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Introduction
Dementia with Lewy bodies (DLB) is a clinical 
diagnosis that reflects a specific presentation of a 
pathological α-synucleinopathy. Its pathology 
and clinical presentation is closely related to 
Parkinson’s disease (PD) with and without 
dementia, but recognition of DLB as an entity 
occurred much more recently than PD. The ini-
tial criteria for DLB were published in 1996.1 
Since that time, there have been advances in 
diagnostic criteria [e.g. inclusion of rapid eye 
movement (REM) sleep behavior disorder 
(RBD) as a core symptom], recognition of pro-
dromal DLB states, identification of prognostic 
and end-of-life considerations, and an increase in 
clinical trials targeting both symptoms and 
underlying pathology. This review focuses on 
these advances, with an emphasis on recent lit-
erature that informs clinical care.

Vocabulary
While four rounds of consensus have honed the 
diagnostic criteria for DLB, the vocabulary for 
this disorder continues to cause confusion. 
Dementia with Lewy bodies is distinct from Lewy 
body dementia, which is an umbrella term includ-
ing both DLB and Parkinson’s disease dementia 
(PDD). Lewy body dementia is the second-most 
common degenerative dementia after Alzheimer’s 
disease (AD),1–3 but DLB is only one part of this 
diagnostic umbrella. DLB is also variably cate-
gorized as both an ‘atypical parkinsonism’ and 
an ‘Alzheimer-disease related dementia’ 
(ADRD). Lewy body dementia and DLB are 
further distinct from Lewy body disease (LBD), 
which is the term used to describe the pathologi-
cal finding of Lewy bodies (aggregated α-
synuclein inclusions in neurons) on postmortem 
examination (Figure 1).
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The term Lewy body variant of Alzheimer disease 
was coined in the 1990s to describe individuals 
with clinically diagnosed and pathologically con-
firmed AD with concomitant Lewy bodies on 
pathology.4 Because these individuals have a pre-
dominant AD dementia presentation, they are 
not typically grouped under the Lewy body 
dementia clinical umbrella. This term is no longer 
commonly used, but individuals with AD demen-
tia can have co-existing Lewy bodies resulting in 
a dual pathological diagnosis (AD + LBD) or 
AD with Lewy bodies insufficient to meet formal 
DLB pathological criteria.5,6

Classically, DLB was distinguished from PDD by 
the timing of symptom onset (Figure 1). DLB was 
diagnosed if dementia was present at symptom 
onset or within 1 year of parkinsonism onset. 
PDD was diagnosed if an individual had a diagno-
sis of PD for at least 1 year prior to the onset of 
dementia. Dementia at onset was an exclusion cri-
terion for the diagnosis of PD in most commonly 
referenced PD criteria prior to 2015, such as the 

United Kingdom Parkinson Disease Brain Bank 
Criteria.7 The ‘one year rule’ for DLB was arbi-
trary but helped guide clinical practice, with the 
acknowledgment that this might need revision 
over time.1 In 2015, the International Parkinson 
and Movement Disorder Society (MDS) pub-
lished new criteria for the diagnosis of PD 
(MDS-PD Criteria). In these criteria, the task 
force proposed omitting the prior exclusion crite-
rion of dementia at onset when diagnosing PD 
and the ‘one year rule’.8,9 In this rubric, individu-
als meeting criteria for PD but with dementia at 
onset and sufficient features to also meet DLB cri-
teria would be diagnosed as PD or ‘PD (DLB sub-
type)’.8,9 The argument for this change was based 
on similarities in prodromal features, dementia 
presentations, neuropsychological findings, non-
motor profiles, imaging, genetics, and pathol-
ogy.8,10 Members of the Lewy Body Dementia 
Association Scientific Advisory Council objected 
to this change, however, noting that despite 
important overlaps among DLB, PD, and PDD, 
there remained key differences. For example, 

Figure 1. Lewy body dementia terminology over the clinical course. Many prodromal features are common 
to the synucleinopathies, including DLB and PD. Research criteria for MCI-Lewy body were published in 
2020. MCI-Lewy body is thought to represent a prodromal form of DLB. If an individual has sufficient motor 
features at presentation to meet criteria for PD, they receive a PD diagnosis. MCI may be present at PD onset. 
Most individuals with PD develop dementia over time, termed PD dementia. If an individual has dementia at 
presentation or within 1 year of the onset of motor parkinsonism, they receive a diagnosis of DLB (assuming 
sufficient features are present). This ‘1-year’ rule is maintained in the most recent (2017) DLB criteria but the 
1 year remains arbitrary. Together, DLB and PD dementia constitute the umbrella term Lewy body dementia. 
Individuals with both forms of Lewy body dementia have aggregated α-synuclein neuronal inclusions on 
postmortem examination, termed Lewy body disease.
DLB, dementia with Lewy bodies; MCI, mild cognitive impairment; PD, Parkinson’s disease; PD-MCI, Parkinson’s disease 
with mild cognitive impairment; REM, rapid eye movement.
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some individuals with DLB never develop parkin-
sonism in life and those with parkinsonism might 
or might not have sufficient features for a PD 
diagnosis. Frequency of amyloid co-pathology 
(and related imaging findings) appears to be dif-
ferent in DLB versus PD and PDD. The expected 
clinical course is also different in DLB compared 
with PD/PDD. While acknowledging that the 
1-year rule remains arbitrary, these authors argued 
that maintaining DLB and PDD as separate phe-
notypes has important implications for patient 
care (e.g. understanding expected prognosis) and 
research into pathophysiology, genetics, prodro-
mal states, and potentially treatment.11 The diag-
nostic criteria controversy remains unresolved, 
with research studies variably using the 2015 
MDS-PD Criteria, the 2017 DLB criteria, or a 
combination. This review focuses on advances in 
DLB as defined by the DLB-specific criteria.

Diagnosis

Diagnostic criteria
The most recent consensus criteria for DLB were 
published in 2017 (Table 1).6 Criteria updates 
were based on interim research and included dis-
tinguishing between clinical features and biomark-
ers, removing the ‘suggestive feature’ category, 
elevating RBD to a core clinical feature, and demot-
ing antipsychotic (neuroleptic) hypersensitivity to a 

supportive feature.6 Clinicians now make the diag-
nosis of possible or probable DLB based on the 
presence of core clinical features and indicative bio-
markers (Table 1). Additional ‘supportive’ clinical 
features, however, provide additional weight for a 
DLB diagnosis. Supportive features include severe 
sensitivity to antipsychotic agents, postural instabil-
ity, repeated falls, syncope or other transient epi-
sodes of unresponsiveness, severe autonomic 
dysfunction (e.g. constipation, orthostatic hypoten-
sion, and urinary incontinence), excessive daytime 
sleepiness, hyposmia, hallucinations in nonvisual 
modalities, systematized delusions, and apathy, 
anxiety, and depression. These features are not 
sensitive or specific enough to serve as core clinical 
features, but their presence further supports a DLB 
diagnosis. Similarly, supportive biomarkers do not 
currently have sufficient sensitivity or specificity for 
formal inclusion in the DLB criteria, but they can 
provide additional evidence supporting a DLB 
diagnosis. Supportive biomarkers in the 2017 crite-
ria were (1) relative preservation of medial tempo-
ral lobe structures on computed tomography (CT)/
magnetic resonance imaging (MRI) (i.e. findings 
suggesting AD as less likely), (2) generalized low 
uptake on single-photon emission computed 
tomography (SPECT)/positron emission tomogra-
phy (PET) perfusion/metabolism scans with 
reduced occipital activity and/or the cingulate 
island sign on FDG (fluorodeoxyglucose)-PET 
imaging, and (3) prominent posterior slow-wave 

Table 1. Criteria for the clinical diagnosis DLB from the fourth consensus report of the DLB Consortium (2017)..

Probable DLB:
  (1)  Required criterion: Dementia, usually with prominent and early impairments in attention, executive function, and 

visuoperceptual ability (memory involvement more with progression)
 (2)  Presence of ⩾2 core clinical features (± indicative biomarker) OR 1 core clinical feature + ⩾1 indicative biomarker(s)
Possible DLB:
  (1)  Required criterion: Dementia, usually with prominent and early impairments in attention, executive function, and 

visuoperceptual ability (memory involvement more with progression)
  (2)  Presence of 1 core clinical feature (no indicative biomarker) OR ⩾1 indicative biomarker(s) (no core clinical features)

Core clinical features:
  1.  Fluctuating cognition with pronounced variations in 

alertness and attention
  2.  Recurrent visual hallucinations
  3.  REM sleep behavior disorder
  4.  Parkinsonism (presence of one or more of: 

bradykinesia, rest tremor, rigidity)

Indicative biomarkers:
 1.  Reduced basal ganglia dopamine transporter uptake 

(SPECT or PET)
 2.  Abnormal (low uptake) 123iodine-MIBG myocardial 

scintigraphy
 3.  Polysomnographic confirmation of REM sleep without 

atonia

Source: Adapted from McKeith et al.6
DLB, dementia with Lewy bodies; MIBG, metaiodobenzylguanidine; PET, positron emission tomography; REM, rapid eye movement; SPECT, single-
photon emission computed tomography.
The criteria also include supportive clinical features and biomarkers that are helpful in diagnosing DLB but are not formally part of the criteria (see 
text). If parkinsonism is present, the dementia should have started first or within 1 year of motor symptom onset for a diagnosis of DLB (the ‘one 
year rule’). If parkinsonism is the only core clinical feature and appears only in the context of severe dementia, DLB is less likely.
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activity on electroencephalogram (EEG) with peri-
odic fluctuations in the pre-alpha/theta range.6

Making the diagnosis
Clinicians must be alert to the possibility of DLB 
when evaluating individuals with cognitive impair-
ment. It is estimated that one in three cases of 
DLB are missed12 and misdiagnosis as AD is com-
mon.12,13 Diagnosis relies largely on a comprehen-
sive history and physical examination assessing 
core and supportive features of DLB. Neuro-
psychological testing and structural imaging (typi-
cally magnetic resonance imaging) are part of 
many standard evaluations for dementia.14 Other 
tests and biomarkers, however, are uncommonly 
used by specialists making DLB diagnoses.15 
Polysomnography is occasionally used by special-
ists to assess for REM sleep without atonia, par-
ticularly if the presence of RBD is uncertain by 
history. Similarly, dopamine transporter (DAT) 
imaging is occasionally used to strengthen suspi-
cion of a DLB diagnosis if there is no or equivocal 
parkinsonism on examination. Low uptake on 
metaiodobenzylguanidine (MIBG) myocardial 
scintigraphy is an indicative biomarker in the DLB 
criteria, but this test is not available in many coun-
tries (including the United States) for this pur-
pose.15 Testing for α-synuclein aggregates in the 
cerebrospinal fluid (CSF) and/or via skin biopsy is 
now available through some commercial laborato-
ries, but the role that these tests play in routine 
clinical diagnosis is yet to be established.

Pathology and co-pathology
Lewy body disease has multiple types, including 
brainstem-predominant, transitional (limbic), 
and diffuse (neocortical) forms associated with 
increasing degrees of pathological burden. Using 
the updated DLB criteria, assessments of the like-
lihood that pathologic findings are associated 
with a typical DLB clinical syndrome involve 
evaluating both the degree of Lewy-related 
pathology (diffuse neocortical, limbic/transi-
tional, brainstem-predominant, amygdala-pre-
dominant, or olfactory bulb only) and the amount 
of AD neuropathological change. In this rubric, 
the degree of AD neuropathologic change is clas-
sified in one of three categories: National Institute 
on Aging–Alzheimer’s Association (NIA-AA) cat-
egory of none/low (Braak stage 0–II), NIA-AA 
intermediate (Braak stage III–IV), or NIA-AA 
high (Braak stage V–VI). Likelihood of 

parkinsonism is subclassified based on whether 
substantia nigra neuronal loss is none, mild, mod-
erate, or severe.6 Other staging systems for Lewy 
body pathology also exist, and a recent multi-
center consortium published Lewy pathology 
consensus criteria in attempts to improve detec-
tion of Lewy pathology and interrater reliability.16 
This method uses a dichotomous approach for 
the scoring of Lewy pathology (present versus 
absent) applied to pathological categories used in 
the DLB consortium diagnostic criteria.16

As suggested by inclusion of both Lewy pathology 
and AD pathology in the DLB criteria, AD neuro-
pathological change is common in individuals diag-
nosed clinically with DLB. It is estimated that half 
of all individuals with Lewy body disease have suf-
ficient pathology for a secondary neuropathological 
diagnosis of AD at autopsy.17 Different distributions 
of α-synuclein and tau pathology associate with the 
phenotypic expression of DLB. When the distribu-
tion of α-synuclein pathology is greater than tau 
pathology, a clinical diagnosis of DLB is highly 
likely. A clinical DLB diagnosis is less likely when 
the distribution of tau pathology is greater than α-
synuclein, with some caveats.18 The distribution of 
α-synuclein, tau, and amyloid pathology also con-
tributes to disease duration in DLB. Individuals 
with diffuse Lewy body disease have shorter survival 
than individuals with transitional Lewy body dis-
ease, with α-synuclein pathology predicting disease 
duration, both independently and synergistically 
with tau and amyloid pathology.19 The presence of 
AD pathology may also influence the presence of 
depression/dysphoria in DLB.20

Prodromal DLB
Prodromal features of synucleinopathies are well 
established, including RBD/REM sleep without 
atonia,21,22 olfactory dysfunction, dysautonomia, 
and psychiatric disturbance (e.g. anxiety and 
depression).22 Mild cognitive impairment (MCI) 
can also precede the dementia of DLB (Figure 1). 
Studies consistently show that nonamnestic MCI 
(usually affecting attention, visuospatial/visuoper-
ceptual function), particularly in the context of 
associated RBD, fluctuations, and/or subtle par-
kinsonism, can herald subsequent DLB.23–25 This 
research culminated in the publication of research 
criteria for prodromal DLB in 2020. These crite-
ria describe three prodromal phenotypes of DLB: 
MCI-onset, delirium-onset, and psychiatric-
onset. Evidence was only sufficient to propose 
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diagnostic criteria for MCI-onset DLB, termed 
MCI with Lewy bodies (MCI-LB).26

Research criteria for MCI-LB (Table 2) overlap 
heavily with DLB criteria (Table 1). Similar to 
DLB criteria, ‘supportive’ clinical features for 
MCI-LB include severe sensitivity to antipsychotic 
agents, postural instability, repeated falls, syncope 
or other transient episodes of unresponsiveness, 
severe autonomic dysfunction (e.g. constipation, 
orthostatic hypotension, and urinary inconti-
nence), excessive daytime sleepiness, hyposmia, 
hallucinations in nonvisual modalities, systema-
tized delusions, and apathy, anxiety, and depres-
sion, with the addition of sense of presence 
phenomena (in the psychosis spectrum) and pro-
longed or recurrent delirium as supportive fea-
tures. Also similarly, relative preservation of medial 
temporal lobe structures on CT/MRI, low occipi-
tal uptake on SPECT/PET perfusion/metabolism 
scans, and quantitative EEG showing slowing and 
dominant frequency variability are ‘potential’ bio-
markers of MCI-LB, with the addition of insular 
thinning and gray matter volume loss on MRI.26

While existing evidence is only sufficient to propose 
diagnostic criteria for MCI-LB, clinicians should be 
alert to other presentations that may signify an 
increased risk of subsequent development of DLB. 
Numerous case reports and series describe 

provoked or unprovoked delirium as a presenting 
feature of DLB, sometimes occurring in individuals 
without cognitive impairment and years before the 
DLB diagnosis. It remains unclear whether this 
reflects mistaking cognitive fluctuations for delirium 
or a greater vulnerability to delirium in individuals 
with prodromal DLB. The occurrence of delirium 
should prompt an assessment for other features that 
would suggest DLB and caution in antipsychotic 
use for the treatment of delirium, as antipsychotic 
medications can provoke hypersensitivity reactions 
in individuals with DLB.26 Late-onset major depres-
sive disorder and late-onset psychosis are potentially 
types of psychiatric-onset DLB. It can be difficult to 
differentiate prodromal DLB from late-onset psy-
chiatric disturbance unrelated to Lewy pathology, 
however, and it remains unclear how to best differ-
entiate these individuals.26

Biomarkers
A biomarker is defined as ‘a characteristic that is 
objectively measured and evaluated as an indica-
tor of normal biological processes, pathogenic 
processes, or pharmacologic responses to a thera-
peutic intervention’.27 Biomarkers can be used in 
clinical care to help with differential diagnosis 
and prognosis and in research to help with par-
ticipant selection and assessing therapeutic 
response. Biomarker development for DLB is a 

Table 2. Research criteria for the diagnosis of mild cognitive impairment with Lewy bodies (2020)..

Probable MCI-LB:
 (1)  Required criterion: Mild cognitive impairment as defined by the presence of: (1) subjective cognitive complaint (from 

patient, informant, or clinician), (2) impairment in 1 or more domains (typically attention-executive or visual processing), 
AND (3) preserved or minimally affected independence in functional abilities

 (2)  Presence of ⩾2 core clinical features (± indicative biomarker) OR 1 core clinical feature + ⩾1 indicative biomarker(s)
Possible MCI-LB:
 (1)  Required criterion: Mild cognitive impairment as defined by the presence of: (1) subjective cognitive complaint (from 

patient, informant, or clinician), (2) impairment in 1 or more domains (typically attention-executive or visual processing), 
AND (3) preserved or minimally affected independence in functional abilities

 (2)  Presence of 1 core clinical feature (no indicative biomarker) OR ⩾ 1 indicative biomarkers (no core clinical features)

Core clinical features:
 1.  Fluctuating cognition with variations in alertness and 

attention
 2.  Recurrent visual hallucinations
 3.  REM sleep behavior disorder
 4.  Parkinsonism (presence of one or more of: bradykinesia, 

rest tremor, rigidity)

Proposed biomarkers:
 1.  Reduced basal ganglia dopamine transporter uptake 

(SPECT or PET)
 2.  Abnormal (low uptake) 123iodine-MIBG myocardial 

scintigraphy
 3.  Polysomnographic confirmation of REM sleep without 

atonia

Source: Adapted from McKeith et al.26

MCI-LB, mild cognitive impairment with Lewy bodies; MIBG, metaiodobenzylguanidine; PET, positron emission tomography; REM, rapid eye 
movement; SPECT, single-photon emission computed tomography.
The criteria also include supportive clinical features and potential biomarkers that may be helpful in diagnosing MCI-LB but are not formally part of 
the criteria (see text).
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priority re-emphasized by the NIH 2019 ADRD 
Summit28 and a research need identified by indi-
viduals living with DLB and their caregivers, par-
ticularly for improved diagnosis.29

Neuroimaging
Structural imaging with MRI is used in DLB to 
evaluate for findings suggestive of AD co-pathol-
ogy and as part of a standard clinical dementia 
evaluation.6,15 Volumetric MRI assesses patterns 
of neuronal loss which can be a clue in differential 
diagnosis. Individuals with Lewy body spectrum 
disorders tend to have gray matter atrophy in the 
posterior parietal cortices with relative sparing of 
medial temporal lobe structures (commonly 
affected in AD).30 Additional MRI techniques 
under investigation for use in DLB include sus-
ceptibility-weighted imaging, functional MRI, 
and MRI diffusion-tensor imaging.30

DAT imaging can be performed with PET and 
SPECT techniques. Reduced DAT binding sug-
gests nigrostriatal degeneration but is not specific to 
an exact parkinsonian diagnosis. Because reduced 
DAT binding would not be expected in AD, a posi-
tive DAT scan can be helpful to help diagnose 
DLB,6 particularly if parkinsonism is equivocal on 
examination.15 Research with a pathology cohort 
confirmed that DAT imaging accurately distin-
guishes individuals with Lewy body versus AD 
pathology, although 10% of individuals in the study 
met pathological criteria for Lewy body disease 
while having normal DAT imaging.31

Generalized low uptake on SPECT/PET perfu-
sion/metabolism scans with reduced occipital 
activity and/or the cingulate island sign on FDG-
PET imaging is a supportive biomarker in the 
2017 DLB criteria.6 Research performed subse-
quent to criteria publication further support a role 
for FDG-PET in DLB diagnosis, with temporo-
parietal and occipital hypometabolism and pres-
ervation of medial temporal lobe metabolism 
distinguishing DLB from AD.30 The ‘cingulate 
island sign’, where individuals with LBD have a 
high ratio of glucose metabolism in the posterior 
cingulate region compared with the precuneus 
and cuneus, is also highly suggestive of DLB.30

Amyloid and tau PET imaging are used in DLB – 
primarily on a research basis – to help with differen-
tial diagnosis or assess the degree of suspected AD 
co-pathology in individuals with the DLB clinical 

phenotype.30 Specific binding patterns may distin-
guish between Lewy body disease and AD pathol-
ogy.30 A recent autopsy study found that that lower 
11 C-Pittsburgh compound B (PiB) uptake on PET 
in individuals with probable DLB in life or Lewy 
body disease on autopsy accurately distinguished 
these cases from cases with AD or mixed pathol-
ogy.32 This and other studies suggest that over half 
of individuals with probable DLB have elevated 
amyloid deposition on PET scans.32 As demon-
strated in pathology studies, amyloid and tau find-
ings (as assessed by imaging or CSF) associate with 
specific clinical presentations in individuals with 
probable DLB (e.g. evidence of tau pathology is 
associated with a lower frequency of DLB clinical 
features).33 PET imaging for α-synuclein deposi-
tion is highly desired, but α-synuclein radiotracers 
are still in development and testing. Existing tracers 
are not adequately specific for synuclein.30

Fluid biomarkers
To date, specialists have used CSF testing in DLB 
primarily on a research basis and primarily to assess 
for evidence of AD co-pathology using Aβ42, total 
tau (t-tau), and phosphorylated tau (p-tau) levels.15 
In individuals with Lewy body disease, higher t-tau/
Aβ1-42 and lower Aβ1-42 levels predict increasing 
cerebral AD pathology at autopsy.34 As noted ear-
lier, abnormal amyloid and tau biomarkers (on 
imaging or CSF) associate with the clinical presen-
tation of individuals with probable DLB33 and may 
predict the rate of cognitive decline.35

Multiple recent studies investigate the role of 
CSF α-synuclein real-time quaking-induced con-
version (RT-QuIC) assays in individuals with 
DLB. In a study using both neuropathologically 
verified cases (n = 77) and clinical cases 
(n = 36), the α-synuclein RT-QuIC CSF assay 
had 93% sensitivity and 96% specificity for α-
synucleinopathies versus non-α-synucleinopathies 
and 65% sensitivity and 100% specificity for a 
clinical diagnosis of possible or probable DLB 
versus probable AD dementia.36 Another research 
group also showed high sensitivity and specificity 
of α-synuclein RT-QuIC assays in individuals 
with DLB versus normal controls.37 In prodromal 
populations, α-synuclein RT-QuIC approaches 
separated individuals with MCI-LB from cogni-
tively unimpaired controls and, to a lesser extent, 
individuals with MCI due to AD or unspecified 
MCI.38 Numerous additional studies investigate 
these techniques in other synucleinopathies such 
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as PD. In the United States, CSF testing for evi-
dence of a synucleinopathy is available through a 
Food and Drug Administration ‘breakthrough 
device designation’, but this test is not currently 
covered by insurance providers and its role in 
routine clinical diagnosis is not yet established.

Plasma and serum α-synuclein levels are also 
under study as potential biomarkers in synucle-
inopathies. A 2011 study found that serum  
α-synuclein levels might distinguish individuals 
with DLB versus individuals with AD and normal 
controls,39 but subsequent research (largely in 
PD) had varied results. Recently, researchers pre-
sented data comparing α-synuclein levels meas-
ured by enzyme-linked immunosorbent assay in 
individuals with DLB and PDD (n = 54) versus 
individuals with AD (n = 31) and normal con-
trols (n = 28). Individuals with DLB and PDD 
had lower plasma α-synuclein levels. After elimi-
nating outliers, the sensitivity and specificity of 
the test for identifying individuals with Lewy 
body dementia were 58% and 85%, respec-
tively.40 Blood biomarkers remain research-only 
at the present time.

Skin biopsy
In 2017, researchers published findings showing 
that skin biopsies from proximal (cervical) and 
distal (thigh and distal leg) sites demonstrated 
phosphorylated α-synuclein in the cutaneous 
nerves of individuals with DLB (n = 18) versus 
individuals with other dementias (n = 23) and 
healthy controls (n = 25).41 Using skin biopsies 
to identify pathological α-synuclein continues to 
be an area of active research in DLB, PD, and 
other synucleinopathies,42–45 including prodro-
mal states (RBD).44 Immunofluorescence and 
RT-QuIC approaches to detecting α-synuclein 
in skin biopsies show comparable efficacy46 and 
one study showed similar diagnostic accuracy 
when comparing RT-QuIC assays using CSF 
versus skin samples.45 Commercial testing for 
synucleinopathies using skin punch biopsies is 
now available in the United States. As with CSF 
α-synuclein testing, the role that skin biopsy 
plays in routine clinical diagnosis of DLB is yet 
to be established.

Electroencephalography
Findings on EEG serve as a supportive biomarker 
in the DLB criteria6 and a potential biomarker in 

the MCI-LB criteria.26 A recent systematic review 
of the role of EEG in DLB identified 43 studies, 
most of which used quantitative EEG.47 Slowing 
of the dominant EEG rhythm (<8 Hz) was iden-
tified in approximately 90% of individuals with 
DLB and only approximately 10% of individuals 
with AD dementia. Other results were heteroge-
neous, likely secondary to differences in EEG 
techniques and study design.47 EEG is uncom-
monly used in clinical practice by DLB specialists 
in the United States, who cite a need for more 
research on the role of this technique, but prac-
tices may be different in Europe where much of 
the EEG research occurs.15

Progression
No staging system for DLB currently exists. In a 
meta-analysis of studies comparing survival time 
postdiagnosis in individuals with DLB versus AD 
dementia, mean survival of individuals with DLB 
was 4.11 ± 4.10 years, shorter than in individu-
als with AD dementia (5.66 ± 5.32 years).48 This 
estimate is similar to the median 3- to 4-year sur-
vival postdiagnosis reported in studies of individ-
uals with DLB using different study designs.49,50 
Experiences, however, are diverse, with both 
rapid and slowly progressive DLB forms. In one 
study, over 10% of individuals with DLB died 
less than 1 year after diagnosis, while another 
10% lived more than 7 years after diagnosis, and 
a small percent lived more than 10 years after 
diagnosis.49 Most individuals with DLB die of 
complications of the disease. Failure to thrive is 
the most commonly reported cause of death 
(65%), followed by swallowing difficulties associ-
ated with aspiration and pneumonia (23%; multi-
ple causes of death allowed by study).49 Suicide 
was the reported cause of death for 1% of indi-
viduals with DLB.49 This should prompt clini-
cians to routinely assess for suicide risk factors 
such as psychiatric disorders, social disconnect-
edness, and access to lethal means (e.g. firearms) 
in people with DLB and treat possible contribu-
tors (e.g. psychosis and depression) when 
identified.51

There is currently no DLB-specific guidance for 
predicting end of life. Clinicians are left using 
local regulations for hospice use in dementia (e.g. 
Medicare criteria in the United States), although 
these may not be sensitive.52 In one study, only 
40% of families reported that clinicians discussed 
what to expect at the end of life in DLB, and only 
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22% said it was discussed to a helpful degree.49 
Almost 80% of individuals with DLB used hos-
pice prior to death in that study, although often 
this was only for the last few weeks.49 Research is 
underway to better understand advanced stages 
of DLB and predictors of end of life.53

Management
There are no disease-modifying therapies for 
DLB. Research attempting to slow the progres-
sion of neurodegeneration in synucleinopathies 
focuses primarily on individuals with PD. All 
attempts to develop effective disease-modifying 
agents for PD have failed to date,54 however, with 
the possible exception of high-intensity exercise, 
which needs further study.55

Treatment for DLB has a modest evidence base 
and relies on studies in PD and AD and expert 
consensus.56 A key principle in DLB management 
is addressing the diverse symptoms that can be 
problematic in the disease, for example, cognitive, 
neurobehavioral, motor, and autonomic (Table 3). 
Based on 2020 guidance for treatment of Lewy 
body dementia generally (not just DLB), the cho-
linesterase inhibitors donepezil and rivastigmine 
have the most evidence for use for cognitive impair-
ment, with mixed evidence for memantine.56

Behavioral/neuropsychiatric symptoms in DLB 
can include psychosis (visual hallucinations, hal-
lucinations in other modalities, systematized delu-
sions), depression, anxiety, apathy, and aggression.6 
While the evidence specifically in DLB is lacking, 
nonpharmacological interventions (e.g. environ-
mental modifications and music therapy) are rec-
ommended as the first-line approach for treating 
psychosis based on the low associated risk and evi-
dence from other dementias.56 Pharmacological 
therapy for psychosis is recommended only if 
symptoms are severe or distressing, and if triggers 
(e.g. infection) are excluded. When treatment is 
needed, systematic reviews suggest that cholinest-
erase inhibitors may have some benefit for psychi-
atric symptoms including psychosis, in addition to 
their indication for treating cognition.56 If prob-
lematic psychosis persists despite cholinesterase 
inhibitor treatment, clinicians must weigh poten-
tial benefits of antipsychotic treatment with the 
risk of severe sensitivity reactions in individuals 
with DLB. There is minimal evidence regarding 
the efficacy of antipsychotic agents in Lewy body 
dementia, but quetiapine, clozapine, and 

pimavanserin are the three medications felt to be 
safest.56 Clozapine requires frequent blood moni-
toring given agranulocytosis risks. Pimavanserin is 
currently approved only in the United States and 
only for the indication of PD psychosis. The 
HARMONY trial, published in 2021, was a phase 
III, double-blind, randomized, placebo-controlled 
pimavanserin discontinuation trial enrolling indi-
viduals with dementia-related psychosis from AD, 
PDD, DLB, frontotemporal dementia, or vascular 
dementia. Individuals in the trial received open-
label pimavanserin for 12 weeks and those with 
study-defined improvement were randomized to 
then receive pimavanserin or placebo for up to 26 
weeks. A relapse of psychosis occurred in 13% 
(12/195) of individuals in the pimavanserin group 
and 28% (28/99) of the placebo group [hazard 
ratio (HR) = 0.35; 95% confidence interval 
(CI) = 0.17–0.73; p = 0.005], prompting early 
termination of the study due to demonstration of 
efficacy at the interim analysis.57 Seven percent of 
enrolled participants had DLB and 15% had PDD. 
The study was not designed to assess efficacy in 
individual subgroups but individuals with PDD 
showed efficacy (HR = 0.054, 95% CI = 0.017–
0.175). There were insufficient participants with 
DLB for subanalysis.57 Though depression, anxi-
ety, and apathy are common in DLB, studies 
investigating optimal treatment are lacking.56 
Based on approaches to treating psychiatric symp-
toms in dementia more generally, options include 
mirtazapine, selective serotonin reuptake inhibi-
tors, and serotonin-norepinephrine reuptake 
inhibitors, with care guided by individual symp-
toms, tolerability, and response.6

Parkinsonism in DLB is generally treated with lev-
odopa monotherapy,56 as levodopa has the highest 
chance of efficacy in improving parkinsonism and 
the lowest risk of side effects that overlap with 
symptoms in DLB (e.g. psychosis and orthostasis). 
Levodopa is combined with dopa-decarboxylase 
inhibitors (e.g. carbidopa and benserazide) to limit 
peripheral side effects of levodopa and enhance 
levodopa levels in the plasma and brain. 
Zonisamide, commonly used as an anti-epileptic 
medication, has been approved for use for the 
treatment of parkinsonism in Japan since 2009.58 
The mechanism for this benefit is uncertain, but 
may relate to inhibition of monoamine oxidase-B. 
In a study published in 2020, individuals with 
DLB with parkinsonism had improved motor 
function when treated with zonisamide 25 or 50 
mg/day as an adjunct to levodopa therapy, without 
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associated exacerbation of psychiatric symptoms.58 
There are no formal studies evaluating the efficacy 
of therapy in individuals with DLB, but physical 
therapy, occupational therapy, speech therapy, 
and swallow evaluations are likely beneficial clini-
cally for helping mobility, addressing fall risk and 
fall prevention, identifying helpful resources to 
assist function (e.g. shower bars, commodes, and 
bed rails), and addressing dysphagia.

Treating autonomic function in individuals with 
DLB is critical, but an evidence base for DLB-
specific care is lacking.56 For orthostatic hypoten-
sion, nonpharmacological therapies are first-line 
therapy, including rising slowly, increasing fluid 
intake, increasing salt intake (if no medical con-
traindication), and potentially using compression 
stockings or elevation of the head of the bed. If 
pharmacological therapy is needed, midodrine, 
fludrocortisone, and droxidopa are the most com-
monly used agents (where droxidopa is available) 
(Table 3). All three can contribute to supine 
hypertension, and fludrocortisone is also associ-
ated with electrolyte disturbances and edema.56

When treating constipation in DLB, a first step is 
to identify and stop potentially contributing med-
ications (e.g. anticholinergics). Dietary changes, 
hydration, and exercise can also be helpful. Over-
the-counter stool softeners and laxatives are used 
when pharmacological intervention is needed. 

Management of gastroparesis includes drinking 
during meals, avoiding high fat foods, and walk-
ing after meals. If the risk-benefit analysis favors 
treatment, domperidone is available in some 
countries (but not the United States) for treating 
gastroparesis. Based on evidence in PDD, strate-
gies for treating dysphagia in DLB include chin 
tucks during swallowing and honey-thickened 
fluids.56 Treating sialorrhea is part of dysphagia 
treatment but can also improve quality of life in 
individuals with DLB generally. Approaches are 
based on studies in PD and where the highest 
degree of evidence supports botulinum toxin 
injections and glycopyrrolate.56,59 Urinary 
urgency, frequency, and incontinence are com-
mon symptoms in DLB, but research on optimal 
treatment strategies is lacking. Many pharmaco-
logical agents used to treat these symptoms have 
a high risk of cognitive side effects due to anticho-
linergic properties, precluding or limiting their 
use. Mirabegron is a β3-adrenoceptor agonist 
lacking typical anticholinergic side effects. A ret-
rospective study of its use in PD suggested it was 
effective for symptoms relating to overactive blad-
der and well tolerated.56,60

Evidence for treatment of sleep disorders and 
excessive daytime sleepiness in DLB is lacking. 
Based on limited evidence, melatonin is the first-
line therapy for symptoms of RBD. Clonazepam 
may be helpful but must be used cautiously given 

Table 3. Pharmacological therapies for dementia with Lewy bodiesa.

Symptom Pharmacological options

Cognitive impairment Cholinesterase inhibitors (best evidence for donepezil, rivastigmine)
Memantine (evidence mixed)

Neuropsychiatric symptoms Psychosis: Quetiapine, pimavanserin, clozapine
Other neuropsychiatric symptoms: SSRIs, SNRIs, memantine

Parkinsonism Levodopa preparations (e.g. carbidopa/levodopa)
Zonisamide (adjunctive)

Autonomic dysfunction Orthostatic hypotension: midodrine, fludrocortisone, droxidopa
Constipation: Stool softeners, laxatives
Sialorrhea: Botulinum toxin injections, glycopyrrolate
Urinary dysfunction: Mirabegron

REM sleep behavior disorder Melatonin, clonazepam; potentially memantine

DLB, dementia with Lewy bodies; REM, rapid eye movement; SNRIs, serotonin-norepinephrine reuptake inhibitors; SSRIs, 
selective serotonin reuptake inhibitors.
aNonpharmacological therapies and research-only approaches not included. Therapies may be ‘off label’ for use depending 
on location and local regulatory determinations. Level of evidence for use of each agent varies in DLB and some of these 
are pragmatic approaches rather than evidence-based. Treatment should be individualized.
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side effect risks. One study in DLB and PDD sug-
gested memantine might be helpful.56 Similarly, 
treating insomnia in DLB must balance benefits 
of improved sleep for the person with DLB and 
caregiver versus potential cognitive side effects. 
Managing excessive daytime sleepiness is difficult 
and largely relies on identifying potential contrib-
utors and approaches for good sleep hygiene. An 

open-label pilot study in individuals with DLB 
reported improvements with armodafinil.56,61

Both disease-modifying and symptomatic treat-
ments are identified needs in DLB.28 While there 
was a dearth of DLB studies for years, investigator-
led and pharma-funded phase II clinical trials  
in DLB have increased over the last 5 years  
(Table 4). Areas of interest for potential disease 

Table 4. Phase II clinical trials for dementia with Lewy bodies since 2016.

Goala Drug (mechanism of action) ClinicalTrials.gov 
Identifier

Phase Statusa

Disease modification Terazosin (α-1-selective adrenergic 
blocker)

NCT04760860 Phase I/II Not yet recruiting

 K0706 (tyrosine kinase inhibitor) NCT03996460 Phase II Recruiting

 Nilotinib (tyrosine kinase inhibitor) NCT04002674 Phase II Recruiting

 Bosutinib (tyrosine kinase inhibitor) NCT03888222 Phase II Active, not recruiting

 Ambroxol [molecular chaperone 
for the lysosomal enzyme 
glucocerebrosidase (GCase)]

NCT04405596 Phase I/II Not yet recruiting

 Ambroxol [molecular chaperone 
for the lysosomal enzyme 
glucocerebrosidase (GCase)]

NCT04588285 Phase II Recruiting

 CST-103/clenbuterol + CST-
107/nadolol (clenbuterol is a β2 
adrenergic agonist; combined with 
nadolol to reduce side effects)

NCT04739423 Phase II Recruiting

Symptomatic 
(parkinsonism, gait, 
cognition, psychosis)

RVT-101/intepirdine (5-HT-6 
receptor antagonist)

NCT02669433
NCT02928445
NCT02910102

Phase II Completed67

Symptomatic (cognition) E2027 (selective inhibitor of 
phosphodiesterase 9; goal to 
increase cyclic GMP levels)

NCT03467152
NCT04764669

Phase II Completed (NCT03467152); 
recruiting (NCT04764669)

Symptomatic (cognition) LY3154207/mevidalen (D1 receptor 
positive allosteric modulator)

NCT03305809 Phase II Completed

Symptomatic (cognition) Neflamapimod [p38 MAP kinase 
alpha (p38α) inhibitor]

NCT04001517 Phase II Active, not recruiting

Symptomatic (cognition) NYX-458 (NMDA receptor 
modulator)

NCT04148391 Phase II Recruiting

Symptomatic (psychosis, 
REM sleep behavior 
disorder)

Nelotanserin (selective antagonist at 
5-HT2A serotonin receptor)

NCT02640729
NCT02708186
NCT02871427

Phase II Completed (NCT02871427 
terminated due to changes in 
development program)

Symptomatic (cognition, 
psychosis)

HTL0018318 (selective activation 
of the muscarinic acetylcholine 
receptor M1)

NCT03592862 Phase II Withdrawn (pending 
investigation of an unexpected 
animal toxicology finding)

REM, rapid eye movement.
aGoal other than safety/tolerability; there is some overlap as some agents are hoped to be disease-modifying but are studied initially for evidence of 
symptomatic effects. Status as of 13 September 2021.

https://journals.sagepub.com/home/tan


MJ Armstrong

journals.sagepub.com/home/tan 11

modification include α-1-selective adrenergic 
blockers, based on a large cohort study suggesting a 
decreased risk of PD in individuals taking these 
medications.62 Multiple tyrosine kinase inhibitors 
are under investigation (Table 4), although recent 
results in PD populations were discouraging.63,64 
Multiple studies are investigating ambroxol (in 
DLB and PD) to increase glucocerebrosidase activ-
ity and protein levels.65 Clenbuterol, a β2 adrener-
gic agonist, is under study in DLB and PD given 
preclinical studies suggesting that β2 adrenergic 
agonists might reduce synuclein production.66

In addition to these active disease-modifying trials, 
numerous trials of symptomatic therapies with 
diverse mechanisms of action are completed or 
underway (Table 4). Unfortunately, many of these 
studies, including the recently published 
HEADWAY-DLB trial,67 showed no clear efficacy, 
although peer-reviewed publications for several 
studies remain lacking. While disappointing, these 
trials demonstrate that clinical trials in DLB are fea-
sible, including in international settings.67 Recently, 
the AscenD-LB study (NCT04001517) met its pri-
mary objective of improving cognition in individuals 
with DLB and a phase III study is planned.68

Conclusions
Recent advances in DLB include updated diag-
nostic criteria; recognition of prodromal DLB 
states, including MCI-LB; identification of prog-
nostic and end-of-life considerations; and an 
increase in disease-modifying and symptomatic 
therapy clinical trials. DLB remains underrecog-
nized, however, and biomarkers to assist diagno-
sis, prognosis, and identification of co-pathology 
are needed. Therapies for slowing the disease and 
effectively treating its various symptoms also 
remain an unmet need.
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