are now rarely prescribed for treatment. Therefore, severe antipsychotic sensitiv-
ity, which was a suggestive criterion for DLB diagnosis, is now listed as a supportive
feature. Reduced DAT uptake in basal ganglia demonstrated by SPECT or PET imaging has
high specificity (90%) for distinguishing DLB from AD. Reduced uptake on
metaiodobenzylguanidine myocardial scintigraphy correlates with reduced postganglionic
sympathetic cardiac innervation in Lewy body diseases, which can increase specificity for
discriminating probable DLB from probable AD in milder cases of dementia. However, the
latter is more commonly used in Japan and is not used in the USA. The evidence supporting
the benefit of other therapeutic modalities is limited in DLB due to lack of extensive
studies. There are no FDA-approved medications for the treatment of DLB, although some
effective drugs have been used off label to treat various symptoms.

http://crossmark.crossref.org/dialog/?doi=10.1007/s11940-017-0478-x&domain=pdf


Introduction

The term “Lewy body disease” was first proposed by
Kosaka [1] in the 1980, and the first diagnostic criteria
for dementia with Lewy bodies (DLB) was set forth in
1996. Since then, our understanding of this disorder has
increased dramatically . Substantial new knowledge
about REM sleep behavior disorder (RBD) and diagnos-
tic biomarkers has been gained. Color vision impair-
ment is a new finding, which has been reported in DLB
patients and MCI-DLB patients [2–4]. The fourth con-
sensus report of the Dementia with Lewy Bodies Con-
sortium recently revised its recommendations for diag-
nosis andmanagement of DLB [5••] (Table 1). The new
criteria distinguishes between clinical features and diag-
nostic biomarkers and gives more diagnostic weight to
REM sleep behavior disorder and 123iodine-
metaiodobenzylguanidine (MIBG) myocardial scintig-
raphy [5••]. In this review, we will discuss the diagnosis
of cognitive and behavioral symptoms of DLB and com-
ment on the current treatment options for DLB
(Table 2).

To be diagnosedwithDLB, dementiamust be present.
Dementia is defined as a progressive cognitive decline of
sufficient magnitude to interfere with social or occupa-
tional functions or with daily activities [5••] (Fig. 1).

The core clinical features of the disease have been
e x t ended to i n c l ud e RBD in add i t i on to
fluctuating cognition, recurrent visual hallucinations,
and parkinsonism. Basically, dementia in the presence
of polysomnogram-confirmed RBD suggests possible
DLB.

Although there is no direct biomarker of DLB, there are
three indicative biomarkers: reduceddopamine transporter
uptake in the basal ganglia as demonstrated by SPECT or
PET, polysomnographic confirmation of REM sleep with-
out atonia, and low uptake iodine-MIBG myocardial scin-
tigraphy which has gained more recognition in Japan and
East Asia [6] but is not used clinically in the USA.

Possible DLB can be diagnosed in the presence of
dementia with one or more indicative biomarkers or
only one core feature [5••]. Probable DLB diagnosis
requires dementia in the presence of two core clinical
features or one core feature and at least one indicative
biomarker (Fig. 2).

Probable DLB should not be diagnosed on the basis
of biomarkers alone [5••]. DLB should only be diag-
nosed when dementia occurs before or concurrently
with parkinsonism. (For research purposes, a 1-year
period between the onset of dementia and parkinson-
ism continues to be recommended to separate DLB from
PDD [5••].) If parkinsonism is the only core clinical
feature and it appears for the first time with severe
dementia, DLB is less likely.

The management of DLB requires a multifaceted
approach. There are currently no effective Food and
Drug Administration (FDA)-approved treatments for
DLB. Evidenced-based recommendations are limited.
The information provided in the following sections dis-
cusses the pharmacological management of disease
symptoms; it is based on limited randomized trials, case
series, and expert opinion.

Cognition

In early stage disease, memory loss may not be prominent but there are
usually deficits in attention, visual-spatial tasks, and executive function.
Deficits on tests of attention, executive function, and visuoperceptual abil-
ity may occur early. DLB patients perform similarly to those with AD in
episodic and semantic memory [7], language performance (naming and
verbal fluency), and orientation [8]. They perform worse on executive
function and attention tests [7, 9], visual-spatial skills, and perceptual
ability and better in delayed recall [8, 10, 11]. Prominent memory impair-
ment may not occur in the early stages but becomes more evident as the
disease progresses [5••].

The following tests are recommended for brief cognitive screening in DLB:
Montreal Cognitive Assessment (MoCA), Parkinson’s Disease Cognitive Rating
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Table 1. Revised criteria for the clinical diagnosis of probable and possible dementia with Lewy bodies (DLB), reproduced
with modification from McKeith IG, et al., Diagnosis and management of dementia with Lewy bodies: fourth consensus

report of the DLB Consortium. Neurology. 2017 Jul 4;89(1):88–100

Revised criteria for the clinical diagnosis of probable and possible dementia with Lewy bodies (DLB)
Fourth consensus report of the DLB Consortium
Dementia is essential for a diagnosis of DLB, defined as a progressive cognitive decline of sufficient magnitude to interfere with

normal social or occupational functions, or with usual daily activities.

Core clinical features (The first 3 typically occur early and may persist throughout the course.)

Fluctuating cognition with pronounced variations in attention and alertness.
Recurrent visual hallucinations that are typically well formed and detailed.
REM sleep behavior disorder, which may precede cognitive decline.
One or more spontaneous cardinal features of parkinsonism: these are bradykinesia, rest tremor, or rigidity.

Supportive clinical features

Severe sensitivity to antipsychotic agents; postural instability; repeated falls; syncope or other transient episodes of
unresponsiveness; severe autonomic dysfunction: constipation, orthostatic hypotension, urinary incontinence; hypersomnia;
hyposmia; neuropsychiatry symptoms: hallucinations in other modalities; systematized delusions; apathy, anxiety, and
depression.

Indicative biomarkers

Reduced dopamine transporter uptake in basal ganglia demonstrated by SPECT or PET. Abnormal (low uptake) 123iodine-MIBG
myocardial scintigraphy.

Polysomnographic confirmation of REM sleep without atonia.

Supportive biomarkers

Relative preservation of medial temporal lobe structures on CT/MRI scan. Generalized low uptake on SPECT/PET
perfusion/metabolism scan with reduced occipital activity 6 the cingulate island sign on FDG-PET imaging. Prominent
posterior slow-wave activity on EEG with periodic fluctuations in the pre-alpha/ theta range.

Probable DLB can be diagnosed if:

a. Two or more core clinical features of DLB are present, with or without the presence of indicative biomarkers, or
b. Only one core clinical feature is present, but with one or more indicative biomarkers.

Possible DLB can be diagnosed if:

a. Only one core clinical feature of DLB is present, with no indicative biomarker evidence, or
b. One or more indicative biomarkers is present but there are no core clinical features.

DLB is less likely:

a. In the presence of any other physical illness or brain disorder including cerebrovascular disease, sufficient to account in part
or in total for the clinical picture, although these do not exclude a DLB diagnosis and may serve to indicate mixed or
multiple pathologies contributing to the clinical presentation, or

b. If parkinsonian features are the only core clinical feature and appear for the first time at a stage of severe dementia.

DLB should be diagnosed when dementia occurs before or concurrently with parkinsonism. In research studies, the existing
1-year rule between the onset of dementia and parkinsonism continues to be recommended to differentiate between
DLB and PDD.
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Table 2. Treatment strategies for neuropsychiatric symptoms and sleep wake disorder in DLB

Symptom Non-pharmacological
treatment

Pharmacological treatment Cautions

Hallucinations/delusions Do not always need
treatment

Reassure but not to
rationalize
Behavioral techniques
• Distract
• Redirect
• Change the environment

Cholinesterase inhibitor
(donepezil, rivastigmine)

↑ PR interval
↑ QT interval

Quetiapine
12.5 mg at bed time or 1 h
prior to sundowning. Titrate
up by 12.5–25 mg

Maximum 200 mg/day

↑ QT interval
sedation

Orthostatic hypotension
agranulocytosis

↑ risk of death with dementia

Clozapine
12.5 mg at bedtime

↑ QT interval
Orthostatic hypotension

agranulocytosis
↑ risk of death with dementia

Pimavanserine ↑ QT interval
Edema
↑ risk of death with dementia

Depression/anxiety Exercise Citalopram, 10–20 mg/day
Escitalopram, 5–10 mg/day,

titrate up to maximum
20 mg/day

↑ apathy

Sertraline, preferred if
there is excessive sleepiness,
25 mg/day for 1 week,
then 50 mg/day. Assess
the efficacy in 2–4 weeks

Mirtazapine ↑ daytime sleep
↑ RBD

Venlafaxine, duloxetine ↑ RBD

Buspirone (only for anxiety)
5 mg bid, titrate to 15–30 mg
per/day 2–3 times a day

Agitation Provide a predictable
routine

Explain in simple language
Avoid crowds or limit to

an hour for wedding
reunion and birthdays

Consider adult day program

Clonazepam 0.25 mg as needed
Titrate: by 0.25 to 0.5 mg bid

as needed

Sedation

Lorazepam 0.5 mg qd–bid as
needed

Sedation
May cause confusion

Quetiapine
12.5 mg 1–2 h before
anticipated agitation
(sundowning), titrate up by
12.5–25 mg/dose and
twice a day if needed

↑ QT interval
sedation

Orthostatic hypotension
agranulocytosis

↑ risk of death with dementia

Dextrometorphan/quinidine
(off label)

↑ QT interval

REM behavior disorder Counseling patient and
bed partner about
safety measures

Melatonin 3–12 mg qhs Headache
Somnolence

Clonazepam 0.5–2 mg qhs Sedation
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Scale, Parkinson’s Neuropsychometric Dementia Instrument, and Scales for
Outcomes in Parkinson’s Disease—Cognition [10, 12].

Currently, no medication has been approved for use in the USA for cogni-
tion in DLB but there is class I evidence suggesting that donepezil and
rivastigmine improve cognition and global function [13, 14•]. Donepezil at
10mg dose, but not 5mg, improved cognitive function and also fluctuations in
cognition [14•, 15]. Donepezil has been approved for the treatment of DLB in
Japan.

Memantine seems to be well tolerated in most cases. Memantine had a
positive impact on global impression and behavioral symptoms, but its efficacy
on cognitive function is less clear [16]. In a small study, a positive clinical
response to early treatment with memantine, as measured by the Clinical
Global Impression of Change (CGIC), predicted longer survival in patients
with DLB [17] (Table 2).

Donepezil
Standard dose

10 mg daily

Contraindication
Use with caution in patients with cardiac conduction; especially first-degree AV
block, QT prolongation, obstructive pulmonary disease, severe asthma, or
bladder outflow obstruction.

Main side effects
Gastrointestinal (GI) symptoms: diarrhea, nausea, vomiting, loss of appetite
and weight loss; nightmare

Table 2. (Continued)

Symptom Non-pharmacological
treatment

Pharmacological treatment Cautions

Elimination of medications
which may exacerbate RBD

Cholinesterase inhibitors
(rivastigmine)

Night terrors
GI symptoms
↑ PR interval

Excessive daytime
sleepiness

Adjust medication regimen
Recognize and treat primary
sleep disorder (sleep
apnea)

Light therapy
Proper stimulating activity
during the day

Caffeine 1–2 cup in a.m.,
repeat early afternoon
as needed

↑ tremor
↑ anxiety

Modafinil 100–200 mg/day ↑ psychosis
Headache

Armodafinil 150 mg/day
Can be increased to
250 mg/day

↑ agitation and
hallucinations
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How many core features are 
present?

• Fluctua�on in cogni�on
• Hallucina�ons
• Parkinsonism
• RBD

Is there any indica�ve  biomarkers?
• ↓ DAT uptake by PET or SPECT
• ↓ uptake I-MIBG scin�graphy
• PSG confirmed RBD

Possible DLB

≥ 2

0

Is there progressive 
cogni�ve decline?

YES

Does cogni�ve decline 
interfere with social or 
occupa�onal or daily 

ac�vi�es?

YES

NO

≥1

0

Is there any indica�ve 
biomarkers?

1

Unlikely DLB

Mild Cogni�ve 
Impairment

NO

YES

Fig. 1. Diagnostic algorithm for the clinical diagnosis of probable and possible dementia with Lewy bodies (DLB) based on revised
criteria 2017. DA, dopamine; I-MIBG, iodine metaiodobenzylguanidine; RBD, REM sleep behavior disorder; DaT scan, dopamine
transporter (DAT) single photon emission computerized tomography (SPECT) imaging technique; PSG, polysomnography.

ORTHOSTATIC HYPOTENSION

SUPINE HYPERTENSION

URINARY SYMPTOMS

URGENCY

FREQUENCY

NOCTURIA

SEXUAL DYSFUNCTION

CONSTITUTIONAL

CONSTIPATION

HYPOSMIA/ANOSMIA

IMPAIRED COLOR VISION

RUNNY NOSE

DROOLING

SEBORRHEIC DERMATITIS

EXCESSIVE SWEATING

NEUROPSYCHITARIC SYMPTOMS 

HALLUCINATIONS 

VISUAL OR OTHER MODALITIES 

ILLUSIONS

DELUSION

DEPRESSION, ANXIETY

REM SLEEP BEHAVIOR DISORDER

EXCESSIVE DAYTIME SLEEPINESS

COGNITIVE FLUCTUATION (STARING INTO SPACE,  
EPISODES OF DISORGANIZED SPEECH)

MOTOR  SYMPTOMS

SPONTANEOUS PARKINSONISM ( ONLY 1 
CARDINAL FEATURE IS REQUIRED)

BRADYKINESIA

RIGIDITY

REST TREMOR , (LESS COMMON)

POSTURAL AND ACTION TREMOR

POSTURAL INSTABILITY

SLOW SHUFFLING GAIT, FALLS

MYOCLONUS JERK

DEMENTIA

MEMORY & OBJECT NAMING ARE LESS AFFECTED IN 
THE BEGINNING.

EARLY OCCURRENCE OF DEFICIT IN:

THE SPATIAL AND PERCEPTUAL SKILLS

COPYING CUBE, DRAWING PENTAGON

VISUAL TRACKING 

TRAIL MAKING TASK

PERCEPTUAL DISCRIMINATION

INCOMPLETE FIGURES, PAREIDOLIA

AUTONOMIC DYSFUNCTION

Fig. 2. Clinical features of dementia with Lewy bodies.
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Major drug interactions

– Drugs with a possible risk for QT prolongation should be used cautiously
and with monitoring when prescribed concomitantly with donepezil.
Combined use with beta blockers increases the risk of bradycardia. Con-
current use of cholinergic agonists and cholinesterase inhibitors should be
avoided.

– Cholinesterase inhibitors may also prolong the neuromuscular blocking
effects if given with neuromuscular blockers [18].

Special points

– 5 mg once daily initially. Upward titration to 10 mg once daily. Caution
with donepezil 23 mg as GI symptoms are more common.

– Patients with nightmares may benefit from daytime dose with meal. But
patient with GI sensitivity benefit from bedtime dosing.

– Use donepezil with caution in those with a history of ulcer disease. The
author avoids using donepezil in patients with history of peptic ulcer
bleeding over the past 6 months.

Rivastigmine
Standard dose

Oral 3–6 mg twice a day, transdermal 9.5–13.3 mg/24 h

Main side effects
See donepezil side effects.

Major drug interaction

– Concurrent use of cholinergic agonists and cholinesterase inhibitors such
as rivastigmine should be avoided.

– Cholinesterase inhibitors may also prolong the neuromuscular blocking
effects if given with neuromuscular blockers.

– The risk of extrapyramidal effects may be increased during concurrent use
of metoclopramide and rivastigmine [19].

Special points
Oral: Start 1.5 mg twice a day, increase by 1.5 mg/dose every 2 weeks to
maximum tolerated dose. Transdermal: Apply 4.6 mg/24 h patch per day
for 4 weeks, then increase every 4 weeks to maximum tolerated dose.

– Advise patients to remove rivastigmine transdermal patch before under-
going magnetic resonance imaging (MRI) as some patches contain metal
components and can overheat causing skin burns [19].

– Rivastigmine has favorable cardiac safety profile compared to donepezil [20].
– Concurrent use of sedating H1 blockers and rivastigmine should be

avoided if possible [19].
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– Discontinue rivastigmine patch if there is allergic contact dermatitis sug-
gested by spreading of application site reaction beyond the patch size or
severe local reactions [19].

Memantine
Standard dose

10 mg twice a day immediate-release formulation; 28 mg/day PO extended-
release formulation

Main side effects
Restlessness, dizziness, somnolence, hypertension, headache, hallucinations,
and increased confusion

Major drug interaction

– It has a major drug interaction with quinidine, procainamide, and
dofetilide.

– Dextromethorphan, amantadine, and ketamine are also NMDA antago-
nists which may lead to additive adverse effects if combined with
memantine [21].

Special points

– Patients who takememantinemust be advised to avoid diphenhydramine
or most over-the-counter sleep aids except for melatonin as they can
worsen confusion.

– For patients with creatinine clearance of 5–29, a target dose of 5 mg twice
daily of immediate-release formulations and a target dose of 14mg/day of
the extended-release capsule is recommended [22].

Parkinsonism
Parkinsonian symptoms occur less often in DLB patients than in PD patients
[23] and maybe milder or absent entirely in DLB [15, 24–26].Subsequently,
many patients with DLB may fall short of the definition of parkinsonism in
Parkinson’s disease, which is bradykinesia in combination with rest tremor
and/or rigidity. Thus, only one of these core parkinsonian features suffices to
meet the core feature for DLB.

When there is a doubt about parkinsonism in the case of tremor, ioflupane
uptake scan by SPECT or PET (DaT scan) can be helpful in making a diagnosis.
Parkinsonian symptoms are usually less responsive to levodopa in DLB than in
PD [27] with less rest tremor and more myoclonus [28]. Dopaminergic treat-
ment commonly used for parkinsonism has a modest effect but may increase
the risk of psychosis.

Carbidopa-levodopa
Standard dose

1–3 tablets of 25–100 mg three times a day
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Main side effects
Nausea, vomiting, hypotension, dyskinesia, axonal neuropathy, sudden sleep
onset, impulse control symptoms, depression, suicidal ideation, and
hallucinations

Major drug interaction

– Avoid concomitant use of levodopa with medications with dopa-
mine antagonist activity such as antipsychotics (i.e., phenothiazine-
type drug).

– Use bupropion cautiously in patients taking levodopa.

Special points

– Levodopa therapy should be started at a low dose (carbidopa-levodopa
25–100 mg half tablet twice a day for 2 days) with slow titration (to one
tablet three times a day). Patients are recommended to take this medica-
tion 30–60 min before or 1–2 h after eating a high-protein meal because
protein reduces the absorption of levodopa.

– Avoid abrupt discontinuation of carbidopa- levodopa therapy.
– Carbidopa-levodopa combinations are contraindicated for use in patients

with closed-angle glaucoma and in patients with a history ofmelanoma [21].
– Iron salts should be separated from levodopa by at least 2 h [21].

Neuropsychiatric symptoms
Anxiety and depression

Anxiety is more common in patients with DLB than in patients with AD [29]. In
one study, patients with DLB were more likely to have a history of anxiety and
depression prior to diagnosis of dementia; anxiety is considered a risk factor for
DLB [30]. Anxiety was not found to be a critical factor for the rate of cognitive
decline in patients with DLB [31]. Interestingly, self-reported anxiety was associ-
ated with slower cognitive decline [31]. Anxiety can occur secondary to psychosis
in some cases, and addressing the latter may improve behavioral symptoms.

DLB patients with symptoms of anxiety report more falls irrespective of
whether they are taking an antidepressant [32]. This finding is similar to a
study of cognitively intact elderly, which noted that people with anxiety do less,
and that leads to deconditioning and increased risk of falls [32].

There is insufficient evidence to support the use of antidepressants in DLB.
Selective serotonin reuptake inhibitors (SSRIs), serotonin-norepinephrine reup-
take inhibitors, andmirtazapine can be considered for the treatment of depression
and anxiety in DLB. These medications, especially venlafaxine and mirtazapine,
may worsen RBD. As such, physicians should inquire specifically about this
adverse effect at follow-up visits because the patient may not report them.

Among SSRIs, sertraline maybe a better first choice because daytime sleep-
iness is common in DLB patients and escitalopram and citalopram can be
considered for patients with difficulty sleeping. Donepezil at 10 mg dose was
also reported to improve depression [15] (Table 2).
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Sertraline
Standard dosage

25–200 mg daily

Contraindications
Concomitant use withMAO inhibitors or within 14 days of stopping treatment
with sertraline is contraindicated because of an increased risk of serotonin
syndrome.

Main side effects
Nausea, diarrhea, insomnia, dry mouth, tremor, ejaculatory dysfunction

Main drug interactions

– QT prolonging medications, serotonergic medications, and drugs metab-
olized by cytochrome p450

Special points

– Start at 12.5 or 25 mg daily. Increase the dose gradually over 1-week
interval.

– Sertraline may be a better first choice for treatment of depression and
anxiety because daytime sleepiness is common in DLB patients.

Escitalopram
Standard dosage

5–10 mg daily

Contraindications
See sertraline contraindications.

Main side effects
Nausea, diarrhea, insomnia, dry mouth, tremor, ejaculatory dysfunction

Main drug interactions
See sertraline drug interactions.

Special points

– Initiate 5mg/day and increased to 10mg/day after the first week. Titrate in
5 mg increments up to a maximum of 20 mg/day.

– Escitalopram and citalopram can be considered for treating depression
and anxiety in DLB patients with difficulty sleeping.
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Citalopram
Standard dosage

10–20 mg daily

Contraindications
Like sertraline

Main drug interactions
Like sertraline

Main side effects
Nausea, diarrhea, insomnia, dry mouth, tremor, ejaculatory dysfunction

Special points

– Initiating 10 mg once daily with titration to 20 mg once daily, if needed,
has been used. Dosages above 20 mg/day are not recommended in those
over 60 years of age due to an association with QT prolongation.

– Citalopram can be considered for treating depression and anxiety in DLB
patients with difficulty sleeping.

– Advise patients that are therapeutically stable on citalopram not to alter
their consumption of grapefruit juice.

– Citalopram is also available in liquid form and can be mixed with water,
orange juice, or apple juice before drinking [22]. This formulation is
suitable for patients who cannot or do not take tablets.

Hallucinations and delusions
Hallucinations in DLB can be simple such as the following: passage (feeling a
shadow passed by), presence (sensation that someone is behind the shoulder),
or illusion (misperception based on actual objects, such as seeing an armchair
as a sitting man). Complex hallucinations are mostly visual. They are not
necessarily terrifying to the patient, especially in the beginning [33]. They
commonly take the form of little people, children, and pets. All other forms of
auditory, tactile, olfactory, and gustatory hallucinations have been reported but
tend to occur less frequently.

Delusions are false beliefs that run contrary to the evidence. They range from
misidentification to paranoia, infidelity, and abandonment. Capgras syn-
drome, which is the belief that a familiar person (spouse or children) has been
replaced by an imposter, is common in patients with DLB. Patients with
Capgras delusions reported more anxiety and had worse behavioral ratings.
They are less likely to tolerate cholinesterase inhibitors [34].

Hallucinations or delusions do not necessarily require pharmacological treat-
ment unless they interfere with the patient’s safety, another person’s safety, or the
patient’s care. No FDA-approved medication for the management of neuropsy-
chiatric symptoms of dementia is available. Typical antipsychotics such as
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haloperidol and atypical antipsychotics with strongD2 receptor antagonism such
as risperidone and olanzapine, which worsen parkinsonism, should be avoided.

A case series of quetiapine in DLB showed reduction of psychiatric symp-
toms for six of nine patients [35]. However, a randomized placebo-controlled
in Lewy body dementia could not show significant difference between two
groups [36]. The following antipsychotics with potential morbidity have been
used off label to treat severe hallucinations and delusions that have failed to
respond adequately to non-pharmacological and pharmacological strategies.

Quetiapine
Standard dosage

25–50 mg once or twice daily

Contraindications
Quetiapine should be used with caution in patients with pre-existing hypo-
tension or cerebrovascular disease.

Caution in patients with cardiac disease or other conditions that may
increase the risk of QT prolongation.

Main side effects
Somnolence, insomnia, orthostatic hypotension, dizziness, confusion,

weight gain, dry mouth, hypercholesterolemia, hypertriglyceridemia

Main drug interactions

– Potent CYP3A4 inducers may result in decreased exposure to quetiapine.
When given concomitant with CYP3A4 inhibitors (i.e., ketoconazole), the
dose of quetiapine should be reduced [37].

– Caution is advisable during concurrent use of quetiapine and QT-
prolonging medications.

Special points

– Starting dose of 12.5 mg at bedtime or 1–2 h prior to time of delusion or
hallucinations (sundowners), with gradual titration can be considered.
The author avoids doses above 200 mg/day because they can cause
anticholinergic adverse effects and worsen confusion.

– High doses may also worsen autonomic symptoms (orthostatic
hypotension).

– The patient’s QT interval must be checked at baseline and periodically,
especially if this medication is given in combination with cholinesterase
inhibitors.

Clozapine
Standard dosage

6.25–50 mg once or twice daily
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Contraindications

– Myeloproliferative disorders, agranulocytosis, bone marrow suppression,
chemotherapy, infection, leukemia, leukopenia, neutropenia

– Patients with coma or severe CNS depression from any cause, paralytic
ileus

Main side effects
Geriatric patients are more likely to experience anticholinergic effects, move-
ment disorders, depression, bone marrow suppression, and agranulocytosis.
Other main side effects are drowsiness, confusion, urinary incontinence or
retention, tachycardia, and syncope [38].

Main drug interactions

– Medications known to cause QT prolongation

Special points

– There is some evidence of efficacy in PD psychosis but it is rarely used in
DLB and only if all other therapies including quetiapine and cholinester-
ase inhibitors failed.

– The starting dose is 6.25 mg; the patient’s complete blood cell count must
be checked weekly to avoid agranulocytosis.

– Clozapine lowers the seizure threshold in a dose-dependent manner [38].

Pimavanserin

Pimavanserin, a non-dopaminergic antipsychotic, is a new class of antipsy-
chotics. This is the first FDA-approved medication for neurobehavioral symp-
toms (psychosis) in patients with a neurodegenerative disease (PD) [39•].
There is good evidence supporting the use of pimavanserin in PD psychosis, but
controlled clinical trial data inDLB are needed. Limited case report suggests that
it is safe and effective in DLB patients [40]. QT prolongation remains to be a
concern when using this medication.

Sleep disorders

DLB patients frequently have several sleep problems that occur simultaneously;
they can be multifactorial due to degeneration of the brain area that regulates
sleep and/or due to parkinsonism by itself, which causes difficulty with mobility
in bed. Somemedications may also affect sleep such as cholinesterase inhibitors,
which can cause nightmares. The presence of any sleep disorder was associated
with more neuropsychiatric symptoms, higher morbidity, more parkinsonian
symptoms, and excessive daytime sleepiness [41]. Poor sleep quality and daytime
sleepiness have been associated with depressive symptoms in DLB [42].
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Excessive daytime sleepiness in DLB
Hypersomnia can manifest as continuous sleepiness during the day or only
early in the evening followed by insomnia in the early morning. Hypersomnia
can be managed by promoting good sleep hygiene habits such as going to bed
and waking at the same time every day and avoiding long naps or naps in the
afternoon or evening. If tremor and anxiety are not prominent disturbing
complaints, patients may consume one or two cups of coffee in the morning
and/or early afternoon [43].

Case studies of stimulants such as modafinil and armodafinil have pro-
duced inconsistent results [44]. Armodafinil has been associated with increased
wakefulness but may exacerbate agitation and hallucinations [45].

Limited case series suggest that donepezil treatment reduces sleep distur-
bances in DLB patients, including daytime sleepiness [46].

REM sleep behavior disorder
REM sleep behavior disorder is characterized by dream-enacting behaviors with
excessive motor activity due to loss of normal skeletal muscle atonia during
REM sleep. DLB patients might have experienced dream-enacting behavior for
decades prior to their cognitive decline, although it may become less prominent
over time. REM sleep behavior disorder is now considered a core clinical feature
for the diagnosis of DLB.

RBD may occur infrequently and not be bothersome to the patient or bed
partner when it does occur. But over time, it may become severe, interrupting
sleep and possibly causing injury to the patient or his/her bed partner.

Physicians can screen patients for the presence of classic dream-enactment
behavior by asking them a single question: “Have you ever been told, or
suspected yourself, that you seem to ‘act out your dreams’ while asleep (for
example, punching, flailing your arms in the air, making running movements,
etc.)?” This single question has high sensitivity of 94 and 87% specificity [3].
The diagnosis can be confirmed essentially by polysomnography.

RBD has two main aspects: abnormal vocalization and abnormal motor
activity. Abnormal vocalizations tend to be loud (shouting or screaming). The
motor activity may begin as repetitive jerking followed by more purposeful
activity such as punching, running, and flailing the arms as if the patient is
trying to protect herself/himself. Dream content often involves chasing or being
attacked.

It is critical to prevent sleep-related injuries that may include padding
furniture, placing the mattress on the floor, and installation of doorway alarms.

The best investigated medications to treat RBD are melatonin and clonaze-
pam (Table 2).

Melatonin
Standard dosage

3–12 mg at bedtime

Contraindications
Use with caution in lactose intolerance or liver impairment.
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Main side effects
Headache, joint pain, daytime sleepiness

Main drug interactions

– CNS depressants interacts with melatonin.

Special points

– Melatonin (3–9 mg) has been tested in open-label studies as well
as in one much smaller study with a double-blind design [47]. This
is relatively safe and modestly effective treatment to prevent injury.
The side effects of daytime sleepiness and headache are dose de-
pendent [48].

Clonazepam

Numerous cohort studies have demonstrated good efficacy at a dose of 0.5–
2 mg30 min before bedtime for patient with RBD with and without dementia
[49•].

Standard dosage
0.25–0.5 mg at bedtime

Contraindications
Liver impairment, acute angle glaucoma

Main side effects
Sedation, confusion, agitation

Main drug interactions

– Concomitant use of opioids with benzodiazepines may cause respiratory
depression, hypotension, profound sedation, and death [50].

– CNS depressants such as phenobarbital

Special points

– Clonazepam is a long-acting benzodiazepine, with low abuse potential
[51]. Clonazepam is not a preferred benzodiazepine for the treatment of
insomnia in the elderly, and its use for this purpose should generally be
avoided. For DLB patients with RBD, the author recommends initiating
treatment with a low dose of 0.25 mg followed by slow titration of
0.25 mg weekly to a dose of 0.5–1 mg at bedtime.

– Use caution when combining melatonin with the benzodiazepines or
avoid if possible. Melatonin can increase benzodiazepine binding to
receptor sites.When the benzodiazepine is used for sleep, concomitant use
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of melatonin may result in increased impairment of attention, memory,
and coordination [50].

– Use caution in patients with obstructive pulmonary disease or obstructive
apnea and renal failure.

– It may worsen cognition and gait.

Ramelteon

Ramelteon is a selective melatonin receptor agonist with very limited evidence
(one case series) for treatment of sleep disturbance in DLB [52].

Standard dosage
8 mg at bedtime

Contraindications
Use of ramelteon is not recommended in patients with severe hepatic impair-
ment (Child-Pugh class C).

Use with caution in lactose intolerance or liver impairment.

Main side effects
Somnolence, headache, dizziness, insomnia

Main drug interactions

– CYP1A2 inducers such as barbiturates, CYP1A2 inhibitors like ciproflox-
acin, grapefruit juice, cimetidine [53]

Special points

– Concurrent use of donepezil and ramelteon results in increased ramelteon
exposure.

Emerging concepts

Steady progress in the study of DLB has led to a better diagnostic ap-
proach, which means we no longer must solely rely on studies done on AD
or PD.

Ligands for detecting dopamine transport activity and beta-amyloid have
been developed and those for detecting alpha synuclein are in development,
which can further help with early diagnosis. Evidence is building to support
EEG as a diagnostic tool and DLB biomarker, not only in patients with demen-
tia [5••, 54] but also MCI stage [5••].

Much attention has been given to prodromal signs and symptoms of
Lewy body disease. RBD is a good target to identify those who maybe at
a prodromal stage of the disease. Color vision impairment is a new
finding, which has been reported in many DLB patients and MCI-DLB
patients [2–4].
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Emerging therapies

Pimavanserin is the first of its class which is FDA approved for treatment of PD
psychosis [39•], which may be used for DLB. This selective inverse agonist of 5-
HT2A maybe the first of many more to follow in its class.

Nelotanserin is another 5-HT2A inverse agonist that is under study for
possible treatment of insomnia [55] and sleep disorders in DLB [56].

Investigational drugs (5-HT6 receptor antagonists) are currently being stud-
ied as cognitive enhancers in DLB and other types of dementia [57].

Cannabidiol was reported to reduce the frequency of RBD-related events in
four patients with PD, but further studies are needed to confirm if this con-
trolled medication is effective and safe in patients with DLB [58].
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