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Abstract

Introduction and purpose of review: Insomnia is a prevalent disorder responsible for multiple
negative effects on human health. Its treatment involves both non pharmacological and
pharmacological methods, however many common insomnia medications are recommended
not to be used long term. Daridorexant is a new dual orexin receptor inhibitor, recently approved
by the EMA for use in the European Union. The aim of this study is to present current
knowledge concerning daridorexant safety, efficacy and general characteristics.

Methods: Pubmed database literature review has been performed. Relevant studies regarding
daridorexant and insomnia have been assessed. Product characteristics available on EMA, FDA
and Idorsia Pharmaceuticals websites have also been inspected.

Current state of knowledge: Studies suggest that daridorexant is generally safe and
significantly improves the night-time and daytime functioning of people suffering from
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insomnia, by enabling them to fall asleep in shorter periods of time and stay asleep for longer.
It increases time spent in both REM and non-REM phases proportionally and does not disturb
physiological sleep architecture. It shows no residual effects in the morning and can be used
long-term, with no reduced efficacy and with no signs of physical dependence or withdrawal
symptoms. It rarely leads to serious adverse effects and is contraindicated only in a few groups
of patients.

Conclusions: Daridorexant is a recently approved dual orexin receptor inhibitor with a
promising long-term use safety and efficacy profile. As it is a new medication, further

investigation concerning the side effects observed over time should be advised.

Keywords: daridorexant; DORAs; dual orexin receptor antagonists; orexin; insomnia;

treatment

Introduction

Insomnia is a prevalent disorder [1] associated with difficulty initiating sleep, maintaining sleep
or early-morning awakenings [2]. It causes negative effects on daytime functioning such as
fatigue, irritability, memory impairment and reduced motivation and is associated with
deterioration of academic and work performance [1, 3, 4]. It is estimated that the annual loss of
quality-adjusted life years from insomnia might be higher than the loss caused by many other

common medical conditions such as depression, arthritis and hypertension [5, 6].

Despite the fact that insomnia often coexists with other medical comorbidities such as
respiratory and gastrointestinal disorders, it is a distinct condition and should be treated as such
[3, 7]. Insomnia treatment involves both pharmacological and non pharmacological ways. Its
suggested first-line approach is a cognitive behavioral therapy (CBT-I) which is a fully non
pharmacological method, now extended to a digital version - digital behavioral therapy (dCBT-
). CBT-I combines cognitive therapy with behavioral and educational interventions [5, 8].
Pharmacological insomnia treatment includes numerous off-label and over-the-counter
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substances as well as medications approved by the U.S. Food and Drug Administration (FDA).
FDA approved drugs involve GABA receptors agonists (benzodiazepines and non-
benzodiazepine Z-drugs), ramelton - melatonin receptor agonist, doxepin - tricyclic
antidepressant and DORA’s - dual orexin receptor antagonists. Commonly used over-the-
counter and off-label medications, as well as other substances used for insomnia treatment,
include antidepressants (trazodone, mirtazapine), anticonvulsants (pregabalin, gabapentin),
antipsychotics (quetiapine, olanzapine), antihistamines (doxylamine, diphenhydramine),
melatonin and alcohol [3, 1]. Many above-mentioned substances offer relief for either sleep-
maintenance or initial insomnia, but rarely for the two of them and are often associated with

drug dependence and adverse effects [9, 3, 7].

Pathophysiology of insomnia and sleep physiology

Due to its complex nature and frequent presence of comorbid conditions it is impossible to
define one insomnia mechanism. Many factors such as family history of sleep disorders,
advanced age, female gender, stressful events, depressed mood and substance abuse are known
to predispose to its formation [1, 10], however the exact pathophysiology is still unclear. It is
thought that the main cause of insomnia is associated with cognitive arousal and dysregulation

of circadian and homeostatic mechanisms [3, 5].

There are two main systems responsible for wakefulness and sleep control. Wakefulness is
promoted by the reticular activation system (RAS) nuclei [11, 5]. In large part they are activated
by a neuropeptide orexin, which is synthesized in the lateral hypothalamus and perifornical
areas [12, 13]. There are two known kinds of orexin neuropeptides - orexin A (OXA) and orexin
B (OXB). They activate RAS nuclei through two receptors: OX1R and OX2R. OX1 receptor
has a higher affinity to orexin A, while OX2 receptor bonds both orexin A and orexin B with
similar affinity [12, 14]. RAS neurons release such neurotransmitters as norepinephrine,
acetylcholine, histamine and serotonin which play an important role in regulating arousal [15,
11, 16]. Additionally, orexin receptors are linked to other psychiatric disorders such as binge

eating, substance abuse and anxiety [17, 18, 19].

Orexin inhibition and deactivation of the orexin system is known to initiate sleep during the
night. Neurotransmitters responsible for RAS inhibition are y-aminobutyric acid (GABA) and
5



galanin, which are released by the ventrolateral preoptic region (VLPR) [5, 20, 21]. It is
demonstrated that orexin deficiency is associated with narcolepsy type 1, sleep disorder
characterized by excessive daytime sleepiness [12, 22, 23]. Studies suggest that orexin mimetic
can safely stimulate wakefulness through the orexin receptors agonism and orexin receptors

antagonists can play an important role in promoting sleep during the night [12].

Dual orexin receptor antagonists

There are two kinds of orexin receptor antagonists - selective orexin receptor antagonists, which
bind with one specific orexin receptor (1-SORAs - antagonists for OX1 receptor and 2-SORAS
- antagonists for OX2 receptor) and dual orexin receptor antagonists (DORAS) which bind with
both OX1 and OX2 receptors [22]. There are three dual receptor antagonists approved by FDA
for treating insomnia: suvorexant (approved in 2014 [24]), lemborexant (approved in 2019 [25])
and daridorexant (approved in 2022 [26]). Daridorexant is the only DORA approved by the
European Medicines Agency (EMA) for use in the European Union [27].

Daridorexant - clinical development

Daridorexant is a new dual orexin receptor antagonist, developed by Idorsia Pharmaceutical
under the trade name Quviviq® [9, 26]. It was approved by the Food and Drug Administration
and European Medicines Agency in 2022 [28] and is currently being introduced into the
European market. In the European Union daridorexant is indicated for treating adult patients
whose insomnia symptoms last for at least three months and are significantly affecting patients
daytime activity [28]. Daridorexant underwent a clinical pharmacologic program which
included 18 completed Phase 1 studies, 3 Phase 2 studies and 2 Phase 3 studies. The phase 3
studies have been supported by additional double-blind phase 3 extension studies which lasted
9 months (12 months in total) [29]. Clinical trials have shown detailed information about long-
term safety and efficacy of daridorexant and are rated as high quality in accordance with the

Cochrane risk of bias assessment criteria [9, 30].



Daridorexant - way of action

Daridorexant crosses the blood-brain-barrier and competitively bonds to the active site of both
orexin receptors (OX1 and OX2) [31, 32]. It inhibits wakefulness, enables patients to fall asleep
in shorter periods of time, stay asleep for longer and improves daytime functioning [28, 33].
Unlike common insomnia medications, such as benzodiazepines and Z-drugs, it elongates both
REM and non-REM sleep phases proportionally and enables patients to maintain a
physiological sleep architecture [9, 34, 35]. It is suggested that due to the OX1 receptor
antagonism, daridorexant may have a positive effect on reducing patients anxiety about their
ability to fall asleep [9, 34, 36].

Daridorexant does not affect receptors other than OX such as GABAergic or opioid, what
results in reduced risk of substance dependency [9, 34, 32]. Studies demonstrate that even when
used long-term, patients treated with daridorexant do not show signs of physical dependence
and withdrawal symptoms [33]. Moreover, data suggest that daridorexant does not cause effects
typical for GABA-A receptor modulators and preserves muscle coordination and strength, as

well as shows no negative effects on memory and cognition [31, 34].

Daridorexant - pharmacodynamics and pharmacokinetics

Daridorexant is recommended to be taken approximately 30 minutes before going to bed, as its
onset of action (for doses 25mg and 50mg) is between 30 and 40 minutes, while its estimated
time to peak maximum plasma concentrations is reached within 1 and 2 hours [26, 37, 30]. If
daridorexant is taken during or after a high calorie meal the time needed to reach maximum
plasma concentration might be elongated [38, 39]. Daridorexant’s terminal half-life time is
approximately 8 hours and it is advised not to be taken, if the time prior to waking is less than
7 hours [26]. Because of the 8 hours terminal half-life time, daridorexant shows no residual
effects in the morning if taken as recommended [9, 34]. Also, daridorexant shows dose
proportional plasma exposure from 25 mg to 50 mg and does not accumulate after single or
multidose administration [26]. Daridorexant is mainly metabolized by the cytochrome P450
(CYP3AA4) and its metabolites are mostly excreted in feces (~57%) and urine (~28%) [26].



Daridorexant - safety and efficacy assessed in clinical trials

Safety and efficacy of daridorexant have been examined in multiple clinical trials, including
phase 2 and phase 3 studies, which were extended to 40 weeks in total. They demonstrate that
daridorexant is generally safe and significantly improves the night-time and daytime

functioning of patients suffering from insomnia, even when used long-term [33].

The main parameters used to assess the efficacy of daridorexant were WASO (wake after sleep
onset), TST (total sleep time) and LPS (latency to persistent sleep). The tool used to evaluate
patients daytime functioning was The Insomnia Daytime Symptoms and Impacts Questionnaire

(IDSIQ). Details and results of phase 2 and phase 3 studies are shown in tables below.

Authors, . :
study ID Study objectives [29] Study details [29]
Efficacy, Participants: 360 adult (<65 years old [41]) patients
Dauvilliers et | pharmacokinetics and Duration: 29 days
al. [40], AC- | safety of daridorexant in | - Treatment: 5/10/25/50 mg daridorexant; 10 mg

078A201 [29]

adult patients with
insomnia disorder

zolpidem; placebo
Type of study: Placebo, double blind phase 2 trial

Participants: 58 elderly patients (65-85 years old

Zammit et al. Efficacy, [43])

[42], pharmacokinetics and Duration: 5 periods lasting 2 days, separated by
AC-078A202 |safety of daridorexant in|  wash-out 5-12 days periods

[29] elderly patients Treatment; 5/10/25/50 mg daridorexant; placebo

Type of study: Placebo, double blind phase 2 trial

Mignot etal., | Efficacy and safety of Participants: 930 adult and elderly patients

[30] daridorexant in adult Duration: 3 months
ID-078A301 and elderly patients Treatment: 25/50 mg daridorexant; placebo

[29] with insomnia disorder | . Tyne of study: Placebo, double blind phase 3 trial
Mignot etal., | Efficacy and safety of Participants: 924 adult and elderly patients

[30] daridorexant in adult Duration: 3 months
ID-078A302 and elderly patients Treatment: 10/25 mg daridorexant; placebo

[29] with insomnia disorder

Type of study: Placebo, double blind phase 3 trial




Authors,

study ID | Study objectives [29] Study details [29]
Kunz et al. [33] - Participants: 804 adult and elderly patients who
1D-078A303 completed phase 3 studies

(extension of | Long-term safety and

ID-078A301 | efficacy of daridorexant - Duration: 9 months (12 mon_ths in total)
and 1D- - Treatment: 10/25/50 mg daridorexant; placebo

078A302) [29] - Type of study: Placebo, double blind phase 3 trial

Table 1. Details of phase 2 and phase 3 clinical trials which assess daridorexant efficacy and safety.

Authors,

Efficacy - study results Safety - study results
study ID cacy - study resu y - study resu
Dauvilliers et Significant dose-response relationship in the reduction No clinically relevant
Al AC of WASO and LPS from baseline to days 1 and 2 with daridorexant-related
07'5; A201 daridorexant, the reductions were sustained through to | serious adverse effects

28th and 29th day (p=0.050 and p=0.042) [40] have been observed [40]

Daridorexant-related
reported adverse effects
Significant reduction of WASO (-32.0, -45.1, -61.4 were similar to placebo-
Zammit et | minutes for 10, 25, and 50 mg, respectively) and LPS | related reported adverse

al., (-44.9, -43.8, -45.4 minutes for 10, 25, and 50 mg, effects with the most
AC-078A202 respectively) with daridorexant in comparison to common being fatigue,
placebo (p<0.025) [42] nasopharyngitis, gait
disturbance, and headache
[42]




Authors,
study ID

Efficacy - study results

Safety - study results

Mignot et al.,
ID-078A301

Significant reduction of WASO at month 1 and month
3 in comparison to placebo with both 25 mg and 50
mg doses of daridorexant (p<0.0001). Significant
reduction of LPS at month 1 and month 3 in
comparison to placebo with 50 mg (p<0.001) and 25
mg (p=0.0005 at month 1 and p=0.0015 at month 3)
doses of daridorexant. Significant improvement of
self-reported TST at month 1 and month 3 with 50 mg
(p<0.0001) and 25 mg (p=0.0013 at month 1 and
p=0.033 at month 3) of daridorexant when compared
with placebo. Significant improvement of IDSIQ
sleepiness domain scores at month 1 and month 3 with
50 mg (p<0.0001 at month 1 and p=0.0002 at month
3) daridorexant when compared to placebo but no
significant IDSIQ sleepiness domain scores
improvement with 25 mg (p=0.055 at month 1 and
p=0.053 at month 3) of daridorexant when compared
to placebo [30]

Daridorexant-related
reported adverse effects
were similar to placebo-

related adverse effects
with the most common
being nasopharyngitis and
headache [30]

Mignot et al.,
ID-078A302

Significant reduction of WASO at month 1
(p=0.0001) and month 3 (p=0.0028) and improvement
in self-reported TST at month 1 and month 3
(p<0.0001 for both) with 25 mg daridorexant when
compared to placebo. No significant changes in LPS
(p=0.030 at month 1 and p=0.0053 at month 3) and
IDSIQ sleepiness domain scores (p=0.073 at month 1
and p=0.012 at month 3) with 25 mg of daridorexant
in comparison to placebo. No significant WASO
(p=0.37 at month 1 and p=0.57 at month 3), self-
reported TST (p=0.0009 at month 1 and p=0.0028 at
month 3), LPS (p=0.38 at month 1 and p=0.32 at
month 3) and IDSIQ sleepiness domain scores
(p=0.30 at month 1 and p=0.14 at month 3) changes
with 10 mg of daridorexant when compared to

Daridorexant-related
reported adverse effects
were similar to placebo-

related adverse effects
with the most common

being nasopharyngitis and
headache [30]

placebo [30]
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Authors,
study ID

Efficacy - study results

Safety - study results

Kunz et al.
ID-078A303
(extension of
ID-078A301

and ID-
078A302)

Daridorexant, when compared to placebo, provided
sustained efficacy in improving self-reported TST and
decreasing IDSIQ scores observed in the 12 weeks
studies. Improvements in night-time insomnia
symptoms and daytime functioning were mostly seen
with daridorexant 50 mg and included increases in
self-reported TST from the 12-week study baseline
when compared to placebo (p=0.014 at week 12,
p=0.063 at week 24, p=0.055 at week 36) and
decreases in the IDSIQ total score from the baseline
when compared to placebo (p=0.0015 at week 12,
p=0.0019 at week 24 and p=0.0058 at week 36) [33]

The overall incidence and
severity of daridorexant-
related adverse effects
was similar across groups
(including placebo group).
Mostly reported adverse
effects were mild or
moderate (91.2%) and the
most common was
nasopharyngitis. Other
adverse effects included
falls, headache,
somnolence, dizziness and
fatigue. Serious adverse
effects were reported in
less than 5.5% patients of
all groups. No sign of
tolerance, physical
dependance or rebound
has been observed [33]

Table 2. Results of clinical trials mentioned in Table 1.

Daridorexant - side effects

The incidence of adverse effects in clinical trials was similar in daridorexant and placebo

groups. Main side effects reported by participants were nasopharyngitis, headache, falls,

somnolence, dizziness, and fatigue [42, 30, 33]. During clinical trials, no sign of drug tolerance,

physical dependance or rebound has been observed [33, 38, 44]. Phase 1 clinical trial has

demonstrated no effect of daridorexant on QT interval prolongation in healthy participants [45].

Daridorexant should be used with caution in patients attempting to drive the following day,

until individual reaction to daridorexant is assessed [46]. Presence of other side effects such as
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CNS-depressant effects, sleep paralysis, hypnagogic/hypnopompic hallucinations or cataplexy-

like symptoms should also be monitored in patients treated with daridorexant [47].

Daridorexant - drug interactions

Daridorexant is mainly metabolized by the cytochrome P450 (CYP3A4) and its
coadministration with strong CYP3A4 inhibitors, as well as moderate and strong CYP3A4
inducers should be avoided [26]. Daridorexant should not be taken in doses higher than 25 mg
if moderate CYP3A4 inhibitors are also administered. Such medications include diltiazem,
erythromycin, ciprofloxacin, cyclosporine and others [47]. Concurrent use of daridorexant with
gastric acid secretion modifiers can alter daridorexant pharmacokinetic parameters, however
dose adaptation is not required [48]. If used together, ethanol might prolong time to reach
maximum plasma concentration of daridorexant. Due to potential additive effects, dose
modifications might be needed if daridorexant is coadministered with CNS depressants [49,
47].

Daridorexant - recommended use in patients with comorbid diseases

Daridorexant is not recommended in patients suffering from severe hepatic impairment. Lower
amounts of daridorexant should be administered if moderate hepatic impairment is present
[50,47]. There is no need for dose adjustment in patients with renal function impairment [51,
47]. Daridorexant does not impair night-time respiratory function in patients with moderate
chronic obstructive pulmonary disease and mild to moderate obstructive sleep apnea [52, 53,
54]. 1t should be used with caution in patients exhibiting symptoms of depression or with pre-
existing psychiatric conditions, as isolated cases of suicidal ideation have been observed in
phase 3 clinical study [33, 47]. Daridorexant should not be administered to patients suffering
from narcolepsy and patients hypersensitive to the active substance or any of the excipients
[47].

Daridorexant - recommended dosing
Daridorexant is available in a form of 25 mg and 50 mg tablets [26]. Its dosage should be

determined individually, however studies suggest that improved night-time and daytime
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symptoms of insomnia are mostly pronounced with 50 mg daridorexant [33]. Despite the fact
that daridorexant appears to be generally safe at both 25 mg and 50 mg doses [33], there are
cases where higher dosing is contraindicated, such as with concurrent use of moderate inhibitors
of CYP3AA4 or in patients with moderate hepatic impairment [50, 47]. Dose adjustments might
be required if daridorexant is co-administered with CNS depressants [49, 47]. The maximum

daily dose of daridorexant is 50 mg [47].

Summary

Insomnia is a prevalent disorder, associated with multiple negative health consequences.
Despite the availability of many insomnia medications, its treatment is often limited by drug
dependence and adverse effects. Daridorexant is a new dual orexin receptor inhibitor which
reduces insomnia symptoms by inhibiting wakefulness. It decreases time needed to fall asleep
and increases total sleep time with proportional effect on both REM and non-REM phases and
so does not affect physiological sleep architecture. It shows positive effects on day-time
functioning and does not cause morning sleepiness. Patients treated with daridorexant do not
exhibit signs of physical dependence or withdrawal symptoms. Studies show that daridorexant
administered for up to 12 months is generally safe and does not lose efficacy over time. Its main
side effects include nasopharyngitis, headache, falls, somnolence, dizziness and fatigue, while
severe adverse effects are rarely observed. Daridorexant use should be avoided in patients
suffering from hepatic impairment or treated with strong CYP3A4 inhibitors as well as with
moderate and strong CYP3A4 inducers. In view of the fact that daridorexant is a recently
developed medication, further investigation concerning daridorexant long term safety should

be advised.
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