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Purpose of Review    
The present investigation is a comprehensive review regarding the use of Suvorexant for 
insomnia treatment. It covers the background, pathophysiology, and significance of 
addressing insomnia, the pharmaceutical details of Suvorexant, and its safety, efficacy, 
and implications in treating insomnia. We further discuss Suvorexant’s role in targeting 
insomnia with other comorbidities. 

Recent Findings   
Insomnia refers to poor quality and/or quantity of sleep. While there are many existing 
treatments such as benzodiazepines, melatonin agonists, TCAs, and atypical 
antipsychotics used to target various receptors involved in normal induction and 
maintenance of sleep, Suvorexant is an antagonist that specifically targets orexin 
receptors. Recent clinical studies suggest that Suvorexant is both clinically safe and 
effective. Quantity and quality of sleep are measured in various ways, yet the consensus 
points towards Suvorexant’s effectiveness in improving sleep time, onset, latency, and 
quality compared to placebo. In addition to helping improve isolated insomnia, 
Suvorexant helps improve sleep in patients that have other comorbidities such as 
obstructive sleep apnea, Alzheimer’s disease, dementia, acute stroke, and delirium. While 
Suvorexant is safe, there are still adverse effects associated with the drug that needs to be 
considered. The most common adverse effects include dizziness, somnolence, headaches, 
and cognitive impairment. 

Summary  
Insomnia is a major public health concern that affects many people worldwide and has 
been linked to many adverse health outcomes. While there are existing treatments that 
target different receptors and pathways of normal sleep induction and maintenance, 
Suvorexant is a novel drug that targets dual orexin receptors. Its safety and efficacy, 
mechanism of action, pharmacokinetic parameters, and relative lack of rebound and 
withdrawal effects render suvorexant a reliable choice for the treatment of insomnia. 
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INTRODUCTION 

Insomnia is a commonly used term to describe difficulty 
sleeping. Patients suffering from this disorder report dis-
satisfaction with the quality or quantity of sleep obtained 
despite attempts to obtain sleep.1 With the advancement 
of society and living in a fast-paced technological world, 
more and more people are suffering from insomnia. It is 
estimated that roughly 30% of the general population suf-
fers from insomnia, reporting to have experienced one or 
more symptoms of insomnia including difficulty initiating 
or maintaining sleep, waking too early, or poor quality of 
sleep.2 However, a wide variation among estimates of in-
somnia prevalence exists, ranging from 10% - 40%, related 
to inconsistencies in the classification and criteria that 
studies use to diagnose the disorder.3,4 This is in part due 
to the fact the underlying causes of insomnia have not been 
well defined, and the epidemiology of the disorder remains 
in its infancy.5 Many experience insomnia as a persistent 
condition, with 74% reporting symptoms for at least one 
year.6 In both men and women, the prevalence of insom-
nia increases with age. However, women more commonly 
report symptoms of insomnia and are more likely to be di-
agnosed than men, with a male-to-female ratio of 1:1.4 and 
1:2, respectively.7,8 Studies have also shown insomnia to 
be associated with socioeconomic factors such as lower in-
come, lower education, and employment status.8–11 

Insomnia is a major public health concern as it affects 
a large portion of the general population and has been 
linked to numerous adverse health outcomes such as di-
abetes, obesity, and heart disease.12,13 Insomnia not only 
affects the patient’s physical health but also leads to nu-
merous psychological problems and is strongly correlated 
with two comorbid psychiatric disorders, depression and 
anxiety, although research into other mental disorders is 
scarce.14–18 Some epidemiological studies have even inves-
tigated a possible link between insomnia and cancer, al-
though current findings have not yet reached a consistent 
conclusion that a relationship does indeed exist between 
the two.13 The strong correlation between insomnia and 
mental health disorders opens up the possibility of the use 
of insomnia treatment for the prevention of such mental 
disorders. 
Insomnia is a frequent complaint encountered by clini-

cians, and a multitude of behavioral and pharmacological 
treatment options are available. Treatment for insomnia is 
important for not only treating sleep disturbance but also 
to prevent and/or minimize one’s susceptibility to physi-
cal and mental health impairments. The development of 
novel hypnotics to treat insomnia with comparable efficacy 
and improved long-term safety hold a competitive advan-
tage over current traditional medications. It is essential for 
patients suffering from insomnia to have treatment opin-
ions that effectively promote sleep and lack physical depen-
dence as well as other adverse side effects commonly asso-
ciated with traditional insomnia medications. 

METHODS 

We conducted literature searches using PubMED and 
Google Scholar between October 2020 through March 2021. 
Articles were chosen based on relevance to suvorexant as a 
treatment option for insomnia. We selected primary litera-
ture as well as clinical trial studies to reflect validity of the 
review. Older articles were included as well to reference to 
previous background information. 
The PubMED and Google Scholar keywords searched 

were as follows: suvorexant, insomnia, orexin, orexin A, 
orexin B, and antagonist. 

PHYSIOLOGY OF SLEEP/WAKEFULNESS + 
PATHOPHYSIOLOGY OF INSOMNIA 

While the current pathophysiology of insomnia is not en-
tirely understood, greater comprehension is being devel-
oped through the analysis of several key genetic and cel-
lular mechanisms. The disorder is characterized as one 
associated with difficulty falling asleep as well as maintain-
ing proper sleep. Following the lack of sleep, functional im-
pairment the next day commonly follows in many patients 
with the potential for experiencing daytime sleepiness, fa-
tigue, and cognitive performance impairment.19 Sleep on-
set and maintenance are both important factors that play a 
major role in contributing to the overactive state of wake-
fulness/arousal seen in insomnia. 
The sleep onset process is associated with behavioral, 

physiological, and genetic markers. While the complete 
mechanisms behind the genetic markers involved in insom-
nia are not fully proven, commonalities among different 
genetic studies are being detected which is strengthening 
the potential significance for genetic factor components of 
many newer pathophysiology models. Potential candidate 
genes identified for roles in the pathophysiology of insom-
nia include ApoE4, PER3, HLA DB1 *0602, and the 5-HT-
TLPR.19 Significant single-nucleotide polymorphisms asso-
ciated with insomnia symptoms for stress reactivity and 
neuroplasticity included: STK39, USP25, MARP10, ROR1, 
PLCB1, EPHA4, and CACNA1A.19 

Sleep onset and maintenance are associated with the 
sleep-wake cycle which is controlled by a variety of neuro-
transmitters and biological responses. For these activities 
to occur, the subcortical pathways are known as the “as-
cending arousal system” must be suppressed. Inhibitory 
neurons from the ventrolateral pre-optic area (VPLO) serve 
to carry out the suppression. Although not fully under-
stood, molecules of adenosine are suspected to be the trig-
ger for VPLO to begin inhibition through a mechanism of 
accumulation during the aroused/wake state and reduced 
levels throughout the maintenance of sleep.20 

As a generalization, these regulatory molecules can be 
categorized into wake promotion/sleep suppression or 
sleep promotion/wake suppression. Molecular factors in-
volved in the regulation of the sleep-wake cycle include 
a variety of chemicals such as catecholamine, histamine, 
orexin, serotonin, GABA, adenosine, and melatonin.21 Of 
the factors, the wake-promotion/ arousal factors include 
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orexin, catecholamines, and histamine. Orexin in particular 
is thought to play a significant role in the state of wakeful-
ness, and thus, antagonism of this molecule and the recep-
tors have become an area of interest for pharmacologic re-
search. 
The hyperarousal state observed in insomnia is expected 

to be related to the principle of orexin neuropeptides pro-
duced by the lateral hypothalamus interacting with their 
dispersed receptors throughout the body. The specific 
orexin receptors are considered to be G-protein coupled re-
ceptors (OX1R and OX2R), and the interaction of the mol-
ecules is thought to contain a role in a variety of neuro-
logic functions.22 Among these roles, orexin stimulation is 
proven to be involved in wakefulness and arousal which 
is the core problem involved in insomnia. Contrary to a 
hyperactive state of wakefulness, narcolepsy is a problem 
of excessive daytime sleepiness with episodes of recurrent 
overwhelming sleepiness with the loss of orexin-producing 
neurons in the lateral hypothalamus.22 With considerable 
involvement in both disorders, orexin is proving to be 
largely implicated in the pathophysiology of insomnia. 

CURRENT PHARMACOLOGICAL TREATMENTS 
FOR INSOMNIA 

With many potential treatment options available for in-
somnia, the goal of all the distinct pharmacological thera-
pies regardless of the type used is to improve sleep quality 
for the proper sleep onset and maintenance. One of the 
mainstay treatments and most widely accepted treatments 
for insomnia is cognitive behavioral therapy for insomnia 
(CBT-I) which includes a variety of behavioral strategies 
such as stimulus control, sleep restriction, and relaxation 
techniques, but this analysis assesses a multitude of phar-
macological treatment options that often follow this ther-
apy.23 Alternate options for treatment include a variety of 
pharmacotherapy alternatives that include but are not lim-
ited to benzodiazepine receptor agonists, melatonin ag-
onists, sedating antidepressants, or atypical antipsy-
chotics.24 

The benzodiazepine receptor agonists contain different 
affinities for the GABAA receptor complex which alters the 
selectivity for the receptor subunits. This variance in sub-
unit selectivity is suspected to result in fewer side effects 
to provide more tailored options for patients with differing 
conditions. The benzodiazepine options approved for in-
somnia treatment include a variety such as triazolam, es-
tazolam, quazepam, and flurazepam. These drugs share a 
similar mechanism of action which includes interaction 
with the GABAA receptors on the neuronal membrane re-
sulting in modification of the receptor to modulate its affin-
ity for the inhibitory neurotransmitters. As a result, the in-
crease in the frequency of chloride channel openings and 
chloride conductance leads to decreased neuronal excitabil-
ity which makes them particularly useful for insomnia.25 

The difference among the several options listed is the du-
ration of action for each drug which plays a role in the 
rapid tolerance development. These pharmacological ther-

apies do contain the significant potential for dependence 
and abuse, and long-term utilization is not recommended. 
Another treatment option available is the melatonin ag-

onist, Ramelteon. This drug is one of the very limited ap-
proved options available for insomnia treatment through 
selective agonism of the melatonin receptors (MT1 and 
MT2). Contrary to the previously discussed pharmacother-
apy, this drug does not interact with GABA receptors which 
makes it a candidate for further study in patients with 
chronic insomnia. The lack of affinity for the GABA re-
ceptors also diminishes the ability for substance abuse.24 

The drawback with ramelteon lies within the fact that the 
drug is rapidly absorbed through the first-pass metabolism 
which results in a limited bioavailability. Because of this, it 
is recommended that this pharmacotherapy not be used to 
treat patients with difficulty maintaining sleep, but instead 
the use is recommended for insomnia where the problem 
is with impaired onset of sleep.26 This particular melatonin 
agonist is hepatically metabolized by cytochrome P450 (CYP 
1A2), and therefore, ramelteon is recommended to be used 
with caution in patients with hepatic impairments. The ef-
ficacy of this treatment may be reduced with CYP 3A4 in-
ducers such as rifampin. 
Contrary to the melatonin agonist therapeutic option 

discussed, sedating tricyclic antidepressants such as dox-
epin are used for the treatment of insomnia where the 
problem is sleep maintenance. Doxepin in low doses (3-6 
mg) has been proven to serve as a unique hypnotic for in-
somnia treatment. The drug functions through a variety 
of different mechanisms to increase the concentration of 
serotonin (5-HT) and norepinephrine (NE) within the 
synaptic cleft, all while antagonizing the histamine H1 re-
ceptors.27 Due to this diverse mechanism of action, the 
effects on the serotonin concentrations make this drug a 
useful antidepressant. Doxepin does contain a list of side 
effects that are seen in high doses when used in depression 
such as dry mouth, constipation, prolonged QT interval, 
tachycardia, and the potential for orthostatic hypoten-
sion.27 In the use of this drug for insomnia in low doses, 
minimal to no adverse effects were reported compared to 
the dosage used for depression.28 

Quetiapine is commonly used off-label for treatment of 
insomnia related to the antagonism of Histamine H1 re-
ceptors. It is an ideal treatment option for patients with 
numerous psychiatric conditions including anxiety states, 
schizophrenia, bipolar I, and acute manic-depressive disor-
ders.28 Clinicians must consider the side effects of Quetiap-
ine, including metabolic syndrome and extrapyramidal side 
effects, which may result in the consideration of another 
drug. In this regard, recent reviews have also linked Que-
tiapine and other “atypical” antipsychotics to an increased 
risk of sleep apnea. 
Therefore, the variety of therapeutic options presented 

provide a multitude of choices for the treatment of insom-
nia. The different chemical receptor antagonists and ago-
nists mentioned previously emphasized various aspects of 
the clinical disorder to treat both the sleep onset and main-
tenance dysregulation seen in insomnia. With emerging re-
search of orexin and its receptors, the goal of treating in-
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somnia through the proper regulation of the sleep-wake 
cycle is appearing to be promising. 

SUVOREXANT DRUG INFORMATION 

Suvorexant, is an orexin receptor antagonist used for the 
treatment of insomnia, characterized by difficulties with 
sleep onset and/or sleep maintenance. It belongs to a novel 
class of therapeutic medications called dual orexin receptor 
antagonists (DORAs) and was the first agent of its class 
to gain U.S. Food and Drug Administration (FDA) approval 
in 2014.29,30 Unlike other hypnotics, suvorexant blocks the 
binding of neuropeptides (orexin A and B) that promote 
wakefulness. It is a schedule IV controlled substance.31,32 

The current recommended dose is 10 mg, taken no more 
than once per night, and at least 30 minutes prior to going 
to bed with no less than 7 hours of sleep remaining. The 
dosage may be titrated to 20 mg if needed, although higher 
doses are known to increase the likelihood of daytime dri-
ving impairment. 
Serious adverse side effects include abnormal thinking, 

behavioral changes, hypnagogic hallucinations, and sleep 
paralysis.33 Less serious side effects include daytime som-
nolence, headache, dizziness, and abnormal dreams.34–36 

Suvorexant should be avoided in patients with depression 
because it may worsen symptoms. Patients suffering from 
narcolepsy, obstructive sleep apnea, or severe chronic ob-
structive pulmonary disease should also avoid taking this 
medication. Patients who have a previous history of drug 
abuse or addiction may be at increased risk for abuse and 
addiction to suvorexant and should be monitored carefully 
if prescribed the medication.33 Currently, there are no well-
controlled studies on the effect of suvorexant in pregnant 
women and should only be used during pregnancy if the 
potential benefits outweigh the potential risks to the fetus. 
It is also unknown whether suvorexant is excreted in hu-
man breast milk and caution is advised if suvorexant is pre-
scribed to a woman currently breastfeeding.33,36,37 

MECHANISM OF ACTION 

Suvorexant, the first dual orexin receptor antagonist 
(DORA) to be approved for the treatment of insomnia, is a 
promising agent that offers a new option for patients seek-
ing treatment for insomnia which acts in a unique manner 
different from the current standard medications available. 
Suvorexant is highly selective for blocking the neuropep-
tides orexin A and orexin B through reversibly binding to 
type 1 (OX1R) and type 2 (OX1R) orexin receptors, respec-
tively, resulting in the suppression of wakefulness.30 Both 
OX1R and OX2R are located in the brain regions responsi-
ble for promoting arousal and alertness. Orexin signaling 
follows a circadian rhythm, increasing during periods of 
wakefulness and decreasing during times of sleep.38–40 

Studies have demonstrated that blocking orexin receptors 
increases the time spent in all stages of sleep and most im-
portantly, does not shift the sleep profile. Therefore, dual 
orexin receptor antagonists (DORAs), like suvorexant, may 
promote better sleep in cases of chronic insomnia.41 In ad-

dition, preclinical studies show orexin receptors require ap-
proximately 65% - 80% occupancy by a receptor antagonist 
to promote sleep. The coupling of this requirement with 
the circadian pattern of orexin signaling led researchers to 
propose that suvorexant more easily blocks orexin-medi-
ated arousal during periods of sleep, and its pharmacologi-
cal effects lessen as the body returns to a wakeful state and 
orexin signaling in the brain increases.42 

The balance between orexin receptor activity and drug 
action makes suvorexant an ideal medication for treating 
insomnia. It allows for the drug to have an optimal effect 
when needed to promote sleep and to wear off when its ef-
fects are no longer warranted when waking. However, it is 
important to note that suvorexant appears to bind to and 
release from its orexin receptors in a very slow manner, 
which fosters the potential for residual pharmacologic ef-
fects beyond those predicted by the pharmacokinetics of 
the agent.43 Clinical trials determined suvorexant did not 
appear to produce physical dependence or withdrawal syn-
drome with discontinuation of the medication after chronic 
therapy of one year.44 This finding makes suvorexant a 
more appealing option over other traditional drugs for in-
somnia, which act through benzodiazepine receptors and 
carry the risk of physical dependence with chronic use.45 

PHARMACOKINETICS / PHARMACODYNAMICS 
OF SUVOREXANT 
ABSORPTION AND DISTRIBUTION 

Following oral administration of suvorexant, the median 
time-to-peak concentration (Tmax) is approximately 2 
hours (range 30 minutes – 6 hours) under fasted condi-
tions.33,46 The pharmacokinetics of suvorexant is similar 
among healthy subjects and patients with insomnia. The 
recommended 10 mg dose has a mean absolute bioavail-
ability of 82%. Suvorexant exposure increases in a less than 
dose-proportional type manner over the range of 10 to 80 
mg because of reduced absorption at higher doses.33 Su-
vorexant exposure is higher in females than males, with 
a 17% increase in area under the curve (AUC) and a 9% 
increase in peak concentration (Cmax).

33,47 Food ingestion 
does not significantly affect the AUC or Cmax but can delay 
the Tmax by 90 minutes, especially with the consumption of 
high-fat meals. Therefore, suvorexant should not be admin-
istered with or soon after a meal if faster sleep onset is pre-
ferred.33,48 The mean volume of distribution of suvorexant 
is approximately 49 liters. Suvorexant is primarily bound 
(>99%) to human plasma proteins and does not preferen-
tially distribute into red blood cells. Suvorexant binds to 
both human serin albumin and α1-acid glycoprotein.33,49 

METABOLISM AND ELIMINATION 

Suvorexant is primarily metabolized by CYP3A, with a mi-
nor contribution from CYP2C19.33,35 The two major circu-
lating entities are suvorexant and the non-active metabo-
lite, hydroxy-suvorexant. Suvorexant is primarily 
eliminated through feces. When radiolabeled suvorexant 
was administered, 66% was excreted in the feces and 23% 
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was excreted in the urine.33 Suvorexant displays linear sys-
temic pharmacokinetics with an accumulation of approx-
imately 1 to 2-fold for a once-daily dose and the steady-
state is achieved by 3 days. The mean terminal elimination 
half-life (t1/2) is approximately 12 hours (95% Confidence 
Interval: 12 to 13).33,50,51 Suvorexant clearance is inversely 
related to body mass index (BMI). 

DRUG INTERACTIONS 

The use of strong CYP3A4 inhibitors is not recommended 
while taking suvorexant.33 However, moderate CYP3A4 in-
hibitors can be used in combination with suvorexant. When 
using a moderate CYP3A4 inhibitor, it is recommended that 
the suvorexant dose be decreased to 5 mg. If the suvorexant 
dose is tolerated but not effective, a dose increase is accept-
able but should not exceed 10 mg/dose.30,35,47 

Suvorexant has been co-administered with midazolam, 
combined oral contraceptives (norgestimate-ethinyl estra-
diol), warfarin, and digoxin. No significant interactions 
with suvorexant were found.30,33 However, studies did dis-
cover that coadministration of suvorexant with digoxin 
caused a slight increase in digoxin levels due to inhibition 
of intestinal P-glycoprotein and a narrow therapeutic index 
was observed. Therefore, clinicians should monitor digoxin 
concentrations when co-administered with suvorexant.33,35 

In addition, recent publications have confirmed that su-
vorexant is a reversible inhibitor of CYP3A4 and 2C19 and 
a weak inducer of CYP3A4, 1A2, and 2B6. However, it was 
concluded that the low plasma concentrations of suvorex-
ant at the normal, recommended dose make it unlikely that 
it would cause any significant drug interactions related to 
its inhibition or induction of CYP enzymes.52 

SAFETY AND EFFICACY OF SUVOREXANT IN 
TREATING INSOMNIA 

Suvorexant has been shown to be both efficacious and safe 
in studies observing the treatment of insomniac patients 
with the orexin receptor antagonist. 
A survey of insomnia patients in Japan treated for the 

first time with suvorexant showed that suvorexant can be 
utilized for the treatment of insomnia. Patients in this 
study had increased total sleep time and decreased sleep 
latency, with 73.2% of patients (n=3428) self-reporting im-
proved sleep, and 74% of patients were reported as im-
proved by licensed sleep physicians. Mean total sleep time 
was increased (from 300 to 360 minutes) and sleep latency 
decreased (from 60 to 50 minutes) Suvorexant was more ef-
ficacious in patients diagnosed with insomnia less than 1 
year ago as compared to patients diagnosed 1 to 10 years 
ago and those diagnosed greater than 10 years ago. Im-
provement with suvorexant treatment was lower in patients 
with psychiatric disorders, particularly.53 

A placebo trial in China studied 120 patients with in-
somnia who were given either placebo (n=60) or suvorexant 
(n=60). The suvorexant group significantly improved in 
terms of total sleep time (increased), time to sleep onset 

(decreased), and sleep quality (increased), as compared to 
placebo.54 

Polysomnograms were analyzed from clinical trials in-
volving 1518 insomniac patients receiving either suvorex-
ant or placebo to evaluate the number of and time spent in 
wakeful bouts, as well as the associated sleep quality (self-
reported by patients) with patients’ wakeful bouts. Com-
pared to placebo, suvorexant decreased the number and 
time spent in bouts longer than 2 minutes (long bout) and 
increased the number of bouts shorter than 2 minutes 
(short bout). Long bout total time was decreased by 32-54 
minutes, and short bout time was increased by 2-6 minutes 
by treatment with suvorexant and was significant when 
compared to placebo. Reduced long bout time was associ-
ated with good or excellent sleep quality, and sleep quality 
was significantly different between the two groups. When 
comparing the placebo to the suvorexant group, the su-
vorexant group returned to sleep from their longest awak-
ening twice as fast as the placebo patient.55 

30 men underwent cognitive and physical function tests 
as well as polysomnography following treatment with su-
vorexant 20 mg, brotizolam (a GABAa agonist) 0.25 mg, 
or placebo 15 minutes prior to sleep. Subjects were forced 
awake at the 90-minute mark following the onset of sleep. 
Subjects performed cognitive and physical tests before 
sleep, after forced awakening, and the following morning. 
Regarding physical and cognitive performance, brotizolam 
impaired subjects significantly more than suvorexant and 
placebo. There was no significant difference in performance 
on physical and cognitive testing between the suvorexant 
and placebo groups. Suvorexant had effects on sleep effi-
cacy, total sleep time, and sleep latency after awakening 
comparable to the GABAa receptor agonist brotizolam 
when compared with placebo.56 

Pooled elderly (greater than or equal to 65 years of age) 
and non-elderly (18 to 65 years of age) subjects (n=1824) 
from previous phase 3 studies were evaluated. The insom-
nia severity index, a seven-question, self-rated scale, was 
utilized in assessing sleep quality of subjects at baseline 
and three months following the study. The impact of in-
somnia on the daily life portion of the subject-reported 
insomnia severity index was significantly improved in the 
group of subjects taking suvorexant compared to placebo; 
suvorexant improves sleep in insomniac patients and re-
duces the impact of insomnia on patients’ daytime func-
tion.57,58 

ELDERLY AND ADOLESCENTS 

Sub-group analysis of a phase 3 trial demonstrates that su-
vorexant is safe and efficacious in elderly patients with in-
somnia. Three groups of elderly patients were observed, 
those under 65 years of age, those 65to 75, and those above 
75 years of age. Self-assessments of quality of sleep, as well 
as physical assessments of insomnia patients’ severity of 
symptoms, were performed, and all three groups were ob-
served to have a 70-75% improvement in sleep quality.59 

Treatment with suvorexant could be a treatment of in-
somnia in adolescents. The Athens Insomnia Scale was 
worse in patients who discontinued suvorexant compared 
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with those who continued treatment. Clinical global im-
pression scale scores significantly decreased in patients 
who completed the treatment with suvorexant.58 

SEX 

An efficacy analysis of pooled data from two trials; both 
trials were randomized, double-blind studies of elderly 
(greater than 65 years of age) and non-elderly (18 to 64 
years of age) patients on age-adjusted doses of suvorexant. 
Results of the two studies were assessed via patient-re-
ported outcomes, as well as polysomnography. These two 
trials’ data were then analyzed based on sex, n= 1264 
women and n= 707 men. The data show that sleep time and 
sleep efficacy were improved in both men and women re-
ceiving suvorexant compared to the placebo groups.60 

DOSING AND DRUG INTERACTION 

A randomized, double-blind study phase 1 trial was per-
formed to determine dosing indications for suvorexant. 
Subjects received either a placebo or an oral dose of su-
vorexant (10, 20, 40, 80, or 100 mg) nightly for 14 days. 
Subjects receiving 40, 80, or 100mg suvorexant had a 100% 
incidence of adverse effects. Subjects receiving 20mg su-
vorexant had an 83% incidence of adverse effects, while 
those subjects receiving 10mg had an incidence of 67%. Me-
dian time to maximum observed concentration was 1.5-4.0 
hours, and the drug’s half-life ranged from 7.7 to 14.5 
hours. The data show that suvorexant is well-tolerated after 
single and multiple doses, and indicate nightly dosing.61 

Dose adjustment was not found to be necessary when ad-
ministering suvorexant to men versus women.60 

CYP3A4 inducers/inhibitors have an effect on suvorex-
ant pharmacokinetics, however, single doses can be tol-
erated in patients on those medications. Exposure to su-
vorexant was increased with a CYP3A4 inhibitor. 
Suvorexant exposure was increased to a greater magnitude 
with a strong inhibitor (ketoconazole) as compared to a 
moderate inhibitor (diltiazem). In addition, when suvorex-
ant was co-administered with a CYP3A4 inducer (rifampin), 
suvorexant exposure was decreased.62 

ADVERSE EFFECTS 

Adverse reactions were more common in subjects taking 
suvorexant compared with those receiving placebo.54,60,61 

Adverse reactions were most commonly somno-
lence,53,59,61 dizziness,53,59 headache,61 insomnia53,59 and 
nightmare.53,58 Women are more likely to experience ad-
verse effects when taking suvorexant as compared to men 
on similar dosages, however, the side effect profile was sim-
ilar between the male and female groups.60 

The incidence of adverse drug reactions in patients with 
psychiatric disorders was higher than the incidence in pa-
tients without psychiatric disorders when treated with su-
vorexant.53 Patients who switch from another insomnia 
medication to suvorexant have a higher incidence of ad-
verse effects compared to those who are hypnotic medica-

tion naive and to those using suvorexant as adjuvant ther-
apy.63 

Suvorexant has less impairment on cognitive and phys-
ical function when compared with GABAa receptor agonist 
brotizolam.56 The incidence of adverse events was not sig-
nificantly different between the suvorexant treatment and 
placebo groups in a subgroup analysis of five studies involv-
ing patients greater than 65 years of age who were diag-
nosed with insomnia.64 

EFFICACY OF SUVOREXANT IN TREATING 
INSOMNIA WITH OTHER COMORBIDITIES 
INSOMNIA WITH DIAGNOSIS OF OBSTRUCTIVE SLEEP 
APNEA 

Suvorexant is a mild hypnotic that may be utilized for sus-
pected OSA patients when they experience in-laboratory 
insomnia during PSG. An observational study of 149 sus-
pected OSA patients, who did not have insomnia at home, 
were studied whilst undergoing overnight polysomnogra-
phy in-lab. Patients who experienced difficulty falling 
asleep (n=84) were given an optional one-time dose of su-
vorexant, followed by an add-on dose of zolpidem if still 
wakeful 1 hour after suvorexant’s administration. Of the 
149 patients, 65 were placed in the "no insomnia group. Of 
the remaining 84 patients who had difficulty falling asleep, 
52.4% of the patients achieved sleep sufficient for PSG 
analysis with a single dose of suvorexant, while the remain-
ing 47.6% required the addition of zolpidem 1 hour later. 
There was no significant change between insomnia and no 
insomnia groups in regards to sleep time or quality, ac-
cording to a subjective survey, and no adverse events oc-
curred.65 

ALZHEIMER’S DISEASE AND DEMENTIA 

Suvorexant improved mean total sleep time in patients with 
probable Alzheimer’s dementia and insomnia. A random-
ized, double-blind, 4-week trial of 1:1 placebo: suvorexant 
treatment was studied in patients (n=285) between the ages 
of 50-90 who met the DSM-5 criteria for Alzheimer’s dis-
ease dementia (determined via investigator interview of the 
patient) and insomnia (determined via interview and PSG 
as a mean total sleep time of<6 hours per night). Patients 
were required to have a trial partner who resided with the 
patient overnight. Treatment /placebo was administered 30 
minutes prior to the patient’s bedtime and mean total sleep 
time and wake after sleep onset time were assessed by 
PSG. Subjective assessment of patient and partner sleep 
was given by the trial partner. Baseline mean sleep time for 
patients was 77 minutes in the suvorexant group (n=142) 
and 84 minutes in the placebo group (n=143) at the begin-
ning of this trial. At week 4 of the trial, greater than or 
equal to 50-minute improvement in mean sleep time was 
seen in 62% of the suvorexant group and 45% of the placebo 
group; greater than or equal to 60-minute improvement in 
mean sleep time was seen in 55% of the suvorexant group 
and 40% of the placebo group. Baseline mean wake after 
sleep onset was 60 minutes for suvorexant patients and 61 
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Table 1. Safety and Efficacy of Suvexorant in treating insomnia         

Author (Year) Groups Studied and Intervention Results and Findings Conclusions 

Yee (2018) Randomized, double-blinded, placebo-controlled, sequential 
panel, phase 1 trial performed on men (n= 40) to assess 
safety, tolerability, and pharmacokinetics of suvorexant. 
Subjects received either a placebo or an oral dose of 
suvorexant (10, 20, 40, 80, or 100 mg) nightly for 14 days. 

39/40 subjects completed the trial. Those who received 40, 80, or 100mg 
nightly had a 100% incidence of adverse events, while subjects receiving 20 
mg had an 83% incidence and those receiving 10 mg had a 67% incidence of 
adverse events. Adverse events included: somnolence (n=19), fatigue (n= 
17), and headache (n= 15). Median time to maximum observed 
concentration was 1.5 – 4.0 hours. The half-life of the drug ranged from 
7.7-14.5 hours. 

Suvorexant is well tolerated after 
single and multiple doses, and 
nightly dosing is indicated. 

Tackeuchi 
(2020) 

Phase 3 trial sub-group analysis of drug-use survey used to 
evaluate safety and efficacy of suvorexant in elderly 
patients with insomnia. This survey compared 3 groups: 
those under 65 (group 1, n= 1490), those 65-74 (group 2, n= 
730), and those above 75 (group 3, n= 1028). 

These groups were compared in terms of adverse reactions, the patient’s 
self-assessment, and their doctor’s assessment. 
Adverse drug reactions were most commonly dizziness, somnolence, and 
insomnia. The incidence of these reactions in each group was: 11.28% (n= 
168) in group 1, 8.63% (n= 63) in group 2, and 8.17% (n= 84) in group 3. 
70-75% of each group was found on physician and self-assessment to be 
improved. 

Suvorexant is safe and efficacious 
in the elderly. 

Sano (2019) Sub-group analysis of post-marketing survey, analyzing 
groups: hypnotic naïve (n= 1946), switching from a prior 
sleep medication (n= 703), add-on therapy (n= 536), and 
others (n= 63). 

Adverse drug reactions occurred in 5.3% of those patients switching from 
another medication, as compared to 0.46% in patients who were hypnotic 
naïve, and 1.5% of the patients who were adding suvorexant onto their 
hypnotic regimen. 
Additionally, discontinuation of suvorexant due to inefficacy of therapy 
after 6 months of use occurred more often in patients switching from 
another medication (14.9%) than in patients who were hypnotic naïve 
(9.6%) and patients who were adding suvorexant onto their hypnotic 
regimen (10.4%). 

Patients who are switching from 
one insomnia medication to 
suvorexant must be monitored 
more closely for drug efficacy and 
adverse drug reactions compared 
to a patient who is adding on 
suvorexant or starting a hypnotic 
for the first time for insomnia. 

Asai (2019) A survey of insomnia patients treated with suvorexant for 
the first time (n=3428). There was no control group for this 
study. 

48.6% of patients received continuous treatment with suvorexant for 6 
months. 51.4% of patients discontinued treatment before the time point of 
6 months; 30% of patients discontinued treatment due to improvement of 
insomnia, with the mean time of treatment cessation being 62 days 
following treatment initiation. 
9.7% of patients experienced adverse drug reactions: somnolence (3.6%) 
insomnia (1.2%), dizziness (1.1%), and nightmare (0.8%). 
Overall, 73.2% of patients improved in regards to self-assessment, 74% of 
patients improved according to sleep physicians. Mean total sleep time was 
increased (from 300 to 360 minutes) and sleep latency decreased (from 60 
to 50 minutes). 
The improvement rate in the elderly (ages greater than 65 years of age) was 
not significant from the rest of the population. Improvement was lower in 
patients with psychiatric disorders. 
Suvorexant was more efficacious in patients diagnosed with insomnia less 
than 1 year ago as compared to patients diagnosed 1 to 10 years ago and 
those diagnosed greater than 10 years ago. 

Suvorexant can be utilized for the 
treatment of insomnia, with 
patients benefitting from 
increased total sleep time and 
decreased sleep latency. 
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Author (Year) Groups Studied and Intervention Results and Findings Conclusions 

Herring 
(2017) 

An efficacy analysis of pooled data from two trials; both 
trials were randomized, double-blind studies of elderly 
(greater than 65 years of age) and non-elderly (18 to 64 
years of age) patients on age-adjusted doses of suvorexant. 
Results of the two studies were assessed via patient-
reported outcomes, as well as polysomnography. These two 
trials’ data were then analyzed based on sex, n= 1264 
women and n= 707 men. 

Age-adjusted dosing was shown to be effective on night one of treatment 
via polysomnography, and this was usually maintained at the three-month 
mark of treatment. Effects were similar between men and women. 
Patients who were taking a higher dose of suvorexant had a higher 
incidence of adverse effects as compared to a lower dose of suvorexant and 
placebo. 
Across all treatment groups, women had a higher percentage of total 
adverse effects as compared with men. Both men and women on high or 
low-dose suvorexant experienced an increased incidence of somnolence as 
compared with placebo. 
The side effect profile was similar between men and women in all groups 

Suvorexant is effective and well-
tolerated in both men and women 
as a treatment for insomnia, and 
dose adjustment is not necessary 
based upon a patient’s sex. 

Seol (2019) A double-blind, randomized, placebo-controlled study of 
male subjects (n = 30). Subjects took suvorexant 20 mg, 
brotizolam (a GABAa agonist) 0.25 mg, or placebo 15 
minutes prior to sleep, and were forced awake at the 
90-minute mark of sleep. Subjects performed cognitive and 
physical tests before sleep, after forced awakening, and the 
following morning. 
Polysomnography was used to evaluate sleep 

Sleep time and efficacy were improved as compared with placebo in both 
groups receiving hypnotic agents. After forced awakening, sleep latency 
was 2 minutes in groups receiving hypnogogic agents, while latency was 24 
minutes in those subjects receiving placebo. REM latency was significantly 
decreased in the suvorexant group (48.8 minutes) compared to the 
brotizolam (81.7 minutes) and placebo (98.8 minutes) groups 
In regards to physical and cognitive performance, brotizolam impaired 
subjects significantly more than suvorexant and placebo. There was no 
significant difference in performance on physical and cognitive testing 
between the suvorexant and placebo groups. 

Suvorexant has less impairment of 
cognitive and physical functions 
after forced awakening compared 
to brotizolam and is comparable 
to brotizolam in regard to sleep 
latency, sleep time, and sleep 
efficacy. 

Fan (2017) 120 patients with insomnia were randomly assigned to two 
groups; suvorexant 40mg or placebo were given to two 
groups of patients. Outcomes were measured in total sleep 
time, time to sleep onset, and sleep quality. 

The suvorexant group improved in regard to total sleep time, time to sleep 
onset and sleep quality as compared with the placebo group. 
Adverse effects were more common in the group receiving suvorexant. 

Suvorexant was well-tolerated 
and efficacious as a treatment for 
insomnia 

Herring 
(2017) 

Subgroup analysis of 3 efficacy and 2 safety studies 
involving patients greater than 65 years of age who were 
diagnosed with insomnia, where patients were randomized 
into groups receiving 15mg suvorexant (n=202), 30mg 
suvorexant (n = 319), or placebo(n=318). Outcomes were 
evaluated via patient report and polysomnography analysis 
was performed on: night 1, week 1, month 1, and month 3 

6.4% of 30mg suvorexant group, 3.5% of 15mg suvorexant group, and 5.5% 
of the placebo group discontinued the study due to adverse effects, with 
somnolence being the most common adverse effect. The incidence of 
adverse events was not significantly different between the treatment and 
placebo groups. 
Baseline characteristics and symptom severity were similar across all 
groups at the beginning of the study. Baseline mean total sleep time was 5 
hours, and total sleep onset time was 1 hour. Sleep onset time and total 
sleep time were significantly decreased with both the 15mg and 30mg 
doses of suvorexant at all time points. 

Suvorexant improves sleep onset 
and sleep maintenance in elderly 
patients with insomnia, and was 
well-tolerated 

Herring 
(2019) 

Pooled elderly (greater than or equal to 65 years of age) and 
non-elderly (18 to 65 years of age) subjects (n=1824) from 
previous phase 3 studies were evaluated. The insomnia 
severity index, a seven-question, self-rated scale, was 
utilized in assessing sleep quality of subjects at baseline and 
three months following the study. 

Treatment with an age-adjusted dose of suvorexant improved insomnia 
severity scores greater than a placebo at the 3-month time point. The 
impact of insomnia on daily life portion of the insomnia severity index was 
significantly improved in the group of subjects taking suvorexant compared 
to placebo. 

Suvorexant improves sleep in 
insomniac patients and reduces 
impact of insomnia on patients’ 
daytime function 
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Author (Year) Groups Studied and Intervention Results and Findings Conclusions 

Svetnik 
(2018) 

Polysomnograms were analyzed from clinical trials involving 
1518 insomniac patients receiving either suvorexant or 
placebo to evaluate the number of and time spent in wakeful 
bouts, as well as the associated sleep quality (self-reported 
by patients) with patients’ wakeful bouts 

Compared to placebo, suvorexant decreased the number and time spent in 
bouts longer than 2 minutes (long bout) and increased the number of bouts 
shorter than 2 minutes (short bout). Long bout total time was decreased by 
32-54 minutes, and short bout time was increased by 2-6 minutes by 
treatment with suvorexant. This was significant when compared to placebo. 
Reduced long bout time was associated with good or excellent sleep quality, 
and sleep quality was significantly different between the two groups. 
When comparing placebo to suvorexant groups, the suvorexant group 
returned to sleep from their longest awakening twice as fast as the placebo 
patient. 

Suvorexant reduces wakefulness-
after-sleep-onset, thus improving 
sleep quality. 

Kawabe 
(2017) 

Thirty patients (mean age 15.7 +/- 2.4) with diagnosed 
insomnia were administered suvorexant. Results were 
evaluated with the Athens Insomnia Scale and the Clinical 
Global Impression, in both of which higher scores are 
considered “worse.” 

56.7% of patients successfully continued taking suvorexant. 5 of the 13 who 
did not complete the trial were lost to follow-up, 4 discontinued by choice, 2 
discontinues due to lack of efficacy. The remaining children who 
discontinued (n=2) had adverse effects, mainly abnormal dreams. 
The Athens Insomnia Scale was worse in patients who discontinued 
suvorexant compared with those who continued treatment. Clinical global 
impression scale scores significantly decreased in patients who completed 
the treatment with suvorexant. 

Suvorexant could be a treatment 
of adolescents’ insomnia 

Wrishko 
(2019) 

Patients were placed in open-label phase I trials were given 
a one-time dose of 4mg suvorexant. On the subsequent 10 
days, suvorexant was administered with either: a strong 
CYP3A4 inhibitor (ketoconazole, n=10), a moderate 
CYP3A4 inhibitor (diltiazem, n=20), or a CYP3A4 inducer 
(rifampin=10). 
Plasma concentrations were collected and analyzed for 
maximum plasma concentration, half-life, and time to 
maximum concentration. 

When suvorexant was administered with ketoconazole and diltiazem, 
exposure to suvorexant was increased. Exposure increase was greater with 
the strong inhibitor versus the moderate inhibitor. 
When suvorexant was co-administered with rifampin, exposure to 
suvorexant decreased. 
The most common adverse event was somnolence. 

CYP3A4 inducers/inhibitors have 
an effect on suvorexant 
pharmacokinetics, however, single 
doses can be tolerated in patients 
on those medications. 

Suvorexant, a Novel Dual Orexin Receptor Antagonist, for the Management of Insomnia

Health Psychology Research 9



minutes for the placebo group. At 4 weeks, mean change 
from baseline was -45 for the suvorexant group and -29 
minutes for the placebo group, and this was pronounced 
during the last third of the night. Partners of the patient 
noted a significant improvement in sleep quality for the su-
vorexant group as compared to the placebo group and there 
were no differences between the groups in partner-rated as-
sessment of the patient’s sleep or clinician impression of 
the degree of patient insomnia.66 

A clinical trial of 6 patients with dementia due to AD 
and insomnia (defined as sleeping for <4 hours continu-
ously) showed suvorexant is adequate in treating insom-
nia in Alzheimer’s dementia patients. Patients were eval-
uated at baseline with mini mental status exam (MMSE), 
physical self-maintenance scale (PSMS), and neuropsychi-
atric inventory (NPI). Patients were then given a daily dose 
of suvorexant and evaluated at weeks 1, 2, 3, and 4. Baseline 
scores for the MMSE and PSMS were 5.7 ± 5.89 and 10.8 ± 
5.53 respectively. There were no significant changes in NPI 
scores. All patients reported being able to sleep continu-
ously for >6 hours per night at trial’s completion.67 

ACUTE STROKE AND DELIRIUM RISK 

A retrospective cohort study of sleep quality and delirium 
in patients with acute stroke when given ramelteon plus 
a GABAR agonist (n= 104) or ramelteon plus suvorexant 
(n= 128). Sleep quality was improved with the addition of 
suvorexant to ramelteon therapy as opposed to the addi-
tion of a GABAR agonist. Delirium was less frequent in 
the suvorexant group as compared with the GABAR agonist 
group, as was a reduced recurrence of delirium. 
The addition of suvorexant to ramelteon therapy was as-

sociated with shorter hospital stays ([15-29], 21 days) in 
comparison to the addition of GABAR to ramelteon therapy 
([18-33], 25 days). The data show that the addition of su-
vorexant to ramelteon therapy in patients with acute stroke 
improves their quality of sleep without inducing delirium.68 

TYPE II DIABETES MELLITUS 

A single-arm, open-label interventional trial with 18 pa-
tients who had type 2 diabetes mellitus (T2DM) and insom-
nia was performed; patients were monitored without treat-
ment for days 1-3 and with treatment with suvorexant for 
days 4-6. Outcomes were monitored via continuous glucose 
monitoring (daily glucose levels), single-channel electroen-
cephalography (sleep architecture), and accelerometry (au-
tonomic nervous system function). Suvorexant treatment 
for 3 days improved patient sleep time from 340.3 minutes 
to 360.0 min. REM time was increased from 72.8min to 96.5 
min. non-REM increased from 260.3 min to 272.0 min. The 
24-mean glucose level of patients decreased significantly 
from 157.7 ± 22.9 during days 1-3 to 152.3 ± 17.8 mg/dL on 
days 4-6. This data demonstrate that treatment of insom-
nia with suvorexant in patients with T2DM improved their 
glycemic control in addition to their quality of sleep.69 

CONCLUSION 

Suvorexant offers an additional option for treating insom-
nia with a unique mechanism of action. Suvorexant is the 
first in a new class of insomnia agents designed to target 
orexin receptors involved in the regulation of arousal and 
wakefulness.37 Suvorexant does not appear to have the ad-
verse effects associated with traditional insomnia medica-
tions acting on benzodiazepine receptors such as amnesia, 
confusion, and gait disturbance.45 Another advantage of 
suvorexant is its capacity to cause minimal physical depen-
dence, making it a good alternative treatment option for 
patients who have a history of substance abuse.44 

Despite advancements in medications to treat insomnia, 
substantial opportunity remains to address the unmet 
needs of the disorder. Significant progress has been made 
in understanding the role of the orexin system in physio-
logical and pathological behaviors. Scientific advancements 
have allowed for more precise manipulation of orexin neu-
rons and associated brain regions, uncovering the dysreg-
ulation of the orexin system in psychiatric disorders.70 

Therefore, targeting the orexin system may prove to be a 
promising strategy to treat such disorders. Further research 
into novel hypnotics can establish sleep disorders as an in-
tegral part of cognitive disorders rather than a secondary 
component. 
Suvorexant has been proven to promote sleep and was 

the first orexin receptor antagonist approved by the FDA in 
2014 for the treatment of insomnia.45,71 The emergence of 
suvorexant for the treatment of insomnia has helped pave 
the way for the development of additional orexin recep-
tor antagonists to treat other disorders including anxiety 
and addiction. However, further research is needed to opti-
mize orexin receptor antagonists to achieve better physic-
ochemical properties and pharmacodynamics. Suvorexant 
is currently the only DORA available to the public for the 
treatment of insomnia and received a favorable risk-benefit 
profile in clinical trials.72 Its mechanism of action, phar-
macokinetic parameters, and relative lack of rebound and 
withdrawal effects render suvorexant a reliable choice for 
the treatment of insomnia. 
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Table 2. Efficacy of Suvorexant in Treating Insomnia with other Comorbidities          

Author (Year) Groups Studied and Intervention Results and Findings Conclusions 

Matsumura 
(2019) 

An observational study of 149 suspected OSA patients, who did not 
have insomnia at home, were studied whilst undergoing overnight 
polysomnography in-lab. Patients who experienced difficulty falling 
asleep (n=84) were given an optional one-time dose of suvorexant, 
followed by an add-on dose of zolpidem if still wakeful 1 hour after 
suvorexant’s administration. 

Of the 149 patients student, 65 were placed in the “no insomnia group. Of the 
remaining 84 patients who had difficulty falling asleep, 52.4% of the patients 
achieved sleep sufficient for PSG analysis with a single dose of suvorexant, while 
the remaining 47.6% required the addition of zolpidem 1 hour later. There was 
no significant change between the insomnia and no insomnia groups in regard to 
sleep time or quality, according to a subjective survey, and no adverse events 
occurred. 

Suvorexant is a 
mild hypnotic that 
may be utilized for 
suspected OSA 
patients when 
they experience 
in-laboratory 
insomnia during 
PSG. 

Herring 
(2020) 

A randomized, double-blind, 4 week trial of 1:1 placebo: suvorexant 
treatment was studied in patients (n=285) between the ages of 50-90 
who met the DSM-5 criteria for Alzheimer’s disease dementia 
(determined via investigator interview of the patient) and insomnia 
(determined via interview and PSG as a mean total sleep time of<6 
hours per night). Patients were required to have a trial partner who 
resided with the patient overnight. 
Treatment /placebo was administered 30 minutes prior to the patient’s 
bedtime, and mean total sleep time and wake after sleep onset time 
were assessed by PSG. Subjective assessment of patient and partner 
sleep was given by the trial partner. 

Baseline mean sleep time for patients was 77 minutes in the suvorexant group 
(n=142) and 84 minutes in the placebo group (n=143) at the beginning of this 
trial. At week 4 of the trial, greater than or equal to 50-minute improvement in 
mean sleep time was seen in 62% of the suvorexant group and 45% of the 
placebo group; greater than or equal to 60-minute improvement in mean sleep 
time was seen in 55% of the suvorexant group and 40% of the placebo group. 
Baseline mean wake after sleep onset was 60 minutes for suvorexant patients 
and 61 minutes for the placebo group. At 4 weeks, mean change from baseline 
was -45 for the suvorexant group and -29 minutes for the placebo group, and 
this was pronounced during the last third of the night. 
Partners of the patient noted a significant improvement in sleep quality for the 
suvorexant group as compared to the placebo group. 
There were no differences between the groups in partner-rated assessment of 
the patient’s sleep or clinician impression of the degree of patient insomnia. 

Suvorexant 
improved mean 
total sleep time in 
patients with 
probable 
Alzheimer’s 
dementia and 
insomnia. 

Hamuro 
(2018) 

Clinical trial of 6 patients with dementia due to AD and insomnia 
(defined as sleeping for <4 hours continuously). Patients were evaluated 
at baseline with mini mental status exam (MMSE), physical self-
maintenance scale (PSMS), and neuropsychiatric inventory (NPI). 
Patients were then given a daily dose of suvorexant and evaluated at 
weeks 1,2,3, and 4. 

Baseline scores for the MMSE and PSMS were 5.7 ± 5.89 and 10.8 ± 5.53 
respectively. There were no significant changes in NPI scores. All patients 
reported being able to sleep continuously for >6 hours per night at trial’s 
completion. 

Suvorexant is 
adequate in 
treating insomnia 
in Alzheimer’s 
dementia patients 

Kawada 
(2019) 

Retrospective cohort study of sleep quality and delirium in patients with 
acute stroke where patients were given ramelteon plus a GABAR 
agonist (n= 104) or ramelteon plus suvorexant (n= 128). 

Sleep quality was improved with the addition of suvorexant to ramelteon 
therapy as opposed to the addition of a GABAR agonist. Delirium was less 
frequent in the suvorexant group as compared with the GABAR agonist group, 
as was a reduced recurrence of delirium. 
The addition of suvorexant to ramelteon therapy was associated with shorter 
hospital stays ([15-29], 21 days) in comparison to the addition of GABAR to 
ramelteon therapy ([18-33], 25 days). 

Addition of 
suvorexant to 
ramelteon 
therapy in 
patients with 
acute stroke 
improves their 
quality of sleep 
without inducing 
delirium. 
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Author (Year) Groups Studied and Intervention Results and Findings Conclusions 

Toi 2019 Single-arm, open-label interventional trial with 18 patients who had 
type 2 diabetes mellitus (T2DM) and insomnia; pt were monitored 
without treatment for days 1-3 and with treatment with suvorexant for 
days 4-6. Outcomes were monitored via continuous glucose monitoring 
(daily glucose levels), single-channel electroencephalography (sleep 
architecture), and accelerometry (autonomic nervous system function). 

Treatment of the patients with suvorexant for 3 days improved sleep time from 
340.3 minutes to 360.0 min. REM time was increased from 72.8min to 96.5 min. 
non-REM increased from 260.3 min to 272.0 min. The 24-mean glucose level of 
patients decreased significantly from 157.7 ± 22.9 during days 1-3 to 152.3 ± 
17.8 mg/dL on days 4-6. 

Suvorexant 
treatment of 
insomnia in 
patients with 
T2DM improved 
their glycemic 
control in addition 
to their quality of 
sleep. 
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