
Copyright 2014 American Medical Association. All rights reserved.

Preventive Effects of Ramelteon on Delirium
A Randomized Placebo-Controlled Trial
Kotaro Hatta, MD, PhD; Yasuhiro Kishi, MD, PhD; Ken Wada, MD, PhD; Takashi Takeuchi, MD, PhD;
Toshinari Odawara, MD, PhD; Chie Usui, MD, PhD; Hiroyuki Nakamura, MD, PhD; for the DELIRIA-J Group

IMPORTANCE No highly effective 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, randomized
placebo-controlled trial was performed in intensive care units and regular acute wards of 4
university hospitals and 1 general hospital. Eligible patients were 65 to 89 years old, newly
admitted due to serious 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% CI, 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% CI, 0.008-0.54]). The Kaplan-Meier estimates of time to development of delirium were
6.94 (95% CI, 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 (χ2 = 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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D elirium represents an acute change in cognition with
altered consciousness and impaired attention that fluc-
tuates over time.1 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.2-5 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-
lirium in patients undergoing surgery for hip fracture.6,7 In con-
trast to the lack of efficacy of cholinergic enhancement in
preventing delirium,8-10 some benefits of antipsychotics have
been shown.11-13 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 rhythm, is reportedly associated in an RCT with a lower
risk of delirium.14 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.15-17 We examined whether ramelteon has ef-
fects in preventing delirium in elderly patients.

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 of less 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 as a 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

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 at ad-
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 for real-
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.18 The effects of trazodone
could thus have masked the preventive effects of ramelteon.

Although zolpidem and zopiclone are not listed in the Beers
criteria,19 the Japanese package inserts for these drugs list ad-
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 higher risk 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 [Ki], 3800 [100] nmol/L) in the bovine cerebral
cortex.20 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
criteria19 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)21 scores and the Charlson Comor-
bidity Index22 were also assessed to evaluate physical condi-
tion. The Eastern Cooperative Oncology Group performance
status23 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.24 The Delirium Rating Scale–Revised-98 (DRS-
R98) was assessed to measure delirium 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 to 7 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.25

The primary outcome measure was incidence of de-
lirium, defined according to the Diagnostic and Statistical
Manual of Mental Disorders (Fourth Edition).1 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,

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.27

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 t tests (with Welch correc-
tion if applicable). If data were not sampled from gaussian dis-
tributions, a nonparametric test (Mann-Whitney test) was used.
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 as 1 − β = 80% and the sen-
sitivity as α = 5%. Through power analysis, we consequently
set the required number of patients at 32 patients per group.

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 disorder, 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 to regu-
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-
domized patients were much the same in both groups (Table 1).

Table 2 shows outcomes. Five patients in the placebo group
and 8 in the ramelteon group were discharged before 7 days,
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but none were discharged within 48 hours after admission. 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-
tients in the 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).1 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 of 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-
eon is effective in preventing delirium in patients without any
history of it. Among patients with a history of delirium, there

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 ramelteon and
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 (χ2 = 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).14 In vitro studies have demon-
strated that ramelteon has 6-fold and 3-fold higher affinities
for melatonin receptors 1 and 2 (MT1 and MT2), respectively,
compared with melatonin.28 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 MT1

and MT2 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 MT1 and MT2

receptors, supporting a possible pathogenic role of melatonin
neurotransmission in delirium. The MT1 receptor reportedly me-
diates acute inhibition of firing from the suprachiasmatic
nucleus by melatonin,29 and activity at the MT2 receptor has
been associated with the phase-shifting effects of melatonin on
circadian rhythms.30 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 has been
consistently reported by many investigators.31 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 la-
tency to persistent sleep, prolongation of total sleep time, and

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.
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improvements in sleep efficiency.32 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

compared with polysomnographic studies.33 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.

Table 1. Baseline Patient Characteristics

Characteristic
Placebo Group

(n = 34)
Ramelteon Group

(n = 33) P Value
Age, mean (SD), y 78.3 (6.8) 78.2 (6.6) .92

Male sex, No. (%) 11 (32) 16 (48) .22

Body mass index, mean (SD)a 21.7 (4.1) 22.6 (3.3) .38

Habitual use of alcohol, No. (%) 4 (12) 4 (12) >.99

Habitual use of sleeping pills, No. (%)b 7 (21) 7 (21) >.99

Other prescribed medications, No. (%)

Opioids 0 0 …

Corticosteroids 0 1 (3) .49

Antipsychotics 0 0 …

Previous delirium, No. (%) 1 (3) 4 (12) .20

Dementia, No. (%) 8 (24) 5 (15) .54

Admission diagnosis, No. (%)

Stroke 9 (26) 12 (36) .44

Infection 8 (24) 4 (12) .34

Fracture 8 (24) 6 (18) .77

Heart failure/myocardial infarction 5 (15) 3 (9) .71

Other 4 (12) 8 (24)

Medical or surgical comorbid conditions, mean (SD), No. 1.4 (1.3) 1.3 (1.2) .79

Index or score, mean (SD)

Charlson Comorbidity Index 2.6 (2.2) 3.2 (2.4) .29

APACHE II score 14.6 (2.9) 13.5 (2.8) .12

Performance status 3.4 (0.8) 3.2 (0.8) .31

Clinical Dementia Rating 0.6 (0.9) 0.5 (0.7) .60

DRS-R98 4.7 (4.5) 3.5 (2.9) .19

Abbreviations: APACHE II, Acute
Physiology and Chronic Health
Evaluation II; DRS-R98, Delirium
Rating Scale–Revised-98.
a Body mass index was calculated as

weight in kilograms divided by
height in meters squared.

b The sleeping pills taken habitually
were all benzodiazepines, including
brotizolam (7 patients), etizolam (2
patients), nitrazepam (2 patients),
and lormetazepam, flunitrazepam,
and alprazolam (1 patient each).

Table 2. Clinical Outcomes During Study Drug Administration

Outcome
Placebo Group
(34 Patients)

Ramelteon
(33 Patients) P Value

Delirium, No. (%) 11 (32) 1 (3) .003

Worst DRS-R98 score, mean (SD)

Without delirium 5.0 (4.9) 4.9 (2.8) .94

With delirium 24.6 (5.0) 33

Discontinuation of study drug without delirium before 7 d, No. (%) 6 (18) 8 (24) .56

Due to discharge 5 (15) 8 (24) .37

Due to worsening of medical disease 1 (3) 0 >.99

Worst APACHE II score, mean (SD) 15.0 (2.8) 14.3 (2.7) .36

Worst performance status score, mean (SD) 3.4 (0.8) 3.2 (0.8) .35

Use of as-needed hydroxyzine for insomnia, No. (%)a 3 (9) 6 (18) .30

Adverse event potentially attributable to study drug 0 0 …

Sleep parameters, No. (%)b

Difficulty falling asleep 14 (41) 10 (30) .45

Difficulty staying asleep 14 (41) 14 (42) >.99

Waking too early 5 (15) 7 (21) .54

Poor sleep quality 19 (56) 21 (64) .62

Disturbance of natural sleep-wake rhythm 3 (9) 7 (21) .19

Awakenings per night, mean (SD) 1.6 (1.2) 1.3 (1.6) .28

Sleep duration, mean (SD), h 6.3 (1.6) 6.3 (1.6) .67

Abbreviations: See Table 1.
a Only 25 mg hydroxyzine per night

was allowed, as needed. In the
placebo group, 1 patient received
hydroxyzine for 3 nights in 6 days,
and 2 for 1 night in 7 days. In the
ramelteon group, 1 patient received
hydroxyzine for 3 nights in 7 days
and 1 for 2 nights in 7 days; the
remaining 4 patients received
hydroxyzine for 1 night in 7 days.

b For sleep parameters, the presence
or absence of symptoms in each
patient was determined according
to the dominant category during
study drug administration. The
frequency and duration for each
patient were determined by using
mean values during study drug
administration. Data were excluded
for the night on which delirium
occurred.
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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%).28 No adverse events potentially attribut-
able to the study drug were observed in our study. Lack of abuse
liability has also been reported,34 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 was rater 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

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.

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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Figure 2. Scattergrams of Each Patient’s Highest Total Score
on the Delirium Rating Scale–Revised-98 (DRS-R98)
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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).1

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% CI, 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 (χ2 = 9.83; P = .002).
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