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ABSTRACT

Introduction: A significant proportion of
dementia is concretely estimated to be
attributable to dementia with Lewy bodies
(DLB)—one of the most common types of pro-
gressive dementia; however, there is a paucity of
literature on this disease. We aimed to examine
available evidence to gain a better understand-
ing of its treatment landscape, clinical man-
agement, and disease burden.
Methods: A systematic literature review cap-
tured any DLB studies that report on ran-
domised controlled trials (RCTs), epidemiology,
disease progression, and economic data. An
additional targeted literature review captured
studies reporting on clinical management and

quality of life (QoL) in this disease. Publication
date was limited to 1 January 2007–26 March
2018, with the exception for RCTs, where no
time restrictions were applied.
Findings: Of the 3486 studies initially identi-
fied, 55 studies were eligible for inclusion. The
studies were mainly from Europe (n = 29), the
USA (n = 9), and Japan (n = 8). Mini-Mental
State Examination and Neuropsychiatric
Inventory scores were the most commonly
reported clinical outcomes in RCTs (n = 14).
The most frequently identified interventions
reported in RCTs were donepezil and meman-
tine. Patients with DLB typically reported worse
outcomes in relation to efficacy and safety,
cognitive impairment, survival, and QoL com-
pared with those with Alzheimer’s disease (AD).
Additionally, patients with DLB were associated
with higher hospitalisation rates and cost of
care. Furthermore, there is a reliance on a small
number of consensus guidelines. Of these, only
one set of guidelines (DLB Consortium) was
developed specifically for DLB.
Conclusion: The paucity of data indicates an
unmet need in this therapy area. Although
several studies look into the clinical and
pathological aspects of DLB, consensus guideli-
nes and studies on healthcare utilisation in
patients with dementia have largely focused on
AD. Additionally, most of the findings were
made in comparison with AD.
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INTRODUCTION

Dementia with Lewy bodies (DLB) is the second
most common neurodegenerative dementia in
older adults [1–3]. Features of DLB include pro-
gressive cognitive decline, visual hallucinations,
cognitive ‘‘fluctuations’’ in alertness and atten-
tion, autonomic dysfunction, delusions, and
depression [1–3]. DLB also features motor signs
of Parkinson’s disease (PD), such as rigidity,
difficulty walking, slowness of movement, and
postural instability [1–3].

In 1912, Fritz Jakob Heinrich Lewy
(1885–1950) first described eosinophilic intra-
neuronal inclusions, now known as Lewy bod-
ies, while studying the neuropathology of PD at
Alois Alzheimer’s laboratory (Munich, Ger-
many) [4]. Half a century later, the neu-
ropathologist John Woodard reported
neuropsychiatric symptoms and cognitive
decline in 27 patients with autopsy-proven
Lewy body disease, of which only about a
quarter exhibited parkinsonian symptoms [5].
Over the following decades, Kenji Kosaka
(Yokohama City University) and others from
Japan reported detailed autopsies of over 20
patients with variable distribution of Lewy
bodies in their brain stem and cerebral cortex
[6]. These patients presented with varying
amounts of cognitive impairment, and neu-
ropsychiatric and motor symptoms [6].

The first international workshop on the dis-
ease in 1995 proposed the term ‘‘dementia with
Lewy bodies’’. Diagnostic criteria for DLB based
on the three core features of fluctuation in
cognitive function, visual hallucinations, and
spontaneous motor features of parkinsonism
were published in 1996 [7]. Multiple revisions of
these criteria have been published since then.

DLB may be misdiagnosed as other forms of
dementia due to similar clinical and pathologi-
cal features [8]. For instance, the cognitive
domains of DLB and Parkinson’s disease

dementia (PDD) overlap, e.g. progressive exec-
utive impairment, visual-spatial abnormalities,
and diminished memory [9]. A misdiagnosis or
a delayed diagnosis limits healthcare providers’
ability to maximise therapeutic outcomes and
improve patient and caregiver quality of life
(QoL), thereby adding to disease burden [10].

DLB is an age-related disease, although onset
before age 65 years is not uncommon, and is
more prevalent in men than women [11]. As of
2013, the incidence of DLB across all ages was
3.9 per 100,000 person-years in the United
States (US). This incidence increases to 31.6 per
100,000 person-years in individuals older than
65 years of age [12]. The exact cause of DLB is
unknown; the hallmark pathology associated
with disease onset is the accumulation of
aggregated neuronal proteins called alpha-
synuclein (a-synuclein), resulting in interfer-
ence of synaptic transmissions [3, 11].

The management of symptoms for DLB
includes the use of anxiolytics, antidepressants,
melatonin, and other sleep medications [13].
Autonomic symptoms are also often treated
with non-pharmacological treatments [13].
However, treatment is largely based on expert
opinion.

Despite DLB being the second most common
neurodegenerative dementia, research in this
disease is not as well advanced as for Alzhei-
mer’s disease (AD). In this review, we therefore
aim to summarise the available evidence in
order to gain a better understating of the treat-
ment landscape, clinical management, and
burden of disease associated with DLB.

METHODS

Search Strategy and Selection Criteria

Two separate systematic literature reviews were
conducted. The first focused on identifying
publications reporting on disease progression
and economic burden. The second captured
randomised controlled trials (RCT) reporting on
pharmacological interventions in DLB. An
additional targeted literature review captured
studies reporting on clinical management and
QoL. The search terms used in each search
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strategy utilised a combination of free text
searching and ‘‘subject headings’’ in order to
ensure that the most relevant literature was
identified (see Tables S1, S2, and S3 in the
electronic supplementary materials for details).
For each search strategy, articles dating from 1
January 2007 to 26 March 2018 were identified
through electronic searches via Ovid (Medline,
EMBASE, EBM, PsycINFO, and EconLit); an
exception was applied for RCTs whereby no
time restrictions were applied. We also manu-
ally searched reference lists of relevant publi-
cations and trial registries for further studies.
Included publications were restricted to those
written in English and studies which included
adult populations.

Data Analysis

A total of 55 original publications were identified
and taken forward for qualitative synthesis, from
which information was reviewed and analysed
descriptively. Data sharing is not applicable to
this article, as no data sets were generated or
analysed during the current study. For all publi-
cations reporting on RCTs, the validity of indi-
vidual trials was assessed using the risk-of-bias
instrument endorsed by the Cochrane Collabo-
ration [14]. Additionally, within-study bias in
RCTs was assessed qualitatively (i.e. either low
risk of bias, unclear risk of bias, or high risk of bias
among key domains) as per Cochrane guidance
[14]. For each study, the bias assessment was
conducted independently by two authors.

Ethical Considerations

This article is based on previously conducted
studies and does not contain any studies with
human participants or animals performed by
any of the authors.

RESULTS

RCTs

Overall, 14 RCTs (or extensions of RCTs)
reporting on efficacy and safety outcomes in

patients with DLB were identified (please see
Table S4 in the electronic supplementary
material for details) [15–28]. Across these stud-
ies, the most commonly identified medications
were memantine and donepezil, which were
assessed in five and four studies, respectively.
All five studies which assessed memantine were
conducted in European countries [15–19], and
of these, three studies comprised patients from
the United Kingdom (UK), Norway, and Sweden
[15, 18, 19], and one consisted of patients from
Sweden only [17]. The remaining study from
Europe included patients from Austria, France,
Germany, the UK, Greece, Italy, Spain, and
Turkey [16]. All four donepezil studies were
from Japan [20–23]. Additional interven-
tion(s) of interest reported in the identified
studies included citalopram, olanzapine, queti-
apine, risperidone, and rivastigmine.

An overview of the baseline characteristics of
patients in the identified studies is presented in
Table S5 in the electronic supplementary
material. Five studies included only patients
with DLB [20–24] and five included patients
with DLB or PDD [15–19]. Of the five studies
which included DLB and PDD patients, four
were pooled analyses [15, 17–19]. Additionally,
one study included patients with DLB or AD
[25], one included patients with ‘‘probable’’ DLB
[26], and one included patients with DLB, PD
and dementia, or AD [27], the latter of which
was a pooled analysis.

The most commonly reported efficacy out-
comes in the identified studies included the
Mini-Mental State Examination (MMSE)
[15, 21–23, 25, 27, 28] and variations of the
Neuropsychiatric Inventory (NPI) instrument
[15, 16, 21–24, 28].

Within these studies there is wide variation
in study and demographic characteristics. The
degree of heterogeneity across the studies
meant that the trials were not directly
comparable.

Disease Course or Progression

Cognitive Decline
We identified five publications describing cog-
nitive decline in patients with DLB [29–33]. All
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five publications also described cognitive
decline in patients with AD, while two publi-
cations reported on patients with PDD; [31, 33]
one study also included information on
patients with vascular dementia (VaD), beha-
vioural variant frontotemporal dementia
(bvFTD), and language variant frontotemporal
dementia (lvFTD) [32].

Of these five studies, four described the rate
of cognitive decline [29–31, 33]. A high level of
variance was evident in the outcomes measured
and the statistical significance of results
between studies. Generally, data from the liter-
ature demonstrated that patients with DLB
reported worse outcomes in relation to the rate
of cognitive decline compared with other types
of dementia, particularly AD (Table S6).

One study from the Netherlands investigated
the patterns of cognitive decline via linear
mixed models in patients with DLB, AD, VaD,
bvFTD, and lvFTD [32]. Patients were assessed in
five cognitive domains: memory, language,
attention, executive and visuospatial function-
ing, and global cognition (MMSE) [32]. In gen-
eral, patients with dementia performed worse
than controls at baseline in all cognitive
domains except visuospatial functioning, which
was only impaired in patients with AD or DLB
(Table S7) [32]. Patients with DLB showed

decline in every cognitive domain except lan-
guage and global cognition [32].

Three studies described potential predictors
of cognitive decline in patients with DLB
[29, 31, 33]. Predictors of note indicating
increased rates of decline included lower MMSE
(B: 0.216, p\0.009) and higher Unified
Parkinson’s Disease Rating Scale–part III scores
(UPDRS III; B: - 0.063, p\ 0.03) at baseline
[33]. Additionally, patients diagnosed with DLB
exhibited a more rapid annual rate of decline
than those with AD or PDD when the baseline
MMSE score was included as a cofactor in linear
mixed-model analyses (Table S6) [31]. Reported
factors associated with shorter time to severe
dementia [defined as Clinical Dementia Rating
score of 3 (CDR = 3)] or death according to Cox
regression analysis included longer symptom
duration [adjusted hazard ratio (HR) 1.15 (1.01,
1.29), p = 0.03], higher CDR global scores [ad-
justed HR 2.42 (1.26, 4.65), p = 0.008], and DLB
diagnosis [vs AD; adjusted HR 2.04 (1.12, 3.72),
p = 0.02] [29].

Additionally, one study reported on the
transition of patients from mild cognitive
impairment (MCI) to DLB [34]. Among a cohort
of amnestic and non-amnestic MCI (n = 327)
followed annually for up to 12 years, a history
of probable rapid eye movement sleep beha-
viour disorder was found in 80% of those with

Table 1 Overview of consensus guidelines for the clinical management of patients with DLB

Organisation Region Reference details

BAP [45] UK O’Brien et al. Clinical practice with anti-dementia drugs: a revised

(third) consensus statement from the British Association for

Psychopharmacology. Journal of Psychopharmacology.

2017;31(2):147–168

DLBC [46] International McKeith et al. Diagnosis and management of dementia with Lewy

bodies. Neurology. 2017;89(1):88–100

EFNS-ENS Joint Congress of

European Neurology [47]

Europe Sorbi et al. EFNS-ENS guidelines on the diagnosis and management of

disorders associated with dementia. European Journal of Neurology.

2012;19(9):1159–1179

Produced by the authors for this publication based on data presented in McKeith et al. [46]
BAP British Association for Psychopharmacology, DLB dementia with Lewy bodies, DLBC Dementia with Lewy Bodies
Consortium, EFNS-ENS European Federation of Neurological Societies-European Neurological Society, UK United
Kingdom
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MCI who developed probable DLB, versus 8% in
those who developed probable AD [34]. Patients
with MCI who developed DLB were also more
likely to have baseline fluctuations, daytime
sleepiness, and subtle, but measurable,
extrapyramidal signs [34].

Furthermore, among patients with amnestic
MCI (n = 278), the rate of progression to prob-
able AD was 17% [17 per 100 person-years, 95%
confidence interval (CI) 14.9–19.4], and to DLB
was 1.5% (1.5 per 100 person-years, 95% CI
1.0–2.2) [34]. In contrast, among patients with
non-amnestic MCI (n = 49), the rate of pro-
gression to probable DLB and probable AD was
20% (20 per 100 person-years, 95% CI
15.3–27.5) and 1.6% (1.6 per 100 person-years,
95% CI 0.61–4.3), respectively [34]. Based on
this clinical sample, it is therefore ten times
more likely for amnestic MCI to progress to
clinically probable AD than DLB, and the risk is
ten times greater for non-amnestic MCI to
progress to clinically probable DLB than AD.

Survival and Mortality
Of the eight identified studies reporting on
survival and mortality outcomes in DLB
[29, 35–41], six reported findings based on
comparisons with AD [29, 35, 36, 39–41].
Overall, when compared with patients with AD,
those with DLB reported worse results for vari-
ous parameters measuring survivability and
mortality, such as risk of hospital admission or
death (reported as a single variable), survival
time, and 5/10-year survival rates
[29, 35, 36, 39–41].

For instance, a Japanese study reported that
patients with DLB had a higher risk of hospital
admission or death than those with AD (30% vs
14%; p\0.05) [35]. A second Japanese study
reported a lower 10-year survival rate for
patients with DLB compared with AD and VaD
(2.2%, 18.9%, and 13.2%, respectively), albeit
not significantly so, likely due to the small
sample size in the DLB group [40]. Results from
a Swedish study reported significantly shorter
survival time from point of diagnosis and from
point of achieving cognitive levels MMSE
20 ± 1 and MMSE 17 ± 1 (all p\0.05), and
significantly lower 5-year survival rates in
patients with DLB compared with those with

AD [36]. Additionally, a UK-based retrospective
analysis of patient medical records reported
‘‘significantly’’ shorter median survival with
cognitive impairment from first presentation in
patients with DLB (3.72 years, 95% CI
3.33–4.14) compared with those with AD
(6.95 years, 95% CI 5.78–8.12) [39]. Addition-
ally, survival until CDR = 3 or death was shown
to be significantly shorter in a cohort of Nor-
wegian patients with probable DLB compared
with those with probable AD (1210 days and
1861 days, respectively; p\0.0005) [29]. In
addition to the aforementioned clinical studies,
a review study reported survival time estimates
of 1.9–6.3 years after diagnosis with DLB versus
3.2–6.6 years after diagnosis with AD [41].

In a retrospective analysis of US patient
records, the highest risk of death was observed
in patients with multiple system atrophy (HR
7.85, 95% CI 2.69–22.89, p\0.001), followed
by PDD (HR 2.82, 95% CI 1.8–4.4, p\0.001),
DLB (HR 2.19, 95% CI 2.15–4.73, p\0.001),
and PD (HR 1.42, 95% CI 1.13–1.78, p = 0.002)
[37, 38].

Predictors associated with survival were also
reported in four identified studies [29, 41–43].
Multivariate analyses from a longitudinal
prospective study in Sweden revealed that
patients with DLB (n = 47) with elevated levels
of cerebrospinal fluid total-tau (T-tau) had
increased risk of early death (p = 0.022, HR 1.36
per 100 ng/l T-tau, 95% CI 1.05–1.78, model
significance: p = 0.036) [42]. This increased risk
was not seen among patients with AD (n = 157)
or in the control group [42]. A Polish medical
chart analysis of patients with AD and DLB from
a university-based AD outpatient unit reported
that mean survival time for DLB patients with
diabetes was similar to the DLB group without
diabetes (6.7 vs 6.3 years) [43]. In contrast,
mean survival was significantly shorter for AD
patients with diabetes than for the AD group
without diabetes (6.3 vs 9.1 years) [43]. How-
ever, the authors concluded that the difference
in mortality rates and survival time were not
attributable to the presence of any vascular risk
factor analysed [43]. A review looking into the
prognosis of DLB reported key risk factors for
earlier mortality, which included male gender,
increased age at onset, increased burden of
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comorbidity, and functional impairment [41].
These factors are shared with patients with AD,
and can be considered generic mortality risk
factors across the dementia spectrum [41]. Sev-
eral specific predictors of shorter survival in
patients with DLB as reported in the literature
were also presented in this review, including
gait abnormalities, fluctuating cognition, and
hallucinations early in the disease course [41].
A Norwegian study found that statistically sig-
nificant factors associated with shorter time to
severe dementia (CDR = 3) or death included
longer symptom duration, higher CDR global
scores, and diagnosis with DLB (vs AD) [29].
These were already discussed within the ‘‘Cog-
nitive decline’’ section of this review [29].

Pharmaceutical Impact on Life
Expectancy

Due to the limited number of interventional
studies, the impact of pharmaceutical inter-
vention on mortality/survival in patients with
DLB is unclear. In a single-clinic retrospective
analysis of Japanese patients, life expectancy of
6.4 years and 3.6 years was reported in patients
who received donepezil (n = 11) and those who
did not (n = 28), respectively [44]. Although the
authors concluded that this may have been due
to a reduction in concomitant diseases, the
publication was not explicit as to whether this
reduction was due to donepezil.

In a separate study, a prospective, placebo-
controlled, double-blinded trial was carried out
to investigate the effect of memantine on sur-
vival in a pooled group of patients with DLB or
PDD in Sweden (n = 75) [17]. This study itself
was a continuation of a double-blinded 24-week
RCT conducted in Norway, UK, and Sweden
between 2005 and 2008 [15]. Treatment
response was recorded 24 weeks from baseline
and measured by clinical global impression of
change (CGIC). The 24-week RCT was followed
by open-label treatment, and survival was
recorded at 36 months [17]. Long-term data
were available for 42 patients [17]. Kaplan–Me-
ier estimates demonstrated that patients who
received memantine during the first 24 weeks
had higher 3-year survival than patients who

received placebo (log rank x2 = 4.021, p = 0.045)
[17]. Additionally, patients that responded
positively to memantine treatment after
24 weeks had a higher 3-year survival rate
compared with non-responders (log rank
x2 = 6.595, p = 0.010) [17]. However, due to the
small sample size, multivariate Cox regression
analysis to adjust for possible covariates with an
effect on survival was not feasible [17].

Clinical Management

Consensus Guidelines
The DLB Consortium (DLBC), the European
Federation of Neurological Societies-European
Neurological Society (EFNS-ENS) Joint Congress
of European Neurology, and the British Associ-
ation for Psychopharmacology (BAP) have each
issued detailed guidelines to assist clinicians in
the management of patient with DLB (Table 1)
[45–47]. However, of the three consensus
guidelines identified in this review, only the
DLBC criteria were developed with DLB as the
primary focus and are therefore widely cited
throughout the literature. The EFNS-ENS and
BAP guidelines present recommendations
aimed at patients with disorders associated with
dementia in general; criteria specific to DLB are
limited in these two sets of criteria.

In addition to the consensus guidelines, a
number of other narrative review publications
discussing the clinical management of DLB
were identified as part of the current review
(Table S8) [48–53].

Diagnosis and Treatment Pathway

Clinical Diagnosis
The consensus diagnosis criteria from the DLBC
are summarised in Table 2. The DLBC distin-
guishes between clinical features and diagnostic
biomarkers and provides guidance on how to
establish and interpret these. Clinical signs and
symptoms are weighted as core or supportive,
and biomarkers as indicative or supportive,
based upon their diagnostic specificity and the
volume of good-quality evidence available.
Although carrying less diagnostic weight,
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Table 2 Consensus diagnostic criteria from the DLBC. Adapted from McKeith et al. [46]

Revised criteria for the clinical diagnosis of probable and possible DLB

Essential for a diagnosis of DLB

Dementia, defined as a progressive cognitive decline of sufficient magnitude to interfere with normal social or occupational

functions or with usual daily activities

Prominent or persistent memory impairment may not necessarily occur in the early stages but is usually evident with

progression

Deficits on tests of attention, executive function, and visuoperceptual ability may be especially prominent and occur early

Clinical features

Core clinical features Supportive clinical features

Fluctuating cognition with pronounced variations

in attention and alertness

Recurrent visual hallucinations that are typically

well formed and detailed

REM sleep behaviour disorder, which may precede

cognitive decline

One or more spontaneous cardinal features of

parkinsonism

Bradykinesia (defined as slowness of movement

and decrement in amplitude or speed)

Rest tremor

Rigidity

Note: the first three typically occur early and may

persist throughout the course of disease

Severe sensitivity to antipsychotic agents

Postural instability

Repeated falls

Syncope or other transient episodes of unresponsiveness

Severe autonomic dysfunction (e.g., constipation, orthostatic

hypotension, urinary incontinence)

Hypersomnia

Hyposmia

Hallucinations in other modalities

Systematised delusions

Apathy

Anxiety

Depression

Biomarkers

Indicative biomarkers Supportive 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

Relative preservation of medial temporal lobe structures on CT/MRI

scan

Generalised low uptake on SPECT/PET perfusion/metabolism scan

with reduced occipital activity ± the cingulate island sign on FDG-

PET imaging

Prominent posterior slow-wave activity on EEG with periodic

fluctuations in the pre-alpha/theta range

Diagnosis of DLB
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supportive items are often valuable in clinical
decision-making.

For the pathological assessment and diag-
nosis of DLB, previously published guidelines
should continue to be used [7, 54]. In the
updated guidelines, only a few modifications
were made to the criteria for assessing the like-
lihood that pathological findings are associated
with DLB (Table S9) [46].

Clinical Management
Treatment of DLB is focused on the cognitive,
psychiatric, motor, and other non-motor

symptoms that represent the core features of
the disorder [46]. Only supportive and palliative
care can be offered to patients, as there are no
medications available which will modify the
course of disease. Treatment for DLB therefore
remains symptomatic [45]. In general, DLB is
treated with cautious use of anti-parkinsonian
medication where necessary (levodopa
monotherapy having the least proclivity to
exacerbate psychosis) and acetylcholinesterase
inhibitors (AChEIs) [45]. The marked loss of
acetylcholine neurons in DLB forms the basis
for AChEI use [50].

Table 2 continued

Revised criteria for the clinical diagnosis of probable and possible DLB

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

Probable DLB should not be diagnosed on the basis of biomarkers alone

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 are 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

Additional considerations

DLB should be diagnosed when dementia occurs before or concurrently with parkinsonism. The term PDD should be used

to describe dementia that occurs in the context of well-established PD

In a practice setting, the term that is most appropriate to the clinical situation should be used, and generic terms such as

Lewy body disease are often helpful

In research studies in which a distinction needs to be made between DLB and PDD, the existing 1-year rule between the

onset of dementia and parkinsonism continues to be recommended

Produced by the authors for this publication based on data presented in McKeith et al. [46]
CT computed tomography, DLB dementia with Lewy bodies, DLBC Dementia with Lewy Bodies Consortium, EEG
electroencephalogram, FDG fluorodeoxyglucose, MIBG metaiodobenzylguanidine, MRI magnetic resonance imaging, PD
Parkinson’s disease, PDD Parkinson’s disease dementia, PET positron emission tomography, REM rapid eye movement,
SPECT single-photon emission computed tomography
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Table 3 Pharmacological and non-pharmacological approaches recommended in the DLBC consensus guidelines. Adapted
from McKeith et al. [46]

Symptom type Recommendations

Non-pharmacological interventions

NA Interventions can be patient- or caregiver-focused, or both

Potential options based on preliminary evidence

Exercise (both motor and cognitive benefits)

Cognitive training

Caregiver-oriented education and training to manage psychiatric symptoms including agitation

and psychosis

Pharmacological interventions

Cognitive symptoms AChEIs

Memantine

Neuropsychiatric

symptoms

AChEIs

Antipsychotics

Drugs targeting serotonergic system

Newer drugs targeting the serotonergic system, such as pimavanserin, may be alternatives; however,

controlled clinical trial data in patients with DLB are needed

Although depressive symptoms are common in DLB, trial data are scant. In alignment with general

advice on depression in dementia, SSRIs, SNRIs, and mirtazapine are options in DLB, with

treatment guided by individual patient tolerability and response

Motor symptoms Levodopa

Safety assessments

Bone mineral density screening

Assessment of vitamin D status

Other symptoms A wide range of other symptoms can occur in DLB, including autonomic and sleep/wakefulness

disturbances, which have profound negative sequelae for QoL in both patients and their families

In the absence of DLB-specific trial data for these symptoms, clinicians base their treatment

decisions on clinical experience, expert opinion, or evidence-based recommendations developed in

other diseases

For example, cautious bedtime use of clonazepam may reduce the risk of sleep-related injuries in

patients with DLB with REM sleep behaviour disorder. However, it carries a risk of worsening

cognition and gait impairment; melatonin represents a possibly safer option

AChEI acetylcholinesterase inhibitor, DLB dementia with Lewy bodies, QoL quality of life, DLBC The Dementia with
Lewy Bodies Consortium, REM rapid eye movement, SNRI serotonin-norepinephrine reuptake inhibitor, SSRI selective
serotonin reuptake inhibitor
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However, the management of DLB poses
several challenges, as it requires balancing the
treatment of a multitude of symptoms, includ-
ing cognitive, neuropsychiatric, autonomic,
and motor impairment. Treatment of one
symptom often results in complications in
other facets of the disease [45, 49]. For example,
dopamine replacement for motor symptoms
may exacerbate neuropsychiatric symptoms,
whereas antipsychotic treatment of hallucina-
tions risks potentially fatal adverse reactions
[49]. Additionally, AChEI treatment of cogni-
tive symptoms may complicate cardiac and
gastrointestinal dysautonomia [49]. It is because
of these limitations that current recommenda-
tions are based, in part, upon consensus expert
opinion [46]. Table 3 provides an overview of
the non-pharmacological and pharmacological
recommendations for the clinical management
of patients with DLB, as recommended by the
DLBC consensus guidelines [46].

Hospitalisation and Cost of Care

Hospitalisation Rates and Duration
Hospitalisation rates and duration in DLB
patients were reported in three studies, one
from the US and two based on the same UK
cohort [55–57]. The US and UK cohorts stem
from different regions and health systems and
are therefore not comparable. Regarding gener-
alisability, the UK cohort was derived from a
real-life database, focusing on a specific geo-
graphic catchment of only four South London
boroughs (Lambeth, Lewisham, Southwark, and
Croydon) [55, 56]. Although the reported data
can be viewed as directional, they were very
dependent on local care situations and dis-
charge policies, which may not be comparable
to other parts of London or elsewhere in the UK
[55, 56]. In comparison, details for the US
cohort were limited in the identified abstract,
which only indicated that these were DLB
patients hospitalised at a university health net-
work [57].

For the UK cohort, patients with DLB and AD
were assembled from a large database of mental
health and dementia care [55, 56]. Overall, the
rate of hospital admissions within the first year

after dementia diagnosis was significantly
higher in the 194 patients with DLB than in the
776 patients with AD (crude incidence rate
ratio: 1.50, 95% CI 1.28–1.75, p\0.001) [56].
Mean follow-up time was 10.1 and 11.3 months
for DLB and AD patients, respectively [56]. The
mean number of planned admissions per per-
son-year was higher in patients with DLB (0.29,
95% CI 0.22–0.38) than in those with AD (0.20,
95% CI 0.17–0.23) [56]. The mean number of
unplanned admissions per person-year was also
higher in patients with DLB (1.02, 95% CI
0.87–1.19) versus patients with AD (0.67, 95%
CI 0.61–0.73) [56]. Additionally, the mean
number of hospital days per person-year in the
year after diagnosis was significantly higher in
patients with DLB (10.8, 95% CI 10.3–11.31)
than in those with AD (6.92, 95% CI 6.73–7.11)
[56]. The main driver of the increased rate of
hospitalisation in patients with DLB was
attributed to poorer physical health early in the
disease course, whereas the length of stay
appears to have been determined by neuropsy-
chiatric symptoms [56]. Additionally, the rate of
hospital admission was higher in the DLB group
than in the general population (indirectly
standardised hospitalisation rate 1.22, 95% CI
1.06–1.39) [56].

The authors of this UK study released data
for the same cohorts (albeit different numbers
of patients: 160 patients with DLB and 640
patients with AD) [55]. The overall findings
were similar, with patients with DLB reporting
significantly longer hospital stays than patients
with AD (15.4 and 8.3 days/person-year,
respectively) [55]. Patients with DLB also had
significantly more hospital admissions than
those with AD or the general older population
in the catchment area (126.2, 93.5, and 87.5 per
100 person-years, respectively) [55]. Addition-
ally, a strong association between DLB and
hospitalisation was found in this cohort. This
remained significant after adjusting for a wide
range of confounders (HR 1.59, 95% CI
1.19–2.13) [55].

Additional data were derived from a US
cross-sectional study of DLB patients hospi-
talised at University of Florida Health [57]. A
review of 179 hospital presentations found that
the average length of hospitalisation was
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7 ± 8 days [57]. After discharge, only 52%
returned to their previous living situation; the
remaining 48% required a higher level of care
[57]. This cross-sectional study also reported
that the most common reasons for hospitalisa-
tion were worsened confusion or hallucinations
(40%), falls (24%), and infection (23%) [57].

Cost of Care

A 2008 cross-sectional study compared the total
cost of care and its major components in a
cohort of community-living patients from the
US with probable AD (n = 170) or (assumed
confirmed) DLB (n = 25) [58]. The mean unad-
justed total annual cost of care was higher in
patients with DLB than in those with AD
[$35,143 vs $25,129 (constant 2004 USD),
respectively], albeit not statistically significant
[58]. Significantly higher indirect costs were
reported for patients with DLB [$23,036 vs
$17,136 (constant 2004 USD); p\ 0.05] [58].
Significantly lower direct non-medical costs
were reported for patients with DLB than those
with AD [$947 vs $1478 (constant 2004 USD);
p\0.01] [58]. Lower direct non-medical costs
were largely due to differences in home
healthcare costs [$739 vs $1262 for DLB and
AD, respectively (constant 2004 USD); p\0.01]
[58]. However, It was not explicitly specified as
to why DLB was associated with higher indirect
costs than AD, or what constituted these costs
[58].

For the UK cohort discussed in the previous
section, associated hospitalisation costs were
determined by extracting publicly available
healthcare resource group (HRG) data [56]. On
average, patients with DLB incurred approxi-
mately 400 GBP/550 USD more in hospitalisa-
tion costs (year of currency was not specified)
than patients with AD in the first year after
dementia diagnosis [56].

In a Swedish cross-sectional study, costs of
care (year of currency was not specified) for
patients with DLB were on average 348,000
Swedish Krona (SEK)/€37,500 per year com-
pared with 169,000 SEK (€18,200) in the AD
group (p\0.001) [59]. Care costs correlated
significantly (rc = 2.77, p\0.001) with

dependency in instrumental activities of daily
living (IADLs) measured with the Disability
Assessment for Dementia (DAD). In contrast,
MMSE and NPI status were not found to be
significantly correlated with resource use [59].

In a separate study, the use and costs of for-
mal care were estimated for the first 3 years after
the diagnosis of mild dementia in patients in
western Norway [60]. This study drew patients
(n = 109) from a longitudinal incidence study of
dementia, focusing on the four largest munici-
palities of the area (Bergen, Stavanger, Hauge-
sund, or Sandnes) [60]. DLB-specific cost data
were not reported [60]. However, important
cost-predicting factors for patients with mild
dementia were reported to be patients’ living
situation, being diagnosed with non-Alzhei-
mer’s disease, comorbidity, and daily living
functioning [60].

In addition, one UK study assessed the cost-
effectiveness of AChEI treatment in patients
with DLB (n = 112) and AD (n = 852) [61]. The
cost per quality-adjusted life-year (QALY)
gained with the use of AChEIs in patients with
DLB was comparable to that for patients with
moderate AD. Additionally, the cost-effective-
ness of AChEIs was sufficient to recommend
their use in routine practice [61].

Quality of Life

QoL Instruments
In total, six studies reporting on seven QoL
instruments were identified as part of this
review [62–67]. The AD-specific instruments
ADRQL [62] and QOL-AD [63, 64] were utilised
in one study and two studies, respectively. The
PD-specific instrument PDQ-39 [65] and the
dementia-specific instrument QOL-D [66] were
reported in one study each. Two studies repor-
ted on one generic instrument each (EQ-5D [64]
and the 12-Item Short Form Health Survey [SF-
12] [67]). The majority of publications reported
results for multiple disease groups, including
AD, VaD, FTD, PDD, PD, HD, and DLB. The only
publication reporting on DLB exclusively asses-
sed QoL using the PD-specific PDQ-39 instru-
ment [65]. These findings highlight the lack of
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instrumentation specific to assessing QoL in
DLB.

QoL Outcomes
One publication reported data only for patients
with DLB, with results indicating that while
mobility was the most impaired PDQ-39
domain, QoL had a stronger correlation with
neuropsychiatric/behavioural features, e.g.
depression, apathy, and ability to perform ADLs
(p\ 0.01), followed by anxiety (p = 0.02) [65].

Another study compared QoL between
patients with DLB and patients with AD [64].
Based on AD-specific (QOL-AD) and generic
(EQ-5D) instrument outcomes, patients with
DLB reported worse patient- and caregiver-rated
scores [64]. Two studies compared the QoL in
patients with DLB against multiple disease
groups [66, 67]. One study compared QoL
between patients with DLB, AD, or FTD using
the dementia-specific QOL-D instrument [66].
Of note, the apathy scores (measured via the
10-item NPI instrument) of FTD and DLB
patients were significantly higher than those of
patients with AD, thereby affecting the lower
positive affect (domain of the QOL-D instru-
ment) of patients with FTD or DLB versus those
with AD [66]. The second study compared QoL
between patients with DLB, AD, or HD using the
generic SF-12 instrument [67]. In this study,
DLB was reported to be associated with worse
physical health QoL than both AD and HD
(p\ 0.01) [67]. Overall, the results of these
three studies indicate that patients with DLB
have greater impairment of QoL than patients
with other types of dementia, especially when
compared with AD.

One study reported the QoL outcomes
assessed by the ADRQL instrument in a mixed
dementia group [62]. The results of multivariate
analysis showed that behavioural and depres-
sive symptoms of dementia patients, depen-
dency in basic activities of daily living (BADL),
poorer cognitive function, use of antipsychotic
medication, caregiver burden, and caregiver not
being an adult child were independent predic-
tors of worse QoL in patients with dementia
[62]. The remaining study compared QoL, via
the QOL-AD instrument, between patients (DLB

and PDD pooled) who received memantine and
those who received placebo [63].

Impact of Treatment

In general, many types of commonly used
medications can result in severe side effects in
patients with DLB. Notably this includes medi-
cations with anticholinergic or antidopaminer-
gic activity. Considerable improvement in QoL
can be achieved by ceasing these treatments
[48].

In a secondary analysis of an RCT involving
70 PDD and DLB patients, greater improvement
in caregiver-rated QoL was seen for the QOL-AD
item ‘‘life as a whole’’ in patients who received
memantine versus placebo, with 42% and 15%
rating QoL higher at 24 weeks in the meman-
tine and placebo groups, respectively (p = 0.01)
[63]. Additionally, significant improvements
were seen in three out of seven caregiver
domains [created by the authors by grouping
QOL-AD items into domains based on the WHO
International Classification of Functioning,
Disability and Health (ICF)]: ‘‘total QOL’’
(p = 0.04), ‘‘body function’’ (p = 0.016), and
‘‘body structure’’ (p = 0.047) [63].

DISCUSSION

The findings of this review indicate that
patients with DLB typically reported worse
outcomes in relation to efficacy and safety,
cognitive decline, survival, and QoL. In addi-
tion, DLB was associated with higher hospitali-
sation rates and cost of care. Most of the
findings were made in comparison to patients
with AD.

However, the number of identified RCTs
related to DLB was limited, reflecting the lim-
ited amount of clinical research in this field.
Study duration, time points, patient demo-
graphics, and dosing varied widely among the
identified studies. A high level of heterogeneity
was also evident in the reported efficacy and
safety outcomes. However, research (at various
stages) is currently ongoing in assessing the
efficacy and/or safety of novel treatments in
patients with DLB (e.g. E2027, NPT200-11)
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[68, 69], signifying the increasing interest in
fulfilling the unmet clinical need.

The management of DLB is difficult due to a
lack of consensus on diagnostic and treatment
criteria, which is reflected by the lack of con-
sensus guidelines globally. This is further con-
founded by its similarities to other dementias. A
potential solution for improving the manage-
ment of DLB includes the establishment of
national DLB networks, such as the DLB study
group of the Italian Neurological Society for
dementia (DLB-SINdem) [70]. Objectives of
groups such as DLB-SINdem include improving
the identification of DLB in dementia centres,
particularly as the diagnosis of neurodegenera-
tive dementia is often unbalanced towards AD
in primary care [70]. This includes developing
strategies to define and identify prodromal DLB
[70], which is often misdiagnosed. Furthermore,
national networks can contribute towards
identifying available DLB cohorts, developing
efficient data collection methodologies, and
providing recommendations for conducting
prospective cohort studies [70].

This review also concluded that hospitalisa-
tion is a major cost driver in dementia, partic-
ularly in patients with AD, where the associated
costs are well documented [55, 56, 58, 71–73].
However, despite DLB being the second most
common type of neurodegenerative dementia,
efforts to examine costs of care and the eco-
nomic impact of treatment have been limited
[55, 56, 61]. While there are several studies
looking into the clinical and pathological
aspects of DLB, studies around the economic
aspect of neurodegenerative dementia have
largely focused on AD [58]. Given the differ-
ences in rates of decline between patients with
DLB and AD, differences in disease costs over
time are a possibility. Further work with longi-
tudinal data is needed to assess the differences
in disease cost trajectories.

A limitation of this review was the sole use of
published data. Given that not all study data are
published, it is possible that a degree of publi-
cation bias is present. Furthermore, a multitude
of studies were published only in abstract form,
thereby presenting limited data. Only publica-
tions reported in English were included as part
of the literature review process, which may have

inherently led to reporting bias, given that the
only countries in which treatment for DLB is
approved are predominantly non-English-
speaking countries. Future research/reviews in
this area would be enhanced by adding
biomarkers and differential diagnosis to the
search strategy.

Interest in the DLB has increased over the
last few years. This is reflected by increased
expenditure in this disease area, including the
provision of a planning grant for a European-
based DLB consortium, which has led to several
multi-site collaborations [74]. Additionally, in
2016, the National Institutes of Health (NIH)
provided funding for the establishment of a
nine-site US-based DLB consortium and several
DLB-focused biomarker studies [74]. There is
also increasing evidence of industry-based clin-
ical trials and interest in the development of
diagnostic tools focused on DLB [74].

CONCLUSIONS

Overall, the findings of this study show that
patients with DLB exhibit worse outcomes in
efficacy and safety, cognitive decline, survival,
and QoL compared than do patients with AD.
However, despite a number of studies looking
into the clinical and pathological aspects of
DLB, consensus guidelines and studies on
healthcare utilisation in patients with dementia
have largely focused on AD. Based on available
information, only supportive and palliative care
can be offered to patients, as there are no
medications available which will modify the
course of disease. Treatment for DLB therefore
remains symptomatic. This limitation of data in
the literature is an indication of the high unmet
need associated with the area of therapy, and
although clinical research in novel treatments
for DLB is ongoing, it may be years before the
clinical impact of these new candidates is rea-
lised. It is important, therefore, that raising
awareness around DLB is prioritised in order to
help inform patients, carers, and providers
about the disease.
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