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Background: Post-stroke depression (PSD) is a serious and common complication of stroke. In this
prospective study on the relationship between clinical PSD and physical recovery, we focused on
(1) distinguishing between depression and apathy, (2) issues in assessment of PSD, and (3) timing of
assessment.

Methods: Japanese stroke patients (11=117) were studied. We used self-rating scales [Zung Self-Rating

Keywords:

Post-stroke depression Depression Scale (SDS) for depression; Apathy Scale (AS) for apathy] and observer-rating scales
Depression [Montgomery-Asberg Depression Rating Scale (MADRS) for depression; Neuropsychiatric Inventory-
Apathy Nursing Home (NPI-NH) for apathy] to assess psychological state. We assessed physical disability using

Physical recovery
Rehabilitation

the Functional Independence Measurement (FIM). Two-way analysis of covariance was used to
determine effects of depression and apathy on functional outcome. We evaluated PSD twice, within 10
days after hospitalization and four weeks later.

Results: Objective scales gave higher prevalence than subjective scales for both depression and apathy. A
significant effect of apathy on FIM recovery was seen with objective scale assessment during
hospitalization; there was a marginal effect of depression at the same time.

Limitations: We did not consider the stroke size and location. In addition, we excluded patients with
severe comprehension deficits or with a history of stroke.

Conclusions: Our findings indicate that depression and apathy could occur independently after stroke
and could individually influence functional recovery. We obtained more accurate estimates of functional
recovery using objective measures. Furthermore, our findings suggest that depression and apathy should
be assessed not only at admission but also during hospitalization to estimate and enhance the functional

recovery of stroke patients.

© 2015 Elsevier B.V. All rights reserved.

1. Introduction

Post-stroke depression (PSD) is a serious and common compli-
cation of stroke, affecting one third of all stroke patients at any
time during the follow up (Hackett et al.,, 2005). PSD has negative
impacts on patient participation in rehabilitation at the most
crucial time to functional recovery and leads to poor outcomes
(Hinojosa et al, 2011). On the other hand, there is an increasing
evidence that antidepressants do treat PSD effectively and improve

Abbreviations: PSD, post-stroke depression; SDS, Zung Self-Rating Depression
Scale; AS, Apathy Scale; MADRS, Montgomery-Asberg Depression Rating Scale;
NPI-NH, Neuropsychiatric Inventory-Nursing Home; FIM, Functional Independence
Measurement; MMSE, Mini-Mental State Examination

* Corresponding author. Tel: +81 96 373 5184; fax: +81 96 373 5186.

E-mail address: m-hashi@kumanoto-w.ac,jp (M. Hashimoto).

http:/idx.dolorg/10.1016/j jad.2015.01.020
0165-0327/© 2015 Elsevier B.V. All rights reserved.

functional status (Gonzalez-Torrecillas et al, 1995; Dam et al,,
1996; Miyai and Reding, 1998; Gainotti et al, 2001; Narushima
et al,, 2007). Therefore, early detection, correct diagnosis, and
appropriate treatment of PSD are essential to enhance the func-
tional recovery of stroke patients.

In this prospective study, we investigated the relationship
between the clinical condition of PSD and physical recovery of
stroke patients in a rehabilitation hospital. We focused on the
following three issues. The first was to distinguish clearly between
depression and apathy. Apathy is defined as the absence or lack of
feeling, emotion, interest, or concern (Marin, 1990). The symptom
has been considered to partially overlap with the expression of
depression; however, several recent studies have revealed neu-
roanatomical and symptomatological differences between the two
symptoms (Marin et al,, 1994; Levy et al,, 1998; Andersson et al,,
1999). Apathy is also often observed after stroke and can interfere

- 126 -



S. Matsuzaki et al. / Journal of Affective Disorders 176 (2015) 56-60 57

with patient's engagement in rehabilitation programs. Depression
and apathy require completely different therapeutic approaches.
Thus, it is necessary to analyze depression and apathy separately
in order to evaluate the influences of PSD on the recovery of
physical function.

The second issue we focused on is the assessment of PSD. In a
review of the assessment of PSD, Salter et al. (2007) noted that the
use of self-report measures may be limited by the reliance of such
scales on personal insight, but administration of self-report
measures requires few resources and represents little patient
burden. In contrast, results obtained via observer-rating scales
baséd on psychiatric interviews are more diagnostically accurate,
but the amount of time and level of expertise required for their
administration make them less feasible assessment tools in most
clinical settings (Salter et al., 2007). As with depression, patients
with apathy may also lack insight into their disease. Therefore, we
evaluated depression and apathy after stroke using both self-
report (subjective) scales and observer-rating (objective) scales.

The third issue is the timing of the assessment of PSD. The

majority of cases of PSD were developed between one and six

months post stroke (Whyte and Mulsant, 2002). Some patients
may develop depression during hospitalization for rehabilitation.
Because the mental status of patients might be different according
to the time between admission and assessment, a single assess-
ment at admission makes it difficult to evaluate the influence of
PSD on the rehabilitation effect. Therefore, we evaluated depres-
sion and apathy twice using a first assessment at admission and a
second one during hospitalization (four weeks after the first one).

2. Method

All procedures for the present study strictly followed the 2011
Clinical Study Guidelines of the Ethics Committee of Kumamoto
Takurnadai Rehabilitation Hospital (Kumamoto, Japan) and were
approved by the internal Review Board. Written informed consent
was obtained from all patients after a complete description of all
procedures of the study was provided.

2.1. Subjects

This study was a prospective rehabilitation hospital-based
cohort study. The subjects were consecutively selected from
patients who were admitted to Kumamoto Takumadai Rehabilita-
tion Hospital between July 2011 and June 2013. All patients
underwent routine laboratory tests and standard neuropsycholo-
gical examinations including the Mini-Mental State Examination
(MMSE) (Folstein et al, 1975). The inclusion criterion in the
present study was hospitalization for sub-acute stroke rehabilita-
tion. The exclusion criteria were as follows: 1) patients with a
rehabilitation plan to be finished within four weeks, 2) patients
after sub-arachnoid hemorrhage or transient ischemic attack,
3) history of previous stroke, 4) presence of severe aphasia that
would make screening test for PSD difficult, 5) history of major
psychiatric illness, such as major depression, bipolar disorder,
schizophrenia, or schizoaffective disorder, 6) complication of
dementia based on DSM-II-R criteria (American Psychiatric
Association, 1987), and 7) inability to obtain informed consent.

2.2. Assessment

In this study, we assessed depression and apathy separately
using both subjective and objective scales. The assessments were
performed twice, first within 10 days of the admission and
then again at four weeks after the first assessment. Depression
and apathy were assessed by two experienced neuropsychiatrists

(M.S. and Y.S.). Patients with severe depression were tre-
ated appropriately through medication by the experienced
neuropsychiatrists.

2.2.1. Assessment of depression

2.2.1.1. Subjective assessment. We used the Japanese version of the
Self-rating Depression Scale (SDS) to examine the subjective
severity of depression (Zung, 1965; Fukuda and Keobayashi, 1973).
The SDS scale consists of 20 items and patients choose their
answer to each item from 4 categories: always, often, sometimes,
or rarely. The total score is the sum of the 20 items and the SDS
scores ranged from 20 to 80. We classified the patients into two
groups according to their score: a non-depressed group (SDS score
< 40 points) and a depressed group (SDS score 240) (Zung, 1965;
Fukuda and Kobayashi, 1973).

2.3. Objective assessment

We used the Japanese version of the Montgomery-Asberg
Depression Rating Scale (MADRS-]) to examine the objective
severity of depression (Montgomery and Asberg, 1979; Takahashi
et al, 2004). The MADRS-] consists of 10 items, each of which is
scored on a scale that ranges from O to 6. The total score is the sum
of the 10 items and the MADRS-] scores range from O to 60. We
classified the patients into two groups according to their score: a
non-depressed group (MADRS-] score <12 points) and a
depressed group (MADRS-] score 212) (Montgomery and Asberg,
1979; Takahashi et al, 2004).

2.3.1. Assessment of apathy

2.3.1.1. Subjective assessment. To quantify the apathetic state
subjectively, we used the Japanese version of the Apathy Scale
(AS) (Starkstein et al., 1992; Okada et al., 1998). The AS consists of
14 questions concerning spontaneity, initiation, emotionality,
activity level, and interest in hobbies. This scale is self-assessed.
The answers to each question are scored against four grades (0-3)
and the total score was used for the analysis. We classified the
patients into two groups according to their score: a non-apathetic
group (apathy score < 16 points) and an apathetic group (apathy
score 216 points) (Starkstein et al,, 1992; Okada et al,, 1998).

2.4. Objective assessment

We assessed the patients' apathetic state objectively using a
Japanese version of the Neuropsychiatric Inventory-Nursing Home
(NPI-NH) (Wood et al,, 2000; Shigenobu et al,, 2008). The NPI-NH
is a structured interview with professional caregivers in which 10
neuropsychiatric symptoms are assessed: delusions, hallucina-
tions, agitation/aggression, dysphoria, anxiety, euphoria, apathy,
disinhibition, irritability/lability, and aberrant motor behaviors. In
this study, we focused on the apathy item on the NPI-NH and
interviewed patients’ primary nurses, physiotherapists (PT), or
occupational therapists (OT). Screening questions are asked to
determine whether apathy is present. In the case of a positive
answer, further questions are asked and the severity and fre-
quency of the symptom are determined. Frequency is rated on a
five point scale from 0-4 and severity is rated on a four point scale
from 0-3: the larger the score, the higher the severity or
frequency. The NPI-NH score (severity x frequency) was calculated
(range of possible scores, 0-12).

2.5. Physical function

Physical function was assessed with the Functional Indepen-
dence Measurement (FIM) (Data Management Service of the
Uniform Data System for Medical Rehabilitation and the Center
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for Functional Assessment Research, 1990; Chino, 1997). The FIM is
widely used as a measure of disability in stroke patients. The
maximum total FIM score is 126; the lower the score, the greater
the disability. The FIM was conducted at the time of admission and
at discharge by the patients’ PT or OT. In the present study, the
recovery of physical function was expressed as the change of the
FIM score during hospitalization, which was calculated as follows:
[(FIM recovery)=(FIM score on discharge)—(FIM score on
admission)].

2.6. Data analysis

The relationship between the clinical condition of PSD and
physical recovery was assessed in a two-way analysis of covariance
(ANCOVA) model with FIM recovery as a dependent variable,
depression (depressive versus non-depressive) and apathy (apa-
thetic versus non-apathetic) as main effects, and (depression) x
(apathy) as an interaction term, adjusted for the appropriate
covariates (gender, age, length of hospitalization, FIM score on
admission and MMSE score). The analysis was performed sepa-
rately on the basis of assessment measures (subjective or objec-
tive) and assessment timings (at admission or during
hospitalization). All tests were 2-tailed and significance was set
at the p < 0.05 level. All statistical analyses were performed using
IBM SPSS Statistics 21 (IBM Japan, Tokyo, Japan).

3. Résults

Of the 153 patients who participated this prospective study, 36
patients withdrew during the study because of discharge within
4 weeks (n=25) or worsening physical condition (n=11). Thus, 117
patients were enrolled for this study, with 64 women and 53 men.
The mean age of these patients was 71.9 + 13.8 years, the mean
time to hospitalization from the onset was 21.0 + 14.2 days, the
mean length of hospitalization was 80.3 4+-39.0 days, the mean
MMSE score was 25.0 + 5.2, the mean FIM score on admission was
85.94+29.5, and the mean FIM score on discharge was
104.7 + 25.3. Ten patients with depression received antidepressant
drug therapy during hospitalization.

Fig. 1 shows the frequency of depression and apathy based on
each assessment scale and timing. The frequency of depression
measured by MADRS-] was significantly higher than that by SDS at
both timings. The second "assessment during hospitalization
showed a lower frequency of depression compared with that on
admission for objective assessments. The objective scale (NPI-NH)
gave a significantly higher prevalence than the subjective one (AS)
in apathy, just as in depression.

Depression and apathy coexisted in some, but not all patients,
and could exist independently, as shown in Table 1. The objective
scales gave higher estimates of depression, apathy, and over-
lapping apathy and depression than the subjective scales. The
pattern of overlap between depression and apathy during hospi-
talization was similar to that on admission.

A two-way ANCOVA (depression x apathy) revealed a signifi-
cant main effect of apathy (p=0.025) on FIM recovery when the
symptom was assessed by objective scale and during hospitaliza-
tion (Table 2). The main effect of depression on FIM recovery was
marginal (p=0.095) and was assessed only by objective scale and
during hospitalization. There was no significant interaction effect
of depression and apathy in either assessment scale or timing.

4. Discussion

Depression and apathy are common neuropsychiatric conse-
quences of stroke. Some form of depression is considered to occur

i @Examination on admission

+

(%) O Examination 4-6 weeks after admission
80 T
ox
. 453 19
40 Sgi -
239 23.9
204— 17.9 S .
[ T T T T 1
SDsS MADRS-J AS NPI-NH

Fig. 1. Prevalence of depression and apathy presented as the percentage using
cutoff scores noted in Section 2. The McNemar's test was used to calculate the
differences in prevalence between the assessments (**p <0.01, *p <0.05). SDS:
Japanese version of the Self-rating Depression Scale, MADRS-]: Japanese version of
the Montgomery-Asberg Depression Rating Scale. AS: Japanese version of the
Apathy Scale, NPI-NH: Japanese version of the Neuropsychiatric Inventory-
Nursing Home. S_—

in at least one-quarter of patients in the first year after acute
stroke (House, 1987; Burvill et al,, 1995; johnson, 1991). In the
present study, depression was observed in 23.9% of patients using
SDS, and apathy in 33.3% using AS on admission, which were
comparable to a previous study conducted by Hama et al. (2007) in
a rehabilitation hospital. They assessed psychological status using
SDS for depression and AS for apathy in Japanese stroke patients
and showed the prevalence of depression (31.6%) and apathy
(40.1%).

Depression and apathy can appear simultaneously in the same
patient after stroke. In this study, subjective measures revealed 50
patients (42.7%) with depression and/or apathy. Among them, 17
patients (34%) certainly had both depression and apathy at
admission while two-thirds of patients had only one of them. This
result suggested that depression and apathy could occur indepen-
dently after stroke.

While investigating the relationships between the clinical
condition of PSD and physical recovery after stroke, we also
focused on the difference of assessment tools (subjective or
objective measure) and timing of assessment (on admission or
during hospitalization). There was a considerable discrepancy for
prevalence of depression and apathy between self-report mea-
sures and observer rating scales. This finding stresses the need to
analyze depression and apathy separately and to use appropriate
measures for evaluating the influences of PSD on the recovery of
physical function.

Apathy had a significant effect on FIM recovery, and depression
showed a similar trend. There was no significant interaction effect
between depression and apathy. This suggests that apathy and
depression may influence functional recovery after stroke inde-
pendently. It is noteworthy that the influence of apathy and
depression on functional recovery was seen only when the
symptoms were assessed using an objective scale and during
hospitalization, indicating that later objective assessment may be
more sensitive in detecting detrimental psychological states. The
use of self-report measures to identify the presence of depression
or to assess the level of depression has been the focus of
considerable debate. It has been suggested that the discrepancies
resulting from sole use of self-report measures were due to
underreporting of depressive symptomology compared with
observer ratings. Gordon et al. {(1991) suggest that either patients
tend to minimize the severity of their mood disorders or exam-
iners are sensitive to patients’ behaviors. Based on results of the
current study, assessment using objective scales is essential for
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Table 1
Comparisons of the assessments of PSD between groups, n (%).

Depression (=)

Depression (+) Depression (—) Depression (+)

Apathy (~) Apathy (=) Apathy (+) Apathy (+)
Examination on admission Subjective assessment 67 (57.3%) 11 (94%) 22 (18.8%) 17.(14.5%)
Objective assessment 33 (28.2%) 31 (26.5%) 4 (3.4%) 49 (41.9%)
Examination 4~6 weeks after admission Subjective assessment 80 (68.4%) 9 (7.7%) 16 (13.7%) 12 (10.3%)
Objective assessment 39 (33.3%) 29 (24.8%) 12 (10.3%) 37 (31.6%)
PSD: post-stroke depression.
Table 2
Influences of PSD on the recovery of physical function.
Depression Apathy Depression  Apathy Interaction
Non-existence  Existence  Non-existence Existence F F F
Examination on admission Subjective assessment  17.2(17.5) 22.2(224) 18.8(17.9) 17.6(20.8) 1.6 1.6 29
Objective assessment  15.3(13.4) 19.8(20.8) 19.5(18.1) 170(18.7) 12 0.04 03
Examination 4-6 weeks after admission  Subjective assessment  17.5(17.2) 221(25.1)  19.2(16.7) 15.9(245) 04 10 1.2
Objective assessment  18.3(15.0) 18.4(214) 19.5(18.2) 16.7(19.6) 2.8' 52" 0.2

Values are mean of FIM recovery (SD).

FIM recovery: (FIM score on discharge)—(FIM score on admission).
PSD: post-stroke depression.

FIM: Functional Independence Measurement.

Two way analysis of covariance (ANCOVA).

* p<0.05.
fp<ol

identifying the impact of psychological state on functional
recovery.

Our results demonstrated the impact of the timing of assess-
ment after stroke onset and suggested the efficacy of psychological
symptom assessment during hospitalization for estimating func-
tional recovery. Why do apathy and depression have a relationship
to poor functional recovery only when assessed during hospitali-
zation? Two possible factors might provide an answer to the
question. We performed our first assessment of depression and
apathy within 10 days after hospitalization. Patients interviewed
during the sub-acute phase may still be adjusting to their stroke
experience, and depression in these patients may reflect this
transition stage. Bhogal et al. (2004) reviewed 26 reports about
PSD and showed that the highest rates of depression were noted in
patients assessed within the first 28 days of stroke. In fact, the
number of patients with depression decreased during hospitaliza-
tion in this study. Another is the factor on the side of examiners.
Performing assessment too early after hospitalization complicates
proper PSD screening because medical staff do not have enough
time to adequately evaluate patients.

5. Limitations

A few methodological limitations of this study should be
acknowledged. First, we did not consider the stroke size and
location. Many studies have demonstrated a relationship between
left anterior frontal damage and depression soon after an ischemiic
stroke or intracerebral hemorrhage. On the other hand, right-sided
stroke has been associated with the development of anosognosia
of depression (denial or unawareness of iliness) (Ramasubbu, 1994,
Carota et al., 2002). These factors could cause depression or apathy
and lead to a poor rehabilitation effect. Further study is needed to
examine the influence of lesion site and size on functional
recovery. Second, because patients with severe aphasia and
patients with a history of stroke were excluded from the study,
the results may not be applicable to all stroke patients.

6. Conclusion

Our findings demonstrate that depression and apathy could
occur independently after stroke and they could individually
influence functional recovery. While we employed both objective
and subjective assessment scale, objective measures gave a more
accurate estimate of functional recovery. Furthermore, these find-
ings suggest that depression and apathy should be assessed not
only at admission but also during hospitalization to estimate and
enhance the functional recovery of stroke patients.
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Abstract

unified Parkinson's disease rating scale (UPDRS) part IIl.

significant difference from the placebo group.

DLB can safely benefit from treatment with donepezil.

Introduction: The efficacy of a cholinesterase inhibitor, donepezil, in patients with dementia with Lewy bodies (DLB)
was investigated to confirm the superiority over placebo in the 12-week, double-blind phase of this phase Iil study.

Methods: Patients with probable DLB (n = 142) were randomly assigned to placebo or to 5 mg or 10 mg of donepezil
administered once daily for 12 weeks. The co—-primary endpoints were changes in cognitive function assessed using
the Mini-Mental State Examination (MMSE) and behavioral and neuropsychiatric symptoms using the Neuropsychiatric
Inventory (NPI-2: hallucinations and fluctuations). The superiority of each active group over placebo was determined
with simultaneous statistical significance in both endpoints. Safety evaluations included adverse events (AEs) and the

Results: The predefined superiority of doneperil to the placebo was not confirmed in either active group in the
primary analysis. MMSE score significantly improved compared to placebo in the 10 mg group (10 mg: 2.2 04,
placebo: 0.6 £ 0.5 (mean * standard error); P = 0.016). The change in MMSE score in the 5 mg group was not significant
(1.4 £ 0.5 (mean + standard error); P=0.232). Although NPI-2 improved compared to baseline in the active groups,
the differences from placebo were not significant. Most AEs were mild or moderate. Although the incidence of
parkinsonism was slightly higher in the 10 mg group, the change in the UPDRS score was minimal and without a

Conclusions: The co-primary endpoints were not achieved in this trial. However, significant improvement in
MMSE score was demonstrated with 10 mg, but not 5 mg, of donepezil. The evaluation of psychiatric symptoms
might be affected by advanced education and instructions given to caregivers. Overall, donepezil was well
tolerated in patients with DLB. With careful attention on gastrointestinal or parkinsonian symptoms, patients with

Trial registration: ClinicalTrials.gov Identifier: NCT01278407 (trial registration date: 14 January 2011)

Introduction

Dementia with Lewy bodies (DLB) is the second most
common type of senile dementia following Alzheimer’s
disease (AD) [1]. The core clinical features of DLB are
fluctuating cognition, visual hallucinations and motor
symptoms of parkinsonism, as well as cognitive impairment
characterized by deficits in attention, executive function
and visual perception [2]. Other features include neuro-
psychiatric symptoms such as delusions and depression,

* Correspondence: mikeda@kumamoto-u.acjp

'Department of Neuropsychiatry, Faculty of Life Sciences, Kumamoto
University, 1-1-1 Honjo, Chuo-ku, Kumamoto 860-8556, Japan

Full list of author information is available at the end of the article

() BioMed Central

as well as autonomic dysfunction. Fluctuating cognition,
hallucinations and delusions impose particular challenges
and distress on both patients and caregivers. The motor
and autonomic features have a further negative impact on
activities of daily living and quality of life [3,4].

DLB is associated with a greater loss of cholinergic
neurons in the nucleus basalis of Meynert and lower
choline acetyltransferase (ChAT) activity than AD, but
more postsynaptic muscarinic receptors in the cortex
are preserved [5-7]. The cholinergic depletion correlates
not only with the cognitive impairment but also with
psychiatric symptoms such as hallucinations [8]. On the

© 2015 fkeda et al; licensee BioMed Central. This is an Open Access article distributed under the terms of the Creative
Cormmons Attribution License (httpi//creativecornmons.org/licenses/oy/4.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly credited. The Creative Commons Public Domain

Dedication waiver (hittp://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this anticle,

unless otherwise stated.
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basis of these pathological features, it has been suggested
that cholinesterase inhibitors (ChEIs) may be an effective
treatment for DLB [9,10]. However, no ChEls have been
approved for DLB to date.

Previously, we examined the efficacy and safety of done-
pezil administered at 3, 5 and 10 mg for 12 weeks in
patients with DLB in a placebo-controlled, double-blind
exploratory study [11]. An open-label, long-term extension
study was then conducted in patients who had completed
the double-blind study to examine the safety and efficacy
of donepezil at 5 mg for 52 weeks [12]. The double-blind
study showed that donepezil at 5 mg or 10 mg per day
significantly improved cognitive impairment, behavioral
and psychiatric symptoms, global clinical symptoms and
the caregiver burden compared to placebo. The long-
term study showed that donepezil at 5 mg/day was well
tolerated and that it sustained improvement in cognitive
impairment and psychiatric symptoms over the course
of 52 weeks.

The aim of the present phase III study, integrating a
placebo-controlled, double-blind comparative study and
an open-label long-term extension study, was to further
evaluate the efficacy and to confirm the superiority of
donepezil administration at 5 mg and 10 mg per day for
12 weeks over placebo, as well as to evaluate the safety
and efficacy of long-term administration at 10 mg as
well as 5 mg per day, in patients with DLB. This report
describes the results of the placebo-controlled, double-
blind, 12-week phase. Detailed results of the extension
phase are reported elsewhere [13].

Methods
Patients
Patients diagnosed as probable DLB according to the
consensus diagnostic criteria [2] were recruited from 72
psychiatric or neurological specialty centers throughout
Japan from February 2011 to March 2012. Eligible patients
were outpatients aged 250 years with mild to moderate or
severe dementia (10 to 26 on the Mini-Mental State
Examination (MMSE) and Clinical Dementia Rating >0.5)
and behavioral and psychiatric symptoms (Neuropsychi-
atric Inventory-plus (NPI-plus) =8 and NPI (NPI-2) >1).
The NPI-plus consisted of 12 items: the original 10
items, sleep [14,15] and cognitive fluctuation, which is
reported as the Cognitive Fluctuation Inventory [16,17]
(see Additional file 1). The NPI-2 consisted of hallucina-
tions and cognitive fluctuation [11]. The caregivers of the
eligible patients had to routinely stay with them at least
3 days per week and 4 hours per day, provide information
for this study, assist with the compliance with treatment
and escort them to required visits.

The exclusion criteria included Parkinson’s disease
that was diagnosed at least 1 year prior to the onset of
dementia; focal vascular lesions visualized on magnetic
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resonance imaging or computed tomographic scans that
might cause cognitive impairment; other neurological or
psychiatric diseases; clinically significant systemic disease;
complications or a history of severe gastrointestinal ulcer,
severe asthma or obstructive pulmonary disease; systolic
hypotension (<90 mmHg); bradycardia (<50 m™?); sick
sinus syndrome; atrial or atrioventricular conduction
block; QT interval prolongation (2450 ms); hypersen-
sitivity to donepezil or piperidine derivatives; severe
parkinsonism (Hoehn and Yahr stage IV or above) [18];
and treatment with ChEls or any investigational drug
within 3 months prior to screening. ChEls, antipsychotics
and antiparkinson drugs other than L-dopa or dopamine
agonists were not allowed during the study.

Randomization and masking

This study consisted of two phases: a 16-week, double-
blind randomized control (RCT) phase and a subsequent
36-week, open-label extension phase. Treatment with
donepezil lasted up to 52 weeks in total. The RCT phase,
which was preceded by a 2-week (1 to 3 weeks) preran-
domization period, entailed the 12-week confirmatory
phase (Figure 1). In this article, we report the results of .
the confirmatory phase. All patients were given placebo
tablets during the prerandomization period, after which
the patients were assigned in a 1:1:1 ratio to placebo or
5 mg or 10 mg of donepezil in the RCT phase.
Randomization was performed centrally according to a
dynamic allocation, adjusting for MMSE and NPI-2
scores at screening. A member of the research staff who
was in charge of randomization and who was independ-
ent of all the parties concerned with the study securely
kept the randomization list with limited access only in
an emergency. No other members of the research staff,
including the physicians, nurses and study institution
staff were aware of the treatment assignment, nor were
any of the participants.

Patients received two study drug tablets, which were
composed of a combination of 3 mg, 5 mg, or the matched
placebo tablets with the same physical appearance, once
daily in the morning. The dosage was titrated at the begin-
ning. Treatment began with 3 mg for 2 weeks, and then the
dose was increased to 5 mg. Thereafter, the dose was
increased to 10 mg at week 6 only in the 10 mg group. The
dose was escalated after patient safety was confirmed. Dose
reduction was not permitted in the RCT phase.

Procedures

In the confirmatory phase, efficacy was assessed at base-
line and at weeks 4, 8 and 12. Co—primary endpoints were
cognitive function assessed using the MMSE [19] and
behavioral and neuropsychiatric symptoms assessed using
the NPI-2 [11], both at week 12. NPI-2 was calculated as
the sum of the scores for hallucinations and cognitive
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Figure 1 Study flow. RCT, Randomized placebo-controlled trial.

fluctuation, which corresponded to two of the core
features of DLB in the consensus criteria. The original
NPI-10 (delusions, hallucinations, agitation/aggression,
dysphoria, anxiety, euphoria, apathy, disinhibition, irrit-
ability/lability and aberrant motor behavior) was set as
a secondary endpoint.

Caregiver burden was assessed using the Zarit Caregiver .

Burden Interview (ZBI) [20], which evaluates the physical,
psychological and social consequences of care activities.
The ZBI contains 22 items scored from O (best) to 4
(worst), from which a total score of 0 to 88 is calculated.

Safety was assessed based on adverse events (AEs), vital
signs, electrocardiograms and laboratory tests. All AEs
were classified and coded according to Medical Dictionary
for Regulatory Activities (“MedDRA”) terms. Gastro-
intestinal symptoms, parkinsonian symptoms, psychiatric
symptoms and arrhythmia were assessed as AEs of inter-
est. Motor function was assessed as a safety measure using
the Unified Parkinsons Disease Rating Scale (UPDRS)
part IIT [21] at baseline and week 12.

Written informed consent was obtained from the
patients (if at all possible) and their primary caregiving
family members before initiating the study procedures.
The study was conducted in accordance with the principles
of the Declaration of Helsinki. The protocol was approved
by the institutional review board at each center (Additional
file 2).

Statistical analyses

In a sample size calculation, the mean changes in MMSE
score were estimated to be —0.4, 2.0 and 2.0 with stand-
ard deviation (SD) of 3.3, and the mean changes in
NPI-2 score were estimated to be 1.1, -3.3 and -4.6
with SD of 5.2 in the placebo, 5 mg and 10 mg groups,
respectively, according to the results of the previous
double-blind study. The Bonferroni-corrected significance
level was set at one-sided 1.25%. Detecting the significant

difference, predefined to be determined only with statis-
tical significance in both MMSE and NPI-2 results, with
at least 80% statistical power between the placebo and
5 mg groups required at least 126 patients (42 per group)
(statistical power of 80.7%). The number was expected to
provide power of 85.4% to detect a significant difference
between the placebo and 10 mg groups. Given that 10% of
the patients were excluded from the full analysis set (FAS),
the target number of patients in this study was set at 141,

Efficacy was analyzed in the FAS and the per-protocol
set (PPS). Analysis using the FAS was positioned for
primary analysis. Mean changes from the baseline in each
outcome measure were compared between each active
group and placebo by analysis of covariance (ANCOVA)
with baseline values as covariates. Only the statistical sig-
nificance in both MMSE and NPI-2 between the placebo
group and each active group could determine the super-
iority of the active drug over placebo. The significance
level was adjusted for multiplicity using the Hochberg
method. In addition, MMSE improvement was evaluated
by responder rate, defined as the proportion of patients
with >3-point improvement.

The safety analysis set comprised all patients who
received at least one dose and had a postbaseline safety
assessment. The incidence of AEs was summarized by
group. For laboratory parameters and vital signs, descrip-
tive statistics and frequency distributions were calculated.
UPDRS part III scores were compared between each
active group and the placebo group using ANCOVA with
baseline values as covariates.

All analyses were carried out using SAS versions 9.1
and 9.2 software (SAS Institute, Cary, NC, USA).

Results
Patients
Of 161 patients enrolled in the prerandomization period,
142 were enrolled in the RCT phase and randomized to
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the placebo, 5 mg and 10 mg groups (46, 47 and 49
patients, respectively) (Figure 2). Of these patients, 138
were included in the FAS (44, 45 and 49 patients in the
placebo, 5 mg and 10 mg groups, respectively). Four
patients (two patients each in the placebo and 5 mg
groups) were excluded because of a lack of evaluable
efficacy data (three patients) and doubtful diagnosis of
probable DLB (one patient). Excluding 19 patients from
the FAS, 119 patients (40, 34 and 45 patients in the pla-
cebo, 5 mg and 10 mg groups, respectively) constituted
the PPS. The reasons for the 19 exclusions were discon-
tinuation within <8 weeks, compliance rate <75% or lack
of efficacy data due to a change in the evaluator.

Thirty-one patients discontinued (9, 16 and 6 patients
in the placebo, 5 mg and 10 mg groups, respectively)
with more discontinuations in the 5 mg group than in
the 10 mg group. The total discontinuations in the active
groups comprised 22 (22.9%) of the 96 patients, which
was similar to the placebo group (19.6%).

Demographic and baseline characteristics of the FAS
are summarized in Table 1. There were no characteristic
differences among the three groups. Females accounted
for 58.0%. The mean age was 77.9 (range, 57 to 95)
years. All but two patients were 65 years of age or older.
Dementia medication had previously been used by only
5.8% of the patients. The mean MMSE score at baseline
was 20.4 points.

Co-primary endpoints (MMSE and NPI-2 scores)

Changes in the co—primary endpoints (MMSE and NPI-
2 scores) from baseline are shown in Table 2. Primary
‘analysis did not confirm the predefined superiority of
either active group to the placebo group.

Cognitive function '

Mean changes from baseline in MMSE in the FAS and
PPS are shown in Table 3. In the FAS, the mean change
from baseline in the MMSE scores at week 12 (last
observation carried forward (LOCF)) was higher in each
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active group (mean * standard error (SE): 1.4+ 0.5 and
2.2 £ 04 in the 5 mg and 10 mg groups, respectively) than
in the placebo group (mean + SE: 0.6 + 0.5). Improvement °
in the 10 mg group was significant compared to that in
the placebo group (mean difference from placebo = 1.6;
P =0.016), but that in the 5 mg group was not (mean
difference from the placebo = 0.8, P=0.232). PPS analysis
yielded a significant improvement in both active groups
(5 mg: P=0.025, 10 mg: P=0.004). The responder rate
(MMSE score change >3) was higher in each active group
than in the placebo group (29.5%, 41.9% and 42.9% in the
placebo, 5 mg and 10 mg groups, respectively).

Behavioral and neuropsychiatric symptoms

Changes from baseline in NPI-2 and NPI-10 scores are
shown in Table 4. The changes in NPI-2 scores in both
active groups were not significantly different from that in
the placebo group. In the active group, NPI-2 improved at
week 12 (LOCF) (mean + SE: -1.8+0.6 and -2.8 £ 0.5 in
the 5 mg and 10 mg groups, respectively). However, the
placebo group also showed improvement of -2.1+0.6
(mean + SE). The NPI-10 score improved at week 12
(LOCEF) in each active group by -33+1.4 and 55+ 1.4
(mean + SE) in the 5 mg and 10 mg groups, respectively,
and also in the placebo group, by -6.4 + 1.5: There was no
significant difference between either of the active groups
and the placebo group.

Caregiver burden

ZBI score at week 12 (LOCF) was almost unchanged from
the baseline in the placebo group (mean + SE: -0.1 + 1.8).
In both the 5 mg and 10 mg groups, the score improved
by -5.0+ 1.8 and —0.8 + 1.7 points (mean + SE), respect-
ively, but without a significant difference from the placebo
group. Subgroup analysis yielded a stronger trend of the
ZBI improvement in a group of caregivers who lived with -
the patient, and a significant difference between the 5 mg
group and the placebo group (FAS-LOCF: P = 0.017).

-
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¢ Reasons for discontinuation
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Figure 2 Patient disposition in the confirmatory phase.
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Table 1 Patient demographics and baseline characteristics® (FAS, N=138)

Page 5 of 10

Donepezil
Placebo 5mg 10 mg Overall

Characteristics (n=44) (n=45) (n=49) {n=138)
Sex, n (%)

Male 17 (386) 20 (444) 21 (429) 58 (42.0)

Female 27 (614) 25 (55.6) 28 (57.1) 80 (58.0)
Age, yr 772+6.1 788 +5.1 777 +68 779+6.1
Weight, kg 50.15+£10.75 5068 +9.24 51.72+£9.89 5088 +9.92
Duration of dementia, yr 20423 2718 23+19 2320
History of anti-dementia medication, n (%) ‘

Yes 1(23) 3(67) 482 8(58)

No 43 (97.7) 42 (93.3) 45 (91.8) 130 (94.2)
Cognitive fluctuation, n (%)

Yes 40 (90.9) 41 91.1) 46 (93.9) 127 (92.0)

No 409.1) 4 (89) 3(6.1) 11 (8.0)
Visual hallucinations, n (%)

Yes 42 (955) 39 (86.7) 39 (79.6) 120 (87.0)

No 2 (45) 6 (133) 10 (204) 18 (13.0)
Parkinsonism, n (%)

Yes 38 (864) 39 (86.7) 44 (89.8) 121 (87.7)

No 6(13.6) 6(133) 5(10.2) 17 (12.3)
Hoehn and Yahr stage, n (%)

| 49.1) 8(17.8) 7 (14.3) 19 (13.8)

Il 15 (34.1) 17 (37.8) 19 (388) 51 (37.0)

il 19 (43.2) 14 (31.1) 18 (36.7) 51 (370
MMSE score 203+42 206+4.1 203+48 204+43
NPI-2 score 69+45 69+45 73+47 7.1+£45
NPI-10 score 205+ 150 189%153 166+£117 186+ 140
ZBl score 284+ 162 283185 314+178 294+174

®FAS, Full analysis set; MMSE, Mini-Mental State Examination; NPI, Neuropsychiatric Inventory; ZBI, Zarit Caregiver Burden Interview. Values are expressed as

mean + SD, unless otherwise specified.

Table 2 Co-primary endpoints (MMSE and NPI-2 scores) and changes from baseline (FAS LOCF)?

Baseline (week 0) score

Week 12 (LOCF) change

Groups n b
Mean +SD Mean +SD P-value

Placebo 44 203+42 06+30

MMSE® 5mg 459 206+ 4.1 14+34 0232
10 mg 49 203+48 22£29 0016
Placebo 44 69+45 -20+42

NPI-2¢ 5mg 45 69+45 -17+43 0661
10 mg 49 73+47 —-29+%47 0391

2FAS, Full analysis set; LOCF, Last observation carried forward; MMSE, Mini-Mental State Examination; NP}, Neuropsychiatric inventory. ®Analysis of covariance with
treatment groups as factors and baseline values as covariates. Significance was defined as P < 0.05. “Positive value of the MMSE change indicates an improvement
in cognitive function. “The number of patients at week 12 (LOCF) was 43. °A negative value of the NPI-2 change indicates an improvement in behavioral and -

neuropsychiatric symptoms.
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Table 3 Mean changes in Mini-Mental State Examination (MMSE) scores from baseline (LOCF)®

Group n Mean + SEP Difference from placebo group® (95% CI) P-value
Placebo 44 06+05 - -
FAS-LOCF 5mg 43 14+05 038 (05, 2.1) 0232
10 mg 49 22+04 1.6 (0.3, 2.8) 0.016°
Placebo 37 1.0+£05 - -
FAS-OC 5mg 32 22%05 12(=02,27) 0.083
10 mg 43 26+04 16 (03,29) 0.014°
Placebo 40 05+05 - -
PPS-LOCF 5mg 34 2105 16 (0.2, 29) 0.025¢
10 mg 45 24+04 19 (06, 3.2) 0.004¢

2Cl, Confidence interval; FAS, Full analysis set; LOCF, Last observation carried forward; MMSE, Mini-Mental State Examination; OC, Observed case; PPS, Per-protocol
set, PLeast squares mean from analysis of covariance with treatment groups as factors and baseline values as covariates. A positive value of the MMSE change

indicates improvement in cognitive function. P <0.05.

Safety

The incidence of AEs and treatment-related AEs did not
differ substantially among the groups (AEs: 67.4% (31 of
46), 63.8% (30 of 47) and 69.4% (34 of 49); treatment-
related AEs: 23.9% (11 of 46), 25.5% (12 of 47) and
28.6% (14 of 49) in the placebo, 5 mg and 10 mg groups,
respectively). The incidence of severe or serious AEs in
either of the active groups (severe AEs: 8.5% (4 of 47)
and 0% (0 of 49); serious AEs: 8.5% (4 of 47) and 2.0% (1
of 49) in the 5 mg and 10 mg groups, respectively) did
not substantially exceed those in the placebo group
(severe AEs: 6.5% (3 of 46); serious AEs: 10.9% (5 of
46)). The incidence of the AEs that led to discontinu-
ation was higher in the 5 mg group (21.3% (10 of 47)),
but lower in the 10 mg group (4.1% (2 of 49)), than in
the placebo group (10.9% (5 of 46)).

AEs with an incidence >5% in any treatment group are
shown in Table 5. Major AEs with a higher incidence in
either of the active groups than in the placebo group
were parkinsonism (4.3% (2 of 46), 4.3% (2 of 47) and
8.2% (4 of 49), in the placebo, 5 mg and 10 mg groups,
respectively, provided in the same order hereinafter),
decreased appetite (2.2% (1 of 46), 6.4% (3 of 47), and
4.1% (2 of 49)) and nausea (2.2% (1 of 46), 6.4% (3 of 47)
and 2.0% (1 of 49)). The incidence of contusion in the
active groups (0.0% (0 of 47) and 2.0% (1 of 49) in the

Table 4 Change in NPI from baseline (FAS-LOCF)?

5 mg and 10 mg groups, respectively) was low compared
to the placebo group (8.7% (4 of 46)).

The incidence of gastrointestinal events in the 5 mg
group was higher than in the placebo group, but that
in the 10 mg group was similar to the placebo group
(13.0% (6 of 46), 21.3% (10 of 47) and 14.3% (7 of 49)).
Decreased appetite and nausea were both observed in
>5% of patients in the 5 mg group, but the incidence
of no gastrointestinal events in the 10 mg group
reached 5%. All gastrointestinal events were mild or
moderate in severity. When analyzed in 14-day inter-
vals from the baseline, the incidence in the 10 mg
group at the interval of days 43 to 56, the first interval
following the dose increase from 5 to 10 mg at week 6,
was the highest among the periods and the groups
(8.3%).

As parkinsonian AEs, only parkinsonism was reported,
and its incidence was slightly higher in the 10 mg group
than in the placebo and 5 mg groups (4.3% (2 of 46),
4.3% (2 of 47) and 8.2% (4 of 49)), all of which were mild
or moderate and not serious. Changes from baseline in the
UPDRS part III score were minimal in all of the groups
(0.9 0.9, -1.7+0.9 and 0.4 = 0.9 points (mean + SE),
respectively) without a significant difference between
either of the active groups and the placebo group (5 mg:
P =0.525, 10 mg: P =0.306).

Group n Mean + SEP Difference from placebo group® (95% Cl) P-value
Placebo 44 -21+06 - -
NPI-2 5mg 45 -18+06 04 (=13, 20) 0.661
10 mg 49 -28+05 -0.7 (23,09 0.391
Placebo 44 —64+15 - -
NPI-10 5mg 45 -33+14 30(=1.0,7.1) 0.143
10 mg 49 .,_5‘5 +14 09 (-3.1,49 0.660

2FAS, Full analysis set; LOCF, Last observation carried forward; NPJ, Neuropsychiatric Inventory. PLeast squares mean from analysis of covariance with treatment
groups as factors and baseline values as covariates. A negative value of the NPI change indicates an improvement in behavioral and neuropsychiatric symptoms.
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Table 5 Adverse events with an incidence of more than 5% in any treatment groups®

Placebo group (n=46)

5 mg group (n=47)

10 mg group (n=49)

AE AEs Treatment-related AEs®  AEs Treatment-related AEs®  AEs Treatment-related AEs®
Total incidence 31 (674) 11 (23.9) 30 (63.8) 12 (25.5) 34 (69.4) 14 (286)

Nausea 122 122 3 (6.4) 2 (43) 1(20) 10

Pyrexia 0 0 .0 0 36.1) 0

Nasopharyngitis 7(152) 0 4 (85) 0 2 (4.0) 0

Contusion 4 (87) 0 0 0 1(20) 0

Decreased appetite 1 (2.2) 1(2.2) 3 (64) 10 2 (4.0) 241

Parkinsonism 2 (43) 2(43) 2(43) 2(43) 4 (82) 482)

Pollakiuria 0 0 3(64) 3(64) 0 0

2AE, Adverse event. Incidence shown as number and percentage. PAEs for which a causal relationship with the study drug was considered possible or probable.

The incidence of psychiatric events was similar between
the 5 mg group and the placebo group, and the incidence
in the 10 mg group was lower than that in the placebo
group (10.9% (5 of 46), 12.8% (6 of 47) and 4.1% (2 of 49)).
The incidence of individual psychiatric events was <5% in
each group. Five severe psychiatric events were reported
in two patients in the 5 mg group: visual hallucinations,
insomnia, paranoia, agitation and irritability, all of which
were judged to be related to the treatment.

The incidence of arrhythmic events was similar among
the groups (4.3% (2 of 46), 4.3% (2 of 47) and 6.1% (3 of
49)). Each event was reported by only one patient, and
the events were of mild to moderate severity.

For vital signs, blood pressure, pulse rate and body
weight slightly declined in the active groups. AEs related
to vital signs were ventricular extrasystoles (n=1) and
hypotension (m=1) in the 10 mg group and weight
decrease (# = 1) in the 5 mg group. All of these AEs were
either mild or moderate. No patients reported any abnor-
mal changes in pulse rate. The incidences of abnormal
changes in the electrocardiogram were similar among the
groups (4.7% (2 of 43), 4.7% (2 of 43) and 6.3% (3 of 48)).

Discussion

In the primary analysis of the co—primary endpoints
(MMSE and NPI-2 scores), predefined superiority over
placebo was not confirmed in either the 5 mg or 10 mg
group. However, in the evaluation of cognitive function
using MMSE score, the difference between the placebo
and 10 mg groups was significant, which is consistent
with the previous double-blind study [11]. The mean
change in the MMSE score in the 10 mg group was 2.2
points, which was almost equal to the score of 2.3
obtained in our previous study [11].

The improvement in the 5 mg group was found to be
significant only in the PPS analysis, although it was also
found to be significant in all analyses in the previous
study [11]. The results of the present study did not
replicate our previous finding, which is probably due to

a relatively larger number of earlier discontinuations. In
the 5 mg group, eight patients (17.0%) discontinued by
week 4 when the blood concentrations of 5 mg donepezil
reached the steady state, whereas only one patient (3.0%)
discontinued in the previous study. The imbalance of
discontinuation was not caused by the dose of 5 mg itself,
because only one patient in the 10 mg group discontinued
by week 4, while taking the same doses as the 5 mg group
until week 6.

In two phase III studies in which the efficacy of donepe-
zil in patients with mild to moderate AD was investigated
[22,23], a mean change in the MMSE score of 0.24 to 1.35
points with a difference from the change in the placebo
groups of 1.02 to 1.36 points was reported. In contrast, in
the confirmatory phase of this study and in the previous
double-blind study [11] in patients with DLB, the mean
change in the MMSE score in the active groups (5 or
10 mg) was 14 to 3.4 points with a difference from the
placebo groups of 0.8 to 3.8 points, which exceeded the
equivalent scores in the two AD studies. Therefore, these
results imply that treatment with donepezil for DLB
provides greater improvement in cognitive function than
for AD, for which donepezil had already been approved,
reinforcing the clinical significance of treating DLB with
donepezil.

In the phase II study, donepezil clearly showed dose-
dependent efficacy against behavioral and neuropsychi-
atric symptoms [11]. In the present study, however, the
placebo group also benefited from improvement in these
symptoms, which represents the failure to replicate the
findings in the previous study. Which factors affected
the unexpected improvement of behavioral and neuro-
psychiatric symptoms in the placebo group? Two possible
reasons are conceivable in terms of the time of the trials:
(1) promotion of disease awareness and improved care-
giving methodology brought about by quantitatively and
qualitatively enriched disease-related information and (2)
the emergence of reports on successful psychosocial inter-
ventions in behavioral and neuropsychological disorders
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related to DLB. Psychosocial factors, as well as brain
organic and functional factors, have been reported to
cause symptoms such as hallucinations in DLB [24].
Anxiety alleviation, accompanied by enhanced disease
understanding, advancement in coping skills and pro-
motion of empathic attitudes through disease education
and instructions, may relieve symptoms (for example,
frequency or severity of hallucinations) [24,25]. Most of
the patients and their caregivers likely received disease
education and/or caregiving instructions or acquired
information on the disease and its care right before or
during the study. The education of and information
provided for caregivers may also have increased a positive
bias, because NPI is an assessment scale implemented
through interviews with caregivers. To lessen the placebo
effect, a lead-in period when nonpharmacological treat-
ment is administered has been suggested by a study in
which investigators evaluated the efficacy of pimavanserin
on psychosis in Parkinson’s disease [26]. The results of
our present study support our interpretation and the
necessity of disease-specific brief psychosocial therapy
in the lead-in period in future studies.

In the confirmatory phase, most of the AEs were mild
or moderate in severity. The absence of substantial dif-
ferences in the incidence of AEs or treatment-related
AEs, and the existence of fewer reports on AEs that led
to discontinuation in the 10 mg group than in the pla-
cebo group, suggest tolerability of donepezil in patients
with DLB. The incidence of gastrointestinal symptoms,
which are typically observed AEs with ChEI administra-
tion, did not tend to increase in the active groups.
Another expected risk was parkinsonism. Donepezil may
possibly induce or exacerbate extrapyramidal symptoms,
which are threatening for patients with DLB. Although it
is reported with a slightly higher incidence in the 10 mg

group, none of these events were serious, and the UPDRS'

part III score did not represent significant deterioration in
each of the active groups. We found no particular
concerns about psychiatric symptoms or arrhythmia.

The interpretation of the present results requires taking
some points into consideration. First, the number of
patients enrolled by each center was generally small
(that is, none by 14 of 72 centers and only 1 by 15 of
the remaining 58), possibly due to DLB’s characteristic
features, including the faster progression, severe psychi-
atric symptoms and greater caregiver burden when
compared to those with AD [4,27-30]. Similar recruitment
difficulties impeded the previous phase II trial and a
placebo-controlled study of rivastigmine in patients with
DLB [31]. This may have caused a flaw in the interrater
reliability of the clinical ratings. However, in this trial, a
training and certification course was mandatory for the
investigators. A second limitation is the short duration
of the RCT phase. The period was set to 12 weeks,
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considering the above-noted disease-specific characteristics
and the result of the previous phase II trial and its exten-
sion. The long-term efficacy of donepezil was evaluated in
the open-label extension phase and is reported in another
paper [13]. Third, because a global measure was not used,
the influence of donepezil administration on the global
clinical status cannot be inferred, despite its clinically
important effect on improvement in cognitive function
demonstrated through evaluation using the MMSE.

Conclusions
The predefined superiority of donepezil over the placebo in

~ the co—primary endpoints was not confirmed. However,

significant improvement in MMSE score was demonstrated
with 10 mg but not 5 mg. Overall, donepezil was well toler-
ated in patients with DLB. While paying careful attention
to gastrointestinal and parkinsonian symptoms, patients
with DLB can safely benefit from treatment with donepezil.

Additional files

Additional file 1: Cognitive Fluctuation inventory (CFl). This
questionnaire was originally developed in Japanese. The English version
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Additional file 2: List of all institutional review boards.
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