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Abstract Dementia with Lewy bodies (DLB) causes ele-
vated outlays for the National Health Systems due to high
institutionalization rate and patients’ reduced quality of life
and high mortality. Furthermore, DLB is often misdiag-
nosed as Alzheimer’s disease. These data motivate har-
monized multicenter longitudinal cohort studies to improve
clinical management and therapy monitoring. The Italian
DLB study group of the Italian Neurological Society for
dementia (SINdem) developed and emailed a semi-struc-
tured questionnaire to 572 national dementia centers (from
primary to tertiary) to prepare an Italian large longitudinal
cohort. The questionnaire surveyed: (1) prevalence and
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incidence of DLB; (2) clinical assessment; (3) relevance
and availability of diagnostic tools; (4) pharmacological
management of cognitive, motor, and behavioural distur-
bances; (5) causes of hospitalization, with specific focus on
delirium and its treatment. Overall, 135 centers (23.6 %)
contributed to the survey. Overall, 5624 patients with DLB
are currently followed by the 135 centers in a year (2042 of
them are new patients). The percentage of DLB patients
was lower (27 £ 8 %) than that of Alzheimer’s disease and
frontotemporal dementia (56 + 27 %) patients. The
majority of the centers (91 %) considered the clinical and
neuropsychological assessments as the most relevant
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procedure for a DLB diagnosis. Nonetheless, most of the
centers has availability of magnetic resonance imaging
(MRI; 95 %), electroencephalography (EEG; 93 %), and
FP-CIT single photon emission-computerized tomography
(SPECT; 75 %) scan for clinical applications. It will be,
therefore, possible to recruit a large harmonized Italian
cohort of DLB patients for future cross-sectional and lon-
gitudinal multicenter studies.

Keywords Dementia with Lewy bodies - Standardization
of diagnostic procedures - Survey

Introduction

Dementia with Lewy bodies (DLB) is the second most
common neurological cause of dementia after Alzheimer’s
disease (AD). Fluctuations in attention, visual hallucina-
tions (VH), and extrapyramidal signs are the cardinal fea-
tures of DLB [1]. The accuracy of the clinical diagnosis of
DLB is not satisfactory, because some ‘core’ clinical fea-
tures may not appear during the entire course of the disease
[2] or may overlap with AD [3]. Therefore, DLB tends to
be underdiagnosed and misdiagnosed as AD [4—6]. How-
ever, it is important to differentiate the two diseases at the
earliest stages, because DLB patients may be more sensi-
tive to adverse effects of neuroleptics [1, 7], may exhibit
faster disease progression [8, 9], and different response to
acetylcholinesterase inhibitors [10]. Great emphasis has
recently been placed on the necessity to identify more
specific and sensitive diagnostic markers.

International studies carried out by single centers indi-
cate for DLB elevated outlays for the National Health
System, high rates of institutionalization, reduced quality
of life and high rates of mortality [11].

The attention of the international research on the
aforementioned issues is growing, as witnessed by the
recent flourishing of longitudinal studies [12-19]. How-
ever, barriers to such research include the challenges in
recruiting a sufficiently large and unbiased cohort, and lack
of knowledge about which instruments are sensitive to
change in DLB. To overcome these issues, longitudinal
multicentre studies would be of great value.

The European scientific community has recently estab-
lished a collaborative network of experienced clinical
researchers in DLB and Parkinson’s disease (PD) (E-DLB
consortium) from ten different European countries, with
the objective of designing “best practice” guidelines for
conducting longitudinal cohort studies in DLB, focusing on
recruitment sources, inclusion and exclusion criteria,
diagnostic procedures, and longitudinal outcome measures,
including both clinical and biomarker features.
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In Italy, multicenter longitudinal cohort studies that
support research into the provision and outcomes of health
and social care are lacking. Italy has no available
descriptive epidemiological studies to inform policy plan-
ning for DLB patients.

The recruitment of a sufficient number of DLB patients
to perform relevant observational or interventional trials
has not been reached yet, due to the variability and com-
plexity of clinical profiles in DLB patients, who refer to a
variety of primary dementia centers disseminated in the
national territory with diverse specialized approaches,
including psychiatric, neurological and geriatric, or to
specialized movement disorder or sleep medicine clinics.

It appears necessary to reach a consensus on the defi-
nition of clear guidelines based on validated and stan-
dardized procedures, on the most appropriate diagnostic
tools, and on the outcome measures to apply.

Finally, the knowledge of the earliest clinical manifes-
tations of DLB is still shallow, whereas it would be
essential to study the prodromal stages of the disease, to
facilitate the application of timely and appropriate thera-
peutic approaches.

Toward these aims, the Italian Neurological Society for
dementia (SINdem) promoted the constitution of an Italian
DLB study group.

The general objectives of the study group were defined
as follows:

a. To improve DLB identification by physicians working
in dementia centers, since in Italy, the diagnosis of
neurodegenerative dementia by primary dementia
centers, especially for patients seen in the geriatric
setting, is unbalanced toward AD.

b. To identify the DLB cohorts available in Italy and

develop an efficient method of data collection.

c. To provide general guidelines and detailed recommen-
dations for prospective cohort studies, which should
include the use of sensitive and specific biomarkers and
of clinical scales with proper psychometric properties.

d. To develop strategies to define and identify prodromal

DLB.

The working plan of the DLB Group-SINdem network
included two main steps:

1. The distribution of a semi-structured questionnaire to
the primary dementia centers and to the tertiary centers
participating in the SINdem.

2. Based on the data collected through the semi-struc-

tured questionnaire, the identification of a group of
experts to achieve the following specific goals:

a. To identify possible recruitment sources and bottle-
necks.
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b. To identify the best clinical scales to measure
clinically relevant parameters and their changes over-
time.

c. To provide guidelines for the selection of diagnostic
and prognostic biomarkers.

d. To perform a genetic study to assess the presence of
possible genetic clusters in the DLB populations
afferent to the different centers involved.

Here, we report the results of the semi-structured
questionnaires completed by the participating centers.

Methods

A semi-structured questionnaire was e-mailed to the
dementia centers belonging to SINdem. The -centers
reached by the survey included both primary and tertiary
referral centers, covering the Country from North to
South. Each center was required to fill in a 22-point
questionnaire.

Participants were asked to specify the site they worked
in and their specialization. The questionnaire included
either closed (yes/no) or multiple-choice responses. Clini-
cians were asked to mark on a visual rating scale their
opinion about the broad prevalence of DLB as compared to
AD and Frontotemporal Dementia (FTD). In addition, the
clinicians were asked to indicate the number of new
patients diagnosed and followed per year in their center.

A multiple-choice query investigated the comprehen-
sive workup adopted for diagnosing DLB in clinical
practice, according to consensus criteria for the diagnosis
of DLB [1], as follows: (1) clinical assessment adopted
to diagnose DLB, (2) diagnostic tools considered rele-
vant to both DLB and prodromal DLB diagnosis, (3)
application of the “one-year rule” to differentiate DLB
from PD with dementia, (4) the availability of diagnostic
tools in the center, (5) drugs adopted to treat cognitive
decline, extrapyramidal signs and behavioural distur-
bances in DLB and in prodromal DLB, (6) the most
frequent cause of hospitalization for patients with DLB,
(7) the percentage of DLB patients who developed
delirium, and (8) drugs adopted to treat delirium in DLB.
Tables 1 and 2 specifically detail the content of each
question.

Data analysis

Statistical analysis was performed using Statistical Package
for the Social Sciences, SPSS vers. 13.0. Results were
calculated according to the percentage of responses.
Unpaired T test was applied to compare data collected from
all centers.

Results

One hundred thirty-five out of 572 centers present in the
Italian territory (Fig. 1a) responded to the survey (response
rate: 23.6 %), and all agreed to participate to the DLB
Group-SINdem network. Among the 136 centers, 102 were
primary dementia centers, while 34 were tertiary dementia
centers.

The geographical distribution of the participating cen-
ters, which resulted to be proportional to the number of
centers present in each region, is reported in Fig. 1b. The
majority of the clinicians worked in Neurology Centers
(89.5 %), whilst the others were evenly distributed among
Geriatric or Psychiatric Centers (10.5 %).

Overall, a total number of 2042 newly diagnosed DLB
patients in the last year were collected, summing the
number indicated by each center. The number of patients
with DLB currently followed in Italy by the participating
centers was 5624. A total number of 1136 prodromal DLB
were collected during the last year by the participating
centers, and the number of patients with prodromal DLB
currently followed in Italy by the participating centers was
1796.

Figure 2 shows the distributions of DLB/prodromal
DLB populations as total and annual referral as compared
to AD patient populations.

DLB was considered to be less prevalent than AD
(mean £ SD:26.8 % =+ 7.8), and less prevalent than FTD
(56.4 % £ 27).

Table 1 shows the results of the single specific multi-
choice questions.

Among the diagnostic tools for DLB diagnosis, the
clinical/neuropsychological assessment was considered the
most relevant by 93.8 % of the centers. The key symptoms
for suspecting DLB were VH for 90 % of the centers,
extrapyramidal signs for 71 % and fluctuating cognition
(FC) for 61 %.

Interestingly, a high percentage of centers was aware
that the administration of a neuropsychological test battery
more focused on specific DLB symptoms (therefore, dif-
ferent than batteries designed for AD patients) is key for
diagnostic accuracy: up to 30 % of the centers use a test
battery different from that applied to AD already in the first
evaluation and 57 % as a second-level diagnostic
assessment.

The “one-year rule” to differentiate DLB from PD with
dementia was applied by 74 % of the centers.

(123)I-FP-CIT  single photon emission-computed
tomography (FP-CIT SPECT) scan was considered a rel-
evant diagnostic tool by 82.3 % of the centers. Only 52 %
of the centers believed that structural magnetic resonance
imaging (MRI)/computerized tomography (CT) are
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Table 1 Summary of the data collected through the semi-structured questionnaire

Variables explored

Tertiary
centers (34)

Primary centers
(102)

p value

DLB prevalence in comparison with AD (%)
DLB prevalence in comparison with FTD (%)

Clinical signs considered relevant for DLB diagnosis (% of the centers)

VH
FC
Extrapyramidal signs
Diagnostic tools considered relevant for DLB diagnosis
Clinical/neuropsychological test batteries
MRI/CT scan
FP CIT SPECT scan
EEG
CSF

Use of specific neuropsychological tests batteries (different than batteries designed for AD

patients) at first assessment

Use of specific neuropsychological tests batteries (different than batteries designed for AD

patients) as second level assessment
Application of the 1-year rule to differentiate DLB from PDD
Clinical signs considered relevant for prodromal DLB diagnosis
RBD
Hyposomia
Dysautonomic disorder
Somatization
No symptoms
All symptoms
Diagnostic tools available
MRI (>1.5T)
EEG
FP CIT SPECT scan
Polisomnography (%)

211 £ 109 245+ 10.0 ns
514 £235  57.5+209 ns
94.1 £ 0.2 89.3 £ 0.3 ns
765 +£04 553405 0.03
61.8 £ 0.5 73.8 £ 04 ns
97.1£02 913403 ns
44.1 £ 05 51.5 £ 0.5 ns
82.4 4 04 80.6 & 0.4 ns
26.5 + 0.4 165 + 0.4 ns

8.8 + 0.3 87+ 0.3 ns
294 £ 0.5 30.1 £ 0.5 ns
58.8 £ 0.5 544 405 ns
794 +£04 718+ 05 ns
794 £04 745+ 04 ns
353 £ 05 294 £ 0.5
588 4+05  46.1£05 ns

29402 6.9 + 0.3 ns

0.0 £ 0.0 59402 ns
147 £ 04 17.6 £ 0.4 ns

100.0 £ 0.0  96.1 £ 0.2 ns

100.0 £0.0  93.1 403 ns
824 +£04 755404 ns
794 £04 490405 0.002

When not differently stated, data are reported as percentage of the centers

DLB dementia with Lewy bodies, AD Alzheimer’s disease, FTD frontotemporal dementia, PDD Parkinson’s disease-dementia, VH visual
hallucinations, F'C fluctuating cognition, RBD REM sleep behaviour disorder, MRI magnetic resonance imaging, CT computerized tomography,
EEG electroencephalography, FP CIT SPECT (123)I-FP-CIT single photon emission computed tomography

relevant. Low percentages of centers considered EEG
(19 %) and cerebrospinal fluid (CSF) analysis (10 %) as
particularly relevant for DLB diagnosis.

A prodromal DLB was suspected by 77 % of the
centers in the presence of REM sleep behaviour disorder
(RBD), which was by far the symptom considered the
most relevant, followed by autonomic disturbances (for
50 % of the centers), and hyposmia (30 %). Somatoform
disorders were recognized as relevant only by 5 %. A
combination of all the aforementioned symptoms was
considered useful for the diagnosis of prodromal DLB by
15 % of the centers.

The data collected on pharmacological treatments are
summarized in Table 2.

@ Springer

The pharmacological management of cognitive decline
in DLB mainly included the use of cholinesterase inhibitors
(95 %).In prodromal DLB, cholinesterase inhibitors were
used by 43 % of the centers and antidepressants in 16 %,
while 40 % of the centers did not use any treatment in the
prodromal stage.

Extrapyramidal symptoms are treated with L-dopa by
89 % of the centers, and with dopamine agonists by 13 %.

Behavioural disturbances were treated mainly with
quetiapine (94 %) or clozapine (57 %); nonetheless olan-
zapine, risperidone and typical neuroleptics were used by
9-16 % of the centers.

The most frequent causes of hospitalization were acute
worsening of behavioural symptoms (62 %), followed by
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Table 2 Data on

pharmacological treatment University centers (34) Primary centers (102) p value
management for the Qifferent Cognitive decline in DLB patients
classes of symptoms in DLB AChEL 100.0 £ 0.0 922 + 0.3 ns
patients
Memantine 147 £ 04 20.6 +£ 0.4 ns
L-Dopa 11.8 £ 0.3 16.7 £ 0.4 ns
Antidepressants 11.8 £ 0.3 127 £ 0.3 ns
No drugs 0.0 £ 0.0 394+0.2 ns
Cognitive decline in prodromal DLB
AChEI 353+ 05 45.1 £ 05 ns
Memantine 59 +02 7.8 +£03 ns
L-Dopa 29+02 7.8 £0.3 ns
Antidepressants 147 £ 04 157 £ 0.4 ns
No drugs 50.0 £ 0.5 392+ 0.5 ns
Extrapyramidal signs
L-Dopa 97.1 £0.2 853+ 04 ns
Dopamineagonists 59+02 147 £ 04 ns
Behavioural disturbances
Quetiapine 912 £ 0.3 93.1 £0.3 ns
Clozapine 67.6 £ 0.5 52.0 £ 0.5 ns
Risperidone 29+02 10.8 £ 0.3 ns
Olanzapine 59+02 18.6 £ 04 ns
BZD 26.5 £ 04 19.6 £ 04 ns
Typical neuroleptics 29+£0.2 11.8 £ 0.3 ns
Delirium
Haloperidol 88 £03 20.6 £ 0.4 ns
BZD 324+ 0.5 157 £ 04 0.04
Quetiapine 853+ 04 794 £ 04 ns
Clozapine 70.6 £ 0.5 412 £ 05 0.003
Risperidone 59 +0.2 147 + 04 ns
Olanzapine 8.8 £ 0.3 7.8 £03 ns
AChEI 294 £ 0.5 294 £ 0.5 ns
Melatonine 88 £03 127 £ 0.3 ns

Data are reported as percentage of centers

DLB dementia with Lewy bodies, AChEI acetyl-cholinesterase inhibitors, BZD benzodiazepines

motor deterioration (56 %). Infections were the cause of
hospital admission for 32 % of the centers. The percentage
of patients developing delirium during hospitalization was
calculated as 60 &£ 23.3 %. Quetiapine and clozapine
resulted to be the most common medications used to treat
delirium (82 and 49 %, respectively), 31 % of the centers
used cholinesterase inhibitors to control delirium, 20 %
used benzodiazepines and 19 % haloperidol. Melatonine
was administered by 12 % of the centers.

We also analyzed separately data from University and
primary centers. Only a few differences in the data collected
were found: FC is considered more relevant for DLB diag-
nosis by University centers (p = 0.03); benzodiazepines and
clozapine are more frequently used by University centers to
treat delirium (p = 0.04 and p = 0.003, respectively);

polysomnography is more available in University than in
primary centers (p = 0.002) (Tables 1, 2).

The great majority of the centers (98 %) resulted to be
endowed with structural MRI (at least 1.5T), 95 % can
perform EEG, 78 % has access to FP-CIT SPECT scan,
and 56 % has access to polysomnography.

Discussion

Within the DLB Group-SINdem network activity, the
present survey collected data on DLB diagnostic proce-
dures and management from 135 dementia centers in Italy.

Our survey showed that DLB was considered as
prevalent as about 20 % as compared to AD, a percentage

@ Springer



Neurol Sci

Fig. 1 a Geographical map distribution of all the dementia centers present in the Italian territory. b Geographical map distribution of the

dementia centers which responded to the SINdem DLB group survey

Fig. 2 Graphical representation 40000+

of the Italian cohorts of DLB

and prodromal DLB patients as 350004

compared to the overall referral

of AD patients to the dementia

centers which responded to the 30000+

survey
25000
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slightly lower than the mean prevalence reported in the
literature. DLB is, in fact, the second to third most common
dementia after AD [1], therefore affecting more than a
million individuals across Europe. Surprisingly, the
prevalence of DLB was estimated to be about half of FTD
prevalence, which accounts actually for only 5-15 % of all
cases of dementia [20].

It is possible that both the clinical characteristics and
fast progression of FTD, which affects relatively young
individuals, and the presence of an established FTD Italian
network [21] raised the attention of the clinicians to its

@ Springer

DLB patients

diagnosed prodromal DLB  diagnosed AD AD patients
prodromal DLB patients pts/year
pts/year

diagnosis. Another explanation may be that the majority of
the centers believe that the diagnostic procedures for DLB
could simply rely on clinical/neuropsychological mea-
surements, with inherent implication for underestimation of
the disease. Furthermore, the criteria for clinical diagnosis
of DLB have low sensitivity [1], indicating that the diag-
nosis is often missed, especially in the early stages, when
the frequency of patients presenting the core symptoms is
low [1].

Most centers demonstrated good awareness of the
importance of recognizing specific clinical symptoms for
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diagnosing DLB. A high percentage of centers is aware that
the administration of a neuropsychological test battery
more focused on specific DLB symptoms (therefore dif-
ferent than batteries designed for AD patients) is crucial for
the accuracy of DLB diagnosis. Despite the recognized
relevance of evaluating the presence of specific features,
the importance given to the different core features for the
diagnosis did not reflect the data reported in literature.
Among the core features of DLB [1], VH was considered
the most specific (91 %), whereas FC was considered rel-
evant by 62 % of the centers, less than extrapyramidal
signs (71 %), which are considered in the literature non-
specific symptoms in the differential diagnosis with AD
[22]. In our network, RBD was recognized as the most
relevant symptom to suspect the presence of prodromal
DLB.

Regarding neuroimaging, FP-CIT SPECT scan—which,
at present, represents the gold-standard for the diagnosis of
DLB [23]—was considered the most relevant instrumental
diagnostic tool for DLB diagnosis by 82 % of the centers.
EEG and CSF analysis were considered less relevant for
the diagnosis especially by primary centers, suggesting that
the two diagnostic tools are still considered more useful for
research purpose than for clinical practice.

The pharmacological management of cognitive decline of
both DLB and prodromal DLB patients resulted to be opti-
mal by all the centers. Extrapyramidal signs are correctly
treated with L-dopa. Behavioural disturbances are correctly
treated with either quetiapine or clozapine by 94 % of the
centers, but 9-16 % of the centers make use of typical neu-
roleptics or olanzapine and risperidone which are considered
unsafe in patients with parkinsonisms [24] and especially in
DLB, burdened by neuroleptic hypersensitivity [1]. Wors-
ening of behavioural symptoms, of motor symptoms or
infections, all resulted to be frequent causes of hospital
admission. The majority of the centers demonstrated to have
good knowledge of delirium and its management, but 19 %
of the centers treat delirium in DLB with haloperidol, which
even though represents a recognized efficacious and safe
pharmacological choice for delirium in the general popula-
tion, it is not indicated for DLB patients [1].

Of interest, no differences were found between
University and primary centers, in terms of accuracy of
diagnostic criteria applied (besides a higher awareness by
the University centers on the importance to check for the
presence of FC), in terms of diagnostic tools choice and of
pharmacological treatment use. Finally, most of the centers
reported to have access to MRI, EEG, and FP-CIT SPECT
scan facilities, and all the centers accepted to be part of the
DLB Italian network. Accordingly, the DLB Group-SIN-
dem network will allow to recruit a large Italian harmo-
nized cohorts for future cross-sectional and longitudinal
multicenter studies.
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