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Learning Objectives

Upon completion of this course, attendees should be able to…
• Discuss dietary supplements, OTC medicine sleep aids, off-

label medications, and FDA-approved medications 
recommended for the treatment of insomnia disorder

• Review key pharmacodynamic and pharmacokinetic features 
of FDA-approved insomnia medications

• Recommend evidence-based personalized strategies in the 
pharmacologic treatment of insomnia



Insomnia Treatment Approaches
• Education about sleep and circadian rhythms
• Promote healthy sleep habits

• Recommend regularity in sleep-wake timing
• Discuss an environment conducive for sleep
• Advise caution with caffeine, alcohol, and other drugs

• Optimize management of comorbid conditions
• Cognitive-behavioral therapy for insomnia (CBT-I)
• Circadian strategies with timed light and dark exposure
• Head/body cooling
• Pharmacotherapy









http://upload.wikimedia.org/wikipedia/commons/a/af/Bignon_-_Du_chloral_hydrat%C3%A9.djvu
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Historic Hypnotics of the 20th Century

1. High risk of abuse and dependence
2. Dangerous overdose potential
3. Drug interactions
4. Organ toxicity
5. Daytime impairment
6. Disruption of normal sleep architecture
7. Availability of safer alternatives

Chloral hydrate
Barbiturates
Paraldehyde 
Methaqualone
Ethinamate
Ethchlorvynol
Glutethimide
Methyprylon





Top 300 U.S. Prescription Drugs of 2024 - 1
Rank Drug Total Prescriptions Total Patients

1 Atorvastatin 115,678,209 29,693,562

2 Levothyroxine 82,380,627 18,951,597

3 Metformin 82,288,616 19,591,188

4 Amlodipine 71,333,516 18,384,700

5 Lisinopril 66,676,852 16,875,820

6 Albuterol 61,972,757 19,549,398

7 Losartan 59,030,486 15,388,926

8 Metoprolol 58,193,752 14,593,180

9 Rosuvastatin 53,688,649 14,395,580

10 Omeprazole 49,784,460 13,105,287



Top 300 U.S. Prescription Drugs of 2024 - 2
Rank Drug Total Prescriptions Total Patients

20 Trazodone 26,159,531 6,424,130

55 Zolpidem 12,744,221 2,420,367

82 Quetiapine 8,669,046 1,849,066

116 Mirtazapine 5,605,882 1,458,927

181 Temazepam 3,020,872 560,526

198 Melatonin 2,474,197 562,666

279 Diphenhydramine 913,286 376,121



What People Take for Insomnia
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Dietary Supplement Sleep Aids
• Herbal preparations, homeopathic formulations, vitamins, “natural” products 

– often combinations of multiple ingredients
• Complementary and Alternative Medicine
• Natural or synthetic compounds
• Two broad types

• Melatonin
• Everything else (eg, valerian) 

• Limited efficacy data
• Few safety concerns
• Huge number of products marketed as sleep aids
• Melatonin: Use by about 3 million people in the United States during any 30-

day period
Garaulet M, et al. Trends Endocrinol Metab. 2020;31(3):192-204.



Dietary Supplement Sleep Aids
Other Assorted Ingredients

• Valerian
• Kava kava
• Passionflower
• Skullcap
• Lavender
• Hops
• Glycine
• Magnesium

• Hyoscyamus
• Stramonium
• L-theanine
• Griffonia
• Wild jujube seeds
• Chamomile
• L-tryptophan

Leach MJ, et al. Sleep Med Rev. 2015;24:1-12. 









Melatonin: Possible Side Effects

• Daytime drowsiness, dizziness, weakness, or confusion
• Vivid dreams, nightmares
• Feeling depressed, anxious, irritable
• Headache
• Loss of appetite, diarrhea, nausea, stomach pain
• Blood pressure changes
• Joint or back pain
• Elevated risk for seizures

www.drugs.com/melatonin.html



PVN – Paraventricular nucleus
RHT – Retinohypothalamic tract
SCG – Superior cervical ganglion
SCN – Suprachiasmatic nucleus

Intrinsically photosensitive
retinal ganglion cells

Amaral FGD, et al. Arch Endocrinol Metab. 2018;62(4):472-479.



Plasma melatonin

Saliva melatonin

6-Sulfatoxymelatonin

DLMO: Dim Light Melatonin Onset
DLMOff: Dim Light Melatonin Offset

Melatonin:
The hormone of darkness?

Yes and No

Cipolla-Neto J, et al. Endocr Rev. 2018;39(6):990-1028.
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• Melatonin efficacy relative to placebo
• Decreased sleep onset latency: 11.7 minutes (WMD)
• Improved sleep efficiency: 2.5% (WMD) – NS
• Sleep quality – NS
• Wakefulness after sleep onset – NS
• Total sleep time – NS
• REM sleep % – NS

• Melatonin safety: “evidence to suggest safe with short-term use”

Insomnia: 7.5 minutes
Delayed sleep phase: 38.8 minutes 

“There is evidence to suggest that 
melatonin is not effective in treating 
most primary sleep disorders with 
short-term use; however, additional 
large-scale RCTs are needed before 
firm conclusions can be drawn.”

WMD = weighted mean difference; NS = nonsignificant; RCT = randomized controlled trial.

Buscemi N, et al. J Gen Intern Med. 2005;20(12):1151-1158. 



Efficacy of Melatonin: An Umbrella Review

• Analysis of 14 meta-analyses and systematic reviews (4266 participants)
• Methodologic quality: moderate to critically low
• Statistically significant improvement

• Sleep onset latency (positive in 9 out of 12 analyses)
• Total sleep time (positive in 3 out of 7 analyses)
• Sleep quality (positive in 5 out of 6 analyses)

• Clinical significance questionable

Low TL, et al. J Psychiatr Res. 2020;121:10-23. 

“…it appears that there is inadequate evidence to confirm the 
efficacy of MLT in primary insomnia.”



Rubio-Sastre P, et al. Sleep. 2014;37(10):1715-1719.



Rubio-Sastre P, et al. Sleep. 2014;37(10):1715-1719.



The concurrence of elevated melatonin concentrations with food intake decreases 
glucose tolerance, while high melatonin during fasting may facilitate β-cell recovery.

Shift workers, night eaters, and melatonin users are susceptible to the adverse effect 
brought by the concurrence of food intake and high melatonin levels.

Garaulet M, et al. Trends Endocrinol Metab. 2020;31(3):192-204.



Take-Away Points 
Therapeutic use of dietary supplement melatonin products
• Might help with sleep onset, unlikely for sleep maintenance

• Most likely helpful for people with circadian rhythm phase delay (night 
owls) and non-24-hour disorder

• Limited support for jet lag and shift work

• Try 0.5 to 3 mg – more is not better with melatonin

• Take prior to bedtime (1 to 2 hours)

• But not too early – at least 2 hours after last meal

• Avoid eating late in the evening, even if you’re not taking melatonin
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Over-the-Counter Medicine Sleep Aids
• Non-prescription but regulated (U.S. – FDA)

• Composition
• Dosing
• Manufacturing
• Labeling
• Marketing (FTC)

• Antihistamines (brand or generic)
• Sedating effect (tolerance possible)
• Available alone or combined with analgesics
• May be prescribed at doses higher than OTC instructions

FDA = US Food and Drug Administration; FTC = Federal Trade Commission.



• All are antihistamines
• Diphenhydramine (most products)

• Peak concentration: 2 to 3 hours
• Elimination half-life: 8.5 ± 3.2 hours (short in children; longer in elderly)

• Doxylamine
• Peak concentration: 2 to 4 hours
• Elimination half-life: 10 to 12 hours (longer in elderly)

• Pharmacodynamics
• Histamine H1 receptor antagonist
• Muscarinic acetylcholine receptor antagonist
• Tolerance to sedating effects may develop with daily use

• Adverse effects: Sedation, anticholinergic symptoms
• (Non-OTC hydroxyzine similar to above medications)

Over-the-Counter Medicine Sleep Aids



Antihistamines:
Potential Adverse Effects
• Next day residual sedation - common
• Anticholinergic effects

• Confusion and delirium
• Urinary retention
• Dry mouth
• Blurred vision
• Narrow angle glaucoma exacerbation
• Greater risk:

• Elderly individuals
• Patients concomitantly taking other anticholingeric medications (e.g., antidepressants, 

antipsychotics)

Gerretsen P, Pollock BG. Drugs with anticholinergic properties: A current perspective on use and safety. Expert Opin Drug Saf. 2011;10(5):751-765
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“Off-Label” Prescriptions for Insomnia

• Antidepressants
• Antipsychotics
• Anxiolytics
• Antihistamines
• Anticonvulsants/mood 

stabilizers
• Antihypertensives
• Anesthetics 

• Lacking
• Efficacy for insomnia
• Safety in insomnia patients
• Prescribing guidelines
• Knowledge of sleep effects

• Is there comorbidity with an 
indicated condition?



Trazodone: Highlights of Prescribing Information

US Food and Drug Administration. Drugs@FDA: FDA Approved Drug Products. www.accessdata.fda.gov/scripts/cder/daf/.

• Indications and Usage: “a selective serotonin reuptake inhibitor 
indicated for the treatment of major depressive disorder (MDD)”

• Dosage and Administration
• Maximum dose: 400 mg/day in divided doses
• Should be taken shortly after a meal
• When discontinued, gradual doses reduction is recommended



Trazodone: Pharmacology

US Food and Drug Administration. Drugs@FDA: FDA Approved Drug Products. www.accessdata.fda.gov/scripts/cder/daf/.
Bryant SG, et al. Clin Pharm. 1982;1(5):406-417.

• Pharmacodynamics
• 5-HT2A antagonist (Ki = 35.6 nM)
• 5-HT2B antagonist (Ki = 78.4 nM)
• 5-HT2C antagonist (Ki = 224 nM)
• Serotonin reuptake inhibition (Ki = 367 nM)
• α1A antagonist (Ki = 153 nM)
• α2C antagonist (Ki = 155 nM)
• 5-HT1A partial agonist (Ki = 118 nM)

• Pharmacokinetics
• Peak plasma level (empty stomach) approximately 1 hour
• Elimination half-life: Biphasic 10–12 hours
• Active metabolite (CYP3A4): m-chlorophenylpiperazine (mCPP)
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Current Regulatory-Approved
Insomnia Treatment Medications
• Benzodiazepine receptor agonists

• Benzodiazepine hypnotics
• Nonbenzodiazepine hypnotics

• Melatonin receptor agonist
• Ramelteon
• Controlled-release melatonin

• Selective histamine receptor antagonist
• Low dose doxepin

• Dual orexin/hypocretin receptor antagonist
• Suvorexant
• Lemborexant
• Daridorexant



Generic name Brand name Available doses (mg) Elimination half-life (hours)

Benzodiazepine Receptor Agonists

Benzodiazepines Immediate Release

Estazolam ProSom 1, 2 10 to 24
Flurazepam Dalmane 15, 30 2.3 (active metabolite: 48 - 160)
Quazepam Doral 7.5, 15 39 (active metabolite 73)
Temazepam Restoril 7.5, 15, 22.5, 30 3.5 to 18.4
Triazolam Halcion 0.125, 0.25 1.5 to 5.5

Nonbenzodiazepines Immediate Release
Eszopiclone Lunesta 1, 2, 3 ~6 (~9 in elderly)
Zaleplon Sonata 5, 10 1
Zolpidem Ambien 5, 7.5, 10 ~2.5

Nonbenzodiazepines Extended Release

Zolpidem ER Ambien CR 6.25, 12.5 2.8 in males (longer in females)
Nonbenzodiazepines Alternate Delivery

Zolpidem 
oral spray

Zolpimist
5, 10 2.7 – 3.0

Zolpidem
sublingual

Edluar
5, 10 ~2.5

Zolpidem
sublingual

Intermezzo
1.75, 3.5 ~2.5

FDA-Approved Insomnia Medications, Part 1

Neubauer DN. Continuum. 2013;19(1):50-66. US Food and Drug Administration. Drugs@FDA. 
www.accessdata.fda.gov/scripts/cder/drugsatfda. 
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Benzodiazepine Receptor Agonists
Benzodiazepines
• Pharmacodynamics

• Positive allosteric modulators of GABA responses at the GABAA receptor complex
• Multiple GABAA receptor α subunit subtypes
• Targeted action in the hypothalamic sleep nuclei
• Global CNS effects

• Pharmacokinetics
• Relatively rapidly absorbed
• Very wide range of elimination half-lives: hours to days
• Expect prolonged half-life in older adults
• Most efficacious for sleep onset and maintenance
• Potential for residual daytime sedation



Benzodiazepine Receptor Agonists
Non-Benzodiazepines (Z-Drugs)
• Pharmacodynamics

• Positive allosteric modulators of GABA responses at the GABAA receptor complex
• Selected GABAA receptor α subunit subtypes
• Targeted action in the hypothalamic sleep nuclei
• Global CNS effects

• Pharmacokinetics
• Relatively rapidly absorbed
• Relatively shorter elimination half-lives: About 1 to 6 hours
• Expect prolonged half-life in older adults and for zolpidem in women
• Indications vary for sleep onset and maintenance
• Limited potential for residual daytime sedation



Benzodiazepine Receptor Agonists
Possible Adverse Effects
•  Residual effects
•  Dizziness
•  Headache
•  Somnolence
•  Blurred vision
•  Nausea/diarrhea
•  Fatigue
•  Ataxia

• Anterograde amnesia
• Somnambulism/complex sleep 

behaviors



2019 FDA Update: Eszopiclone, zolpidem, and 
zaleplon
• U.S. FDA Safety Announcement

• Boxed warning for risk of serious injuries caused by sleepwalking with certain 
prescription insomnia medicines

• Contraindication: avoid use in patients who have previously experienced an 
episode of complex sleep behavior with these medications

• Serious injuries and death from complex sleep behaviors
• Even at the lowest recommended doses
• Can occur after just one dose
• Can occur with or without alcohol or other CNS depressants



Melatonin Receptor Agonist:
Ramelteon - 1
• Pharmacodynamics

• Melatonin MT1 and MT2 receptor agonist
• Targeted action in the hypothalamic suprachiasmatic nucleus (SCN)
• Reduces evening circadian driven arousal
• Reinforces circadian periodicity
• Enhances sleep onset

• Pharmacokinetics
• Relatively rapidly absorbed
• Relatively short elimination half-life: 1 to 2.6 hours
• Limited potential for residual daytime sedation

US Food and Drug Administration. Drugs@FDA. www.accessdata.fda.gov/scripts/cder/drugsatfda. 



Melatonin Receptor Agonist:
Ramelteon - 2
• Indicated for insomnia with sleep onset difficulty
• Adverse events

• Somnolence (5%)
• Dizziness (5%)
• Fatigue (4%)

• No abuse liability
• Avoid with

• Hepatic impairment (moderate to severe)
• Fluvoxamine (Luvox) coadministration

US Food and Drug Administration. Drugs@FDA. www.accessdata.fda.gov/scripts/cder/drugsatfda. 



Histamine Receptor Antagonist
Low-Dose Doxepin - 1
• Pharmacodynamics

• At very low doses primarily histamine receptor antagonist (avoiding receptor 
effects associated with higher doses)

• Histamine is a potent wake-promoting neurotransmitter
• Enhances sleep by reducing nighttime histamine arousal

• Pharmacokinetics
• Relatively rapidly absorbed
• Elimination half-life: About 15.3 hours
• Limited potential for residual daytime sedation

US Food and Drug Administration. Drugs@FDA. www.accessdata.fda.gov/scripts/cder/drugsatfda. 



Histamine Receptor Antagonist
Low-Dose Doxepin - 2
• Indicated for the treatment of insomnia characterized by difficulties 

with sleep maintenance
• Approved by the FDA (2010)
• Ultra-low dose (3 mg, 6 mg)
• No abuse liability
• Most common adverse effects

• Somnolence/sedation
• Nausea
• Upper respiratory tract infection

US Food and Drug Administration. Drugs@FDA. www.accessdata.fda.gov/scripts/cder/drugsatfda. 



Generic name Brand name Available doses (mg) Elimination half-life (hr)

Selective melatonin receptor agonist

Ramelteon Rozerem 8 1 – 2.6
CR Melatonin Circadin 2 3.5 – 4.0 

Selective histamine H1 receptor antagonist

Doxepin Silenor 3, 6 15.3

Dual orexin receptor antagonist

Daridorexant Quviviq 25, 50 8
Lemborexant Dayvigo 5, 10 17 - 19
Suvorexant Belsomra 5, 10, 15, 20 12

FDA-Approved Insomnia Medications, Part 2



Orexin/Hypocretin and Insomnia
Dual Orexin Receptor Antagonists



1998





The Hypocretin Discovery
• Sutcliffe lab at The Scripps Research 

Institute, La Jolla, CA
• Directional tag PCR subtractive 

hybridization
• Searched for mRNA species selectively 

expressed in the hypothalamus
• “We describe a hypothalamus-specific 

mRNA that encodes preprohypocretin, 
the putative precursor of a pair of 
peptides that share substantial amino 
acid identities with the gut hormone 
secretin.”

• “Our name, hypocretin, is intended to 
indicate a hypothalamic member of the 
incretin family.”

• “The circuitry revealed by the 
immunohistochemistry suggests a role 
in nutritional homeostasis.”

JG Sutcliffe, PhD



The Orexin Discovery
• Yanagisawa lab at the University of 

Texas Southwestern Medical Center 
at Dallas

• Cell-based reporter system
• Searched for ligands for 2 orphan G-

protein coupled receptors
• “We have identified two novel 

neuropeptides, both derived from 
the same precursor by proteolytic 
processing, that bind and activate 
two closely related (previously) 
orphan G protein-coupled 
receptors.”

• “….suggesting a physiological role for 
the peptides as mediators in the 
central feedback mechanism that 
regulates feeding behavior.” Masashi Yanagisawa, MD, PhD



OX1R OX2R

64%

Orexin-A Orexin-B

Bonifazi A, Del Bello F, Giorgioni G, et al., Med Res Rev. 2023 Apr 10. 

444
amino acids

425
amino acids

Hypocretin Neuropeptide Precursor

amino acid identity



1999



Narcolepsy: Orexin/Hypocretin Abnormality

Chemelli RM, Willie JT, Sinton CM, Elmquist J, Scammell T, Lee C, Richardson 
J, Williams S, Xiong Y, Kisanuki Y, Fitch T, Nakazato M, Hammer R, Saper C, 
Yanagisawa M. Narcolepsy in orexin knockout mice: Molecular genetics of 
sleep regulation. Cell. 1999;98(4):437-451

Lin L, Faraco J, Li R, Kadotani H, Rogers W, Lin X, Qiu X, de Jong PJ, Nishino S, 
Mignot E. The sleep disorder canine narcolepsy is caused by a mutation in 
the hypocretin (orexin) receptor 2 gene. Cell. 1999;98(3):365-376.



Hypothalamic regulation of sleep and circadian rhythms
Clifford B. Saper, Thomas E. Scammell and Jun Lu
Nature 437, 1257-1263 (27 October 2005) 



Hypothalamic regulation of sleep and circadian rhythms
Clifford B. Saper, Thomas E. Scammell and Jun Lu
Nature 437, 1257-1263 (27 October 2005) 



Hypothalamic regulation of sleep and circadian rhythms
Clifford B. Saper, Thomas E. Scammell and Jun Lu
Nature 437, 1257-1263 (27 October 2005) 



Orexin/Hypocretin and Insomnia

• Discovered in 1998
• Two orexin peptides: Orexin A and Orexin B
• Neurons in the perifornical lateral hypothalamic regions with 

projections widely distributed in the brain and spinal cord
• Two orexin G-protein-coupled-receptors: OX1R and OX2R – partially 

overlapping distribution
• Promotes arousal and stabilizes wakefulness; deficient in narcolepsy
• Will decreasing orexin tone enhance sleep?



Brisbare-Roch C, Dingemanse J, Koberstein R, et al. Promotion of sleep by targeting the orexin system in rats, 
dogs and humans. Nat Med. 2007;13:150-155



Orexin Receptor Antagonists
Suvorexant (DORA) Lemborexant (DORA)

Daridorexant (DORA)Seltorexant (2-SORA)*
* Investigational, DORA: Dual orexin receptor antagonist, SORA: Single orexin receptor antagonist OX2R



Orexin/Hypocretin Receptor Antagonist
Suvorexant - 1
• Pharmacodynamics

• Dual orexin receptor (OX1 and OX2) antagonist
• Hypothalamic neurons with peptides orexin-A and orexin-B project to cortex 

and wake-promoting nuclei to reinforce and stabilize wakefulness
• Suvorexant promotes sleep by decreasing orexin-associated CNS arousal

• Pharmacokinetics
• Relatively rapidly absorbed
• Elimination half-life: About 12 hours
• Dose-dependent potential for residual daytime sedation

US Food and Drug Administration. Drugs@FDA. www.accessdata.fda.gov/scripts/cder/drugsatfda. 



Orexin/Hypocretin Receptor Antagonist
Suvorexant - 2
• Indication: For the treatment of insomnia characterized by difficulties 

with sleep onset and/or sleep maintenance
• FDA approved in 2014
• Contraindication: narcolepsy
• Adverse reactions: somnolence
• Schedule IV controlled substance

US Food and Drug Administration. Drugs@FDA. www.accessdata.fda.gov/scripts/cder/drugsatfda. 



Orexin/Hypocretin Receptor Antagonist
Lemborexant- 1
• Pharmacodynamics

• Dual orexin receptor (OX1 and OX2) antagonist
• Hypothalamic neurons with peptides orexin-A and orexin-B project to cortex 

and wake-promoting nuclei to reinforce and stabilize wakefulness
• Lemborexant promotes sleep by decreasing orexin-associated CNS arousal

• Pharmacokinetics
• Relatively rapidly absorbed
• Elimination half-life: About 17 - 19 hours
• Dose-dependent potential for residual daytime sedation

US Food and Drug Administration. Drugs@FDA. www.accessdata.fda.gov/scripts/cder/drugsatfda. 



Orexin/Hypocretin Receptor Antagonist
Lemborexant- 2
• Indication: For the treatment of insomnia characterized by difficulties 

with sleep onset and/or sleep maintenance
• FDA approved in 2019
• Contraindication: narcolepsy
• Adverse reactions: somnolence
• Schedule IV controlled substance

US Food and Drug Administration. Drugs@FDA. www.accessdata.fda.gov/scripts/cder/drugsatfda. 



Orexin/Hypocretin Receptor Antagonist
Daridorexant- 1
• Pharmacodynamics

• Dual orexin receptor (OX1 and OX2) antagonist
• Hypothalamic neurons with peptides orexin-A and orexin-B project to cortex 

and wake-promoting nuclei to reinforce and stabilize wakefulness
• Daridorexant promotes sleep by decreasing orexin-associated CNS arousal

• Pharmacokinetics
• Relatively rapidly absorbed
• Elimination half-life: About 8 hours
• Dose-dependent potential for residual daytime sedation

US Food and Drug Administration. Drugs@FDA. www.accessdata.fda.gov/scripts/cder/drugsatfda. 



Orexin/Hypocretin Receptor Antagonist
Daridorexant- 2
• Indication: For the treatment of insomnia characterized by difficulties 

with sleep onset and/or sleep maintenance
• FDA approved in 2022
• Contraindication: narcolepsy
• Adverse reactions: somnolence or fatigue, headache
• Schedule IV controlled substance

US Food and Drug Administration. Drugs@FDA. www.accessdata.fda.gov/scripts/cder/drugsatfda. 



LEMBOREXANT SUVOREXANT DARIDOREXANT

Approval 2019 2014 2022

Indication
Difficulty with sleep 
onset and/or sleep 

maintenance

Difficulty with sleep 
onset and/or sleep 

maintenance

Difficulty with sleep 
onset and/or sleep 

maintenance

Available doses 5, 10 5, 10, 15, 20 25, 50

Contraindications Narcolepsy Narcolepsy Narcolepsy

Most common 
adverse reaction Somnolence Somnolence Headache, fatigue, 

somnolence

Pharmacokinetics
Half-life (hours) 17, 19 12 8

DEA Schedule IV IV IV

Belsomra Prescribing Information, 2020. Dayvigo Prescribing Information, 2020. Quviviq Prescribing Information, 2022



Available DORAs: Warnings and Precautions

Suvorexant
• CNS depressant effects and daytime 

impairment
• Worsening of depression/suicidal 

ideation
• Complex sleep behaviors
• Sleep paralysis, hypnagogic 

hallucinations, and cataplexy-like 
symptoms

• Compromised respiratory function
• Need to evaluate for comorbid diagnoses

Lemborexant

Belsomra Prescribing Information, 2023. Dayvigo Prescribing Information, 2023. Quviviq Prescribing Information, 2023

Daridorexant

Same



Suvorexant: Adverse Reactions*

Belsomra Prescribing Information, 2023.
*Reported in ≥2% of suvorexant-treated patients + at a frequency > than placebo-treated patients – clinical trials: 90 days 

Placebo
(n=767)

%

Suvorexant
15 mg in elderly

20 mg in non-elderly
(n=493)

%

Diarrhea 1 2

Dry mouth 1 2

Upper respiratory infection 1 2

Headache 6 7

Somnolence 3 7

Dizziness 2 3

Abnormal dreams 1 2

Cough 1 2



Lemborexant: Adverse Reactions*

Dayvigo Prescribing Information, 2023.
*Reported in ≥2% of lemborexant-treated patients + at a frequency > than placebo-treated patients – clinical trials: 1st 30 days 

Placebo
(n=528)

%

Lemborexant 5 mg
(n=580)

%

Lemborexant 10 mg
(n=582)

%

Somnolence, lethargy, fatigue, or sluggishness 1.3 6.9 9.6

Headache 3.4 5.9 4.5

Nightmare or abnormal dreams 0.9 0.9 2.2



Daridorexant: Adverse Reactions*

Quviviq Prescribing Information, 2023.
*Reported in ≥2% of daridorexant-treated patients + at a frequency > than placebo-treated patients (3-month clinical trial)

Placebo
(n=309)

%

Daridorexant 25 mg
(n=310)

%

Dardiorexant 50 mg
(n=308)

%

Headache, migraine 5 6 7

Somnolence, fatigue, sedation, lethargy,
hypersomnia 4 6 5

Dizziness 2 2 3

Nausea, vomiting 2 0 3



Why are DORAs Controlled Substances?
• Abuse liability determined by “drug liking” studies with daytime doses 

given to recreational sedative drug users
• No physical dependence or withdrawal effects
• Orexins have a central role in neural reward circuitry
• Research supports potential therapeutic benefits of DORA in the 

treatment of substance use disorders
• Cocaine
• Opioids
• Alcohol
• Nicotine
• Cannabinoids

Belsomra Prescribing Information, 2023. Dayvigo Prescribing Information, 2023. Quviviq Prescribing Information, 2023
Ten-Blanco M, Flores Á, Cristino L, Pereda-Pérez I, Berrendero F. Front Neuroendocrinol. 2023 Apr 2:101066. 
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