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Abstract—The dementia with Lewy bodies (DLB) Consortium has revised criteria for the clinical and pathologic diagno-
sis of DLB incorporating new information about the core clinical features and suggesting improved methods to assess
them. REM sleep behavior disorder, severe neuroleptic sensitivity, and reduced striatal dopamine transporter activity on
functional neuroimaging are given greater diagnostic weighting as features suggestive of a DLB diagnosis. The 1-year rule
distinguishing between DLB and Parkinson disease with dementia may be difficult to apply in clinical settings and in
such cases the term most appropriate to each individual patient should be used. Generic terms such as Lewy body (LB)
disease are often helpful. The authors propose a new scheme for the pathologic assessment of LBs and Lewy neurites (LN)
using alpha-synuclein immunohistochemistry and semiquantitative grading of lesion density, with the pattern of regional
involvement being more important than total LB count. The new criteria take into account both Lewy-related and
Alzheimer disease (AD)-type pathology to allocate a probability that these are associated with the clinical DLB syndrome.
Finally, the authors suggest patient management guidelines including the need for accurate diagnosis, a target symptom
approach, and use of appropriate outcome measures. There is limited evidence about specific interventions but available
data suggest only a partial response of motor symptoms to levodopa: severe sensitivity to typical and atypical antipsychot-
ics in �50%, and improvements in attention, visual hallucinations, and sleep disorders with cholinesterase inhibitors.
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Clinical diagnostic criteria for DLB. Since the
publication of Consensus criteria for clinical and
pathologic diagnosis of dementia with Lewy bodies
(DLB),1,2 new information indicates that clinical cri-
teria for probable DLB have acceptable specificity,
but suboptimal sensitivity.3,4 Reasons identified in-

clude difficulties in recognition of the core feature
fluctuation5,6 and a low rate of all core features
(fluctuation, visual hallucinations, parkinsonism)
in the presence of neocortical, neurofibrillary tan-
gle (NFT) pathology.7-9 The criteria have therefore
been modified (table 1) to incorporate additional
items indicative of LB pathology. Distinction is
made between clinical features or investigations
that are suggestive of DLB, i.e., have been demon-
strated to be significantly more frequent than in
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other dementing disorders, and supportive fea-
tures, which commonly occur but with lower speci-
ficity. Clinicians should adopt a high index of
suspicion, screening all patients with dementia for
possible DLB (one core or one suggestive feature)
paying particular attention to the early clinical
presentation.7,10 The widespread use of improved
assessment tools and methods of investigation
should further improve diagnostic accuracy.

Progressive disabling mental impairment is a
mandatory requirement for the diagnosis of DLB.
This statement1 remains true although it is apparent
that disability in DLB derives not only from cogni-
tive impairment but also from neuropsychiatric,
motoric, sleep, and autonomic dysfunction. The cog-
nitive profile of DLB comprises both cortical and sub-

cortical impairments with substantial attentional
deficits and prominent executive and visuospatial
dysfunction.11,12 A “double discrimination” can help
differentiate DLB from Alzheimer disease (AD), with
relative preservation of confrontation naming and
short and medium term recall as well as recognition,
and greater impairment on verbal fluency, visual
perception and performance tasks.13-15 Patients with
DLB with neocortical neurofibrillary tangles (NFTs)
often lack this profile, showing pronounced memory
deficits more characteristic of AD. Composite global
cognitive assessment tools such as the Mini-Mental
State Examination (MMSE) cannot be relied upon to
distinguish DLB from other common dementia syn-
dromes and some patients who meet criteria for DLB
will score in the normal range.

Table 1 Revised criteria for the clinical diagnosis of dementia with Lewy bodies (DLB)

1. Central feature (essential for a diagnosis of possible or probable DLB)

Dementia defined as progressive cognitive decline of sufficient magnitude to interfere with normal social or occupational function.
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 visuospatial ability may be especially prominent.

2. Core features (two core features are sufficient for a diagnosis of probable DLB, one for possible DLB)

Fluctuating cognition with pronounced variations in attention and alertness

Recurrent visual hallucinations that are typically well formed and detailed

Spontaneous features of parkinsonism

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

REM sleep behavior disorder

Severe neuroleptic sensitivity

Low dopamine transporter uptake in basal ganglia demonstrated by SPECT or PET imaging

4. Supportive features (commonly present but not proven to have diagnostic specificity)

Repeated falls and syncope

Transient, unexplained loss of consciousness

Severe autonomic dysfunction, e.g., orthostatic hypotension, urinary incontinence

Hallucinations in other modalities

Systematized delusions

Depression

Relative preservation of medial temporal lobe structures on CT/MRI scan

Generalized low uptake on SPECT/PET perfusion scan with reduced occipital activity

Abnormal (low uptake) MIBG myocardial scintigraphy

Prominent slow wave activity on EEG with temporal lobe transient sharp waves

5. A diagnosis of DLB is less likely

In the presence of cerebrovascular disease evident as focal neurologic signs or on brain imaging

In the presence of any other physical illness or brain disorder sufficient to account in part or in total for the clinical picture

If parkinsonism only appears for the first time at a stage of severe dementia

6. Temporal sequence of symptoms

DLB should be diagnosed when dementia occurs before or concurrently with parkinsonism (if it is present). The term Parkinson
disease dementia (PDD) should be used to describe dementia that occurs in the context of well-established Parkinson disease. In a
practice setting the term that is most appropriate to the clinical situation should be used and generic terms such as LB disease are
often helpful. In research studies in which distinction needs to be made between DLB and PDD, the existing 1-year rule between the
onset of dementia and parkinsonism DLB continues to be recommended. Adoption of other time periods will simply confound data
pooling or comparison between studies. In other research settings that may include clinicopathologic studies and clinical trials, both
clinical phenotypes may be considered collectively under categories such as LB disease or alpha-synucleinopathy.

1864 NEUROLOGY 65 December (2 of 2) 2005



DLB and dementia associated with Parkinson dis-
ease (PDD). Many patients with PD develop demen-
tia, typically 10 years or more after onset of motor
symptoms.16,17 Other than age at onset, temporal
course, and possibly levodopa responsivity,18,19 no
major differences between DLB and PDD have been
found in any variable examined including cognitive
profile,20 attentional performance,21 neuropsychiatric
features,22 sleep disorders,23 autonomic dysfunction,24

type and severity of parkinsonism,25 neuroleptic sen-
sitivity,26 and responsiveness to cholinesterase inhib-
itors.27,28 The relative contributions of LB formation
and synuclein pathology, AD-type pathology, neuron
loss, or neurochemical deficits as determinants of
dementia in PD remain unresolved although recent
studies suggest that Lewy-related pathology is more
strongly associated than AD-type changes.29-31

The distinction between DLB and PDD as two
distinct clinical phenotypes based solely on the tem-
poral sequence of appearance of symptoms has been
criticized by those who regard the different clinical
presentations as simply representing different points
on a common spectrum of LB disease, itself under-
pinned by abnormalities in alpha-synuclein metabo-
lism. This unitary approach to classification may be
preferable for molecular and genetic studies and for
developing therapeutics. Descriptive labels that in-
clude consideration of the temporal course are pre-
ferred for clinical, operational definitions. DLB
should be diagnosed when dementia occurs before or
concurrently with parkinsonism and PDD should be
used to describe dementia that occurs in the context
of well-established PD. The appropriate term will
depend upon the clinical situation and generic terms
such as LB disease are often helpful. In research
studies in which distinction is made between DLB
and PDD, the 1-year rule between the onset of de-
mentia and parkinsonism for DLB should be used.
Adoption of other time periods will simply confound
data pooling or comparison between studies. In other
research settings including pathologic studies and
clinical trials, both clinical phenotypes may be con-
sidered collectively under categories such as LB dis-
ease or alpha-synucleinopathy.

Core features. Although no major amendments to
the three core features of DLB are proposed, im-
proved methods for their clinical assessment are rec-
ommended for use in diagnosis and measurement of
symptom severity.

Fluctuation. It is the evaluation of fluctuation
that causes the greatest difficulty in clinical prac-
tice.32 Inter-rater reliability is said to be low5,6 al-
though reports have generally been based upon
review of pre-existing case records and notes, rather
than direct rating of patients. Questions such as “are
there episodes when his/her thinking seems quite
clear and then becomes muddled?” were previously
suggested as useful probes, but two recent studies33,34

found 75% of both AD and DLB carers to respond
positively. More detailed questioning and qualitative
analysis of carers’ replies is therefore needed. The

Clinician Assessment of Fluctuation scale35 requires
an experienced clinician to judge the severity and
frequency of “fluctuating confusion” or “impaired
consciousness” over the previous month. The semi-
structured One Day Fluctuation Assessment scale35

can be administered by less experienced raters and
generates a cut-off score to distinguish DLB from AD
or vascular dementia (VaD). The Mayo Fluctuations
Composite Scale34 requires three or more “yes” re-
sponses from caregivers to structured questions
about the presence of daytime drowsiness and leth-
argy, daytime sleep �2 hours, staring into space for
long periods, or episodes of disorganized speech, as
suggestive of DLB rather than AD. Recording varia-
tions in attentional performance using a computer
based test system offers an independent method of
measuring fluctuation, which is also sensitive to
drug treatment effects.36 Which of these various
available methods is most appropriate will depend
upon the setting and the level of expertise available.
It is recommended that at least one formal measure
of fluctuation is used when applying DLB diagnostic
criteria and that staff are appropriately trained in
its use.

Visual hallucinations. Recurrent, complex visual
hallucinations (VH) continue to be one of the most
useful signposts to a clinical diagnosis of DLB. They
are generally present early in the course of illness
with characteristics as described in the original re-
port.1 Informant-based assessment tools such as the
Neuropsychiatric Inventory (NPI)37 are helpful both
for screening for VH and assessing their severity and
frequency but do not always distinguish them from
hallucinations in other sensory modalities. Caregiv-
ers tend to under-report VH and patients with mild
to moderate cognitive impairment can contribute
useful information about their presence and quali-
ty.38 Patients with DLB with VH show more pro-
found visuoperceptual dysfunction compared to those
without hallucinations.39,40 Increased numbers of LB
in the anterior and inferior temporal lobe and amyg-
dala at autopsy are associated with the presence and
onset of VH,41 each of these areas being implicated in
the generation of complex visual images. Brain per-
fusion imaging demonstrates reduced occipital up-
take42,43 in areas identified as primary and secondary
visual cortex.44 VH are associated with greater defi-
cits in cortical acetylcholine45,46 and their presence
may predict a good response to cholinergic therapy.47

Parkinsonism. The severity of extrapyramidal
motor features in DLB is generally similar to that of
age-matched patients with PD with or without de-
mentia26 with an average 10% annual progression
rate.48 There is an axial tendency with greater pos-
tural instability, gait difficulty, and facial immobili-
ty49 than in non-demented patients with PD. Rest
tremor is less common. The assessment of motor fea-
tures may be complicated by the presence of cogni-
tive impairment. A simple, five-item subscale of the
Unified PD Rating Scale (UPDRS)50,51 contains only
those items that can reliably be assessed in DLB
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independent of severity of dementia (tremor at rest,
action tremor, body bradykinesia, facial expression,
rigidity). Levodopa responsiveness in DLB18,19 is al-
most certainly less than in uncomplicated PD, possi-
bly because of intrinsic striatal degeneration52 and
the fact that a significant proportion of the parkinso-
nian symptoms may be non-dopaminergic in origin.

Suggestive features. If one or more of these is
present, in addition to one or more core features, a
diagnosis of probable DLB should be made. Possible
DLB can be diagnosed if one or more suggestive fea-
tures is present in a patient with dementia even in
the absence of any core features. Suggestive features
therefore have a similar diagnostic weighting as core
clinical features but are not in the light of current
knowledge considered sufficient, even in combina-
tion, to warrant a diagnosis of probable DLB in the
absence of any core feature.

REM sleep behavior disorder. REM sleep behav-
ior disorder (RBD) is manifested by vivid and often
frightening dreams during REM sleep, but without
muscle atonia. Patients therefore appear to “act out
their dreams” vocalizing, flailing limbs, and moving
around the bed sometimes violently. Vivid visual im-
ages are often reported, although the patient may
have little recall of these episodes. The history is
obtained from the bed partner, who may report many
years of this sleep disorder prior to the onset of de-
mentia and parkinsonism.53 RBD is frequently asso-
ciated with an underlying synucleinopathy—PD,
DLB, or multiple system atrophy (MSA)—and only
rarely with other neurodegenerative disorders.54 As-
sociated sleep disorders in DLB including excessive
daytime drowsiness may also contribute to the fluc-
tuating pattern. Screening questions about the pres-
ence of day and night time sleep disturbance should
always be asked, facilitated by the use of sleep ques-
tionnaires, particularly those that query bed part-
ners about a history of repeated episodes of “acting
out dreams.”23 The diagnosis of RBD may be con-
firmed by polysomnography.

Severe neuroleptic sensitivity. Deliberate phar-
macologic challenge with D2 receptor blocking
agents should not be used as a diagnostic strategy
for DLB because of the high morbidity and mortality
associated with neuroleptic sensitivity reactions,55

which are characterized by the acute onset or exacer-
bation of parkinsonism and impaired conscious-
ness.56 Approximately 50% of patients with DLB
receiving typical or atypical antipsychotic agents do
not react so adversely and a history of neuroleptic
tolerance does not therefore exclude a diagnosis of
DLB. A positive history of severe neuroleptic sensi-
tivity is, by contrast, strongly suggestive of DLB.

Dopamine transporter imaging. Functional im-
aging of the dopamine transporter (DAT) defines in-
tegrity of the nigrostriatal dopaminergic system and
currently has its main clinical application in assist-
ing diagnosis of patients with tremor of uncertain
etiology.57 Imaging with specific ligands for DAT,
e.g., FP-CIT, beta-CIT, IPT, TRODAT, provides a

marker for presynaptic neuronal degeneration. DAT
imaging is abnormal in idiopathic PD, MSA, and pro-
gressive supranuclear palsy (PSP). Low striatal DAT
activity also occurs in DLB but is normal in AD,58

making DAT scanning particularly useful in distin-
guishing between the two disorders.59,60

Supportive features. These are features (see ta-
ble 1) that are commonly present in DLB but lack
sufficient diagnostic specificity to be categorized as
core or suggestive. Routine enquiry should be made
about such symptoms since patients and carers may
not consider them related to the dementing process.
Severe autonomic dysfunction may occur early in
disease, producing orthostatic hypotension, neuro-
cardiovascular instability, urinary incontinence, con-
stipation, and impotence, as well as eating and
swallowing difficulties.61-63 Autonomic dysfunction
may also contribute to repeated falls and syncope
and the transient losses of consciousness that are
seen in some patients with DLB.64 Systematized de-
lusions, hallucinations in other modalities, and de-
pression may all occur during the course of DLB and
if they are prominent early, they can lead to diag-
nostic confusion with late onset psychosis, delu-
sional depression, or other primary psychiatric
diagnoses.10,65

Exclusion features. Careful exclusion of other
systemic or neurologic disorders that may explain
the clinical presentation is essential. Particular diffi-
culty exists in relation to attributing clinical signifi-
cance to evidence of cerebrovascular disease, since
pathologic and imaging studies suggest that white
matter lesions (periventricular and deep white mat-
ter), microvascular changes, and lacunes may be
present in up to 30% of autopsy confirmed DLB cas-
es.66,67 A diagnosis of DLB with cerebrovascular dis-
ease may sometimes be the most appropriate.

Special investigations. A recent review concluded
that there are as yet no clinically applicable geno-
typic or CSF markers to support a diagnosis of
DLB.3,68 The role of DAT transporter scanning has
already been discussed. Other imaging investiga-
tions can also be helpful, including preservation of
hippocampal and medial temporal lobe volume on
MRI,69,70 atrophy of the putamen,71 and occipital hy-
poperfusion (SPECT) and hypometabolism
(PET)42,43,72-74 without occipital atrophy on MRI.75

Other features such as the degree of generalized at-
rophy, rate of progressive brain atrophy, and sever-
ity of white matter lesions do not aid in differential
diagnosis from other dementia subtypes.76,77 Scintig-
raphy with [I-123] metaiodobenzyl guanidine
(MIBG),78 which enables the quantification of post-
ganglionic sympathetic cardiac innervation, is re-
duced in DLB and has been suggested to have high
sensitivity and specificity in the differential diagno-
sis from AD.79 Confirmatory studies with larger pa-
tient numbers are required. The standard EEG may
show early slowing, epoch by epoch fluctuation, and
transient temporal slow wave activity.3
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Pathologic assessment and diagnostic criteria
for DLB. Dementia with Lewy bodies as a patho-
logic diagnostic category. DLB was originally de-
fined as a clinicopathologic entity with a specific
constellation of clinical features, and a descriptive
approach was proposed for assessing neuropatholo-
gy.1 The only neuropathologic requirement for DLB
was the presence of LBs somewhere in the brain of a
patient with a clinical history of dementia. Other
pathologic features, e.g., senile plaques and neuron
loss, could occur, but they were not inclusive or ex-
clusive to the diagnosis. In many but not all cases
the neuropathologic findings conform to those previ-
ously described as limbic or diffuse LB disease.80,81

This liberal definition has the advantage of being
widely inclusive, bringing many neuropathologic
cases into consideration for DLB; however, as in-
creasingly sensitive methods for detecting LBs have
been developed, as many as 60% of AD cases may be
considered to meet pathologic criteria for DLB using
the 1996 criteria. Virtually none of these patients
will have had the DLB clinical syndrome as de-
scribed above, especially those cases with extensive
NFTs8,9 or those with one or more LBs in the amyg-
dala but without significant Lewy-related pathology
in other brain regions.82 The inclusion of such cases
as pathologically confirmed DLB has contributed to a
view that the clinical criteria have suboptimal
sensitivity.4

New recommendations are proposed that take into
account both the extent of Lewy-related pathology
and AD-type pathology in assessing the degree of
certainty that the neuropathologic findings explain
the DLB clinical syndrome. The scheme proposed
should provide increased diagnostic specificity, since
cases in which LBs are detected in the setting of
extensive AD-type pathology that is likely to obscure
the clinical features of the DLB syndrome are now
classified as having a “low likelihood” of DLB.

Identification of Lewy bodies and Lewy-related pa-
thology. LBs and Lewy neurites (LN) are pathologic
aggregations of alpha-synuclein. They are also asso-
ciated with intermediate filaments, chaperone pro-
teins, and elements of the ubiquitin-proteasome
system, indicating a role of the aggresomal response,

but these features are not specific for LBs and are
found in other neuronal inclusions.83,84

While hematoxylin and eosin (H&E) histologic
staining may be adequate for detection of brainstem
type LBs, it is not sufficient for cortical LBs and it is
incapable of detecting LNs. Ubiquitin immunohisto-
chemistry, which unequivocally stains LBs and LNs,
can only be recommended in cases with minimal con-
current AD-type pathology, since ubiquitin is also
present in NFTs, which can be easily confused with
LBs. Rather than ubiquitin immunohistochemistry,
it is now more appropriate to use immunohistochem-
ical staining for alpha-synuclein, since this has been
shown to be the most sensitive and specific method
currently available for detecting LBs and Lewy-
related pathology. We also recommend a semiquanti-
tative grading of lesion density rather than the
counting methods previously proposed (see figure).

Brain sampling and evaluation of Lewy-related
pathology. The scheme previously proposed1 for
characterization of regional involvement of the brain
with respect to LB pathology, i.e., brainstem, limbic,
and diffuse cortical types, as well as the recom-
mended tissue sampling procedures, remains un-
changed. The previous Consortium protocol advised
counting LB density in five cortical regions with a
summed score for the overall LB rating. Given the
poor inter-rater reliability of counting of LBs, the
new recommendations propose a semiquantitative
grading of severity of Lewy-related pathology into
mild, moderate, severe, and very severe, along lines
similar to those used to grade SP and NFTs by the
CERAD protocol.

Brain sampling and evaluation of AD-type pathol-
ogy in DLB. At the time of the original statement
there was considerable uncertainty about the signif-
icance of coexisting AD-type pathology85 and the
most widely used method for evaluating AD-type pa-
thology was the CERAD protocol.86 Subsequently, a
working group of the NIA-Reagan Institute ex-
panded upon the CERAD protocol, which used a
plaque-based diagnostic algorithm, by adding assess-
ments of topographic stages of neurofibrillary pathol-
ogy.87 As well as adding NFTs to the diagnostic
algorithm, the NIA-Reagan criteria admit that the

Figure. Staging of alpha-synuclein pa-
thology in dementia with Lewy bodies
(DLB). Alpha-synuclein immunostain-
ing in cerebral cortex of DLB cases il-
lustrating increasing severity of Lewy
bodies (LBs) and LB pathology scored
as stages 1 to 4. Stage 1 � sparse LBs
or Lewy neurites (LNs); Stage 2 � �1
LB per high power field and sparse
LNs; Stage 3 � �4 LBs and scattered
LNs in low power field; Stage 4 � nu-
merous LBs and LNs. Images courtesy

of Dr. E. Jaros. 5 �m thick sections, pretreated with pressure cooker for 1 minute in EDTA pH8; Vector Elite Kit, Novo-
castra mouse monoclonal alpha-synuclein antibody (clone KM51), 1:30 dilution, DAB final reaction product.
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fit between clinical and pathologic features is imper-
fect and that the best that can be accomplished at
present is a probability statement about the likeli-
hood that the neuropathologic findings account for
dementia. This approach has been adopted in the
proposed DLB criteria which assess the likelihood
that the neuropathologic findings predict the clinical
syndrome of DLB. The likelihood that the observed
neuropathology explains the DLB clinical syndrome
is directly related to the severity of Lewy-related pa-
thology, and inversely related to the severity of con-
current AD-type pathology. This approach is based on
studies that demonstrate that clinical diagnostic ac-
curacy for DLB is higher in patients with low bur-
dens of AD-type pathology.7,8,88 This revision is
prompted by the body of literature that deals with
clinicopathologic correlations in DLB and the desire
to implement more rigorous and specific neuropatho-
logic criteria than currently exist. The proposal obvi-
ously requires further research to test its validity.
The proposal can be summarized as follows.

• Cases should be assigned a likelihood that the
dementia can be attributed to AD pathology us-
ing the NIA-Reagan criteria, which employs the
CERAD method for assessing neuritic plaques86

and a topographic staging method for neurofi-
brillary degeneration comparable to that pro-
posed by Braak and Braak.89

• Lewy body type pathology should be assigned
according to the previous guidelines in the orig-
inal Consensus report.1 Semiquantitative grad-
ing of Lewy body severity should be adopted
rather than counting LB in various brain
regions.

• The following scoring system for LB is recom-
mended (figure):

0 � None
1 � Mild (sparse LBs or LNs)
2 � Moderate (more than one LB in a low power

field and sparse LNs)
3 � Severe (four or more LBs and scattered LNs

in a low power field)
4 � Very severe (numerous LBs and numerous

LNs)

While brainstem nuclei are affected in virtually
every case of LB disease, the severity of brainstem
pathology is highly variable. Similarly, there is a
range of severity of involvement in the various limbic
and neocortical regions; thus, for most areas a range
of severity is acceptable. The pattern of regional in-
volvement is more important than total LB count.
Table 2 presents a scheme for assigning LB disease
type by assessing the regional pattern of Lewy-
related pathology using CERAD-like scoring for LB.

Table 3 shows criteria for allocating a probability
that neuropathologic findings will be associated with
a DLB clinical syndrome taking account of both AD
and LB type pathology.

As in the NIA-Reagan criteria, SP types should be
subclassified as diffuse and neuritic but for diagnostic
purposes, only neuritic plaques should be considered.

Specification for the assessment of vascular pa-
thology in DLB was made in the original consensus
statement document and in the absence of further
significant research findings it is recommended to
continue using this approach.

Neuropathologic research strategies. A scheme
to stage Lewy-related pathology in the brain has
been proposed for PD.90 The validity of staging and
its relevance to DLB remains to be determined by its
application to brains of prospectively studied individ-
uals with a range of cognitive and extrapyramidal
dysfunction. Similarly, while considerable research
has been reported on Lewy-related pathology in the
amygdala and periamygdaloid cortex using immuno-
staining for alpha-synuclein, additional studies are
warranted in prospectively studied cohorts in order
to understand possible clinical correlates of this pa-
thology in DLB as well as in AD, where this may be
the only brain region with alpha-synuclein patholo-
gy.91,92 Critical to this issue is the clinical signifi-
cance, if any, of this pattern of alpha-synuclein
pathology. As such, the presence or absence of LB in
the amygdala should be documented in all cases of
dementia reaching neuropathologic autopsy. Deter-
mining the presence of alpha-synuclein pathology in
the amygdala in other dementias is a related re-
search objective.

It is clear from several case studies that familial
cases of DLB occur93,94 and that LBs are commonly

Table 2 Assignment of Lewy body type based upon pattern of Lewy-related pathology in brainstem, limbic, and neocortical regions

Lewy body type
pathology

Brainstem regions Basal forebrain/limbic regions Neocortical regions

IX-X LC SN nbM Amygdala Transentorhinal Cingulate Temporal Frontal Parietal

Brainstem-
predominant

1-3 1-3 1-3 0-2 0-2 0-1 0-1 0 0 0

Limbic (transitional) 1-3 1-3 1-3 2-3 2-3 1-3 1-3 0-2 0-1 0

Diffuse neocortical 1-3 1-3 1-3 2-3 3-4 2-4 2-4 2-3 1-3 0-2

Brain regions are as defined anatomically in the original Consensus report.1

IX � 9th cranial nerve nucleus; X � 10th cranial nerve nucleus; LC � locus ceruleus; SN � substantia nigra; nbM � nucleus basalis of
Meynert.
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seen in familial cases of AD.95 There are recent re-
ports that triplication of the alpha-synuclein gene
(SNCA) can cause DLB, PD, and PDD whereas gene
duplication is associated only with motor PD, sug-
gesting a gene dose effect.96 However, SCNA multi-
plication is not found in most patients with LB
disease.97 Continued clinical, pathologic, and genetic
evaluation of familial cases of DLB and AD is there-
fore an important and potential highly informative
area for continued research.

Clinical management. Patient management in
DLB is complex and includes early detection, investiga-
tion, diagnosis, and treatment of cognitive impairment;
assessment and management of neuropsychiatric
and behavioral symptoms; treatment of the move-
ment disorder; and monitoring and management of
autonomic dysfunction and sleep disorders.98 The ev-
idence base for making recommendations about the
management of DLB is limited and what follows is
based upon consensus opinion of clinicians experi-
enced in treating DLB.

Nonpharmacologic interventions. Nonpharmaco-
logic interventions have the potential to ameliorate
many of the symptoms and functional impairments
associated with DLB, but none has yet been system-
atically evaluated. Cognitive dysfunction and associ-
ated symptoms such as VH can for example be
exacerbated by low levels of arousal and attention
and strategies to increase these by social interaction
and environmental novelty may reduce their pres-
ence and impact.

Pharmacologic treatments. Motor parkinsonism.
Levodopa can be used for the motor disorder of both
DLB and PDD.18,19 Medication should generally be
introduced at low doses and increased slowly to the
minimum required to minimize disability without ex-
acerbating psychiatric symptoms. Anticholinergics
should be avoided.

Neuropsychiatric symptoms. Visual hallucina-
tions are the most commonly experienced psychiatric
symptom and are often accompanied by delusions,
anxiety, and behavioral disturbance. When pharma-
cologic intervention is required the options include
cholinesterase inhibitors (CHEIs) or atypical anti-
psychotic medications. Open label studies have dem-
onstrated the effectiveness of all three generally

available CHEIs in DLB and PDD but placebo con-
trolled trial data are only available to date for riv-
astigmine.27,28 The reported reduction in symptom
frequency and intensity of VH appears to be medi-
ated at least in part by improved attentional func-
tion and the presence of VH is associated with
greater cognitive improvement.47 Side effects of hy-
persalivation, lacrimation, and urinary frequency
may occur, in addition to the usual gastrointestinal
symptoms, and a dose dependent exacerbation of ex-
trapyramidal motor features may occur in a minor-
ity. If CHEIs are ineffective or if more acute
symptom control of behavior is required, it may be
difficult to avoid a cautious trial of an atypical anti-
psychotic. The clinician should warn both the carer
and patient of the possibility of a severe sensitivity
reaction.26 Typical antipsychotics should be avoid-
ed.55 Novel atypicals with potentially more favorable
pharmacologic properties, such as quetiapine, cloza-
pine, and aripiprazole, may have theoretical advan-
tages over traditional agents in LB disease99-101 but
controlled clinical trial data are needed.

Depression is common in both DLB and PDD and
there have been no systematic studies of its manage-
ment. At the present time SSRI and SNRIs are prob-
ably preferred pharmacologic treatment. Tricyclic
antidepressants and those with anticholinergic prop-
erties should generally be avoided. Apathy is also
common and may improve with CHEIs.27 Sleep disor-
ders are frequently seen in LB disease and may be
an early feature. RBD can be treated with clonaz-
epam 0.25 mg at bedtime, melatonin 3 mg at bed-
time, or quetiapine 12.5 mg at bedtime and titrated
slowly monitoring for both efficacy and side effects.53

CHEIs may be helpful for disturbed sleep.102

Cognitive symptoms. CHEIs may be of benefit
for the fluctuating cognitive impairments with im-
pact on global function and activities of daily liv-
ing.103 The effect size in DLB is reported as being
generally larger than seen with the same drugs
when used in AD.104 Only limited data on long-term
effects are available105 and there are none about pos-
sible disease-modifying effects.
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Table 3 Assessment of the likelihood that the pathologic findings are associated with a DLB clinical syndrome

Alzheimer type pathology

NIA-Reagan Low
(Braak stage 0–II)

NIA-Reagan Intermediate
(Braak stage III–IV)

NIA-Reagan High
(Braak stage V–VI)

Lewy body type pathology

Brainstem-predominant Low Low Low

Limbic (transitional) High Intermediate Low

Diffuse neocortical High High Intermediate

DLB � dementia with Lewy bodies; NIA � National Institute on Aging.
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