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Suvorexant, an orexin receptor antagonist used for insomnia, has been shown to have a preventive effect on delirium 
in a randomized placebo-controlled trial. However, its effectiveness in the management of nocturnal delirium has not 
yet been determined. Here we report four cases in which elderly patients with moderate to severe Alzheimer’s disease 
who developed nocturnal delirium were treated with suvorexant. In case 1, 15 mg suvorexant was initiated to manage 
nocturnal delirium refractory to antipsychotics, antidepressants, and a Japanese herbal medicine, resulting in immediate 
sleep improvement. However, treatment discontinuation led to recurrence of symptoms, which were reversed by re-
commencing suvorexant. In case 2, as antipsychotics used for the treatment of nocturnal delirium were ineffective, 
15 mg suvorexant was administered. The patient achieved rapid improvement in sleep. In case 3, the use of atypical 
antipsychotics for the treatment of nocturnal delirium was contraindicated, as the patient had diabetes. Therefore, 15 
mg suvorexant was administered following good outcomes in cases 1 and 2, resulting in immediate sleep improvement. 
Finally, in case 4, 15 mg suvorexant was used as an initial medication for nocturnal delirium, and the patient showed 
sleep improvement immediately. Elevated orexin levels in the cerebrospinal fluid are reportedly linked to sleep deterio-
ration in patients with moderate to severe Alzheimer’s disease. The immediate and reproducible action and effectiveness 
of suvorexant observed in our patients suggest that enhanced cerebral orexin activity might be associated with 
sleep-wake cycle disturbances due to delirium in elderly patients with Alzheimer’s disease.
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INTRODUCTION

Orexin is an important neurotransmitter that promotes 
wakefulness. Suvorexant (BelsomraⓇ; Merck & Co., 
Kenilworth, NJ, USA) induces sleep by selectively and re-
versibly antagonizing two types of orexin receptors 
(OX1R and OX2R) [1]. This drug was released for use in 
Japan in 2014 and in the United States in 2015 with the in-
dication of insomnia management. Recently, a random-
ized placebo-controlled trial has reported that suvorexant 
has a preventive effect on delirium [2]. Subjects in this tri-
al received suvorexant or placebo for three nights after be-

ing newly admitted to a medical hospital. Six of 36 place-
bo-treated subjects developed delirium during these three 
days, whereas none of 36 suvorexant-treated subjects did. 
However, no reports have described the direct effect of 
suvorexant on delirium.

Here we report four cases in which suvorexant was ad-
ministered to adjust the sleep-wake cycle in elderly pa-
tients with Alzheimer’s disease (AD) who developed noc-
turnal delirium. 

CASE

Case 1 
An 82-year-old man was diagnosed with severe AD five 

years prior to presentation, but had not taken any AD 
medication. He was hospitalized in the nearest hospital 
with a diagnosis of acute postrenal failure due to a penile 
abscess, for which a vesical fistula was constructed. 
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During hospitalization, his state of consciousness dramat-
ically varied over the course of a day with signs of agi-
tation at night. He was started on daily 150 mg quetiapine 
powder. However, he showed no remarkable improve-
ment. On day 65 of admission, he was transferred to our 
hospital. From the time of admission, he was often found 
yelling in a loud voice and attempting to climb over the 
bedrail from evening to night, with particularly marked 
nighttime agitation. He was diagnosed with nocturnal de-
lirium according to the diagnostic criteria of the Diagnostic 
and Statistical Manual of Mental Disorders, fifth edition 
(DSM-5). In addition to non-pharmacological inter-
ventions including cognitively stimulating activities, he 
was administered daily 7.5 g YokukansanⓇ (Tsumura ＆ 

Co., Tokyo) from day 65 of admission. However, due to 
his persistent nocturnal delirium, he had to be physically 
restrained during the night and was treated with 0.5 mg 
risperidone as required. After taking risperidone, he could 
sleep for approximately 1 to 2 hours but became agitated 
soon after waking. Quetiapine was discontinued and 25 
mg trazodone hydrochloride at bed time was initiated on 
day 68. However, his nocturnal delirium remained 
unchanged. On day 79, trazodone hydrochloride was dis-
continued, and instead, 15 mg suvorexant at bed time was 
administered. He fell asleep within 30 minutes and slept 
for 5 to 7 hours from that night on. Although Yokukansan 
was discontinued on day 81, he maintained good 
condition. Therefore, he was transferred to the caregiving 
and recuperation ward on day 121 and suvorexant was 
discontinued on day 132. However, that night, the patient 
experienced an acute disturbance of spatial and personal 
orientation, forcibly removed his vesical fistula, and ex-
hibited motor agitation. The decision to restart suvorexant 
was made on the following day. The patient subsequently 
slept well from that night on.

Case 2 
A 91-year-old woman was previously diagnosed with 

moderate AD but had not taken any medication for AD. 
She had long been prescribed diuretics for chronic heart 
failure. She was transported to our hospital by ambulance 
with a complaint of dyspnea and was diagnosed with 
acute exacerbation of chronic heart failure. After hospital-
ization, diuretics, angiotensin-converting-enzyme inhibi-
tors, and aldosterone antagonists were administered, re-
sulting in gradual improvement in roughly seven days. On 

the other hand, from the day of admission, she often yell-
ed out in a loud voice, pulled out her intravenous line and 
urethral catheter, and attempted to climb over the bedrail, 
particularly at night. Her state of consciousness also var-
ied over the course of a day. She was diagnosed with noc-
turnal delirium. As non-pharmacological interventions for 
3 days were ineffective, she was started on 1 mg risper-
idone at bed time on day 3 of admission. Risperidone 
helped her sleep for approximately 1 hour, but she be-
came agitated soon after waking. On day 10, risperidone 
was discontinued and 15 mg suvorexant at bed time was 
administered. She fell asleep within 30 minutes and slept 
for at least 6 hours from that night on.

Case 3 
An 87-year-old man was previously diagnosed with se-

vere AD but had not taken any medication for AD. He had 
been managed for type 2 diabetes with three classes of an-
tidiabetic medication. He was transported to our hospital 
with complaints of the inability to speak clearly and a feel-
ing of weakness. On arrival, his blood glucose level was 
40 mg/dl. His symptoms improved after glucose correc-
tion. After hospitalization, treatment for diabetes was ad-
justed accordingly. On day 3, he pulled out his intra-
venous line, walked around his room, and spoke in a loud 
voice as if he was talking to someone during the night. The 
patient was diagnosed with nocturnal delirium. As non- 
pharmacological interventions for 3 days did not change 
his conditions, 15 mg suvorexant at bed time was admin-
istered. From that night on, he slept well through the 
night.

Case 4 
A 98-year-old woman was previously diagnosed with 

moderate AD and sick sinus syndrome, for which both 
she and her family had refused any treatment. Her daugh-
ter had been receiving calls from our staff twice a day, in 
the morning and evening, regarding the patient’s condi-
tion. One night, she wandered around in her house, and 
was found trying to eat cat food from the feeding box. 
From that night on, she was often observed speaking to-
ward the door as if she was talking to someone. She was 
diagnosed with nocturnal delirium. We instructed her 
family to perform cognitively stimulating activities, which 
did not prove effective. Thus, 15 mg suvorexant at bed 
time was administered. From that night on, she slept 
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soundly through the night.

DISCUSSION

Elderly patients, particularly those with pre-existing 
cognitive impairment, often exhibit delirium after hospi-
talization, which can make ward management difficult 
[3]. Delirium is also known to worsen prognosis and thus 
requires appropriate treatment, including pharmaco-
logical management if patients present with symptoms 
that could threaten their safety, or could result in the inter-
ruption of essential therapy [4,5]. However, there is no es-
tablished pharmacotherapy for delirium. Therefore, doc-
tors are forced to use medications such as antipsychotics, 
antidepressants, and Japanese herbal medicines [6,7], al-
though the efficacy of these drugs remarkably varies from 
patient to patient [8].

Sleep-wake cycle disturbances including insomnia, ex-
cessive daytime napping, and disintegration of the ex-
pected circadian rhythm frequently trigger delirium in 
elderly and cognitively impaired patients. They are also 
described as a characteristic component of delirium 
[9-11]. Ramelteon is a melatonin receptor agonist devel-
oped to treat insomnia. A randomized placebo-controlled 
trial demonstrated that ramelteon has a preventive effect 
on delirium [12]. Moreover, some case reports have de-
scribed improvement of delirium with ramelteon [13,14].

Suvorexant is the world’s first orexin receptor antago-
nist developed for the management of insomnia. In the 
present report, suvorexant was administered for the pur-
pose of normalizing sleep-wake cycle disturbances ob-
served in patients with delirium. All four patients with 
nocturnal delirium successfully fell asleep rapidly after 
administration of suvorexant, suggesting that the reso-
lution of delirium may be related to the effects of suvorex-
ant on sleep dysregulation. In the first case, while anti-
psychotics, antidepressants, and a Japanese herbal medi-
cine (Yokukansan) showed no effects in treating his noc-
turnal delirium, suvorexant markedly improved his sleep. 
Although nocturnal delirium recurred almost immedi-
ately following the discontinuation of suvorexant, re-
commencement reversed this. The effect of suvorexant on 
nocturnal delirium was thus suggested to be reproducible. 
In the second case, the use of antipsychotics for seven 
days was ineffective in the treatment of nocturnal 

delirium. We administered suvorexant based on its effects 
in case 1, and immediate improvement was observed in 
her sleep. The third patient had diabetes and was under-
going blood glucose adjustment, so we avoided using 
atypical antipsychotics for the treatment of nocturnal de-
lirium, as these drugs are contraindicated for use in pa-
tients with diabetes given their hyperglycemic effects. The 
patient was started on suvorexant, based on its successful 
use in the first two cases, showing an immediate improve-
ment. In the fourth case, suvorexant was used as an initial 
drug for nocturnal delirium and, again, the patient’s sleep 
showed immediate improvement. In all four cases, suvor-
exant drastically resolved delirium symptoms, or at least 
improved their sleep.　

Neurotransmitter-related changes in AD have been 
suggested to be associated with sleep disturbance [9]. 
Patients with moderate to severe AD have been reported 
to show higher mean orexin levels in the cerebrospinal 
fluid compared to controls, and have more impaired noc-
turnal sleep compared to controls and patients with mild 
AD. This suggests that orexinergic output and function 
might increase with disease progression and increasing 
severity, possibly due to an imbalance in neurotransmitter 
networks that regulate the sleep-wake cycle [15]. The 
medical history of our patients, such as progressive and 
gradual decline in cognitive function, neuroimaging re-
sults including computed tomography of the brain, cogni-
tive tests, and laboratory data all satisfied the DSM-5 cri-
teria for AD with a high level of evidence. Hence, the im-
mediate and reproducible action and effectiveness of su-
vorexant in our patients suggest that enhanced cerebral 
orexin activity might be associated with sleep-wake cycle 
disturbances in elderly patients with moderate to severe 
AD who develop delirium. Interestingly, when we ad-
ministered suvorexant for the purpose of managing noc-
turnal delirium in several elderly patients with dementias 
other than AD, suvorexant had no effects at all. The exact 
mechanism of action of suvorexant for delirium is still 
unclear. However, our findings suggest that suvorexant 
may be a useful alternative for the treatment of nocturnal 
delirium in elderly patients with AD.
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