A Seike et al.

Following these three points, we suggest that medical
care content was the core of interdisciplinary educa-
tional support for early-stage dementia patients and
their family members. Finally, there is a need to con-
tinue research to verify this program’s effectiveness.
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for demented older adults in the community
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Now that the number of elderly people has increased and the number of dementia patients is rapidly increasing,
dementia might be regarded as a common disease. Under these circumstances, the establishment of systems to
support the elderly with dementia from the early stages, and to provide primary care doctors and care workers with
necessary education is an urgent issue. Up to the end of 2012, a total of 2680 doctors had been certified as Dementia
Support Doctors (DSD). The DSD’s function and roles are: (i) to support primary care doctors and care specialists
involved in the medical care, and general care of dementia patients; (ii) to facilitate multidisciplinary cooperation led
by a Community General Support Center; and (iii) to give lectures about dementia to primary care doctors and
educate people in the community. DSD are more skilled than primary care doctors in the following functions:
differential diagnosis; outpatient services to deal with behavioral and psychological symptoms of dementia; commu-
nity liaison; and home care. Geriatr Gerontol Int 2014; 14 (Suppl. 2): 11-16.

Keywords: community liaison, Dementia Support Doctor, educational program for Dementia Support Doctors.

Introduction

Now that the number of patients with dementia is
rapidly increasing with the increase of the number of
elderly people, dementia might be regarded as a
common disease. In fact, primary care doctors are now
more frequently engaged in the care of patients with
dementia, regardless of their specialty, and, conse-
quently, it has become necessary for all of them to have
a certain level of ability to treat the disease. Further-
more, in dementia care, appropriate role-sharing among
medical professionals is important, while it is necessary
to cooperate with care workers and administrative insti-
tutions.! Under these circumstances, the establishment
of systems to support the elderly with dementia from the
early stages, and provide primary care doctors and
care workers with the necessary education is an urgent
issue. To address this, the Ministry of Health, Labor,
and Welfare launched a plan in 2005 to train
Dementia Support Doctors (DSD), playing a central

Accepted for publication 17 December 2013.

Correspondence: Dr Yukihiko Washimi MD PhD, Department
of Cognitive Disorders, National Center for Geriatrics and
Gerontology, Obu, Aichi 474-8511, Japan. Email:
washimi@ncgg.go.jp

© 2014 Japan Geriatrics Society

role in community-based activities to support dementia
patients. Subsequently, in 2006, another plan called the
Skill-up Program of Dementia Medicine for Primary
Care Doctors was initiated mainly by DSD, and, up to
the end of 2012, a total of 2680 doctors had been cer-
tified as DSD. The total number of doctors who had
completed the Skill-up Program of Dementia Medicine
for Primary Care Doctors by the end of 2011 was
28 024. The government aims to increase the number of
DSD to 4000, and that of doctors who have completed
the Skill-up Program of Dementia Medicine for Primary
Care Doctors to 50 000 by 2017.2 The present article
reports appropriate DSD training systems, while dis-
cussing the roles and activities of DSD. It also provides
an outline of training programs focusing on long-term
care services.

Educational program for DSD

With a Grant for Plans to Promote Health and Medical
Services for the Elderly, the Ministry of Health, Labor,
and Welfare launched the Research Project on Commu-
nity Systems to Provide Early Identification and Appro-
priate Care for the Elderly with Dementia in 2004. In
line with this, a working group was organized to
examine methods to provide the Skill-up Program of
Dementia Medicine for Primary Care Doctors,® with a

doi: 10.1111/ggi.12248 | 11
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view to discussing the content of such training, as well
as methods and systems to cooperate with doctors spe-
cializing in dementia care, who support Primary Care
Doctors’ medical practice and roles in the community.
The DSD Training Program was initiated in 2005, and
the Skill-up Program of Dementia Medicine for Primary
Care Doctors in 2006. The former, aiming to train DSD
who provide primary care doctors with advice regarding
the early diagnosis of dementia, and play a central role
in dementia care, was initially led by the National Center
for Geriatrics and Gerontology as a commissioned busi-
ness. In 2005, training materials, such as texts and
DVDs, were developed, and, in 2006, training seminar
sessions took place in Sapporo, Tokyo, Fukuoka and
Obu (twice), producing a total of 318 DSD (covering
44 prefectures and 13 ordinance-designated cities).
Following this, five seminar sessions a year have been
held mainly in Tokyo, Nagoya, Osaka or Kyoto, and
Fukuoka. Those who want to participate in these ses-
sions should be recommended by the medical associa-
tions located in relevant ordinance-designated cities or
their prefectures. Although those with medical associa-
tions’ recommendation initially accounted for the
majority, an increasing number of participants in recent
years have made requests for participation to the
medical associations located in ordinance-designated
cities or their prefectures. To follow changes in clinical
trial methods and systems, and reflect participants’
opinions, training texts have been revised every year; up
to 2012, four versions had been published. A major
revision took place in 2012, and, in 2013, new texts have
been adopted. The purposes of such revisions include:
to focus on DSD-specific issues more closely, rather
than conventional primary care doctor training; to
provide the latest information regarding diagnosis and
treatment; to increase sections related to medical liaison
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systems in order to enhance participants’ understanding
of the importance of cooperation between medical and
care professionals when supporting the elderly with
dementia requiring long-term care; and to promote case
studies and discussions. Each training session takes
place from a Saturday afternoon to the following
Sunday morning. In addition to learning methods to
teach primary care doctors the content of each domain,
participants are provided with lectures regarding the
importance of DSD and primary care doctor training
programs by an officer invited from the Office for
Dementia and Elder Abuse Prevention, the Ministry of
Health, Labor, and Welfare, and officers invited from
the Japan Medical Association. Participants also freely
discuss challenges for DSD in the establishment of
systems to facilitate the early diagnosis and treatment of
dementia in the community. By promoting discussions
among doctors based in different areas, it is possible to
clarify the status of each area’s approach and points for
improvement.

Current status and challenges of DSD

The roles of DSD include: (i) supporting primary care
doctors and care professionals engaged in dementia
care; (ii) establishing multiprofessional liaison systems
led by the Community General Support Center; and (iii)
giving lectures about dementia-specific training for
primary care doctors and education for residents. In
short, it is expected that DSD will promote cooperation
between different medical professions, and between
medical and care professions. (Fig. 1) As previously
mentioned, the current total number of DSD is 2680;
those specialized in fields generally related to dementia,
such as psychiatry, neurology, geriatric medicine and
neurosurgery, account for 42%, and those specialized in
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Figure 1 Functions and roles of
Dementia Support Doctor.
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[n=957] Questionnaire to 1,974 Dementia Support Doctors undergoing
training between 2005-2011

Orthopedics Others
18 32
Neurology 1.9% 3.4%
79
83%

Neurosuxgery/

Figure 2 Breakdown of clinical
departments of Dementia Support
Doctors.

other fields of internal medicine, orthopedics, and
urology account for 58%. Although DSD of the former
group are frequently required for specialized medical
services, such as the differential diagnosis of dementia,
diagnosis of early-onset dementia, and treatment of
advanced symptoms and severe somatic complications,
those of the latter group are frequently required for
primary care doctor functions, such as daily medical
management, early identification and treatment of dis-
eases, patient and family support, and multiprofessional
cooperation. Considering that the necessary DSD func-
tions also vary among different areas, it has been
pointed out that the roles of DSD are unclear. Accord-
ing to a survey carried out from January to February
2011 involving DSD-related departments of a total of 66
municipalities, including 47 prefectures and ordinance-
designated cities, those with 10-19 DSD accounted for
the majority (24), followed by those with 30 or more (13)
and those with fewer than 10 (16).* The number of DSD
was highest in Tokyo (284), followed by Chiba (88) and
Hiroshima (72). Support for The Skill-up Program of
Dementia Medicine for Primary Care Doctors was avail-
able in 95.5%, and education for residents was provided
in 48.5%, whereas community liaison systems were
not established, or their establishment was uncertain
in 60%. As a reason for the latter, a large number of
municipalities answered that community liaison was
regarded as part of community-based activities, and they
were not actively engaged in them; this shows that
administrative bodies might not have been involved in
the establishment of community liaison systems. Fur-
thermore, information regarding accessibility to DSD in
each area is important; however, DSD lists were avail-
able to the Community General Support Center in 70%,
to residents in 50% and not available in 30% of all areas.
Regarding networks among DSD, broad area networks

© 2014 Japan Geriatrics Society

Internal Medicine
466
48.9%

(the metropolitan area and districts) had been estab-
lished in 14 (21.5%), and local networks (local demo-
graphic division of medical services where the DSD
gives medical care) had been established in 12 (18.5%)
areas. In 2012, a direct questionnaire survey was carried

~out to clarify the status of DSD,® involving 1974 doctors

who had completed the training program within the
period between 2005 and 2011. The questionnaire sheet
was distributed by mail, and 957 responded (response
rate: 48.5%). Respondents were specialized in: internal
medicine (48.9%), psychiatry (27.2%) and neurology
(8.3%). Specialists certified by dementia-related aca-
demic associations accounted for 41.4% (Fig. 2). Their
daily DSD activities included: (i) medical care for
dementia patients (904: 94.5%); (i) medical and
multiprofessional liaison activities (804: 84.0%); and
(iif) training and education (614: 64.2%; Fig. 3). The
contents of (i) included treatment (96.9%), early iden-
tification (88.9%) and diagnosis (87.3%), nearly 90% of
all DSD were carrying out these activities daily. A liaison
system had been established with residents in 87.4%,
long-term care support specialists in 78.0%, and the
Community General Support Center in 73.9%; nearly
80% answered that a liaison system had been estab-
lished. In contrast, a liaison system with primary care
doctors had been established at a relatively low rate of
65.9%. The respondents participated in the planning
and development of training and educational programs,
such as dementia-specific training for primary care
doctors (83.1%), multiprofessional training (79.3%)
and educational seminars for residents (83.4%). These
activities were carried out daily by approximately 80% of
all DSD. These results suggest that individual DSD
might be carrying out activities, such as medical ser-
vices, liaison activities and education, daily in general;
however, a liaison system with primary care doctors,

| 13
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[n=957] Responses from 1,974 who completed DSD training program between 2005 and 2011

¥ Providing & Not providing |

0% 0%  40%
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Medical approaches for
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Liaison activities and
consultation services

Training and education [}

H i Medical approaches for dementia: Providing approachcs for diagnosis, early identification, and treatment E

{ Liaison activities and consultation services: Cooperatmg with family doctors and Community General Support Centers, while

; providing consultation services

Tra.mmg and educanon Supporting training for family doctors and multiple professions and educational seminars for residents &

Figure 3 Activities of Dementia Support Doctors.

compared with residents and the Community General
Support Center, had been established less frequently,
showing the necessity of promoting and improving
approaches in this respect. Regarding the large number
of DSD (and medical institutions) as available
resources, it might be necessary to sufficiently utilize
them as a medical base supporting residents, care pro-
viders and primary care doctors engaged in dementia
care. It might also be necessary to discuss and determine
their roles, functions, and directionality in consider-
ation of the statuses of related medical fields and
association-certified specialists. In order to appropri-
ately utilize DSD in the community, the municipalities’
and Community General Support Centers’ understand-
ing is indispensable; in line with this, it might be desir-
able to develop community systems, while discussing
appropriate methods to promote DSD activities, includ-
ing grants for comprehensive dementia support plans
among municipalities, Community General Support
Centers and medical associations.

Awata carried out a study using the Medical Service
Questionnaire Sheet for Dementia to evaluate the ability
of general clinics located in the Tokyo metropolitan area
to deal with dementia, and reported that medical insti-
tutions with doctors who had completed The Skill-up
Program of Dementia Medicine for Primary Care
Doctors showed a significantly greater ability than those
without this training in the following respects: primary
care doctor functions; differential diagnosis; outpatient
services to deal with behavioral and psychological symp-
toms of dementia; community liaison; and home care.®
He also pointed out that medical institutions with
DSD showed even higher levels of these functions
(Fig. 4).

14 |

To promote liaison among DSD, and provide a basis
for their information exchange, a portal site named
the DSD Network (http://www.dsd-network.jp) was
launched in May 2011, with a Grant for Geriatric Medi-
cine Research and Development. The contents shown
in Table 1 are viewable on this site, with a view to
facilitating DSD activities. As another approach to
support DSD, follow-up training programs have been
used in some areas since 2009 to provide the DSD with
opportunities to acquire new knowledge and learn other
areas’ approaches. In addition, as described in the fol-
lowing section, multiprofessional simulation confer-
ences are being planned to enhance the knowledge of
long-term care and liaison systems.

Long-term care training programs
for doctors

In dementia care, it is essential to have a viewpoint
based on a daily living activity model, in addition to a
medical model. In other words, dementia care aims to
improve patients’ quality of life, rather than providing
treatment and life-saving approaches, and focuses on
disabilities (maintenance of activities of daily living),
rather than diseases (maintenance of a normal physi-
ological state). In line with this, it might be necessary to
establish appropriate systems to provide team-based
approaches with cooperation from multiple professions,
as well as medical professionals. Honma pointed out
that it is not reasonable to draw a line between medical
and long-term care services when supporting dementia
patients, and it is necessary to share knowledge and
ideas among all those involved in dementia care, based

© 2014 Japan Geriatrics Society
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Outpatient services to deal with behavioral
and psychological symptoms of dementia

Community liaison

Family doctor functions <

\ Differential diagnosis .
‘Without doctors who had completed dementia-
"= specific training for family doctors )
‘With doctors who had completed dementia-
= specific training for family doctors
\ e With DSDs

Home care

Figure 4 Outcomes of Dementia Support Doctors (DSD) and dementia-specific training programs for primary family doctors.

Table 1 Contents of the Dementia Support Doctors portal site

Category 1
Contents

Examples of community-based activities

Nagata-ku, Kobe City, Tokyo Metropolitan Area, Nagoya City, Shiga Prefecture, Nagano Prefecture

Category 2
Contents

Dementia-related issues

Roles of DSD: Development of new dementia guidelines, vascular dementia, development of neuroimaging for
diagnosis of dementia, dysphagia due to dementia, non-pharmacological therapies, treatment of delirium,

early-onset dementia (presenile dementia)

Status of long-term care insurance systems (under commission), status of medical centers specialized in dementia

Materials, texts and DVDs previously used for DSD training

care
Category 3

Category 4 List of DSD (by prefecture)
Category 5 Case studies

Category 6 Activities of academic study groups

DSD, Dementia Support Doctors.

on common training programs; however, such pro-
grams have not yet been developed.” Furthermore,
although study visits to long-term care facilities and
nursing training programs have already been adopted in
some medical schools as part of education regarding
long-term care, these approaches are completely insuf-
ficient. Considering that Japan is becoming a super-
aged society, this might be a serious problem, requiring
prompt solutions.

Conclusion

Increasing the numbers of medical and care profession-
als specializing in dementia, and establishing systems
to provide them with necessary education is urgently
required.

© 2014 Japan Geriatrics Society
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Preventive Effects of Ramelteon on Delirium
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IMPORTANCE No highly éffective interventions to prevent delirium have been identified.

OBJECTIVE To examine whether ramelteon, a melatonin agonist, is effective for the
prevention of delirium,

DESIGN, SETTING, AND PARTICIPANTS A multicenter, rater-blinded, randomizéd
placebo-controlled tria} was performed in intensive care units and regular acute wards of 4
university hospitals and 1 general hospital. Efigible patients were 65 to 89 years old, newly
admitted due to sericus medical problems, and able to take medicine orally. Patients were
excluded from the study if they had an expected stay or life expectancy of less than 48 hours.

INTERVENTIONS Sixty-seven patients were randomly assigned using the sealed envelope
method to receive ramelteon (8 mg/d; 33 patients) or placebo (34 patients) every night
for 7 days.

MAIN OUTCOMES AND MEASURES Incidence of delirium, as defined by the Diagnostic and
Statistical Manual of Mental Disorders (Fourth Edition).

RESULTS Ramelteon was associated with a lower risk of delirium (3% vs 32%; P = .003), with
a relative risk of 0.09 (95% Cl, 0.01-0.69). Even after risk factors were controlled for,
ramelteon was still associated with a lower incidence of delirium (P = .01; odds ratio, 0.07
[95% Cl, 0.008-0.54]). The Kaplan-Meier estimates of time to development of delirium were
6.94 (95% Cl, 6.82-7.06) days for ramelteon and 5.74 (5.05-6.42) days for placebo.
Comparison by log-rank test showed that the frequency of delirium was significantly lower in
patients taking ramelteon than in those taking placebo (x? = 9.83; P = .002).

CONCLUSIONS AND RELEVANCE Ramelteon administered nightly to elderly patients admitted

for acute care may provide protection against delirium. This finding supports a possible
pathogenic role of melatonin neurotransmission in delirium.
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altered consciousness and impaired attention that fluc-

tuates over time.! The prevalence of delirium is 11% to
33% on admission, and the incidence during hospitalization
is 3% to 56% among elderly patients presenting to emergency
departments or medical and surgical wards in general
hospitals.>> With the increase in the aged population, fur-
ther increases in delirium seem likely. However, no medica-
tions against delirium have yet been approved. Delirium pre-
vention has been investigated in several randomized clinical
trials (RCTs). Based on a single RCT, programs for proactive geri-
atric consultation may reduce the incidence and severity of de-
liriurn in patients undergoing surgery for hip fracture.%” In con-
trast to the lack of efficacy of cholinergic enhancement in
preventing delirium,®° some benefits of antipsychotics have
been shown.™**3 However, physicians may hesitate to use an-
tipsychotics for delirium prevention given the risk of adverse
effects.

Melatonin, a pineal gland hormone that regulates the sleep-
wake rhythim, is reportedly associated in an RCT with a lower
risk of delirium.** Ramelteon, an agonist of melatonin that has
been approved by the US Food and Drug Administration for the
treatment of insomnia characterized by difficulty at sleep on-
set, has been suggested as an option for preventing delirium
in case series.'>’” We examined whether ramelteon has ef-
fects in preventing delirium in elderly patients.

D elirium represents an acute change in cognition with

Methods

Setting and Participants

This randomized placebo-controlled trial was conducted from
September 1, 2011, through October 31, 2012, in 4 university
hospitals and 1 general hospital. All study protocols were
approved by the institutional review board at each site, and
written informed consent was obtained from patients or their
proxy decision makers. This activity was conducted by the
DELIRIA-J (Delirium Intervention Research for Improving Acute
phase outcomes in Japan) study group.

Eligible patients were 65 to 89 years old, newly admitted
due to serious medical problems, and able to take medicine
orally. Patients were admitted via emergency departments to
intensive care units or regular acute wards. Patients were ex-
cluded from the study if they had an expected stay or life ex-
pectancy ofless than 48 hours.

The observation period was 1 week, and we considered
that it would be difficult during such a short time to dis-
criminate between delirium and cognitive fluctuation in
certain diseases, such as severe liver dysfunction or Lewy
body disease. Patients with such diseases were therefore
excluded in advance. :

Fluvoxamine is known to interact with ramelteon asa ma-
jor interaction. Withdrawal syndromes associated with alco-
hol dependency and drug abuse can include delirium, obvi-
ously differing etiologically from delirium caused by systemic
diseases. Patients with psychotic or bipolar disorders are usu-
ally receiving treatment with antipsychotics, which may pre-
vent the development of delirium. Patients with other mood

JAMA Psychiatry April 2014 Volume 71, Number 4
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disorders are also often treated with antipsychotics, so they
were also excluded. Patients were approached before the first
night after admission; those who were already delirious atad-
mission were excluded.

Randomization and Intervention

We intended to perform this RCT in emergency situations. Al-
though double blinding is ideal, we supposed that the partici-
pation rate of patients with such a design would have been
much lower than with single blinding. The lower the partici-
pation rate, the less representative the results would be forreal-
world practice. We therefore chose to use only rater blinding.
Patients were randomized using the sealed envelope method
in a rater-blind manner to receive either ramelteon or pla-
cebo. For randomization, we referred to a random number
table, with sequentially numbered, opaque, sealed enve-
lopes used to conceal the allocation sequence. Study medica-
tion was managed by nurses and administered daily at 9 PM.
This regimen was continued until the development of de-
lirium or up to 7 days. The physician in charge kept the ran-
domization code, and no rater became aware of treatment al-
locations until requesting unmasking on December 12, 2012.

Nurses were blinded except those who managed the study
medication, Nurses provided all patients equally with preven-
tive care, such as avoidance of immobilization, adequate light-
ing, noise reduction, on-time clocks and calendars, and regu-
lar verbal communication. Other staff, such as physiotherapists,
were blinded. Family members were not allowed to stay in hos-
pitals after 8 pM, and study medication was given at 9 PM. There-
fore, there was low likelihood of bias due to interactions with
family members. Thus, neither nursing care nor family inter-
actions could have been different in the ramelteon group.

The dosage of ramelteon was 8 mg/d, given as a single tab-
let nightly, representing the standard dosage for the ap-
proved indication of sleep disturbance. The placebo com-
prised 330 mg of lactose powder. The placebo did not match
the ramelteon active agent in appearance. This was a short-
coming of the study, but we considered that this drawback
would have little effect on the development of delirium, which
is characterized by impaired consciousness, including atten-
tion and awareness.

We had to select an as-needed drug for patients who would
show insomnia and require a sleeping pill because we in-
tended to perform the trial in real-world practice. We dis-
cussed which drug would be optimal for this purpose among
trazodone, zolpidem, zopiclone, and hydroxyzine. Trazo-
done is often used to treat delirium in Japan because Japa-
nese researchers have reported a case series showing the ef-
ficacy of trazodone against delirium.® The effects of trazodone
could thus have masked the preventive effects of ramelteon.

Although zolpidem and zopiclone are not listed in the Beers
criteria,' the Japanese package inserts for these drugslistad-
verse effects including delirium, confusion, hallucinations, ex-
citement, disinhibition, aggression, abnormal behavior, and
twilight state, In practice, we sometimes encounter elderly pa-
tients with delirium induced by these drugs. In contrast, we
have seldom encountered elderly patients with delirium in-
duced by hydroxyzine. We therefore suppose that zolpidem
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and zopiclone could have exaggerated differences in out-
come between the active and placebo arms more than hy-
droxyzine, and would be less ethical to prescribe than hy-
droxyzine owing to the higherrisk of inducing delirium, based
on our experience,

Because hydroxyzine is approved by the Ministry of Health,
Labour and Welfare in Japan, all institutional review boards
approved its use for such purposes. Hydroxyzine reportedly
has low affinity for muscarinic receptors (mean [SD] inhibi-
tion constant [K;], 3800 [100] nmol/L) in the bovine cerebral
cortex.*® The pharmaceutical company producing hydroxy-
zine (Atarax; Pfizer Japan Inc) informed us that they had no
human data on the Ki values of hydroxyzine for the musca-
rinic receptor because it was an old drug. Data on inhibition
constants of hydroxyzine for muscarinic acetylcholine recep-
tors in humans thus seem to be lacking. Although the Beers
criteria’® listed hydroxyzine as a strong anticholinergic drug,
available data indicate that it has weak anticholinergic ef-
fects. We thus chose it as an as-needed drug for patients with
insomnia who required a sleeping pill, with a nightly dose limit
of 25 mg, as needed for insomnia.

Outcomes and Measurements
Before starting the trial, site coordinators were trained to as-
sess outcomes as raters. All site coordinators were experi-
enced psychiatrists. At the time of admission, baseline char-
acteristics were collected. Acute Physiology and Chronic Health
Evaluation II (APACHE II)** scores and the Charlson Comor-
bidity Index** were also assessed to evaluate physical condi-
tion. The Eastern Cooperative Oncology Group performance
status® was assessed to evaluate how the disease affected ac-
tivities of daily living in patients. The Clinical Dementia Rat-
ing was assessed to evaluate the existence and severity of
dementia.?* The Delirium Rating Scale-Revised-98 (DRS-
R98) was assessed to measure deliriurn symptoms (Paula T.
Trzepacz, MD, José R. Maldonado, MD, Jacob Kean, PhD,
Malene Abell, BS, and David J. Meagher, MD, MRCPsych, un-
published data, 2010). The APACHE II scores, performance
status, and DRS-R98 scores were determined daily up to7 days.
The DRS-R98 score was determined between 10 and 11 AM in
all patients. Once delirium occurred, the cause was recorded
according to the Delirium Etiology Rating Checklist.?s

The primary outcome measure was incidence of de-
liriurmn, defined according to the Diagnostic and Statistical
Manual of Mental Disorders (Fourth Edition).* Simultane-
ously, we censored patients in whom delirium developed, using
the DRS~R98 total score, with a cutoff score of 14.5, estab-
lished for the Japanese population by investigating the reli-
ability and validity of the Japanese version of the DRS-R98.26

Raters reviewed all nursing records before morning rounds
and collected information about each patient directly from bed-
side nurses. Raters then assessed each patient to determine
whether delirium had occurred. Raters also made their rounds
every afternoon. Although delirium waxed and waned, there
was little risk of missing its occurrence under such close ob-
servation. Adverse events, such as somnolence, dizziness, and
fatigue, were observed. Sleep metrics, such as difficulty fall-
ing and staying asleep, waking too early, poor sleep quality,
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number of awakenings per night, sleep duration, and distur-
bance of the natural sleep-wake rhythm during study drug ad-
ministration were analyzed based on patient reports, nursing
observations and records, and rater observations.?”

Statistical Analysis

Data were collected on standardized forms and statistical analy-
ses were performed using SPSS, version 20-J, software (IBM Ja-
pan). Differences between categorical variables in patient de-
mographics and clinical characteristics were calculated by using
Fisher exact tests. Differences between sequential variables
were calculated by using unpaired ¢ tests (with Welch correc-
tion if applicable). If data were not sampled from gaussian dis-
tributions, a nonparametric test (Mann-Whitney test) wasused.
Kaplan-Meier curves were used to estimate the probability of
delirium at 7 days. We constructed multivariate logistic re-
gression models to control for risk factors in estimating inde-
pendent associations between the effects of ramelteon and the
outcome of delirium as an exploratory analysis. All statistical
tests were 2 tailed. Differences were considered statistically
significant at P < .05.

The incidence of delirium during hospital stays report-
edly ranges between 3% and 56%.5 Although patients with risk
factors for delirium (eg, old age and dementia) are increas-
ingly encountered in general hospitals, we thought that 56%
was too high an incidence of delirium during general hospital
stays in Japan. We therefore assumed that the incidence of de-
lirium in patients receiving placebo would be half the upper
limit (ie, 28%) and the incidence in those receiving ramelteon
would be the lower limit (3%). To enable detection of differ-
ences, we set the statistical power as1 - §§ = 80% and the sen-
sitivity as a = 5%. Through power analysis, we consequently
set the required number of patients at 32 patients per group.

IEE

Results

During the study period, 1126 patients were assessed for eli-
gibility; 1059 were excluded. Of the 697 patients admitted to
intensive care units, 658 were intubated or had a life expec-
tancy of less than 48 hours, and 306 of the 429 patients ad-
mitted to regular acute wards had an expected stay of less than
48 hours. Diagnoses of severe liver dysfunction, Lewy body
disease, alcohol dependency, psychotic discrder, or bipolar dis-
order accounted for exclusion of 61 patients. As a result, 1025
patients did not meet the inclusion criteria. In addition, 3 pa-
tients admitted to intensive care units and 31 admitted toregu-
lar acute wards refused to participate.

Thus, 67 patients (24 admitted to intensive care units and
43 admitted to regular acute wards) were included in the study.
Figure 1 shows the trial profile. The 67 patients were ran-
domly assigned to the 2 treatment groups (Figure 1). The rate
of study participation among eligible patients was 66% (67 of
101). No patients withdrew consent, and all were therefore in-
cluded in the final analysis. Baseline characteristics of ran-
dornized patients were much the same in both groups (Table 1).

Table 2 shows outcomes. Five patientsin the placebo group
and 8 in the ramelteon group were discharged before 7 days,
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Figure 1. Trial Profile
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Of 67 patients who met inclusion criteria and agreed to participate in the study,
34 were randomized to receive placebo and 33 to receive ramelteon.

but none were discharged within 48 hours afteradmission. One
patient in the placebo group discontinued the study drug ow-
ing to worsening of pneumonia, which was the admitting di-
agnosis, Six patients (18%) in the placebo group and 8 (24%)
in the ramelteon group discontinued the study drug without
delirium before 7 days. No significant difference in rate was
seen between groups (P = .56). Delirium occurred in 11 pa-
tientsinthe placebo group and 1 patient in the ramelteon group.
Figure 2 shows scattergrams of the highest total DRS-R98 score
in each patient. Two patients with dementia in the placebo
group with scores of 17 and 19 did not have a diagnosis of de-
lirium according to the Diagnostic and Statistical Manual of
Mental Disorders (Fourth Edition).* Ramelteon was associ-
ated with a lower risk of delirium (3% vs 32%; P = .003), with
a relative risk of 0.09 (95% CI, 0.01-0.69). No adverse events
potentially attributable to the study drug were observed.

As shown in Table 2, 3 patients (9%) in the placebo group
and 6 (18%) in the ramelteon group received hydroxyzine (as
needed), with no significant difference in the rate of use be-
tween groups. Delirium developed in only 1 of these 9 pa-
tients, a patient from the placebo group. Even when we ex-
cluded patients who received hydroxyzine, the rate of delirium
was significantly lower in the ramelteon group than in the pla-
cebo group (4% [1 of 27 patients] vs 32% [10 of 31]; P = .007).

Age, diagnosis cf dementia, and history of delirium are
known risk factors for delirium. Among patients without a his-
tory of delirium, the rate of delirium was significantly lower
in the ramelteon group than in the placebo group (0% [0 of 29
patients] vs 30% [10 of 33]; P = .001), suggesting that ramelt-
eonis effective in preventing delirium in patients without any
history of it. Among patients with a history of delirium, there
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was no significant difference in the rates of delirium between
the ramelteon and placebo groups (25% [1 of 4 patients] vs 100%
[1 of 1]; P = .40), suggesting that the number of patients was
too small to analyze.

As shown in Table 1, although no significant difference in
the rate of infection was identified between the ramelteonand
placebo groups, the P value for this difference was the lowest
for all admission diagnoses. We thus constructed multivari-
ate logistic regression models to control for the effects of risk
factors (eg, age, diagnosis of dementia, and admission diag-
nosis of infection) on the estimate of an independent associa-
tion between ramelteon effects and the outcome of delirium.
Even after we controlled for those risk factors, ramelteon was
still associated with a lower incidence of delirium (P = .01; odds
ratio, 0.07 [95% CI, 0.008-0.54]).

Kaplan-Meier estimates of the time to development of de-
lirium were 6.94 (95% CI, 6.82-7.06) days for ramelteon and
5.74 (5.05-6.42) days for placebo (Figure 3). Comparison by log-
rank test showed that delirium developed significantly less of-
ten among patients taking ramelteon than among those tak-
ing placebo (x> = 9.83; P = .002).

Outcomes of sleep metrics during study drug administra-
tion are shown in Table 2. Unexpectedly, there were no appar-
ent significant differences between groups in any items.

Discussion

The present finding that acutely ill elderly patients receiving
ramelteon were at lower risk of delirium than those receiving
placebo (3% vs 32%) is remarkable because the effect seems
to exceed that previously reported for melatonin (12% for mela-
tonin vs 31% for placebo).** In vitro studies have demon-
strated that ramelteon has 6-fold and 3-fold higher affinities
for melatonin receptors 1 and 2 (MT, and MT,), respectively,
compared with melatonin.?® The ramelteon dose in the cur-
rent study was 8 mg, compared with 0.5 mg for melatonin in
the previous study. Therefore, with respect to affinities for MT,
and MT, receptors, ramelteon in the current study was 96-
fold and 48-fold more potent, respectively, than melatonin in
the previous study, which may explain its superiority in pre-
venting delirium.

These findings suggest that reduced frequency of de-
lirium is associated with higher affinities for the MT, and MT,
receptors, supporting a possible pathogenic role of melatonin
neurotransmission in delirium. The MT, receptor reportedly me-
diates acute inhibition of firing from the suprachiasmatic
nucleus by melatonin,* and activity at the MT, receptor has
been associated with the phase-shifting effects of melatonin on
circadian rhythms.3° Among speculated causes of delirium, such
abnormalities mediated by melatonin neurotransmission might
be clinically important, particularly for delirium prevention.

A strong decline in melatonin levels during aging hasbeen
consistently reported by many investigators.>* Among older
adults with chronic insomnia, ramelteon at both 4 and 8 mg
reportedly produced significant sleep-promoting activity, as
indicated by polysomnographically recorded reductions of 1a-
tency to persistent sleep, prolongation of total sleep time, and

Jjamapsychiatry.com

Copyright 2014 American Medical Association. All rights reserved.

Downloaded From: http://archpsyc.jamanetwork.com/ by a Yokohama City University User on 02/12/2015



Preventive Effects of Ramelteon on Delirium

Table 1. Baseline Patient Characteristics

Original Investigation Research

o Placebo Groip ~ Ramelteon Growp
Characteristic. . - ) (n=33) PValue .
Age, mean (5D),y 783 63) EICEE
1132) 16 (48) 22
217 (4.1) 22.6(3.3) .38
) 41 >.99
1abitual us ing pills; No. (%)° 7)) 7(21) >.99
Other prescribed medxiaﬁbri‘s,ﬂt} (%) o
Opioids ’ 0 0
Corticosteroids ) 1(3) 49
Antipsychotics o 0
Previous delirium, No. (%) 1(3) 4(12) 20
Dementia, No. (%) 8(24) 5 (15) 54
Admission diagnosis, No. (%) - o
Stroke 9 (26) 12 (36) .44
Infection 8 (24) 4(12) .34
Fracture 8 (24) 6(18) 77 Abbreviations: APACHE Il, Acute
Hearrt failure/myocardial infarction 5(15) 3(9) 71 Physiology and Chronic Health
- S Evaluation #; DRS-R98, Delirium
Other ’ 4112 8(24) Rating Scale-Revised-68.
Medical or surgical comorbid conditions, mean (SD), No. 1.4(1.3) 1.3(1.2) 79 2 Body mass index was calculated as
index or score, me;'n'(sn) weight in kilograms divided by
Charlson Comorbidity Index 2622 3204 T2 heightin “‘e"efs squared. ]
APACHE Il score T (9 135 (2.8) 3 5The sleeping pills taken habituatly
i T ' were all benzodiazepines, including
Performance status o 3.4(0.8) 3.2(0.8) o 31 B brotizolam (7 patients), etizolam (2
Clinical Dementia Rating 0.6 (0.9) 0.5 (0.7) .60 patients), nitrazepam (2 patients),
x T and lormetazepam, flunitrazepam,
DRS-R98 4745 3.5 29) 19 and alprazolam (1 patient each).
Table 2. Clinical Outcomes During Study Drug Administration
Placebo Group Ramelteon
Outcome (34 Patients) (33 Patients) P Value
Delirium, No. (%) 11 (32) 1(3) .003
Worst DRS-R98 score, mean (SD)
Without deliriugm 5049 4928 Abbreviations: See Table 1.
With delirium ) 24.6 (5.0) 33 o 2 Only 25 mg hydroxyzine per night
Discontinuation of study drug without delirium before 7 d, No. (%) 6 (18) 8 (24) 56 was allowed, as needed. In the
PO A S s A Iacebo eroun, 1 patient received
h P group, 1p
P ue to discharge [ R 5 as) . 804 P _iz .- hydroxyzine for 3 nights in 6 days,
Due to worsening of medical disease _ 1(3) 0 >.99 and 2 for Tnight in 7 days. Inthe
Worst APACHE 1l score, mean (SD) 15.0 (2.8) 14.32.7) .36 ramelteon group, 1 patient received
hydroxyzine for 3 nights in 7 days
Worst performance status score, mean (SD) o 3.4(0.8) N 3.2(0.8) .35 and 1 for 2 nights in 7 days; the
Use of as-needed hydroxyzine for insomnia, No. (%) B L 3 6 (18) .30 remaining 4 patients received
Adverse event potentially attributable to study drug 0 0 hydroxyzine for 1 night in 7 days.
Sleep parameters, No. (%)° - b For sleep parameters, the presence
= s - - or absence of symptoms in each
Difficulty fallll:lg asleep o 14 (41) o 10 (30) 45 - patient was determined according
Difficulty staying asleep 14 (41) 14 (42) >.99 to the dominant category during
Waking too early 5 (15) 7(21) 54 study drug administration. The
- e = - e e e frequency and duration for each
Poor sleep quality e e e 19 (56) 21 (69) &2 patient were determined by using
Disturbance of natural sleep-wake rhythm 3(9) 721 .19 mean values during study drug
Awakenings per night, mean (SD) 1.6 (1.2) 1.3 (1.6) .28 administration. Data were e:xcluded
Sleep duration, mean (D), h 63 (16) 63 (16) o7 for the night on which delirium

occurred.

improvements in sleep efficiency.3 Although our present find-
ings did not suggest any benefit of ramelteon for sleep para-
meters (Table 2), larger samples are needed to statistically dif-
ferentiate drug from placebo in studies based on self-report
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compared with polysomnographic studies.** From the cur-
rent findings, it is therefore unclear whether the preventive ef-
fects of ramelteon on delirium are associated with its sleep-
promoting activity.
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Figure 2. Scattergrams of Each Patient's Highest Total Score
oh the Delirium Rating Scale-Revised-98 (DRS-R98)
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Each patient was assessed until the development of delirium or up to 7 days.
The cutoff score was 14.5. However, 2 patients with dementia in the placebo
group had scores of 17 and 19 but did not have a delirium diagnosis according to
criteria in the Diagnostic and Statistical Manual of Mental Disorders (Fourth
Edition).!

In addition to its efficacy, ramelteon was well tolerated by
acutely ill patients. In prior studies, only 3 events have been
reported to occur at an incidence at least 2% higher with ra-
melteon (8 mg) compared with placebo: somnolence (5% for
ramelteon vs 3% for placebo), dizziness (5% vs 3%), and fa-
tigue (4% Vs 2%).2® No adverse events potentially attribut-
able to the study drug were observed in our study. Lack of abuse
liability has also been reported,*# so ramelteon can be used
safely even for delirium prevention.

Our study has several strengths, including the random-
ized and placebo-controlled design. The 2 groups were well bal-
anced in terms of known delirium risk factors, and the pro-
portion of patients with delirium in the placebo group was
similar to what would be expected in this patient population.
Another strength was that all participants had serious medi-
cal problems that required admission, mirroring real clinical
practice. Although all patients were emergency admissions, the
participation rate was nevertheless high. Because eligible pa-
tients were able to take medicine orally, their consciousness
was not impaired. Many patients might thus have under-
stood the significance of this study and been willing to par-
ticipate in a placebo-controlled trial despite serious medical
problems. Another explanation for the high participation rate
may be that this study wasrater blinded but not double blinded.
Absence of support from pharmaceutical companies was an-
other characteristic of our study.

One limitation of our study was the relatively small
sample size, although the number of participants was above
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Figure 3. Time to Development of Delirium
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The Kaplan-Meier estimates of the interval to the development of delirium were
6.94 (95% Cl, 6.82-7.06) days for patients receiving ramelteon and 5.74
(5.05-6.42) days for those receiving placebo. Comparison by log-rank test
showed that delirium developed significantly less frequently in the ramelteon
group (X2 = 9.83; P = .002).

the required number set by power analysis. Because of over-
fitting in the logistic regression analysis, a larger sample
would be needed to perform more extensive multivariate
analyses. Another limitation was the single-blind design.
However, physicians and patients may not have had expec-
tations about the occurrence of delirium, in which case the
choice of a double-blind or rater-blind design would not
have influenced the primary outcomes of delirium occur-
rence. Nevertheless, the lack of double blinding may bias
results in favor of the active treatment.

5,

Conclusions

To our knowledge, our study is the first to investigate the pre-
ventive effects of ramelteon on delirium. Ramelteon was as-
sociated with lower risk of delirium, even after controlling for
risk factors. Ramelteon administered nightly to elderly pa-
tients admitted for acute care may provide protection against
delirium. This finding supports a possible pathogenic role of
melatonin neurotransmission in delirium. More studies per-
formed in real clinical practice with minimal bias are re-
quired to help physicians make rational decisions about de-
lirium prevention.
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