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ABSTRACT

Introduction and objective: Insomnia is one of the most prevalent sleep disorders in the adult population, thereby new
methods of pharmacological treatment ought to be analyzed. Current novelty in insomnia treatment is daridorexant, a
representative of the dual orexin receptor antagonist (DORA). Given that, the orexin system becomes overactive with age,
explaining sleep of lower quality and quantity observed in older population, it is worth analysing the effect of the dual
receptor antagonist (DORA) on the insomnia issue in older adults, and whether it proposes a safer choice among the existing
pharmacological possibilities.

Review methods: A comprehensive literature review was conducted, analyzing studies from the PubMed database of articles
published between 2020 and 2025.

Brief description of the state of knowledge: Insomnia treatment is based on both non-pharmacological and
pharmacological methods. While among non-pharmacological methods cognitive-behavioral therapy is the one
recommended, the choice of proper pharmacotherapy can impose more difficulties. The most commonly used medications,
nonbenzodiazepine sedative hypnotics, lead to serious adverse effects and impose a risk of dependency. Daridorexant, a
medication of proven efficacy, may propose a safer alternative, and furthermore, a more effective one.

Summary: In this review, we decided to analyse the existing literature to present the current state of knowledge on the
above-mentioned issue with a perspective of the future of this branch of medicine.
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Introduction

Insomnia is nowadays considered as one of the “civilization diseases" (Wichniak et al., 2023), next to
cardiovascular disease (Baglioni et al., 2011), type 2 diabetes, obesity, hypertension, stroke, COPD, and
depression (Khalchitsky, 2021). Not only is insomnia a disease in itself, but it is also a cause of other somatic
disorders, such as cardiovascular diseases (Sofi et al., 2014) or mental disorders such as depression (Baglioni
et al., 2011). In the last decade, the prevalence of insomnia rose drastically. Recent research indicates that
insomnia affects up to 16.2 % of the global population (Benjafield et al., 2025). The world’s older population
continues to grow exponentially. At present, according to the United Nations Departament of Economics on
Social Affairs Population Division, over 700 million people are 65 years old or older, and by 2050, the number
will double. Taking that into consideration, it is crucial to focus research efforts on insomnia in this
demographic and to develop age-appropriate interventions.

Although Cognitive-Behavioral Therapy for Insomnia (CBT-I) is the gold standard for all adults, the
conduct of this treatment is often rejected by both patients and physicians. As a result, pharmacological
treatment remains widely used (Table 1), with nonbenzodiazepine sedative hypnotics (zolpidem, zopiclone,
eszopiclone, zaleplon) being the most commonly prescribed agents (Ledn-Barriera et al., 2025; Wichniak et
al., 2023). These nonbenzodiazepine sedative hypnotics can present adverse effects such as headaches,
dizziness, morning sleepiness, and memory disorders (Wichniak et al., 2023). Furthermore, zolpidem was
proven to be a risk factor for hip fracture and TBI, resulting in hospitalization (Tom et al., 2016). This
encourages research for a safer and at the same time possibly more effective insomnia treatment, especially
for patients over 65 years.

Table 1. Pharmacological treatment of insomnia based on The European Insomnia Guideline 2023
(Riemann et al., 2023)

Group Medications

Diazepam, flunitrazepam, flurazepam, lormetazepam, nitrazepam,

Benzodiazepines .
oxazepam, temazepam, triazolam

Benzodiazepine receptor

agonists Zaleplone, zolpidem, zopiclone, eszopiclone

Agomelatine, amitriptyline, doxepin, mianserin, mirtazapine,

Sedating antidepressants trazodone, trimipramine

Chlorprothixene, levomepromazine, melperone, olanzapine,

Antipsychotics pipamperone, prothipendyl, quetiapine
Antihistamines Diphenhydramine, doxylamine, hydroxyzine, promethazine
Phytotherapeutics Hops, kava-kava, melissa, passiflora, valerian, lavender
Melatonin receptor agonists Fast-release melatonin, ramelteon, prolonged-release melatonin
Orexin receptor antagonist Daridorexant
Methods

This narrative review was based on a non-systematic literature search of PubMed articles published
between 2020 and 2025. The following keywords were used in the search for scientific papers: “daridorexant”,
“insomnia”, “elderly patients”, “comorbidities”, “chronic pulmonary obstructive disease”. We included peer-
reviewed clinical trials, meta-analyses, the latest guidelines, systematic reviews, regulatory agency reports,
and statistics from international organizations, in both English and Polish. The selection process included the
evaluation of titles, abstracts, and full texts for relevance and methodological quality. No formal inclusion or

exclusion criteria were applied.
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Epidemiology, Definition, Signs & Symptoms

Insomnia is the most common sleep disorder among adults aged 65 or older (Fietze et al., 2022). The
prevalence of insomnia symptoms rises with age, affecting nearly 50% of this population. While intermittent
symptoms affect approximately 50% of older adults, 12% to 20% of those over age 65 meet the formal
diagnostic criteria of chronic insomnia disorder (CID) (Janto et al., 2018). However, when including broader
subjective complaints, some studies suggest that it can be as high as 40 to 70% (Wichniak et al., 2023;
Zelabowski et al., 2025). Females have a 1.4 times greater risk of experiencing insomnia compared to males,
and this is also observed in later life (Zelabowski et al., 2025).

Insomnia disorder is characterized by subjective reports of difficulty initiating or maintaining sleep,
early-morning awakenings, or non-restorative sleep despite adequate opportunity for rest (Cyrkler et al., 2025;
Leon-Barriera et al., 2025; Rosenberg et al., 2021; Skalski, 2012). We can diagnose chronic insomnia disorder
(CID) when sleep disturbances occur at least three times per week for a duration of 3 months or longer, and
short-term if it persists for less than 3 months. What is crucial for a proper diagnosis is to determine whether
the patient’s significant areas of life, such as social interactions, work, school, or other critical functions, are
impaired, or if these nighttime issues are leading to significant distress (Riemann et al., 2023; Rosenberg et al.,
2021).

Common patient complaints include difficulty initiating and/or maintaining sleep, frequent or prolonged
nighttime awakenings, and early-morning awakenings with an inability to resume sleep (Riemann et al., 2023;
Rosenberg et al., 2021). In addition to nocturnal symptoms, daytime complaints include fatigue, malaise,
daytime sleepiness, and irritability. Patients frequently report cognitive deficits, including impaired attention,
concentration, and memory, as well as a tendency to errors or accidents in workplace or driving environments
(Riemann et al., 2023; Skalski, 2012).

The presentation of insomnia in individuals aged 65 and older differs in terms of quality from that in
younger populations. Common complaints among older adults include frequent nocturnal awakenings and
difficulty maintaining sleep. In contrast, younger individuals are more likely to have trouble falling asleep
(Ledn-Barriera et al., 2025; Wichniak et al., 2023; Zetabowski et al., 2025). Aging is also associated with
changes in circadian rhythms, leading older adults to feel sleepy earlier in the evening and wake up earlier in
the morning (Leon-Barriera et al., 2025). Most age-related changes stabilize around age 60, while sleep
efficiency continues to decline after age 90, which is linked to increased morbidity (Ledn-Barriera et al., 2025).

Pathophysiology of insomnia and the orexin system

Current understanding of the origin of insomnia, or its pathophysiology, largely centers on hyperarousal,
in which there’s an imbalance or overactivity in the body’s sleep-wake regulation. This condition is
characterized by increased cognitive, somatic, and cortical activation. Unlike healthy individuals, patients with
insomnia experience a failure of the wake-promoting system to deactivate at habitual bedtime (Karol
Grabowski, 2011; Muehlan et al., 2023; Rosenberg et al., 2021).

The orexin system (Figure 1), also known as the hypocretin system, is recognized as a key central player
in maintaining alertness and regulating wakefulness stability, and is highly implicated in the mechanism
underlying chronic insomnia (Cyrkler et al., 2025; Muehlan et al., 2023; Rosenberg et al., 2021). The system
uses two neuropeptides, orexin-A (OX-A) and orexin-B (OX-B), derived from a common precursor. These
peptides bind to two G-protein-coupled receptors, Orexin Receptor type 1 (OX1R) and Orexin Receptor type
2 (OX2R). OX-A binds strongly to both, while OX-B primarily targets OX2R (Muehlan et al., 2023;
Rosenberg et al., 2021; Sarathi Chakraborty et al., 2023).
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OX-A binds strongly to OX-B primarily
both OX1R & OX2R targets OX2R

Orexin A Orexin B

+ +
\ 4 \ 4

alertness, wakefulness and vigilance

Fig. 1. Schematic presentation of the orexin system; OX-A - orexin A, OX-B - orexin B, OXIR - Orexin
Receptor type I, OX2R - Orexin Receptor type 2

Orexin peptides are exclusively produced by a small group of neurons in the hypothalamus. These
neurons have extensive excitatory projections throughout the brain, targeting major wake-promoting regions.
They integrate both external and internal information, such as light/dark cycles, emotional states, and energy
balance, to appropriately adjust arousal levels (Muehlan et al., 2023). Orexin neurons are very active during
wakefulness, decrease firing during calm waking, and become mostly silent during sleep. This cycle helps to
stabilize wakefulness by allowing the body to cope with growing sleep pressure that accumulates during
prolonged wakefulness (Muehlan et al., 2023).

The core mechanism of insomnia is proposed to be a disruption of the natural "flip-flop switch" between
wake and sleep states, driven by inappropriate orexin signaling. In individuals with insomnia, it is hypothesized
that inappropriately high orexin levels contribute to the hyperarousal state by continuing to stimulate wake-
promoting systems and inhibiting sleep-active centers (Muehlan et al., 2023). Aging is associated with
increased activity in the orexin/hypocretin system, which may contribute to difficulties in sleep consolidation
and the increased sleep fragmentation commonly observed in older adults (Fietze et al., 2022).

Since orexin promotes wakefulness, drugs that act as Dual Orexin Receptor Antagonists (DORAs), such as
daridorexant, block orexin's binding to its receptors, thereby reducing excessive wake signaling (Boof et al., 2022;
Muehlan et al., 2023; Rosenberg et al., 2021). This approach promotes sleep without inducing the widespread
central nervous system inhibition associated with traditional GABA receptor agonists (Muehlan et al., 2023).

Dual orexin receptor antagonists (DORA)

Dual orexin receptor antagonists (DORA) is the most recent development in insomnia treatment. This class
of medication reacts with the orexin receptors that most commonly are localized in the hypothalamic region (Vraka
et al., 2023). Through activating corresponding receptors orexin A and B, they reduce the onset of REM sleep and
suppress non-REM sleep (Fietze et al., 2022). DORA interacts with the previously mentioned orexin receptors,
enabling orexin A and B activity, and promoting wakefulness and alertness through blockage of the wake promotion
associated with the orexin signaling pathway (Beuckmann et al., 2017; Janto et al., 2018), and resulting in anti-
insomnia properties, though preserving the normal sleep architecture (i.e., non-REM/total sleep and REM/total sleep
ratios) (Clark et al., 2020; Snyder et al., 2016) The DORA’s representatives that are currently in the spotlight are
daridorexant, lemborexant, and suvorexant (Table 2). In a recent meta- analysis, all active treatments, considering
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those medications outperformed placebo in terms of all efficacy outcomes (Kishi et al., 2025). All three of them are
approved in the USA by the FDA (Food and Drug Administration). However, only daridorexant has been approved
by the EMA (European Medicines Agency) in 2022 to be used in the European Union (Quvivig | European
Medicines Agency (EMA), 2022).

Table 2. Properties of Daridorexant, Lemborexant, Suvorexant

Properties of Daridorexant, Lemborexant, Suvorexant

Name of the drug Daridorexant Lemborexant Suvorexant
Trade Name Quviviq Dayvigo Belsomra
Tmax 1-2h 1-3h 2h
Half- life 8h 17-19h 15h
Approved doses 25 mg, 50 mg 5 mg, 10 mg 5 mg, 10 mg, 15 mg, 20mg
Somnolence, abnormal
Headache,
. Somnolence, headache, dreams, headache,
Adverse effects somnolence/fatigue, . . ) .
. nightmares, parasomnias potential narcolepsy-like
dizziness, nausea
symptoms
Date of FDA approval 2022 2019 2014
Date of EMA approval 2022 - -
Daridorexant

Daridorexant — the only representative of DORA accepted both in the USA and in Europe, is a highly
potent molecule, equally affecting both the OX1 and OX2 receptors (Treiber et al., 2017). Compared to
lemborexant and suvorexant, it provides a more favorable pharmacokinetic profile, shorter time needed to
achieve the maximum plasma concentration (Tmax 1-2h) that enables fast sleep onset and a short half-life of
8 hours, compared to other DORAs’ half-life duration (Zetabowski et al., 2025), enabling sleep maintenance
without next-morning sleepiness and no accumulation upon repeated nightly dosing (Treiber et al., 2017).

Daridorexant is extensively metabolized by CYP3A4. Considering that, according to a cross-sectional
analysis of 34,232 participants (aged 65 years or more) in Europe and Israel, the overall prevalence of
polypharmacy, defined as the simultaneous use of five or more medications, ranges to around 30 % (Pazan &
Wehling, 2021), the issue of pharmacological interaction must be considered. For patients using strong
CYP3A4 inhibitors, daridorexant is contraindicated, and in case of moderate inhibitors, dose adjustment is
required (Muehlan et al., 2023; Sarathi Chakraborty et al., 2023; Zetabowski et al., 2025). Both CYP3A4
activators and inhibitors (Table 3) can affect its efficacy. CYP3A4 activators can cause faster daridorexant
metabolism, which can weaken the effect of insomnia treatment. While, CYP3 A4 inhibitors lengthen the drug
metabolism, which can worsen adverse effects such as nasopharyngitis, headache, drug overdose, fatigue,
dizziness, nausea, or somnolence (Sarathi Chakraborty et al., 2023).
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Table 3. Most commonly used drugs that are cytochrome P450 3A (including 3A4) inhibitors and inducers
(bold font indicates strong inhibitors/inducers)
(Cytochrome P450 34 inhibitors and inducers - UpToDate, b.d.)

Cytochrome P450 3A (including 3A4) inhibitors and inducers
Inhibitors Inducers
Amiodarone Barbiturates (phenobarbital)
Ciprofloxacin Dexamethasone
Clarithromycin Apalutamide
Diltiazem Carbamazepine
Erythromycin Encorafenib
Fluconazole Enzalutamide
Grapeftuit juice Fosphenytoin
Verapamil Mitotane
Itraconazole Phenytoin
Ketoconazole Rifampin (rifampicin)
Levoketoconazole
Posaconazole
Voriconazole

The predominantly used medications in insomnia treatment, benzodiazepines (BZDs) and non-BZDs
(“Z-drugs”), are associated with a relevant menace of addiction. In contrast to that, daridorexant exhibits a
comparatively low risk of dependency. In a human abuse potential study conducted in 63 recreational sedative
drug users, the dosage of daridorexant of 50 mg (next to 25 mg, the only approved dosage in insomnia treatment)
showed a significantly lower “drug liking” ratings than zolpidem (30mg) and Suvorexant (150mg). Solely,
daridorexant dosage of 100 mg and 150 mg — a dose neither used nor recommended, showed similar “drug
liking” ratings to zolpidem (30mg) and suvorexant (150mg) (Ufer et al., 2022).

Daridorexant for the elderly population

One in two adults confesses to symptoms that can be associated with insomnia (Wichniak et al., 2023).
Treating elderly patients can be a challenge due to polypharmacology or comorbidities. More than 80% of
older adults who have insomnia have at least one chronic medical condition, and for those with multiple
underlying health issues, managing polypharmacy is crucial. The new class of drugs in insomnia treatment,
the dual receptor antagonist (DORA), may be a valid alternative. Several studies have shown the efficacy of
dual orexin antagonists on sleep endpoints such as WASO (wake after sleep onset), LPS (latency to persistent
sleep), and TST (total sleep time) (Kishi et al., 2025; Williams & Rodriguez-Cué, 2023; Zammit et al., 2020).

Published in 2022, two multicentre, randomised, double-blind, placebo-controlled, phase 3 trials showed
daridorexant efficacy of 50 mg and 25 mg dosage when compared to 10 mg and placebo (Mignot et al., 2022).
The aim of the study was to measure both objective endpoints, such as change in WASO and LPS measured
by PSG, and two subjective endpoints, such as change in sTST -self-reported total sleep time and in self-
reported daytime functioning, recorded respectively, in a sleep diary, and using the IDSIQ -Insomnia Daytime
Symptoms and Impacts Questionnaire. A reduction in WASO and LPS, and an increase in sTST, were observed,
with numerically greater effects with daridorexant 50 mg than 25 mg. Interestingly, the same year, a secondary
analysis of this phase III study was published (Fietze et al., 2022) in order to analyse if there are any differences
in the outcome when the age of participants is considered. They analyzed changes in the IDSIQ scoring, reports
provided using a Visual Analog Scale (VAS) to assess depth, quality of sleep, ability to function, and daytime
alertness, and an ISI score, when comparing younger and older adults.

In the group of elderly adults, depth and quality of sleep assessed by VAS were improved, and
daridorexant outperformed placebo, both 25 and 50 mg dosages showed similar efficacy. When assessing
daytime alertness and ability to function, 50 mg of daridorexant outperformed the dosage of 25 mg, whose
effectiveness was comparable to placebo. In all categories of IDSIQ (total score, sleepiness domain score,
mood domain score, and alert/ cognition domain score), the dosage of 50 mg showed relevant effectiveness,
while the efficacy of 25 mg was similar to placebo. In comparison, in younger adults, the dosage of 25 mg of
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daridorexant presented better results than placebo, when analyzing IDSIQ scoring and VAS scores, although
the effectiveness was not as potent as the dosage of 50 mg.

That suggests that the dosage of daridorexant in elderly adults in order to achieve all of the benefits,
including improvement in daytime functioning, must be the highest registered of 50 mg. Research suggests
that this is due to overactivity of the orexin system that comes with age (Li et al., 2022). It also has not been
linked to the increased risks of falls, cognitive impairment, or motor coordination issues that are commonly
associated with benzodiazepines (Fietze et al., 2022; Kunz et al., 2022; Zelabowski et al., 2025).

However, in recent years, daridorexant has been a subject in numerous studies, and its efficacy in
insomnia treatment has been proven, the use of it in patients with coexisting comorbidities is a field for further
examination. An example of that are cardiovascular diseases. Considering that one in two adults suffers from
cardiovascular disease, a lack of studies might be surprising. However, a double-blind, randomized, placebo-
controlled study by Schilling et al. might present a clue. The researchers sought to examine the effect of
daridorexant on QTc duration, based on ECGs from a Holter monitor. The 36 healthy patients received 50 or
200 mg of daridorexant, 400 mg of moxifloxacin (used as a positive control to detect a relevant QT
prolongation), or a placebo. In both doses of daridorexant (50 mg or 200 mg), the mean values of delta QTcF
ranged from 1.92 ms to 3.77 ms. Thus, no relevant correlation between the use of daridorexant and cardiac
repolarization was shown.

In the case of other comorbidities, the existing research is much more promising. The usage of
daridorexant in patients with pulmonary disease, such as OSA, has been studied. Additionally compelling
research of daridorexant use in patients with Alzheimer's disease and substance use disorders has been
published. However, the selected studies analyzed in this paper present certain limitations: potential conflicts
of interest due to funding from pharmaceutical companies that employed many researchers, small participant
sample sizes, and short duration of the study. Taking all of that into consideration, further research on this
topic is required.

Obstructive sleep apnea

More than 80% of older adults who have insomnia have at least one chronic medical condition.
Obstructive sleep apnea coexists with insomnia in approximately 30-35% of patients (Boof et al., 2022; Lettieri
et al., 2025). Individuals who suffer from both insomnia and sleep apnea, referred to as COMISA, might face
more significant daytime difficulties, a lower quality of life, and an increased likelihood of developing
cardiovascular issues compared to those affected by just one of these conditions (Lettieri et al., 2025). It is
unclear whether treatment for insomnia is safe and effective in patients with COMISA, as many sleep
medications can impair nighttime respiration or exacerbate common symptoms of insomnia and OSA (e.g.,
daytime somnolence) (Lettieri et al., 2025).

In the assessment of daridorexant in participants with insomnia and untreated mild OSA, post hoc
subgroup analysis showed that daridorexant 50 mg was well tolerated and improved sleep parameters in these
patients. The efficacy of daridorexant in treating insomnia was assessed using nighttime endpoints, including
WASO, LPS and TST. Use of the medication resulted in improvements in these areas. Additionally, the results
for participants with mild obstructive sleep apnea (OSA) did not differ significantly from those observed in
the overall study population (Lettieri et al., 2025). It is worth mentioning that in this clinical trial, patients aged>
65 years accounted for 56.6% of the study group; however, the overall sample was small, comprising only 30
participants. Moreover, participants were diagnosed with mild obstructive sleep apnea while participating in
the study, and those with existing OBA were excluded.

In another clinical trial of 28 participants, daridorexant (50mg) in patients with mild-to-moderate OSA
indicates no clinically meaningful effects on the Apnea-Hypopnea Index (AHI) or nocturnal oxygen saturation
(SpO2) (Boof et al., 2022). While an increase in total respiratory events may be observed, this is primarily
attributed to a prolongation of total sleep time (TST) rather than impaired ventilatory control. However, the
mentioned study has some limitations, e.g., a small sample size and a relatively short treatment duration of 4-
8 days. In addition, none of the participants had a diagnosis of insomnia, and their age is unknown, so the
applicability to our study group is limited. Nevertheless, given that daridorexant did not worsen AHI or
nocturnal oxygen saturation, this data support further investigation in this population.
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Chronic Obstructive Pulmonary Disease (COPD)

Daridorexant is an important pharmacological option for the treatment of insomnia in elderly patients
(aged = 65 years) with Chronic Obstructive Pulmonary Disease (COPD), in which traditional hypnotics have
significant respiratory safety concerns (Muehlan et al., 2023; Sarathi Chakraborty et al., 2023). Unlike
benzodiazepines and Z-drugs, which can cause global central nervous system depression and potential
respiratory impairment, daridorexant specifically targets the orexin system to reduce excessive wake signaling
(Kunz et al., 2022; Rosenberg et al., 2021). Nighttime administration of the highest approved dose (50 mg) did
not have a clinically meaningful effect on respiratory function, as evidenced by no significant change in the
apnea-hypopnea index (AHI) or peripheral oxygen saturation (SpO2) (Muehlan et al., 2023; Sarathi
Chakraborty et al., 2023). Moreover, no respiratory adverse events were reported when daridorexant was
administered to this population (Muehlan et al., 2023).

Alzheimer’s Disease (AD)

Interestingly, there is a linkage between sleep disruption and the progression of Alzheimer’s Disease
(AD). The glymphatic system is the brain’s unique waste-removal network, which uses cerebrospinal fluid to
excrete waste, and it’s most effective during the NREM phase of sleep. During sleep, toxic metabolic waste,
such as amyloid-beta and tau proteins, is cleared by the glymphatic system. DORAs may alleviate symptoms
of Alzheimer’s Disease by facilitating restorative sleep, thereby increasing glymphatic flux and decreasing
protein aggregation (Ragsdale et al., 2025). Daridorexant has been successfully used to treat disturbances in
elderly patients with AD, showing potential to reduce nocturnal delirium and agitation in comparison to
traditional sedating agents (Ragsdale et al., 2025; Sarathi Chakraborty et al., 2023).

Substance use disorders

Insomnia is a significant predictor of relapse in patients with SUDs, yet traditional hypnotics are often
contraindicated due to risk of misuse and cross-tolerance (Nicola et al., 2025). Research indicates that a three-
month treatment with daridorexant (50mg) in outpatients with comorbid SUDs significantly improved sleep
outcomes, enhanced quality of life, and was associated with a 65,8% abstinence rate and reduced cravings.
Human abuse potential studies demonstrate that daridorexant has a lower “drug-liking” rating than zolpidem
or suvorexant, supporting its use in this vulnerable population, especially older people addicted to
benzodiazepines for hypnotic purposes.

Conclusions

As the elderly population grows, more targeted therapy aimed at them, must be developed. Daridorexant
as a highly studied novelty may present an alternative to the existing pharmacological methods. Daridorexant
efficacy has been proven, both in younger and older adults. In elderly patients with mentioned above
comorbidities, dosage 50 mg of daridorexant was effective and safe, it neither exacerbated chronic illnesses
nor imposed additional toxicity. Regardless, both the effectiveness of daridorexant in insomnia treatment with
coexisting comorbidities and its safety in those circumstances warrant further exploration. Nevertheless,
daridorexant, based on the current knowledge, can be considered as a viable alternative to the existing methods
in insomnia treatment in the elderly population.
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