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Abstract

(DLB) were investigated in a 52-week Phase 3 trial.

Introduction: The long-term efficacy and safety of donepezil 10 mg in patients with dementia with Lewy bodies

Methods: This 52-week study consisted of 16-week randomized placebe-controlled (RCT) and 36-week open-label
extension phases. Of 142 DLB patients enrolled in the RCT phase {three arms: placebo, 5 mg, and 10 mg), 110 entered
the extension phase, The placebo group of the RCT phase initiated active treatment at week 16, and the active groups
maintained allocated treatment and dosages until week 24. After week 24, all patients received 10 mg. Dose reduction
to 5 myg for safety concerns was aillowed. Efficacy measures included Mini-Mental State Examination (MMSE) for
cognitive function and Neuropsychiatric Inventory (NPI) for behavioral symptoms. Safety evaluations included adverse
events (AFs) and the unified Parkinson disease rating scale.

Results: in total, 100 subjects completed the study. Cognitive function improvement was sustained for 52 weeks

(MMSE at week 52 in 10 mg: 2.8 + 3.5 {mean + standard deviation); P <0.001, Student paired t test)). Those who
received placebo in the RCT phase showed an improvement after starting active treatment. NPl improved in all
the groups throughout the study, including the placebo period. In the subgroup of the 5 mg group without remarkable
cegnitive or behavioral improvement at week 24, further improvement was observed after a dose increase to 10 mg.
After week 24, 21 patients experienced dose reduction. The incidence of any Aks did not increase over time.
Conclusions: The long-term administration of donepezil at 10 mg/day improved cognitive function for up to 52 weeks
in patients with DLB without increasing the risk of clinically significant safety events.

Trial registration: NCT01278407. Trial registration date: January 14, 2011.

Intreduction

Dementia with Lewy bodies (DLB) is a common form of
dementia in the elderly, and constitutes the second largest
group of patients with dementia, following Alzheimer
disease (AD) [1]. The core clinical features of DLB in-
clude neuropsychiatric symptoms and parkinsonism, as
well as cognitive impairment characterized by deficits
of attention, executive function, and visual perception
[2]. The progression of cognitive impairment is faster
than or similar to that in AD [3-6]. Patients with DLB have
a higher risk for falls {7,8], higher risk of admission [9],
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lower activities of daily living, lower quality of life, and a
heavier caregiver burden [10-13], compared with those
with AD.

Cholinergic neurotransmission is more defective in pa-
tients with DLB than in those with AD [14]. Although
cholinergic losses in DLB affect both brainstem and
basal forebrain presynaptic nuclei, postsynaptic cortical
muscarinic and nicotinic receptors are preserved [15].
For these reasons, cholinesterase inhibitors (ChEIs) may
be effective for treating DLB, and several clinical trials
have demonstrated favorable potential of ChEls such as
galantamine, rivastigmine, and donepezil for DLB [16-22].

The previous Phase 2, 12-week, randomized double-
blind placebo-controlled trial of three different doses of
donepezil in patients with DLB [22] demonstrated that
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donepezil significantly improved all of the efficacy end-
points of cognitive impairment, behavioral and psychi-
atric  symptoms, global clinical symptoms, and
caregiver burden, compared with placebo, and the
open-label 1-year extension study of donepezil at 5
mg/day [23] showed that the major concerns about the
safety of long-term administration of 5 mg donepezil,
including parkinsonism and cardiovascular events, were
minimal, and that the mild improvement of cognitive im-
pairment and psychiatric symptoms was sustained for
up to 52 weeks,

Based on these results, a Phase 3 study, which integrated
a randomized placebo-controlled, double-blind compara-
tive study (RCT phase) and an open-label extension study
{extension phase), was conducted in patients with DLB to
confirm the superiority of donepezil at 5 and 10 mg/day
for 12 weeks over placebo and to evaluate the safety and
efficacy of long-term administration of 10 mg/day. The
RCT phase yielded the efficacy of donepezil on cognitive
impairment with significant improvement in MMSE com-
pared with placebo in the 10 mg group (mean + standard
deviation (SD): 0.6 £3.0 and 2.2 2.9 in the placebo and
10 mg group, respectively; P = 0.016, analysis of covariance
(ANCOVA))}, although a significant difference was not
detected on the behavioral and neuropsychiatric mea-
sures (change in Neuropsychiatric Inventory-2 (NPI-2)
(mean = SD): -2.0+4.2 and -2.9%4.7 in the placebo
and 10 mg group, respectively; P=0.391, ANCOVA),
falling short of confirming the pre-defined superiority
of donepezil compared with placebo at either dose (5 or
10 mag/day). With detailed information of the results re-
ported elsewhere [24], this report describes the results
obtained through long-term administration of the higher
dose of donepezil in DLB.

Methods

Patients

Patients diagnosed as probable DLB, according to the
consensus diagnostic criteria [2], were recruited from 72
psychiatric or neurologic specialty centers throughout
Japan from February 2011 to March 2012. Eligible patients
were outpatients aged =50 years with mild to moderately
severe dementia (10 to 26 on the MMSE and Clinical
Dementia Rating 20.5) and behavioral and psychiatric
symptoms NPI-plus 28 and NPI-2=21). NPI-plus con-
sisted of 12 items: original 10 items [25,26], sleep, and
cognitive fluctuation, which was reported as Cognitive
Fluctuation Inventory [27]. NPI-2 consisted of halluci-
nations and cognitive fluctuation [22]. Caregivers of the
eligible patients had to stay with them routinely at least
3 days per week and 4 hours per day, provide informa-
tion for this study, assist with the compliance with treat-
ment, and escort them to required visits, The evidence or
rationale for the presence of the core features, on which
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each diagnosis of DLB was based, was provided and exam-
ined by the review board (Mori, Ikeda, and Kosaka) to as-
sure the validity of the diagnosis.

Exclusion criteria included Parkinson disease diagnosed
at least 1 year prior to the onset of dementia; focal vascu-
lar lesions on MRI or CT that might cause cognitive im-
pairment (for example, infarcts/hemorrhages affecting the
thalamus, caudate nucleus, or globus pallidus, single in-
farct of diameter 21.5 cm or multiple infarcts in any other
regions, and moderate or severe white matter changes);
other neurologic or psychiatric diseases; clinically sig-
nificant systemic disease; complications or history of
severe gastrointestinal ulcer; severe asthma or obstruct-
ive pulmonary disease; systolic hypotension (<90 mm Hg);
bradycardia (<50 m™); sick sinus syndrome; atrial or atrio-
ventricular conduction block; QT-interval prolongation
(2450 ms); hypersensitivity to donepezil or piperidine de-
rivatives; severe parkinsonism (Hoehn and Yahr score >
1V} [28]; and treatment with ChEls or any investigational
drug within 3 months before screening. ChEls, antipsy-
chotics, and anti-Parkinson drugs other than L-dopa or
dopamine agonists were not allowed during the study.

Procedures

This was a 52-week, multicenter, Phase 3 study consisting of
a 16-week, randomized, double-blind, placebo-controlled
phase (referred as RCT phase) and the subsequent 36-week,
open-label extension phase {(referred as extension phase)
{Figure 1).

After a 2-week prerandomization period with placebo
administration, the patients were randomly assigned in a
1:1:1 ratio to placebo or 5 mg or 10 mg of donepezil in
the RTC phase. Treatment began with 3 mg and was then
titrated. After the RCT phase (ended before Week 16), the
dose was maintained until Week 52 in the 10 mg group of
the RCT phase (referred to as DON10-DON10). In the
5 mg group of the RCT phase, the dose was increased
to 10 mg/day at Week 24 (referred to as DON5-DON10).
The placebo group started active treatment with 3 mg at
the beginning of the extension phase (at Week 16), and
the dose was then increased to 5 mg at Week 18 and to 10
mg at Week 24 (referred to as PLA-DONI10). After Week
24, dose reduction to 5 mg was allowed if continuation at
10 mg caused any safety concerns.

The randomization code was broken in August 2012
after all data of the RCT phase were fixed before the end
of the extension phase (March 2013). The physicians
and patients were kept blinded to the treatment alloca-
tion until the extension phase completion by blinded ti-
tration by using a similar placebo.

Written informed consent was obtained from the pa-
tient (if at all possible) and his/her primary caregiving
family member before initiating the study procedures. The
study was conducted in accordance with the principles of
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the Declaration of Helsinki. The protocol was approved
by the institutional review board at each center (see
Additional file 1).

Outcome measures

Cognitive function was assessed by using the MMSE
129]. Behavioral and psychiatric symptoms were assessed
by using the NPI-2 [22] and NPI-10 [25,27]. NPI-2 was
calculated as the sum of the scores for hallucinations
and cognitive fluctuation [26], which correspond to the
core features of DLB in the consensus criteria. These
measures were assessed at Weeks 0, 4, 8, 12, 16, 20, 24,
28, 34, 40, 46, and 52. Caregiver burden was assessed by
using the Zarit Caregiver Burden Interview (ZBI) [30],
which evaluates the physical, psychological, and social
consequences of caring activities. The ZBI contains 22
items scored from O (best) to 4 (worst), from which a
total score of 0 to 88 is calculated. The ZBI was assessed
at 0, 12, 24, 40, and 52 weeks.

Safety was assessed based on the adverse events (AEs),
vital signs, electrocardiogram, and laboratory tests. All
AEs were classified and coded according to Medical
Dictionary for Regulatory Activities (MedDRA) terms.
Gastrointestinal symptoms, parkinsonian symptoms,
psychiatric symptoms, and arrhythmia were assessed as
AFs of interest. Motor function was assessed as a safety
measure by using the Unified Parkinson’s Disease Rating
Scale (UPDRS) part 1II {31].

Statistical analyses

Sample-size calculation is reported elsewhere [24]. The
safety analysis set (SAS) comprised all patients who re-
ceived at least one dose of donepezil and had safety-
assessment data. The incidence of AFs was summarized
based on the treatment period with the active drug;
safety analysis in the DON5-DON10, DON10-DON10
groups, and the combined group of them (referred to

as DON-DON10) encompasses the entire study period,
including the RCT phase (52 weeks), and that in the
PLA-DONI10 group covers the extension phase alone
(36 weeks). Laboratory parameters and vital signs were
summarized by descriptive statistics. Scores or their
changes in UPDRS part III from the baseline in each of
the DON5-DON10 and DON10-DON10 groups or in the
DON-DON10 group were analyzed by using Student
paired £ test.

Efficacy was analyzed in the full analysis set (FAS), in-
cluding the randomized patients who received the study
drug at least once and had valid efficacy assessment data
at more than one point. Exploratory analyses were per-
formed as appropriate to compare scores at every evalu-
ation point in each of the three groups with the baseline
(Week 0) by paired f tests, and in the DON5-DONI10
group, also to compare scores at every evaluation point
with Week 24 to evaluate the effect of dose increment
by paired ¢ tests and mixed-effect model for repeated
measures (MMRMs). The parameters included in the
model were the Observed value at week 24 as a covari-
ate, and Subgroup stratified according to the degree of
improvement, Visit, and Interaction as factors. Values at
the final evaluation were imputed by using a last obser-
vation carried forward (LOCF) method.

P values were not adjusted for multiplicity. All statistical
tests were two-tailed, and P < 0.05 was considered to indi-
cate statistical significance. All analyses were made on
SAS versions 9.1 and 9.2 (SAS Institute, Cary, NC, USA).

Results

Baseline characteristics

Of 161 patients enrolled in the pre-randomization period,
142 were enrolled in the RCT phase and randomized to
the placebo, 5 mg, and 10 mg groups (46, 47, and 49 pa-
tients, respectively). During the RCT phase (by Week 16),
32 patients were discontinued (9, 17, and 6 patients in the
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placebo, 5 mg, and 10 mg groups, respectively). The
reasons for the discontinuations were AEs (17 patients),
patient’s request (11 patients), and other reasons (4
patients). In the placebo group, 37 patients started
active treatment at Week 16. During the extension phase,
10 patients were discontinued (3, 4, and 3 patients in
the PLA-DON10, DON5-DON10, and DON10-DON10
groups, respectively) because of AEs (6 patients) and
patient’s request (4 patients) (Figure 2}.

Demographic and baseline characteristics of the FAS
are summarized in Table 1. No characteristic differences
occurred between the three groups. Females accounted
for 58.0%. The mean age was 77.9 (range, 57 to 95)
vears; all but 2 patients were 65 years or older, Demen-
tia medication had previously been used by only 5.8%
of the patients. The mean score of the MMSE at base-
line was 20.4 points,

Cognitive function

Changes in MMSE are shown in Figure 3. Significant
improvement compared with baseline was observed from
Weeks 8 to 52 in the DON5-DON10 group, and from
Week 4 to 52 in the DON10-DON10 group. The mean
changes {mean £ SD, Student paired ¢ test) at Week
52 and at the final evaluation (LOCF) from baseline
were 25+ 3.1 (P<0.001) and 1.3+36 (P=0.018) in the
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DON5-DON10 group, 2.8+3.5 and 24+ 3.7 (P<0.001
each) in the DON10-DONI10 group, respectively.

In the DONS5-DON10 group, MMSE increased by 0.4
to 1.1 points at Week 28 to 52 compared with that be-
fore the dose increase at Week 24, although it was not
significant (Student paired 7 test). For further exploration
of this result, changes in MMSE by the subgroups with
and without MMSE improvement of 3 points or more
from baseline at Week 24 (cognitively improved and less
improved by 5 mg) were calculated (Figure 4). Using
MMRM for the observed value at or after Week 24, the ef-
fect of dose increment was found significant (subgroup,
visit, and interaction were P=0.018, P=0.328, and P=
0.047, respectively). In the subgroup of less-improved,
MMSE significantly increased after dose increment (mean
changes from Week 24 with SD (Student paired ¢ test) at
Weeks 28, 34, 46, and 52: 2.2 £ 3.1 (P=0.019), 2.6 £ 3.2
(P=0011), 2024 {(P=0013), and 1.8+22 (P=0.019),
respectively).

The PLA-DONI0 group showed significant improve-
ment from the baseline (Week 0) through the period after
starting active drug at Week 16; the mean changes at Week
28 or later were similar to those in the DON5-DONI10 and
DON10-DONI10 groups, in which treatment with active
drugs was started earlier.

In 18 patients whose dose was reduced from 10 mg to
5 mg because of adverse events (9, 4, and 5 patients in

Figure 2 Patient disposition.
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Table 1 Patient demographics and baseline characteristics (FAS) ,
PLA-DON10 DON5-DON10 DON10-DON10 DON-DON10

(n=37) (n=45) (n=49) (n=94)

Sex, number (%)

Male 14 (37.8) 20 (444) 21 (429) 41 (43.6)

Female 23 (62.2) 25 (55.6) 28 (57.1) 53 (56.4)
Age, years 76.7 £6.0 788=+5.1 777 £68 782£6.1
Weight, kg 5152+1068 5068 +9.24 51.72+989 51.22+£955
Duration of dementia, years 21%24 27+18 23+19 25+19
History of antidementia medication, number (%)

Yes 127) 367) 4(82) 774

No 36 (97.3) 42 (933) 45 (91.8) 87 (92.6)
Visual hallucinations, number (%)

Yes 37 (100.0) 39 (86.7) 39 (79.6) 78 (83.0)

No 0 6(13.3) 10 (204) 16 (17.0)
Cognitive fluctuation, number (%)

Yes 34 (919 41 (91.1) 46 (93.9) 87 (92.6)

No 3(81) 4 (89) 3(6.1) 7(74)
Parkinsonism, number (%)

Yes 32 (86.5) 39 (86.7) 44 (89.8) 83 (88.3)

No 5(135) 6(13.3) 5(102) 11 (11.7)
Hoehn & Yahr, number (%)

| 4(108) 8(17.8) 7 (143) 15 (16.0)

I 15 (40.5) 17 (37.8) 19 (38.8) 36 (38.3)

il 13 (35.1) 14 (31.1) 18 (36.7) 32 (34.0)
MMSE 202+43 20641 203+£48 20444
NPI-2 69+39 69+45 73+47 71+46
NPI-10 19.1+135 189+ 153 166+ 117 17.7£135
ZBl 260x154 283+185 314178 299+18.1

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.
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Figure 3 Mean change in MMSE from baseline (FAS). MMSE, Mini-Mental State Examination; FAS, full-analysis set. @ PLA-DON10 group started
treatment with 3 mg at Week 16, and the dose was increased 1o 5 mg at Week 18, ® PLA-DON10 and DON5-DON10 groups started treatment with
10 mg at Week 24 (dose decrease to 5 mg was allowed). *P < 005 (paired t test versus Week 0).
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Figure 4 Mean MMSE change in subgroups of improved and less-improved by 5 mg (FAS, DON5-DON10 group). MMSE, Mini-Mental
State Exarmination; FAS, full analysis set; LOCF, last observation carried forward. ®The cognitively improved by 5 mg is defined as a patient with
3 points or more improvement in the MMSE score at Week 24, and the less-irnproved as a patient with fewer than 3 points improvement.
Brrraatment with 10 rng started at Week 24 (dose decrease to 5 mg was allowed). *P < 0.05 {paired ¢ test versus Week 24).

W4T WAlh W4Ed WEZ  LOCHE

the PLA-DON10, DON5-DON1G, and DON10-DONI10
groups), the change in MMSE from the last administration
of the 10 mg was calculated. The changes (mean + SD) at 6,
12, 18, and 24 weeks after the dose reduction were 0.7 +
30, 05+35 -0.5136, and 0.7 +3.9, respectively; the
score was still above the baseline at 24 weeks after the dose
reduction (mean change from the baseline, 1.0 + 3.8).

Behavioral and neuropsychiatric symptoms

NPI-2 significantly improved compared with baseline
from Weeks 12 to 52 in the DON5-DONI10, and from
Weeks 4 to 52 in the DON10-DON10 groups (Figure 5).
The mean changes (mean  SD, Student paired ¢ test) at
Week 52 and at the final evaluation (LOCF) from base-
line were -3.6 + 4.7 (P <0.001) and -2.1 £ 4.8 {P = 0.005)
in the DON5-DON10 group, and -3.9£4.2 and -34
+4.4 (P<0.001 each) in the DON10-DON10O group,
respectively. The PLA-DONI10 group also showed a

sustained reduction in the score from the RCT phase
under placebo administration through the extension phase.

In the DON5-DON10 group, NPI-2 decreased by 0.6 to
1.0 points at Weeks 28 to 52 compared with that before
the dose increase at Week 24, although it was not signifi-
cant (Student paired ¢ test). Changes in NPI-2 by the
subgroups with and without NPI-2 improvement of 30%
or more from baseline at Week 24 (behaviorally improved
and less improved by 5 mg) are shown in Figure 6. As the
result of an MMRM for observed value at or after Week
24 with observed value at week 24 as a covariate, and with
subgroup, visit and interaction as factors, the factor of
interaction were significant (P < 0.001) and the factors of
subgroup and visit were not significant (P=0282,
P=0.199). In the subgroups of less-improved, NPI-2 sig-
nificantly decreased after dose increment (mean changes
from Week 24 with SD {(Student paired ¢ test) at Weeks
40, 46, and 52: ~3.2 + 4.0 (P =0.033}, -3.8 £4.9 (P =0.035),
and ~3.7 £ 4.9 (P = 0.042), respectively).

Week 24 (dose decrease to 5 mg was allowed), *P < 0.05 (paired t test).
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Figure 5 Mean change in NPI-2 from baseline (FAS). NPI, Neuropsychiatric Inventory; FAS, full analysis set. @PLA-DONT0 group started treatrnent
with 3 mg at Week 16, and the dose was increased 10 5 mg at Week 18, ®IPLA-DON10 and DON5-DON10 groups started treatrnent with 10 mg at
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Figure 6 Mean NPI-2 change in subgroups of improved and less improved by 5 mg (FAS, DON5-DON10 group). NP!, Neuropsychiatric
Inventory; FAS, full analysis set; LOCF, last observation carried forward. ®The behaviorally improved by 5 mg is defined as a patient with 30% or
more inproverment in NPL-2 score at Week 24, and the less-improved as a patient with less than 30% improverment. ®Treatment with 10 mg
started at Week 24 {dose decrease to 5 mg was allowed). *P < .05 (paired t test versus Week 24).
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Significant improvement in NPI-10 compared with
baseline was observed from Weeks 34 to 52 in the
DONS5-DON10 group, and from Weeks 4 to 52 in the
DON10-DONI10 group, with the largest changes (mean
+8SD) at Week 40 (-8.8£14.9) in the DON5-DON10
group, and Week 16 (-7.3+7.2) in the DON10-DON10
group. The PLA-DON10 group also showed a sustained
score decrease from baseline for 52 weeks.

Caregiver burden

Changes in ZBI scores from baseline in each of the PLA-
DON10, DON5-DON10, and DON10-DONI0 groups are
shown in Figure 7. The improvement was significant at
Week 40 in the DON5-DON10 group, but not at any
points in the PLA-DON10 and DON10-DON1IQ groups.

Safety

AEs were reported by 93.8% (90 of 96) in the DON-
DONI10 group throughout the 52-week study period and
by 89.2% {33 of 37) in the PLA-DONI10 group during 36

weeks of the extension phase. Sixteen patients re-
ported 23 serious AEs. Of these, 2 patients died
because of asphyxia (PLA-DON10) or pneumonia (DON5-
DON10) while receiving 10 mg, but a causal relation with
the study drug was ruled out.

The incidence of AEs reported by more than 5% of the
DON-DONI10 group is shown in Table 2 (by 12-week in-
tervals and total period). Major AEs with high incidence
were nasopharyngitis (17.7% (17 of 96)) and parkinsonism
(12.5% (12 of 96)). Treatment-related AE reported by
more than 5% was only parkinsonism (10.4% (10 of 96)).
All the treatment-related AEs were mild or moderate, ex-
cept for 5 events {insomnia, visual hallucinations, irrit-
ability, agitation, and paranoia) reported by 2 patients
in the DON5-DON10 group. The incidence of no AFEs in-
creased over time. AEs reported by the PLA-DON10
group showed a similar trend as the DON-DON10
group (Table 3).

Gastrointestinal events were reported by 31.3% (30 of 96)
in the DON-DONI10 group. The events reported by more
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Figure 7 Mean change in ZBI from baseline (FAS). 7B}, Zarit Caregiver Burden Interview; FAS, full analysis set. ®PLA-DON10 group started
treatment with 3 mg at Week 16, and the dose was increased to 5 mg at Week 18. ™PLA-DON10 and DON5-DON10 groups started treatment at
10 mg from Week 24 (dose decrease to 5 mg was allowed). *P < 0.05 (paired t test).
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Table 2 Incidence of adverse events reported by more than 5% in the DON-DON10 group over time {SAS)

DON-DON10 group (DON5-DON10* and DON10-DON10)

AE Treatment-related AE®
AE Week 1-12  >Week 12-24  >Week 24-36  >Week 36 52 weeks 52 weeks

(n=96) (n=75) (n=72) (n=69) (n=96) (n=96)

n (%) n (%)

Total number of incidents 65 15 7 3 90 (93.8) 46 (47.9)
Constipation 0 2 0 3 5(5.2) 220
Diarrhea 2 1 ] 2 6 (6.3) 1.0
Nausea 4 1 0 0 5(5.2) 33D
Nasopharyngitis 6 4 4 3 17 (17.7) 0
Contusion 1 2 1 3 7(73) 0
Blood creatine phosphokinase increased 2 1 0 2 5(.2) 0
Glucose urine present 2 2 1 0 5(5.2) 0
Decreased appetite 5 1 0 0 6 (6.3) 4(4.2)
Muscle spasms 3 2 0 0 5(5.2) 1(1.0)
Parkinsonism 6 1 3 2 12 (125) 10 (104)
Insomnia 2 2 2 0 6 (6.3) 4(42)

SAS, safety analysis set; AE, adverse event.
*Treatment with 10 mg started from Week 24.

PAEs for which a causal relation with the study drug was considered possible or probable.

than 5% were diarrhea, decreased appetite (6.3% (6 of 96)
each), constipation, and nausea {5.2% (5 of 96) each). All
the gastrointestinal events but ileus in 1 patient (DON5-
DON10, while receiving 10 mg) were mild or moderate
{Table 4). In the PLA-DONIQ, the incidence rate was
32.4% (12 of 37). Constipation, diarrhea (8.1% {3 of 37)
each), abdominal pain upper, dyspepsia, gastritis, nausea,
and decreased appetite (all 5.4% (2 of 37) each) were re-
ported by more than 5%. All these events were mild or
moderate. Analyzed by 2-week intervals, the incidence
rate was the highest (22.2% (8 of 36)) in the interval
from Weeks 24 to 26 subsequent to the dose increase
to 10 mg.

Parkinsonian symptoms were reported by 12.5% (12 of
96) in the DON-DON10 group; parkinsonism (12.5% (12
of 96)) and camptocormia (1.0% {1 of 96)) were reported
{Table 5). In the PLA-DONIO0 group (13.5% (5 of 37)),
parkinsonism (8.1% (3 of 37)), akinesia, and tremor
(2.7% {1 of 37) each) were reported. None of the re-
ported parkinsonian symptoms were severe or serious.
Six events led to discontinuation or dose reduction in
these patients, but all of them were recovered or re-
lieved. UPDRS part 1l did not significantly increase
from the baseline in any groups (Table 6). In the DON5-
DON10 group, the score significantly improved through-
out the study. :

Table 3 Incidence of adverse events reported by more than 3 patients in the PLA-DON10 group over time {SAS)

PLA-DON10 group?

AE Treatment-related AE®
AE Week 16-28 Week 28-40 Week >40 36 weeks 36 weeks

(n =37) (n =36) (n =34) (n =37) (n =37)

n (%) n (%)

Total number of incidents 26 7 0 33(89.2) 22 (59.5)
Constipation 3 0 0 3@h 1Q27)
Diarrhea 3 0 0 381 2(54)
Nasopharyngitis 6 3 4 13 (35.1) 0
Dizziness 3 0 0 3810 2(54)
Parkinsonism 2 1 0 3(8.1) 3(8.1)

SAS, safety analysis set; AE, adverse event.

*Treatment with 3 mg started at Week 16, and the dose was increased to 5 mg at Week 18 and to 10 mg at Week 24.
PAEs for which a causal relation with the study drug was considered possible or probable.
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Table 4 Incidence of gastrointestinal events® (SAS)
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AE? PLA-DON10 DON5-DON10 DON10-DON10 DON-DON10°
(n =37) (n =47) (n =49) (n =96)
Subjects with any gastrointestinal events, number (%) 12 (324) 15 (31.9) 15 (30.6) 30 (31.3)
Abdominal discomfort 0 1(2.1) 1(2.0) 20270
Abdominal pain 0 2 (4.3) 0 220
Abdorminal pain upper 2 (54) 0 0 0
Constipation 381 1(21) 4(82) 552
Diarrhea 3(8.1) 2 (43) 4(8.2) 6 (6.3)
Dyspepsia 2 (54) 0 0 0
Epigastric discomfort 1Q27) 0 0 0
Fecal incontinence 0 1.1 0 1(1.0)
Functional gastrointestinal disorder 0 0 1(20) 1.0
Gastric ulcer 0 0 120 1(1.0)
Gastritis 2 (54) 10 0 1(1.0)
Gastrointestinal disorder 0 0 10 1(.0)
Gastroesophageal reflux disease 0 2 (43) 1(2.0) 3331
Intestinal obstruction 0 11 0 1(1.0)
Nausea 2 (54) 3(64) 2 (4.1) 5(5.2)
Proctalgia 0 11 0 100
Vomiting 1(2.7) 121 1(20) 20
Gastroenteritis 0 1(2.1) 0 1(1.0
Decreased appetite 2 (5.4) 3(64) 3(6.1) 6 (6.3)

SAS, safety analysis set; AE, adverse events. *Gastrointestinal events” included Preferred Terms (PTs) classified by the SOCs of “gastrointestinal disorders” (except

for “dry mouth,” “inguinal hernia,” “dysphagia,” “toothache,” “food poisoning,” “dental caries,

as well as “decreased appetite” and “gastroenteritis.
®DON5-DON10 and DON10-DON10 groups.

Psychiatric events were reported by 18.8% (18 of 96} in
the DON-DON10 group. Only insomnia was reported
by more than 5% (6.3% (6 of 96)) (Table 7). Ten severe
psychiatric events (visual hallucinations, 3; insomnia, 2;
paranoia, 2; agitation, irritability, and hallucinations, 1
each) were reported by 5 patients. In the PLA-DON10
group, these events were also reported by 16.2% (6 of
37); all events were mild or moderate.

Arrhythmic events were reported by 9.4% (9 of 96) in
the DON-DONI10 group, each of which was reported by
less than 5% (Table 8). All the events were mild or

Table 5 Incidence of parkinsonian events (SAS)

 m,

periodontal disease,” “salivary hypersecretion,” and “oral ulceration”)

moderate, except for loss of consciousness in 1 patient
(DON10-DON10, while receiving 5 mg). In the PLA-
DONIO group, 8.1% (3 of 37} of the patients reported
arrhythmic events. Only loss of consciousness was re-
ported by more than 5% (5.4% (2 of 37)). All events were
mild or moderate, Four events led to discontinuation or
dose reduction in these patients, but 3 of them recovered
or were relieved.

Excessive decrease of systolic and diastolic blood pres-
sure was reported by 8.4% (11 of 131) and 10.7% (14 of
131) of all the subjects, respectively. Excessive increase of

AE PLA-DON10 DON5-DON10 DON10-DON10 DON-DON10?

(n =37) (n =47) (n =49) (n =96)
Subjects with any parkinsonian events, n (%) 5(135) 3(64) 9(184) 12(12.5)
Camptocormia 0 0 120 1(1.0)
Akinesia 1.7) 0 0 0
Parkinsonism 3(8.1) 3(64) 9(184) 12 (125)
Tremor 127) 0 0 0

SAS, safety analysis set; AE, adverse event.
*DON5-DON10 and DON10-DON10 groups.
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Table 6 Change in UPDRS part ll score from baseline {SAS)
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PLA-DON10 DON5-DON10 DON10-DON10

Evaluation points n  Score Change® Pvalue® n  Score Change® Pvalue® n  Score Change® P value®
Screening 46 21.4+125 - - 47 206+119 - - 49 193+123 - -

Week 12 37 201+132 -1.1+47 P=0.184 32 170+119 -30+76 P=0032* 44 196+132 03+53 P=0711
Week 24 36 191+120 -18+46 P=0023* 29 170+115 =35+83 P=0029* 43 194+147 -02+86 P=0873
Week 40 33 199+138 =-20+69 P=0106 25 161+126 =50+95 P=0014* 42 206+157 06+100 P=0680
Week 52 34 206+160 =07+£94 P=0677 26 161+132 —-48+102 P=0023* 40 21.1£162 09+£100 P=0584
Week 52 (LOCF) 42 206+149 -—11+89. P=0431 44 192+139 -18+x96 P=0211 48 201x155 10x94 P=0474

UPDRS, Unified Parkinson’s Disease Rating Scale; SAS, safety analysis set; LOCF, last observation carried forward.

Bolds indicate the period when the patients in each group took placebo.

ltalics indicate the period when the PLA-DON10 and DON5-DON10 patients took 5 mg study drug (the PLA-DON10 and DON5-DON10 groups took 3 mg from

Week 16 to 18 and Week 0 to 2, respectively).

The rest indicates the period when the patients took 10 mg (the DON10-DON10 group took 3 mg from Weeks 0 to 2, and 5 mg from Weeks 2 to 6).
®A positive value of the UPDRS part Ill change indicates deterioration in motor function.

bStudent paired t test.
*P < 0.05.

blood pressure was reported by 2.3% (3 of 131) each. Ab-
normal change in pulse rate was reported by 3.1% (4 of
131}, none of which led to any related serious AEs, Weight
was decreased by 7% or more in 31.3% (41 of 131) of all
the patients; only 4 of them were reported as AEs. None
of the changes were reported as serious AEs.

Table 7 Incidence of psychiatric events® {SAS)

Discussion

The DON5-DON10 and DON10-DON10 groups showed
a significant improvement on the MMSE compared with
baseline for 52 weeks. The previous long-term study pre-
sented a similar treatment effect of 5 mg donepezil over
52 weeks [23]. These results suggest that improvement of

AE? PLA-DON10 DON5-DON10 DON10-DON10 DON-DON10®
(n =37) (n =47) (n =49) (n =96)
Subjects with any psychiatric events, n (%) 6(16.2) 9(19.1) 9(18.4) 18 (18.8)
Irritability 1027 2(43) 0 2.1
Cognitive disorder 0 127 0 1(1.0)
Somnolence 2(54) 0 0 0
Affect lability 127) 0 0 0
Aggression 0 0 1(2.0) 1(1.0)
Agitation 127) 3(64) 0 330
Anxiety 0 120 0 1.0
Apathy 0 120 0 1(1.0)
Delirium 0 0 120 1(1.0)
Depression 0 12.1) 120 221
Disinhibition 0 12.1) 10 229
Disturbance in sexual arousal 0 0 120 1(1.0)
Eating disorder 0 1.1 0 1(1.0)
Hallucination 0 120 2 (4.) 330
Hallucination, visual 0 3(64) 0 3(3.0)
Insomnia 0 4 (85) 2@ 6 (6.3)
Paranoia 0 12.1) 1(20) 22.1)
Sleep disorder 12.7) 1.1 0 1(1.0

SAS, safety analysis set; AE, adverse event.

2psychiatric events” included Preferred Terms (PTs) classified as the SOC “Psychiatric disorders” as well as “irritability,” “cognitive disorder,” and “somnolence.”

PDON5-DON10 and DON10-DON10 groups.
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Table 8 Incidence of arrhythmic events {SAS)
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AE PLA-DON10 DON5-DON10 DON10-DON10 DON-DON10?
(n =37) (n =47) (n =49) (n =96)

Subjects with any arrhythmic events, n (%) 3(8.1) 4 (85) 5(102) 9 (94)
Atrioventricular block 0 0 24 20
Palpitations 0 120 0 1(1.0)
Sinus bradycardia 0 121 120 220
Supraventricular extrasystoles 0 1(2.1) 0 1(1.0)
Ventricular extrasystoles 0 0 120 1(1.0)
Electrocardiogram QT prolonged 0 10 0 1(1.0)
Loss of consciousness 2 (54) 0 1(20) 1(1.0)
Syncope 127) 0 0 0

SAS, safety analysis set; AE, adverse event.
®DON5-DON10 and DON10-DON10 groups.

cognitive impairment by donepezil at 5 mg and 10 mg is
sustainable for at least 1 year in patients with DLB. In an
open-label long-term study of donepezil in patients with
mild to moderate AD, the improvement in MMSE was
maintained until 24 weeks after administration start, and
gradually waned and deteriorated afterward [32]. Consid-
ering this result in the context of a similar or faster pro-
gression in cognitive impairment in DLB than in AD [3-6],
the duration during which the cognitive improvement
induced by donepezil persists in patients with DLB may
surpass those with AD. Although learning effects due
to repeated tests possibly contributed to the improve-
ment in the extension phase, a 1-year lasting effect of
cognitive impairment is of clinical significance.

For behavioral and psychiatric symptoms, donepezil
administration at any dose (5 or 10 mg) reduced the
NPI-2 and NPI-10 over 52 weeks. However, similar im-
provement seen in the PLA-DONI0 group, even from
the RCT phase, makes it difficult to attribute the im-
provement to the study drug. It is conceivable that care-
giver education about the disease and instructions on
coping, which were likely given at the beginning of and
during the study, affected the behavioral and psychiatric
symptoms. However, because it is unlikely to last long,
such an effect on the symptom improvement may be re-
placed or enhanced by donepezil after treatment initi-
ation and may lead to a 1-year lasting improvement,
even in the PLA-DONI10 group.

With regard to the effect of dose increment in the
DONS5-DON10 group, although no significant improve-
ment due to the dose increment was detected either in
MMSE score or in NPI-2 score as a whole, the subgroup
either with an MMSE change of <3 points or with a
NPI-2 change of <30% from the baseline at Week 24
showed an improvement after the dose increment. There
may be a range of doses at which the maximum im-
provement can be obtained, and 5 mg can provide a
sufficient effect to some patients. The expected further

improvement by increasing to 10 mg may allow recom-
mendation for a dose increase to 10 mg based on the
individual safety when 5 mg is insufficient.

After Week 24, 18 patients experienced a dose reduction
from 10 mg to 5 mg. Because MMSE scores remained
above the baseline at all times, without deterioration of
more than 0.7 points, the effects can be maintained even
with a reduction to 5 mg. When intolerable at 10 mg,
treatment could effectively be continued by dose reduction
to 5 mg.

No great difference was observed in the occurrence of
AEs due to the length of the administration period.
Thus, the possibility of delayed onset of AEs with long-
term treatment seems low. Most of the treatment-related
AEs were mild or moderate, and only parkinsonism had
an incidence of 5% or more. Of the 107 patients who con-
tinued the treatment beyond Week 24, dosage was re-
duced in 21 (19.6%) of patients. The main adverse events
leading to dose reduction were gastrointestinal, psychi-
atric, and parkinsonian symptoms. All of these resolved or
were relieved after dose reduction, and did not lead to dis-
continuation after the reduction. Gastrointestinal events
are well-known adverse events of ChEls. Gastrointestinal
events most frequently reported by the patients who re-
ceived 10 mg of donepezil in the 52-week study in AD
patients were diarrhea (12.7%), nausea (12.2%), and
vomiting (10.1%) [33]; the equivalent incidences of these
in the present study in patients with DLB were lower. A
slight increase in the incidence after a dose increase from
5 to 10 mg suggests the need to pay attention to the oc-
currence of gastrointestinal events on dose increase. How-
ever, this comparison, the present result of mostly mild to
moderate severity and the absence of an increasing trend
in the incidence over time support a low risk for clinically
significant gastrointestinal symptoms.

Another AE of specific concern is parkinsonism; done-
pezil may induce or exacerbate extrapyramidal symptoeims,
which are threatening for DLB patients in whom
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parkinsonism occurs frequently. However, none of the
reported parkinsonian symptoms was severe or serious.
Neither the incidence nor UPDRS part III scores were in-
clined to increase over time, representing no notable
deterioration over time. Psychiatric events were not con-
sidered to be notable safety concerns, according to their
incidence (including lower rate in 10 mg group in the
RCT). Arrhythmic events require particular attention,
based on the incidence of 9.0% (12 of 133) of all the in-
cluded patients and 3 cases of loss of consciousness, one
of which was severe. In the RCT phase, the incidence of
arrhythmic events did not clearly tend to increase in the
active groups (placebo, 5, and 10 mg 4.3%, 4.3%, and
6.1%, respectively). In the extension phase, the incidence
by 12-week intervals did not exceed the incidence in the
placebo group during the RCT phase. As loss of con-
sciousness reported by 1 patient in the placebo group dur-
ing the RCT phase is certainly attributed to the disease
itself, those reported in patients who received donepezil
might not be necessarily attributed to donepezil.

Another safety event to be noted is abnormal weight
loss, which was reported in a substantial proportion of
patients. However, it was mostly self-limited and not ser-
ious, as it was rarely recognized to be an adverse event.

The findings suggest that no major concerns exist re-
garding the safety or tolerability profile of long-term
administration of donepezil at up to 10 mg. Safe and
tolerable treatment can be assured by alerting the patients
and their caregivers about the occurrence of parkinsonism
and gastrointestinal or arrhythmic symptoms and man-
aging the risks for such events by reducing the dose.

The major limitations include the short duration (12
week) of the RCT phase and the open-label design of the
extension phase as well as the small sample size. Because
of the progressive nature of this disease and the increasing
caregiver stress, it would be difficult to enroll patients with
DLB in a long-term placebo-controlled trial. For these rea-
sons, the long-term efficacy and safety of 10 mg of done-
pezil over 5 mg or placebo cannot be stated assertively,

Conclusions

The open-label long-term administration of donepezil at
10 mg/day improved impaired cognitive function for up
to 52 weeks in patients with DLB without increasing the
risk of clinically significant safety events.
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Abstract

Purpose: This study was conducted to clarify the utility of patient-held records as an integrated
care approach for patients with dementia in the community.

Method: We analysed the family-held/patient-held records of patients with dementia in the com-
munity. The inclusion criteria in the study were as follows: (1) patient-held/family member-held
records of patients with dementia in the community, (2) patient-held records designed to share
information across different professionals, direct-care staff members, and local government staff,
and (3) the continuous participation of psychiatrists in the development and use of the pa-
tient-held records.

Results: We identified eight sets of family-held/patient-held records in Japanese communities of
various sizes, all of which were aimed at integrating information from various services, including
information provided by medical and psychiatric professionals to the family and patient. Innova-
tive tools have been available in the areas of the hopes and preferences of the patient, medication
and monitoring, sharing information, and the use of information technology.
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Conclusion and Discussion: Family-held/patient-held records have potential as a tool to enhance
the integrated care of people with dementia in the community.

Keywords

Dementia; Integrated care; Patient-held medical record; Psychiatry

1. Introduction

Dementia has become a major public health concern worldwide due to the aging populations in many countries
[1]. Among the developed countries, Japan is facing a “super-aging” society with an increasing number of el-
derly individuals [2]. As the number of aged people increases, so does the number of people with dementia. Ac-
cording to the results of a multicentre epidemiological study in Japan, the numbers (prevalence per population)
of individuals aged 65 and over with dementia and mild cognitive impairment were 4.6 million (15%) and 4.0
million (13%), respectively [3]. In brief, in 2013 one-fourth of the population of Japan was aged 65 and over
(with a projected estimate of 40.5% in 2055), and one-fourth of the people aged 65 and older (with a projected
estimate of one-tenth of the total population in 2055) were estimated to be cognitively impaired.

Integrated care is an essential concept for caring for people with dementia in the community. People with de-
mentia often suffer from multiple chronic conditions, including diabetes [4], stroke [5] and heart disease such as
atrial fibrillation [6], and thus they need to receive multiple forms of treatment from many professionals. It is
also necessary for them to receive nonmedical community social services.

Family members and informal carers may play important roles in integrating these multiple services to share
information about the diagnosis and individual treatment plans for people with dementia in their community.
The importance of family members’ roles in transition from one care service to another has been highlighted
[7.8].

Patient-held medical records have been used as a tool to share care information with patients and profession-
als [9,10]. However, people with cognitive impairment often have difficulty in understanding and remembering
to use their patient-held records, and the utility of these records for family member and informal caregivers is
not clear.

This study was conducted to clarify the utility of patient-held or family-held care records as an integrated care
approach for patients with dementia in the community.

Z. Method
2.1, Materials

We analysed the family-held/patient-held records of patients with dementia in communities that meet our crite-
ria in Japan. Since psychiatry is part of dementia care in Japan, we included only family-held/patient-held rec-
ords that were developed in collaboration with psychiatric services. Although dementia care comprises more
than psychiatry alone, it is necessary to consult with a psychiatrist when behavioural and psychological symp-
toms of dementia appear. The inclusion criteria in the study were as follows: (1) patient-/family member-held
records for the individual with dementia, (2) the patient-held care records were designed to share information
across professionals, direct-care staff members, and local government staff, and (3) psychiatrists continuously
participated in the development and use of the patient-held records of patients.

2.2, Search Strategy

"Special description of the title. (dispensable)
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In Japan, the government’s health policy promotes the use of family-held/patient-held records of patients with
dementia in each prefecture, based on the Regional Health Care Strategic Plan implemented in 2013 [12]. The
National Center of Neurology and Psychiatry, a government-funded national institute, helps local governments
and healthcare organisations develop and use family-held/patient-held records of patients with dementia in the
community. The National Center of Neurology and Psychiatry created a website with materials that are easy to
access and download regarding current government health policy, emphasising the importance of fami-
ly-held/patient-held records of patients with dementia. Using this website, we encouraged individuals to send us
family-held/patient-held records of patients with dementia in each community, for sharing model activities with
staff of other communities.

Between 2012 and 2014, we also conducted workshops on the Regional Health Care Strategic Plan with staff
from local governments and healthcare organisations, in collaboration with the national-level government and
that of Nagano Prefecture. Participants brought their family-held/patient-held records of patients with dementia
to the workshop, the records was described to the participants.

In addition to the nationwide systematic search strategy, we searched for articles in academic communities
between 2012 and 2014 in Japan, to find family-held/patient-held records of patients with dementia.

2.3. Apnalysis of the contents of family-held/patient-held records of patients with demen-
tia

After searching for family-held/patient-held records of patients with dementia in Japan, our research group
shared and analysed all records. We first broke down elements of each record and made a table of elements.
Nine elements were categorized based on previous research [12-16] on family-held/patient-held records of pa-
tients, as follows: (1) patient profile [13,14], (2) hopes/preferences, (3) daily planner (e.g., appointments)
[14-16], (4) resources [13,15,16], (5) diagnosis and treatment [14—16], (6) monitoring [14], (7) exchange note-
book with multiple services [14], (8) referral, and (9) use of information technology. The elements of
hopes/preferences, referral, and use of information technology were included because they are regarded as es-
sential to the integration of care services for people with dementia in the community.

We asked staff members who use family-held/patient-held records of patients with dementia in each commu-
nity to provide case descriptions of these records.

4. Results

3.4, Overview

Eight sets of family-held/patient-held records of patients with dementia met the criteria in this study. Figure
1 shows the coversheet of the records and characteristics of each of the eight communities. The populations
in these communities ranged from 55,000 in Arao City to 764,000 in Tokushima Prefecture. The coversheets
were unique, and Arao City (Kumamoto), Kawanishi City (Hyogo), the Jyoetsu area (Niigata), and the Nak-
asorachi area (Hokkaido) also used local mascots.

Figure 1.

The contents of each family-held/patient-held record are shown in Table 1. All records were AS-sized, and
four of these were presented in binders. The first set of family-held/patient-held records (Gifu) was devel-
oped primarily in 2011 by Ogaki Hospital. The records focused on the diagnosis, treatment and monitoring
of symptoms, and is distributed to hospitals that are members of the Japanese Association of Psychiatric
Hospitals. The Ogaki City model is currently in the feasibility study stage, aimed at connecting the fami-
ly-held/patient-held records and information technology to allow information to be shared in a more flexible
way. For the first (Gifu) and third (Kumamoto) sets of family-held/patient-held records of patients, there is a
plan to use three standardized scales for monitoring cognitive impairment, instrumental activities of daily
living, and behavioural and psychological symptoms of dementia using information technology.

The second set of family-held/patient-held records (Nagano) was developed in 2012 during a multicentre,
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multidisciplinary meeting including Saku Hospital, Saku Public Health Center, and Ueda City in the area.
Ueda City (population 157,000) officially distributes these records to resident family members/patients who
come to the city office.

The third set of family-held/patient-held records (Kumamoto) was developed in 2012 by the Department
of Neuropsychiatry at Kumamoto University. The department took a central part in dementia care planning
in Kumamoto Prefecture. Family-held/patient-held records are distributed to all areas in Kumamoto Prefec-
ture. This third set of records is focused on the four components of schedule, diagnosis and treatment, mon-
itoring, and referral.

The referral formats are designed to be reimbursed by the fee schedule of the national insurance system.
Arao City, one of 10 catchment areas in Kumamoto Prefecture, actively participates in using the third set of
records. The black bear mascot, ‘Kuma-mon’ (kuma means ‘bear’ in Japanese), is a formal brand of the
Kumamoto local government. Residents and staff of Kumamoto Prefecture are freely permitted to use the
Kuma-mon after registration. This set of records is shared not only with staff of dementia care services, but
also with dental care practitioners. In Arao City, one dentist is responsible for dental care for people with
dementia in the community in addition to the patients who visit her office. She visits residential facilities and
hospitals, and even visits the homes of people with dementia. She notes essential information regarding
dental care in the family-held/patient-held records. A psychiatrist asked this dentist for patients’ dental care
records. Challenges regarding the personal and diagnostic information to be shared may be encountered; for
example, sharing diagnostic information sometimes results in conflicts among various healthcare providers.
In the third set of family-held/patient-held records of patients (Kumamoto Prefecture), a unique approach
was developed to simplify prescriptions from multiple physicians. In this set of records, it was suggested
that each physician enters information in a prescription list sheet. Items on the list include drug name, usage,
the start date of the prescription, the target of the treatment, and the name of healthcare organisation. An
example of the sheet is as follows:

Donepezil hydrochloride, 5 mg after breakfast, since February 10, 2014, improving forgetfulness, clinic A.

The fourth set of family-held/patient-held records (Hydgo) was originally developed by the Department of
Psychiatry at Osaka University and implemented in Kawanishi City. The records were designed primarily to
share information on patient care with all multicentre staff and family members. Staff members of Ka-
wanishi City take a central role to using the records in collaboration with the Kawanishi Medical Association.
In Kawanishi City there is a unique practice whereby family members participate in a training program to
use the records every month. The program facilitates information sharing not only for professionals but also
with family members. The record functions as a source of important information to change prescriptions. In
one case, the staff of an elder day care service noted an individual’s dizziness and a high risk of falling after
the administration of newly prescribed benzodiazepine. After checking the information in the records, the
physician changed the individual’s prescription from the benzodiazepine to another drug.

Another example was recorded with regard to the behavioural and psychological symptoms of patients
with dementia. Public sector staff noted in the family-held/patient-held records that a family member re-
ported the emergence of behavioural disturbances in persons with dementia. The physician checked the
documentation and gave these patients an additional, new medication, which resulted in improvement in the
behavioural problems.

The fifth set of family-held/patient-held records (Niigata Prefecture) was originally developed by a psy-
chiatric hospital in the area. The records are designed to focus on sharing the patient’s hopes and preferences
in regard to their treatment and lifestyle. The record is summarized in the first person. The sections in these
records include the following: (1) the patient’s own preferences about where he or she wanted to live, (2) the
patient’s personal history and preferences, and (3) advance directives for medical decisions. This section
sheet is revised periodically if necessary.

The sixth set of family-held/patient-held records (Kanagawa Prefecture) was developed in 2013 based on
the experience of keeping records on depression by the Department of Psychiatry at Kitasato University East
Hospital (2011). The records are unique in including monitoring the family/caregiver burden of caring for
patients with dementia.

The seventh set of family-held/patient-held records (Hokkaido Prefecture) was originally developed at
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Sunagawa City Medical Centre, and currently an independent non-profit organization is responsible for the
distribution of the records. The records are primarily designed for referrals among services. An apple (Sup-
porter) is the formal mascot of Sunagawa City.

The eighth set of family-held/patient-held records (Tokushima Prefecture) is the formal records of the
prefecture. The prefecture started distributing the records in 2014.

Table 1.

4. Discussion

The results of our analysis showed that family-held/patient-held medical records for patients with dementia in
the community are widespread in Japan. All of the integrated care programs being used are aimed at integrating
information from various services, including medical and psychiatric professionals, to give to the family and pa-
tient. Innovative tools have been developed in the areas of the hopes/preferences of the patient, medication and
monitoring, sharing information, and the use of information technology. In addition, we also found that fami-
ly-held/patient-held records of patients are designed using local mascots.

The aims of the integrated care programs were reducing fragmentation and improving continuity and coordi-
nation of care [17]. Based on a systematic review of integrated care programs, Owens et al. (2005) categorized
seven components of integrated care programs as follows: (1) self-management support and patient education,
(2) clinical follow-up, (3) case management, (4) multidisciplinary patient care team, (5) multidisciplinary clini-
cal pathway, (6) feedback, reminders and education for professionals, and (7) a supportive clinical information
system and other additional requirements such as leadership [17]. The use of family-held/patient-held records of
patients may primarily function as a multidisciplinary clinical pathway, and these records promote other com-
ponents such as self-management support, clinical follow-up, case management, and a supportive clinical in-
formation system.

4.1, Hopes/preferences

Respecting the hopes and preferences of each patient is a critical element in the enhancement of dementia pa-
tients’ self-management. Some family-held/patient-held records include a sheet for the patient’s hopes and pref-
erences, including advance directives. Recently, the concept of decisional capacity has been changing from a
categorical and exclusionary concept to a dimensional and inclusionary concept [18]. Professionals need to as-
sess what type of support is needed by people with decision-making disabilities in order for them to be involved
in decision making [18]. Family-held/patient-held records of patients with dementia also function as the docu-
mentation of patient hopes and preferences from a time when the patient had a better level of decisional capacity
and less cognitive impairment [19].

4.2, Follow-up

In the first (Gifu Prefecture) and third (Kumamoto Prefecture) sets of records, a follow-up plan is discussing us-
ing standardised scales: (1) The Mini-Mental State Examination (MMSE), which is a widely used questionnaire
test to screen for cognitive impairment [20]; (2) Instrumental Activities of Daily Living (IADL) [21], and (3)
The Neuropsychiatric Inventory (NPI), developed by Cummings et al. (1994), which is a scale consisting of 10
subdomains of behavioural function that are used to assess dementia-related behavioural symptoms [22]. Shar-
ing the scores of the scales helps monitor changes in the clinical symptoms of patients with dementia.

4.3. Case management

Case management, or the explicit allocation of coordination tasks to an appointed individual [17], is a promising
but costly component of integrated care programs. Some family-held/patient-held records of dementia patients
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alternatively function as part of case management in relation to symptom monitoring and revising care plan.
Case descriptions of the third (Kumamoto Prefecture) and fourth (Hydgo Prefecture) sets of fami-
ly-held/patient-held records show a coordinating function in the prescribing of medication by each physician.
The healthcare system in Japan does not have a formal gate-keeping system, which means that people in their
communities do not have a formal (or mandated) general practitioner, and patients with multiple chronic condi-
tions often receive multiple prescriptions from several physicians. Family-held/patient-held records of patients
may contribute to improvements in sharing information about medication changes.

4.4. Information technology

Information technology plays an important role in integrating care. A challenge of family-held/patient-held rec-
ords of patients is how to share current information with multidisciplinary team members. This is important
when a patient becomes sicker or unstable, when a patient shows nonadherence, and when a patient drops out. If
the family-held/patient-held records of a patient is connected to a cloud server in part, care staff can check the
current status of the patient using documentation from other services. At the same time, there are a number of
issues to be solved with regard to the use of information technology, including confidentiality, information to be
shared, and the personnel who use the information technology. Gifu Prefecture, which produced the first set of
family-held/patient-held records of patients, plans to produce information about the appropriate uses of infor-
mation technology with these records, based on a feasibility study.

4.5, Confidentiality

Ideally, family-held/patient-held records could be integrated using a cloud storage system on computers. How-
ever, those who are concerned about protecting individual personal information are resistant to using a cloud
storage system. In addition, personal identification numbers have not been integrated in the public system in Ja-
pan. Therefore, some areas have started to use information technology for family-held/patient-held records
without including the name of the patient. Another unsolved challenge regards who shares what types of infor-
mation for dementia care. The Personal Information Protection Law in Japan restricts access to personal infor-
mation. It is necessary to set criteria for varying levels of sharing information, and the consents of family and
patients to share their information in different care settings should be required.

In the Ogaki area, the first set of family-held/patient-held records of patients was assigned an anonymous
15-digit identification number before being distributed to patients with dementia or their family members. Only
staff members responsible for the direct care of the patient have access to the patient identification number table.
The Ogaki area is now at the feasibility study stage, connecting the first set of family-held/patient-held records
of patients and a database of cloud servers using the identification numbers. The database functions to share
minimum patient information with direct care staff at multiple facilities, using three subsystems (monitoring, a
social service network, and reminders) [23]. The monitoring information includes the results of assessments us-
ing the MMSE [20], IADL [21] and NPI [22], and adherence.

4.6, Healtheare system

It is surprising that family-held/patient-held records for people with dementia have been independently devel-
oped in local communities since 2011, because individuals with dementia have cognitive impairment and are
often have difficulty in using patient-held records. There are three possible reasons for the community-level de-
velopment, the first of which relates to the traditional family involvement in caring for patients in Asian coun-
tries [24]. Family members usually take responsibility for the informal care of patients. The fami-
ly-held/patient-held records of patients enable family members to actively participate in the medical care as a
‘team’ caregiver.

Second, the healthcare system in Japan lacks gate-keeping tools to share medical information among staff
members, patients, and family members because there is no formal gate-keeping system [25]. Countries such as
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Japan have difficulty in integrating medical information among team members of various organisations. Fami-
ly-held/patient-held records of patients enable the team members to share this information and functions as a
gate-keeping tool. Third, since 2013 the dementia care policy and related health policies in Japan have promoted
the development of care pathways for people with dementia in the community [11]. The local government of
each prefecture facilitates the development and use of the pathway. All family-held/patient-held records of pa-
tients in this study are categorized as care pathways.

4.6, Limitations

The present study has several limitations. First, though our research group conducted extensive investigations to
gather family-held/patient-held records of patients for 2 years, other such records do exist. Second, most of the
family-held/patient-held records of patients we found are at the stage of distribution to residents of each com-
munity. Although we showed case examples, further research is necessary to assess the effectiveness of the fam-
ily-held/patient-held records for caring for patients with dementia in the community.

Despite the limitations, our results highlight the new challenges of family-held/patient-held records for people
with dementia in their communities, and we have identified several innovative tools for integrating care. Japan
has experience in reducing infant mortality using a child and maternal health handbook that was originally de-
veloped in 1947 [26]. The handbook is currently exported to more than 20 developing and developed countries
[26]. In addition, since 2008 the care pathway in the community has been promoted for patients with cancer,
stroke, acute myocardial infarction, and diabetes by Japan’s government. The dementia care pathway was added
in 2013 [11]. This trend may help care staff develop and use family-held/patient-held records of dementia pa-
tients in Japan. Family-held/patient-held records of patients have potential as a tool to integrate the care of peo-
ple with dementia in the community.

4. Conclusions

Family-held/patient-held records for dementia patients have been developed in various local communities all
over Japan, aimed at the integration of information from various services. Innovative tools have been available
in the areas of hopes and preferences of the patient, medication and monitoring, sharing information, and the use
of information technology. Family-held/patient-held records have potential as a tool to enhance the integrated
care of people with dementia in the community.
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