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Introduction

	 Sleep disturbance is a common and distressing problem in palli-
ative care settings, due to devastating physical (e.g., pain, dyspnea, 
fatigue) [1] and psychosocial distress [2], as well as environmental 
factors. Insomnia and changes in sleep status reportedly occur in 47% 
to 96% of patients in palliative care units (PCUs) [1-3] and are often 
refractory. Currently, benzodiazepines (BZDs, gamma-aminobutyric 
acid receptor A agonists), are most commonly used for the pharmaco-
logical treatment of sleep-related complaints, even in PCU patients. 
However, the Cochrane Database Systematic Review has not reported 
any unequivocal clinical evidence on BZDs for the treatment of in-
somnia in palliative care contexts [4]. In addition to insomnia, BZDs 
are used for controlling anxiety, dyspnea and severe pain in PCUs [5]. 
However, no favorable effect has been observed in patients with lower 
back pain following treatment with diazepam and a placebo [6]. In 
this context, 39% of physicians claim that BZDs are overused in their 
own hospice [5]. Generally, in elderly patients, BZDs can cause var-
ious adverse effects, including drowsiness, sedation, cognitive dys-
function, muscle relaxation, thereby contributing to falls and fractures 
[7-9]. Additionally, BZDs lead to decreased deep sleep and precipitate 
delirium [10-12]. Therefore, we assume that the efficacy of BZD use 
may be limited for cancer-related insomnia.

	 Suvorexant, a reversible dual orexin receptor antagonist, was ap-
proved in 2014 by the U.S. Food & Drug Administration for the treat-
ment of insomnia [13]. Orexins are neuropeptides secreted by lateral 
hypothalamic neurons; they are involved in regulating the sleep–wake 
cycle and play a role in keeping individuals awake [14]. Suvorexant 
binds reversibly to the receptors of orexins and inhibits the activa-
tion of the arousal system, thereby facilitating sleep induction and 
maintenance [15]. Generally, the clinical effect of suvorexant against 
insomnia is not inferior to that of BZDs with respect to total sleep 
duration, sleep latency [7,16] and time in slow-wave sleep [11] and is 
favored to avoid muscle relaxation [16]. However, the orexin levels in 
the brains of rats subjected to inflammation, such as pancreatitis, are 
higher than those in the brains of rats without inflammation [17]. Ad-
ditionally, various immunological and inflammatory reactions have 
been associated with cancer [18]. Higher levels of orexin are suspect-
ed to induce insomnia among advanced cancer patients.
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Abstract
Objectives

	 The frequent occurrence of insomnia among patients in Pallia-
tive Care Units (PCUs) due to physical and/or psycho-social distress 
is an important clinical issue. Suvorexant is a new hypnotic agent 
that inhibits system arousal by selectively blocking the wake-pro-
moting neurotransmitter orexin. Suvorexant reportedly increases 
time in slow-wave sleep, decreases the incidence of delirium does 
not cause muscle relaxation, unlike benzodiazepines (BZDs, gam-
ma-aminobutyric acid A receptor agonists). We hypothesized that 
suvorexant is more effective and safer for the treatment of insomnia 
than BZDs in the context of PCUs.

Methods

	 We retrospectively researched the prescription status of hypnot-
ics and their efficacy and safety at the PCU of Kitami Red-Cross 
Hospital.

Results

	 Suvorexant was more clinically effective (85.7% versus 50.0%), 
with a lower incidence of delirium (14.3% versus 25.0%), than BZDs. 

Significance of results

	 Higher levels of orexin caused by inflammation are suspected to 
lead to insomnia in advanced cancer patients. In this context, suv-
orexant, an orexin receptor antagonist, is assumed to show favor-
able hypnotic activity via its anti-inflammatory effect. Additionally, 
suvorexant regulates the sleep–wake cycle via the orexin system in 
the lateral hypothalamus, which might assist the treatment and pre-
vention of delirium. Thus, suvorexant could be a rational and favor-
able treatment option to improve cancer-related insomnia in PCUs.
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Objective
	 We, assumed that the use of the orexin antagonist suvorexant is 
more rational for treating cancer-related insomnia in palliative care 
settings than that of BZDs. Therefore, we studied the applicability 
of suvorexant in treating insomnia in a palliative care setting. To this 
end, the efficacy and safety of suvorexant and BZDs against insomnia 
were retrospectively reviewed at the PCU of Kitami Red-Cross hos-
pital, Hokkaido, Japan.

Methods
	 From June to November 2015, 73 patients who had already fin-
ished their chemotherapy were admitted to the PCU, where they ex-
clusively received palliative care. Among these patients, 31 were ad-
ministered hypnotics for insomnia. Six patients who had already been 
taking psychotropic medication, including antipsychotics for mental 
illnesses, were excluded. Finally, a total of 25 patients (mean age = 
72.1 ± 12.8; sex (M/F) = 14/11) with single hypnotic treatment were 
enrolled in this study (Table 1).

	 The efficacy of hypnotics for insomnia was evaluated by the nurs-
es on the night shift and the patients themselves. Practically, when 
both nurses and the patient judged that the patient “slept well” after 
the use of hypnotics, we decided the treatment was “effective,” and 
“ineffective” otherwise. We additionally examined the incidence of 
delirium and falls. The statistical analysis was performed using Bell 
Curve for Excel Version:3.20 (Social Survey Research Information 
Co., Ltd., Shinjuku-ku, Tokyo, Japan). The group differences (Suv-
orexant versus BZDs) of the demographic data were analyzed using 
the Mann-Whitney U test. The efficacy and incidence of delirium re-
lated to both BZDs and suvorexant were investigated using the Chi-
square test. A p value of < 0.05 indicated statistical significance. This 
study was conducted in line with the Declaration of Helsinki and with 
the approval of the Ethics Committee of Kitami Red-Cross Hospital. 
We have orally presented this study at The 29th Annual Meeting of 
the Japan Psycho-Oncology Society.

Results
	 Patient demographics are shown in Table 1. Sixteen patients were 
administered BZDs (zolpidem tartrate, 8 patients; brotizolam, 3 pa-
tients; rilmazafone hydrochloride, 2 patients; zopiclone, 1 patient; 
etizolam, 1 patient; and flunitrazepam, 1 patient; (figure 1). Seven 
patients were administered suvorexant, 2 were administered ramel-
teon. No significant differences were identified in terms of age and 
sex between the groups (Table 1). Suvorexant showed significantly 
higher efficacy in treating insomnia than BZDs (85.7% [6 patients] 
versus 50.0% [8 patients]; (Table 2). Patients who were treated with 
BZDs showed a significantly higher rate of drug-related delirium than  

those treated with suvorexant (25.0% [4 patients] versus 14.3% [1 pa-
tient]; (Table 3). All patients administered suvorexant and 16 patients 
administered a BZD died. The number of days these patients spent 
in the PCU was not significantly different between groups (Table 4).

Discussion
	 In PCUs, sleep disturbance is a common and distressing problem. 
BZDs are conventionally used for psychologically induced insom-
nia [5] even in elderly subjects, despite the various adverse effects, 
such as falls and precipitating delirium. In this study, the efficacy and 
safety of suvorexant and BZD prescriptions for insomnia were retro-
spectively compared for PCU patients. Suvorexant was shown to be 
more effective in the treatment of insomnia, with a lower incidence of 
delirium, than BZDs.

Suvorexant BZDs P

Number (female) 7 (4) 16 (7) > 0.05*

Age, years 75.6 ± 12.6 70.6 ± 12.6 > 0.05#

Administration,
fixed/single

4/3 9/7 -

Table 1: Demographics BZDs: benzodiazepines, gamma aminobutyric 
acid A receptor agonist.

*: Chi-square test,

#: Mann-Whitney U test.

Figure 1: Hypnotics administered for PCU patients with insomnia. Dark 
gray: suvorexant, 7 patients. Light gray: benzodiazepines, 16 patients. 
White: ramelteon, 2 patients.

Suvorexant BZDs P

Number of
effective/ineffective cases

6/1 8/8 < 0.05*

% 85.7 50.0 -

Table 2: Effectiveness BZDs: benzodiazepines, gamma aminobutyric 
acid A receptor agonists. 

*: Chi-square test, Effective: nurses observe “the patient slept well” and 
the patient felt they “slept well.”

Suvorexant BZDs P

Number of delirium cases 1 4 < 0.05*

% 14.3 25.0 -

Table 3: Delirium related to the administration of hypnotics. BZDs: ben-
zodiazepines, gamma aminobutyric acid A receptor agonist. 

*: Chi-square test, Delirium: disturbance of consciousness after adminis-
tration hypnotics within 24 hours.

Suvorexant BZD P

Number of deaths 7 11 -

Number of days 42.7 ± 57.1 19.7 ± 15.5 > 0.05#

Table 4: Number of days in PCU until death. BZDs: benzodiazepines, 
gamma aminobutyric acid A receptor agonist. 

#: Mann-Whitney U test.
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	 On one hand, in palliative care settings, the Cochrane Database 
Systematic Review reported no clinical evidence for BZDs in the 
treatment of insomnia [4]. On the other hand, suvorexant reportedly 
increases total sleep duration and decreases sleep latency [16] without 
muscle relaxation or cognitive decline [19]. Our results showed that 
the efficacy of suvorexant (85.7%) was a little higher than that ob-
served in the Japanese post-marketing drug-use survey (73.2%) [20]. 
This may be because our patients developed insomnia as a result of 
cancer-related inflammation. Physical pain (e.g., pain, dyspnea, fa-
tigue) plays a crucial role in the physiobiological basis of insomnia 
in patients in PCUs. A survey of patients with chronic pain reported 
that 38% of patients use BZDs not only for sleep but also for muscle 
relaxation, anxiety and pain relief [21]. Moreover, another study on 
BZDs failed to show a significant improvement in the sleep of indi-
viduals with chronic pain conditions [22], suggesting that the efficacy 
of BZDs for insomnia is influenced by patients’ physical condition. 
For instance, midazolam is superior to morphine in controlling base-
line and breakthrough dyspnea, especially in moderate or severe cases 
[23]. However, in our study, no patients with severe dyspnea were 
recruited and pain was controlled with opioids and non-opioids.

	 In terms of the pathophysiology of cancer-related insomnia, Kwek-
keboom et al. noted significant associations of inflammation with 
cancer symptoms, inducing pain, fatigue, sleep disturbance [24]. For 
example, orexin expression in tumor tissues of gastric cancer patients 
is significantly upregulated compared with that in chronic gastritis pa-
tients and the control group [25]. Hamasaki et al. found significantly 
higher levels of orexin in the brain of rats with pancreatitis than in the 
healthy controls [17]. Thus, our results suggest that suvorexant im-
proves insomnia by suppressing the elevated orexin-induced inflam-
mation related to cancer. Additionally, slow-wave sleep reportedly 
decreases the fatigue associated with inflammatory activations [26]. 
Krasnow and Marks claimed that dysfunctions in orexin neural activ-
ity are associated with fatigue in patients with cachexia [27]. There-
fore, Suvorexant may not only improve insomnia [11] but also the 
fatigue related to cancer inflammation. Some PCU-related environ-
mental issues, such as noises, disturb sleep [1]. Clinically, Drake et 
al. reported that waking after sleep onset decreases in patients treated 
with suvorexant compared with those in the placebo group [28]. Suv-
orexant objectively increases theta band activity during sleep, provid-
ing a subjective feeling of deep sleep [11].  Additionally, Seol et al. 
showed impaired physical/cognitive performance upon forced awak-
ening from sleep while using brotizolam, which was not observed in 
patients administered suvorexant [19]. Therefore, suvorexant may be 
more effective and safer than BZDs for sleep interrupted by environ-
mental factors.

	 In this study, BZDs induced a higher incidence of delirium than 
suvorexant (25.0% versus 14.3%). BZD-induced delirium would re-
sult from the transient thalamic dysfunction caused by exposure to 
medications that interfere with the central glutamatergic, GABAergic, 
dopaminergic, cholinergic pathways [29]. However, Hatta et al. and 
Masuyama et al. showed the preventive effects of suvorexant on delir-
ium, suggested that the antagonism of suvorexant against inflamma-
tion-induced elevated orexin may result in the prevention of delirium 
[30,31]. Falls were not observed in our study, even in the BZD cases. 
This may be because patients were observed carefully, all found it dif-
ficult to move unaided (the Performance Status of almost all patients 
was 4).

Limitations
	 This study had several limitations. For instance, our results are 
from a retrospective, single-center design with a small sample size. 
Additionally, the lack of quantitative measurement for sleep needs to 
be considered. However, the subjective feeling of sleep is assumed to 
be prioritized in a palliative care setting.

Conclusion

	 The use of suvorexant for insomnia in PCUs may be favorable 
compared with BZD use in terms of its biological rationality and 
safety. Further research in the form of a prospective randomized con-
trolled trial with a larger sample size may confirm our findings.
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