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Learning Objectives
• Describe the prevalence and burden of insomnia in patients with
comorbid psychiatric conditions
• Implement strategies for insomnia screening and diagnosis in both
psychiatric and primary care settings
• Evaluate the mechanisms of action and safety and efficacy data of
newer pharmacotherapies available and under investigation for
insomnia
• Develop tailored treatment plans for patients with comorbid insomnia
and mental illness informed by safety considerations and individual
patient and disease characteristics

Basic Facts about Insomnia
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What are the Criteria for Insomnia Disorder?
• Dissatisfaction with sleep quality or
duration
• Difficulty initiating sleep, frequent or
prolonged nighttime awakenings,
early morning awakening with
inability to return to sleep
• In setting of adequate sleep
opportunity
• > 3 nights/week
• > 3 months
• Not due to another sleep-related,
mental, or medical condition

Associated with clinically significant
distress or impairments of daytime
functioning
• fatigue
• low energy
• impaired attention, concentration,
memory
• irritability, dysphoria
• hyperactivity, impulsivity, aggression
• impaired occupational or academic
function
• negatively impacts interpersonal
relationships

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition. American Psychiatric Association
Publishing; 2013. American Academy of Sleep Medicine. International Classification of Sleep Disorders. Third Edition. 2014.
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What’s New about the Criteria?
Elimination of the distinction between “primary” and “secondary” insomnia diagnoses,
recognizing that it is often impossible to reliably determine directionality or causality between
insomnia and comorbid conditions

ICSD-3 collapses “primary insomnia” subtypes into a single diagnosis, given poor
reliability and discriminant validity of these subtypes
Criteria that apply to both DSM-5 and ICSD-3
•
•
•
•

Distress or impairment that is caused by the insomnia
The problem occurs despite adequate opportunity to sleep
Cannot be better explained by other physical, mental, or sleep-wake disorders
The problem cannot be attributed to substance use or medication

ICSD-3 = International Classification of Sleep Disorders, Third Edition.
American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition. American Psychiatric Association Publishing; 2013. Sateia MJ, Thorpy
MJ. Classification of Sleep Disorders. In: Kryger M, et al., eds. Principles and Practice of Sleep Medicine. Sixth Edition. Elsevier; 2017. Substance Abuse and Mental Health
Services Administration. Impact of the DSM-IV to DSM-5 Changes on the National Survey on Drug Use and Health. Rockville (MD): Substance Abuse and Mental Health
Services Administration (US); 2016 Jun. Accessed June 12, 2021. www.ncbi.nlm.nih.gov/books/NBK519697/. Sateia MJ. Chest. 2014;146(5):1387-1394.
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What is the Basic Epidemiology of Insomnia?
Among the 235 million adults in the United States, one-third (70 million) have ≥ 1 symptoms of
insomnia, and one-third of those (23.5 million) meet the diagnostic criteria for an insomnia
disorder
• One-third of those (8 million) receive a prescription treatment for insomnia

Insomnia disorder is more common in women than in men, and prevalence increases
with age
Insomnia disorder is often persistent
• In a 3-year longitudinal study, 74% of patients reported insomnia persisting for at least
1 year; 46% of patients reported insomnia persisting for 3 years

People with chronic insomnia report higher rates of several comorbid medical
conditions vs those without chronic insomnia
Age and sex composition: 2010 [US census brief mailer]. US Census Bureau; May 2011. Accessed June 12, 2021.
www.census.gov/prod/cen2010/briefs/c2010br-03.pdf. Ohayon MM. Sleep Med Rev. 2002 Apr;6(2):97-111. NIH Consens State Sci
Statements. 2005;22(2):1-30. Bertisch SM, et al. Sleep. 2014;37(2):343-349. Ohayon MM. J Psychiatr Res. 1997;31(3):333-346. Taylor DJ, et
al. Sleep. 2007;30(2):213-218. Morin CM, et al. Arch Intern Med. 2009;169(5):447-453.
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Psychiatric Comorbidities?
• Cross-sectional study of outpatients 21 to 65 years old (N=400) from
community-based Institute of Mental Health clinics in Singapore
• Modified Brief Insomnia Questionnaire used to determine the patients’
DSM-5 insomnia disorder status
Schizophrenia
Spectrum

Major
Depression

Bipolar
Affective

Anxiety

DSM-5 insomnia disorder

30 (25.0)

45 (45.0)

19 (23.8)

33 (33.0)

Difficulty initiating sleep

34 (28.3)

68 (68.0)

31 (38.8)

41 (41.0)

Difficulty maintaining sleep

22 (18.3)

43 (43.0)

14 (17.5)

32 (32.0)

Early morning awakening

8 (6.7)

13 (13.1)

7 (8.8)

5 (5.0)

Non-restorative sleep

3 (2.5)

5 (5.0)

2 (2.5)

3 (3.0)

Seow LSE, et al. J Clin Sleep Med. 2018;14(2):237-244.
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Bidirectional Relationship of Insomnia and
Psychiatric Disorders
40% of individuals with insomnia have a comorbid psychiatric condition
• MDD is most common

Poor sleep quality in 50% to 90% of individuals with depression
Insomnia associated with 4-fold relative risk of new-onset MDD
• 3-year prospective study of young adults aged 21–30 years (N=1007)

Insomnia robust predictor of depression relapse, prodromal symptom of mania
Insomnia often persists beyond depressive episode
Those with persistent insomnia more likely to remain depressed, compared with patients with no insomnia
• Study of adults > 60 years (N=1801) with MDD in primary care
MDD = major depressive disorder.
Ford DE, et al. JAMA. 1989;262(11):1479-1484. McCall WV. J Clin Psychiatry. 2001;62 Suppl 10:27-32. Casper RC, et al. Arch Gen Psychiatry. 1985;42(11):1098-1104. Riemann D,
et al. Biol Psychol. 2001;57(1-3):67-103. Breslau N, et al. Biol Psychiatry. 1996;39(6):411-418. Pigeon WR, et al. Sleep. 2008;31(4):481-488. Baglioni C, et al. J Affect Disord.
2011;135(1-3):10-19. Harvey AG, et al. Am J Psychiatry. 2005;162(1):50-57. Lima IMM, et al. Clin Psychol Rev. 2018;59:126-136.
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Insomnia in Clinical Practice
Need for Routine Screening, Assessment, and Diagnosis
Symptoms of insomnia and insomnia disorder are common
• One-third of patients seeking health care likely have untreated insomnia
• Screening for insomnia symptoms should be considered routine

Insomnia is underrecognized and underdiagnosed
•
•
•
•

N=42,507, mental health care centers in Norway
40% of patients experienced sleep disturbance
22% reported insomnia as a prominent problem
Yet, insomnia diagnosed in 0.08% of patients
• Authors concluded that when patients meet the criteria for a mental disorder,
insomnia is almost never diagnosed, and sleep disturbance is imprecisely
recognized relative to the patients’ experience of sleep disturbance

Ancoli-Israel S, et al. Sleep. 1999;22 Suppl 2:S347-S353. Kallestad H, et al. BMC Psychiatry. 2011;11:186. Hatoum HT, et al. Am J Manag
Care. 1998;4(1):79-86. Doghramji K. J Clin Psychiatry. 2004;65 Suppl 16:17-22.
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Insomnia Evaluation and Management Algorithm
Treat
comorbid
condition first

Insomnia Disorder

Obtain details about
course of insomnia

Is insomnia contributing
to decreased daytime
functioning and quality
of life or worsening
of chief complaint?
NO

No further
treatment needed

Treat with
behavioral therapy

Is insomnia
associated with
comorbid medical
or psychiatric
condition?

Is use of insomnia YES
medication unsafe
NO
in this patient?

NO

Does insomnia
occur
in isolation?

NO

YES

YES

YES

Is insomnia
persistent?

Treat with behavioral
and/or pharmacologic
therapy

YES

Possible short sleeper;
supportive reassurance

Doghramji K, et al. Clinical Management of Insomnia. Second Edition. 2015. Department of Psychiatry and Human Behavior Faculty
Papers. Paper 25.
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Multidisciplinary Assessment and Care
Primary
Care/Family
Practice

Psychiatry
General
Practice

Psychology
General
Practice

Sleep
Specialty
Care

• Sleep specialists: clinicians with an underlying specialty area in internal medicine, family
medicine, psychiatry, pediatrics, anesthesiology, or neurology; commonly with access to a
sleep lab for polysomnography (although home-based testing is now much more commonly
used)
• Sleep psychologists
• Otolaryngology – for surgery to repair structural problems with the nose, mouth, or throat that
cause snoring and obstructive sleep apnea
• Dentists and oral and maxillofacial surgeons – for oral appliances to correct problems with
the mouth and jaw
• Respiratory therapy – for breathing disorders
B

Key Learning Point

Insomnia is common, often comorbid, and can be used
as a robust predictor of depression relapse.
B

Susan A.
• 52-year-old physician
with MDD and
comorbid anxiety on
sertraline 200 mg daily
and lorazepam 2 mg
nightly who presents
to her psychiatrist with
fatigue.

• Lorazepam was
initiated 6 months ago
at a dose of 1 mg hs
to help with initiating
and maintaining sleep.
Sleep was better for
about 2 months but
then reverted back to
being a problem.

• Dose of lorazepam
was increased to 2 mg
hs, and this resulted in
improved sleep but
again this
improvement proved
to be transient.
Otherwise, depressive
symptoms are under
reasonable control.
• PHQ-9 = 8

B

Standard Treatment Options and Current
Clinical Guidance in the Treatment of Insomnia
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How is Sleep Regulated?
ORX

Two separate but interdependent systems promoting
wake or sleep, operating as a flip-flop switch
• Transitions between wakefulness and sleep are
relatively abrupt because of their mutually inhibitory
nature

LC
TMN
Raphe

A

VLPO
eVLPO

AWAKE

ON

Two ways of promoting sleep
• Inhibit wake drive
• Augment sleep drive

Many influences affect the activity of the
wake-sleep circuit
• Circadian rhythms
• Homeostatic drive
• Allostatic signaling
Saper CB, et al. Nature. 2005;437(7063):1257-1263.
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SLEEP

ORX

VLPO
eVLPO
LC
TMN
Raphe

OFF
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Cognitive Behavioral Therapy for Insomnia (CBT-I)
• Stimulus control**
• Sleep restriction therapy**
• Relaxation training**
• Cognitive restructuring

• 2021 AASM clinical guidelines
• Meta-analysis of 66 RCTs showed
moderate benefits of CBT-I across
subtypes
• 2015 meta-analysis of 37 studies
(N=2189)
• CBT-I reduces insomnia symptoms
and sleep disturbances in insomnia
comorbid with medical or psychiatric
disorder
• Post-intervention CBT-I can affect
symptoms of comorbid psychiatric
disorders

**Strongest evidence for efficacy; *Individually effective therapies. AASM = American Academy of Sleep Medicine; RCT = randomized controlled trial.

Edinger JD, et al. J Clin Sleep Med. 2021;17(2):263-298. Wu JQ, et al. JAMA Intern Med. 2015;175(9):1461-1472.
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What about Sleep Hygiene?
“Necessary, but not sufficient”

• Keeping a regular sleep/wake schedule
• Reducing bedroom noise
• Blocking out light
• Removing electronic devices from the bedroom
• Avoiding daytime napping
• Avoiding alcohol, nicotine, and caffeine before sleeping
• Avoiding eating dinner late
• Regular exercise
• Management of stress
Edinger JD, et al. J Clin Sleep Med. 2021;17(2):263-298. Wu JQ, et al. JAMA Intern Med. 2015;175(9):1461-1472. Roth T, et al. Sleep.
2018;41(5):zsy045. Mysliwiec V, et al. Sleep Breath. 2021;25(1):441-448.
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Pharmacologic Treatments

FDA Approved
•
•
•
•
•

Benzodiazepines
Nonbenzodiazepine BZRAs
Melatonin receptor agonists
Low-dose doxepin
Orexin receptor antagonists

BZRA = benzodiazepine receptor agonist; OTC = over-the-counter.
Sateia MJ, et al. J Clin Sleep Med. 2017;13(2):307-349.

Non-FDA Approved
•
•
•
•
•

Antidepressants
Antipsychotics
Antiepileptics
OTC antihistamines
OTC supplements

B

Prescription Medications Approved by the
FDA for the Treatment of Insomnia
Generic

Brand

Available Dose
(mg)

BENZODIAZEPINE RECEPTOR AGONISTS

ProSom™

1, 2

Flurazepam

Dalmane®

15, 30

Quazepam

Doral®

7.5, 15

Temazepam

Restoril™

7.5, 15, 22.5, 30

Triazolam

Halcion®

0.125, 0.25

Nonbenzodiazepine Immediate Release

Zolpidem oral spray

Zolpimist™

5,10

Zolpidem sublingual

Edluar®

5,10

Zolpidem sublingual

Intermezzo®

1.75, 3.5

SELECTIVE MELATONIN RECEPTOR AGONIST
Ramelteon

Rozerem®

8

SELECTIVE HISTAMINE RECEPTOR ANTAGONIST

Lunesta™

1, 2, 3

Zaleplon

Sonata®

5, 10

Zolpidem

Ambien®

5, 10

Nonbenzodiazepine Extended Release
Ambien CR®

Available Dose
(mg)

Nonbenzodiazepine Alternate Delivery

Estazolam

Zolpidem ER

Brand

BENZODIAZEPINE RECEPTOR AGONISTS

Benzodiazepine Immediate Release

Eszopiclone

Generic

Doxepin (low dose)

Silenor®

3, 6

DUAL OREXIN RECEPTOR ANTAGONIST
Suvorexant

Belsomra®

5, 10, 15, 20

Lemborexant

Dayvigo™

5, 10

6.25, 12.5

Neubauer DN, et al. J Cent Nerv Syst Dis. 2018;10:1179573518770672. www.accessdata.fda.gov/scripts/cder/daf/.
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Adverse Effects of FDA-Approved Hypnotics
(Non-)Benzodiazepine receptor agonists
DEA Schedule IV
Daytime sedation
Rebound insomnia
Psychomotor and cognitive impairment
Anterograde amnesia
Respiratory depression
Abuse/Dependence
Health care utilization
Increased risk of falls
Not recommended in elderly
Mortality

Melatonin receptor agonist
Somnolence, fatigue, dizziness, nausea, agitation
Not recommended for use with fluvoxamine due to
CYP 1A2 interaction

H1 receptor antagonist
Somnolence/sedation, nausea,
dizziness, upper respiratory tract
infection

Orexin receptor antagonists
DEA Schedule IV
Somnolence
Risk of impaired alertness and
motor coordination, including
impaired driving; narcolepsy
symptoms; compromised respiratory
function
Contraindicated in narcolepsy

Mitler MM. Sleep. 2000;23 Suppl 1:S39-S47. Holbrook AM, et al. CMAJ. 2000;162(2):225-233. Charney DS, et al. In: Hardman JG, et al., eds. Goodman
and Gilman’s The Pharmacological Basis of Therapeutics. Tenth Edition. McGraw Hill; 2001:399-427. US Food and Drug Administration.
Drugs@FDA: FDA Approved Drug Products. www.accessdata.fda.gov/scripts/cder/daf/. MICROMEDEX. www.micromedex.com.
B

Limitations of the Common Current Therapies
Benzodiazepine Receptor Agonists (BZRA)
• Abuse/dependence, respiratory depression, rebound insomnia, daytime cognitive and
psychomotor impairment, Schedule IV
• In September 2020, FDA Boxed Warning updated to improve safe use of benzodiazepine drug
class including potential for abuse, addiction, and other serious risks

Nonbenzodiazepine BZRA (“Z-drugs”)
• Conceptually similar to those of the benzodiazepines, also Schedule IV
• In April 2019, FDA Boxed Warning updated to include complex sleep behaviors

Meta-analyses show short-term small-to-moderate improvements in sleep, with
limited evidence to support their long-term use in the treatment of insomnia
Vigo DE, et al. Psychiatry and Neuroscience Update. 2019;427-451. Zammit G. Drug Saf. 2009;32(9):735-748. Kuriyama A, et al. Sleep Med.
2014;15(4):385-392. Yeung WF, et al. Sleep Med Rev. 2015;19:75-83. FDA Drug Safety Communication. April 30, 2019. Accessed June 3, 2021.
www.fda.gov/drugs/drug-safety-and-availability/fda-adds-boxed-warning-risk-serious-injuries-caused-sleepwalking-certain-prescription-insomnia.
Winkler A, et al. CNS Drugs. 2014;28(9):799-816. Everitt H, et al. Cochrane Database Syst Rev. 2018;5(5):CD010753.
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Advantages and Disadvantages of Medications
Not Approved by the FDA for the Treatment of Insomnia
Low-Dose Sedating Antidepressants

Low-Dose Atypical Antipsychotics

• Trazodone, doxepin, mirtazapine,
paroxetine
• Advantages
• Sedating side effects
• Low abuse risk
• Disadvantages
• Efficacy not well established for
insomnia
• Side effects include daytime
sedation, weight gain, dry mouth,
dry eyes, constipation, fall risk

• Quetiapine, olanzapine
• Advantages
• At appropriate doses, effective for
psychotic disorders
• Low abuse potential
• Sedation
• Disadvantages
• Not well investigated in insomnia
disorder
• Daytime sedation, weight gain,
dry mouth, constipation,
• Risk of extrapyramidal symptoms,
possible tardive dyskinesia
• Metabolic syndrome

OTC Sleep Aids
• Melatonin
• Endogenous hormone produced by
pineal gland which exerts influence on
circadian rhythms
• Low throughout daytime, rises as
bedtime approaches, declines at end of
sleep period
• Minimal efficacy when taken at bedtime
• Strong evidence for circadian rhythm
disorders

• Sedating Antihistamines
• Cross the blood–brain barrier and inhibit
the histaminergic influence on the
cortical wake-promoting system
• Limited evidence for their efficacy or
safety
• Common adverse effects: blurred vision,
dry mouth, and constipation
• Elderly and patients with comorbidity at
greater risk

Kupfer DJ, et al. N Engl J Med. 1997;336(5):341-346. Sharpley AL, et al. Biol Psychiatry. 2000;47(5):468-470. Karam-Hage M, et al. Psychiatry Clin
Neurosci. 2003;57(5):542-544. National Institutes of Health. Sleep. 2005;28(9):1049-1057. Buscemi N, et al. J Gen Intern Med. 2005;20(12):1151-1158.
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2017 AASM Clinical Practice Guideline for the
Pharmacologic Treatment of Chronic Insomnia in Adults
Recommendations
• Difficulties with sleep onset
– Ramelteon, triazolam, zaleplon
• Difficulties with sleep
maintenance
– Doxepin low dose, suvorexant
• Difficulties with onset and
maintenance
– Eszopiclone, temazepam,
zolpidem

NOT Recommended
•
•
•
•

Diphenhydramine
Tiagabine
Melatonin, tryptophan, valerian
Suvorexant for sleep-onset
insomnia
• Trazodone
Evaluated but no formal statement

• Quetiapine

The AASM guidelines contain recommendations that may seem surprising – suvorexant NOT
recommended for sleep onset, but is FDA approved for this indication; trazodone NOT recommended.
Sateia MJ, et al. J Clin Sleep Med. 2017;13(2):307-349.
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2019 American Geriatrics Society Beers Criteria® for
Potentially Inappropriate Medication Use in Older Adults
• Older adults (≥ 65 years) should avoid BZRAs and non-BZRA
hypnotic “Z-drugs” because of increased sensitivity to these
medications and the increased risk of cognitive impairment,
delirium, falls, fractures, and motor vehicle accidents
• Older patients should also avoid doxepin doses > 6 mg owing to
the potential for orthostatic hypotension

2019 American Geriatrics Society Beers Criteria® Update Expert Panel. J Am Geriatr Soc. 2019;67(4):674-694.
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Key Learning Point

Meta-analyses show short-term small-to-moderate
improvements in sleep with BZRAs, with limited evidence to
support their long-term use in the treatment of insomnia.
B

Orexin Antagonism for the
Treatment of Insomnia

B

Neurobiology of the Orexin System
In 1998, 2 research groups discovered the
peptide neurotransmitter orexin (or hypocretin)

< 50K orexin secreting neurons in the lateral
hypothalamus
Orexin neurons promote and sustain
wakefulness by signaling to brain regions that
govern arousal and alertness
Orexin receptors (OX1R and OX2R) are
expressed in areas of the brain that regulate
appetite, metabolism, reward, stress, and
autonomic function
Scammell TE, et al. Nat Med. 2007;13(2):126-128. Alexandre C, et al. Curr Opin Neurobiol. 2013;23(5):752-759. Li J, et al. Br J Pharmacol.
2014;171(2):332-350. Herculano-Houzel S. Front Hum Neurosci. 2009;3:31. Dubey AK, et al. J Pharmacol Pharmacother. 2015;6(2):118-121. L

Dual Orexin Receptor Antagonists (DORAs)
A new class of pharmacologic treatment for insomnia
DORAs block OX1R and OX2R and promote sleep through a decrease in arousal signaling
Several DORAs have been evaluated for the treatment of insomnia preclinically and in clinical
trials, with 2 DORAs currently approved for use
• Approved for both sleep onset and sleep maintenance
Orexin receptor antagonists do not adversely affect sleep architecture
Orexin receptor antagonists shorten REM latency and increase TST, mainly by increasing the
time spent in REM sleep
• Percentage of TST spent in non-REM sleep is left unchanged or possibly lowered
Orexin receptor antagonists do not appear to be associated with tolerance, withdrawal, or
rebound insomnia if abruptly discontinued
REM = rapid eye movement; TST = total sleep time.
Rosenberg R, Citrome L, Drake CL. Advances in the treatment of chronic insomnia: new nonpharmacologic and pharmacologic therapies. In review.
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Dual Orexin Receptor Antagonists (DORAs)
A new class of pharmacologic treatment for insomnia
Name

Development
Status

Doses

Half-life

Use in Special Populations
•

Suvorexant
(Belsomra®)

Lemborexant
(Dayvigo®)

Daridorexant

Approved

Terminal half-life:
5 mg, 10 mg, 15 mg,
approximately 15 hours •
20 mg
(range, 10–22 hours)

Not recommended in patients with
severe hepatic impairment
Safety and effectiveness have not
been established in pediatric
patients

Approved

Effective half-life for •
lemborexant 5 mg:
17 hours; effective
•
half-life for lemborexant
10 mg: 19 hours

Not recommended in patients with
severe hepatic impairment
Safety and effectiveness have not
been established in pediatric
patients

5 mg, 10 mg

NDA under review,
10 mg, 25 mg, 50 mg
? launch 2022

Elimination half-life:
5.6–8.5 hours

Seltorexant
(selective OX2R
antagonist*)

Phase 3

20 mg

Half-life: 2–3 hours

•

Prescribing information not available

•

Under development for use in
patients with MDD and insomnia
Prescribing information not available

•

*Activation of OX1R and OX2R suppresses the onset of REM sleep and activation of OX2R suppresses non-REM sleep. [Willie JT, et al. Neuron. 2003;38(5):715-730.]
Rosenberg R, Citrome L, Drake CL. Advances in the treatment of chronic insomnia: new nonpharmacologic and pharmacologic therapies. In review.
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Orexin and Narcolepsy
Narcolepsy is characterized by excessive daytime sleepiness, cataplexy,
and other manifestations of dissociated REM sleep

Recent discoveries indicate that the major pathophysiology of human
narcolepsy is the loss of lateral hypothalamic neurons that produce
orexin
Thus, orexin receptor antagonists are contraindicated in people with
narcolepsy
Zeitzer JM, et al. Trends Pharmacol Sci. 2006;27(7):368-374.
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Key Learning Point

Suvorexant and lemborexant are dual orexin receptor antagonists
approved for sleep onset and sleep maintenance insomnia.
B

How Can We Compare and Contrast the
Newest Available Hypnotic (Lemborexant)
with Other Choices?

B

SUNRISE 1
The least squares mean (LSM) change
from baseline in wake-after sleep onset (WASO)

LSM Change (min)

0

-20

At endpoint, effect of
lemborexant 5 mg looks similar
to lemborexant 10 mg, and
“better” than zolpidem 6.25 mg,
and all active treatments appear
“better” than placebo. Is there a
better way to quantify this?
c

-40

c

c, e

b, c

c, e

Placebo
Zolpidem
Lemborexant 5 mg
Lemborexant 10 mg

c, d

-60

-80

Baseline

1/2

29/30

Nights
vs zolpidem. cP<.001 vs placebo. dP≤.001 vs zolpidem. eP<.01 vs zolpidem.
Rosenberg R, et al. JAMA Network Open. 2019;2(12):e1918254.
bP<.05
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What is an Effect Size?
• It can be challenging to select among the different hypnotics
available especially for new agents that may be unfamiliar to
clinicians and patients
• Statistical significance for drug vs placebo does not tell us about of
the size of the treatment effect
• Clinically intuitive measures of effect size include number needed
to treat (NNT) to describe benefit (therapeutic response) and
number needed to harm (NNH) to describe untoward events such
as an adverse event (AE) or discontinuation due to an AE
• This approach can be especially valuable when assessing new
treatments and when head-to-head comparisons with other agents
are generally not available
Citrome L, et al. J Clin Psychiatry. 2021 Jun 1;82:20m13795.
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Number Needed to Treat / Harm (NNT and NNH)
The number of patients you would need to treat with
Intervention A instead of Intervention B (or placebo) before
you would expect to encounter one additional responder
(number needed to treat), or one additional patient with an
adverse outcome (number needed to harm)
The smaller the NNT, the larger the differences between the
two interventions, ie, smaller values of NNT mean fewer
patients needed to treat to expect to encounter the
difference in effect
Citrome L. Acta Psychiatr Scand. 2008;117(6):412-419.
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What is a “Good” NNT?
•
•
•
•

It is impossible to have a NNT = 1
A NNT vs placebo of < 10 is acceptable
A NNT vs placebo < 5 is even better
Very few treatments have a NNT vs placebo of 2 or 3
– One example are medications for acute agitation
– Another example is the avoidance of a relapse event over a period of 2
years for someone with schizophrenia taking an antipsychotic vs not
taking an antipsychotic
• Many treatments have a NNT vs placebo of 7 to 10, especially newer agents
where the clinical trials demonstrated higher placebo response rates
– Cariprazine for bipolar depression
– Vortioxetine for MDD
– Brexpiprazole for acute schizophrenia
Citrome L, et al. Int J Clin Pract. 2013;67(5):407-411. Pinson L, et al. Psychiatr Serv. 2003;54(2):145-146. Citrome L. Int J Clin Pract.
2019;73(10):e13397. Citrome L. Int J Clin Pract. 2014;68(1):60-82. Citrome L. Int J Clin Pract. 2015;69(9):978-997.
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What is a “Good” NNH?
• A NNH vs placebo of ≥ 10 is acceptable
• A NNH vs placebo ≥ 20 is even better
• Some NNHs may be clinically important, even if they are relatively
large (> 100), for example when the outcome is death
• Some NNHs may be clinically irrelevant, even if they are relatively
small (< 10), for example when the outcome is a mild dry mouth
• Bottom line: low values for NNT and high values for NNH are
“good”
– You will encounter therapeutic response more often than the
adverse event
Citrome L, et al. Int J Clin Pract. 2013;67(5):407-411. Pinson L, et al. Psychiatr Serv. 2003;54(2):145-146. Citrome L. Int J Clin Pract.
2019;73(10):e13397. Citrome L. Int J Clin Pract. 2014;68(1):60-82. Citrome L. Int J Clin Pract. 2015;69(9):978-997.
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Selected Efficacy Outcomes Assessed in SUNRISE 1 and SUNRISE 2
Outcome
SLEEP DIARY
Subjective sleep onset latency (sSOL)
Subjective wake after sleep onset (sWASO)
Subjective total sleep time (sTST)
sSOL (alternate responder definition)
sWASO (alternate responder definition)
POLYSOMNOGRAPHY
Latency to persistent sleep (LPS)

Definition of Responder

sSOL at study baseline > 30 min and mean sSOL ≤ 20 min
sWASO at study baseline > 60 min and mean sWASO ≤ 60 min and showed a
reduction of > 10 min compared to study baseline
≥ 15% improvement in mean sTST
≥ 15% improvement in mean sSOL
≥ 15% improvement in mean sWASO

Recent trials (SUNRISE 1 and 2) found that patients treated
with lemborexant had 1 hour of additional sleep per night,
LPS at study baseline > 30 min and mean LPS ≤ 20 min
and improved subjective
sleep onset latency, subjective
WASO at study baseline > 60 min and mean WASO ≤ 60 min and showed a
Wake after sleep onset (WASO)
reduction of severity
> 10 min compared
to study baseline
sleep
efficiency,
and
fatigue
scores
compared
with
LPS (alternate responder definition)
LPS decrease of ≥ 50% from baseline
LPS (alternate
responder definition)
≤ 30 minutes response (yes/no) we can
placebo.
However, byLPSdefining
SUBJECTIVE RATING SCALE OUTCOMES
calculate
NNT
many
these
Patient then
Global Impression
– Insomnia
(PGI-I)forPGI-I
= 1 for of
helped
sleep (and other) outcomes!
Insomnia Severity Index (ISI)

PGI-I = 1 for increased total sleep time
PGI-I = 1 for decreased time to fall asleep
PGI-I = 2 medication strength “just right”
≥ 6-point improvement (clinically relevant improvement)
≤ 7 (no insomnia)
≤ 14 (no or subthreshold insomnia)

Citrome L, et al. J Clin Psychiatry. 2021 Jun 1;82:20m13795.
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SUNRISE 1
The least squares mean (LSM) change
from baseline in wake-after sleep onset (WASO)

LSM Change (min)

0

-20

-40

By defining who is a “WASO
responder” we can then
calculate NNT and describe
differences more clearly!

Placebo
Zolpidem
c

c

c, e

b, c

c, e

Lemborexant 5 mg
Lemborexant 10 mg

c, d

-60

-80

Baseline

1/2

29/30

Nights
vs zolpidem. cP<.001 vs placebo. dP≤.001 vs zolpidem. eP<.01 vs zolpidem.
Rosenberg R, et al. JAMA Network Open. 2019;2(12):e1918254.
bP<.05

L

SUNRISE 1: “WASO Responders”
Direct Comparison: NNT vs Placebo (With 95% CIs)
Number Needed to Treat
vs Placebo (95% CI)

100

10

9
4

4

1

Lemborexant 5 mg

Lemborexant 10 mg

Zolpidem ER 6.25 mg

Wake After Sleep Onset (WASO) Responder on Polysomnography at Week 4/Day 30
WASO responder defined as WASO at study baseline > 60 minutes and mean WASO at time point in
question ≤ 60 minutes and showed a reduction of > 10 minutes compared to study baseline
Citrome L, et al. J Clin Psychiatry. 2021 Jun 1;82:20m13795.
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SUNRISE 1 and SUNRISE 2
Indirect Comparisons: NNT vs Placebo (With 95% CIs)
Outcome

Lemborexant
5 or 10 mg

Zolpidem ER
6.25 mg

Suvorexant
15 or 20 mg

7 (5–10)
5 (4–6)
6 (5–9)

5 (4–7)
6 (5–11)
4 (3–5)

9 (6–15)
8 (6–14)
12 (8–39)

Doxepin
6 mg

Ramelteon
8 mg

Zolpidem ER
6.25 mg
12.5 mg

WEEK 1
sTST responder (≥ 15% improvement)
sSOL responder (≥ 15% improvement)
sWASO responder (≥ 15% improvement)

NNTs vs placebo for different
WEEK 4
definitions
of response
are < 10
sTST responder (≥ 15% improvement)
7 (5–11)
5 (4–7)
8 (6–14)
sSOL responder (≥ 15% improvement) for lemborexant,
5 (4–6)
8 (5–17)
12 (7–34)
and
are
similar
sWASO responder (≥ 15% improvement)
8 (6–14)
5 (4–7)
12 (8–37)
PSG LPS responder (decrease of ≥ 50%) to that
8 (5–18),
-115 (ns),
for
other
hypnotics for
14 (ns)
-8 (-5 to -20)
PSG LPS responder (≤ 30 minutes)
7 (5–13),
31 (ns),
many
outcomes
9 (6–26)
-9 (-5 to –39)
PGI-I = 1 for helped sleep
PGI-I = 1 for decreased time to fall asleep

PGI-I = 1 for increased total sleep time
PGI-I = 2 medication strength “just right”
ISI with a ≥ 6-point improvement

6 (4–19)
8 (5–115) to
31 (ns)

5 (4–6)

3 (3–4)

6 (4–19)

7 (4–51)

5 (4–6)

5 (4–7)

8 (4–106)

7 (4–84)

6 (4–7)

4 (3–4)

11 (ns)

5 (3–11)

7 (5–10)
7 (5–11)

6 (4–9)
5 (4–6)

7 (4–33)

7 (4–142)

Citrome L, et al. J Clin Psychiatry. 2021 Jun 1;82:20m13795.

3 (2–4),
3 (2–3)
3 (2–5),
3 (3–4)
4 (3–6),
3 (2–3)
3 (3–4)

10 (7–19)
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Lemborexant: NNH vs Placebo
Lemborexant Tolerability Outcomes, SUNRISE 1, SUNRISE 2, Pooled, Through Week 4 / Day 30a
Lemborexant 5 mg

Outcome
Discontinuation because of an
AE
Discontinuation due to
somnolence
Specific AE
Somnolenceb
Headachec
Urinary tract infection
Nasopharyngitis
Fatigue
Back pain
Nightmared
Abnormal dreamsd
Sleep paralysis
Nausea
Upper respiratory tract
infection
Dizziness
Fall

Lemborexant 10 mg

Placebo

Lemborexant
5 mg vs
Placebo
NNH (95% CI)

Lemborexant
10 mg vs
Placebo
NNH (95% CI)

Pooled
Lemborexant
vs Placebo
NNH (95% CI)

n

N

%

n

N

%

n

N

%

8

580

1.4

15

582

2.6

8

528

1.5

ND

95 (NS)

216 (NS)

4

580

0.7

6

582

1.0

2

528

0.4

322 (NS)

154 (NS)

208 (NS)

29

580

5.0

35

580

6.0

4

580

0.7

16

580

2.8

12

580

2.1

4

580

0.7

3

580

0.5

2

580

1

NNHs vs placebo for
lemborexant are
consistently > 10
49

582

8.4

7

528

1.3

28 (18 to 61)

15 (11 to 22)

19 (14 to 28)

27

582

4.6

21

528

4.0

49 (NS)

152 (NS)

74 (NS)

12

582

2.1

6

528

1.1

ND

109 (NS)

416 (NS)

10

582

1.7

5

528

0.9

56 (30 to 411)

130 (NS)

78 (41 to 953)

9

582

1.5

0

528

0

49 (31 to 110)

65 (40 to 184)

56 (39 to 96)

6

582

1.0

3

528

0.6

824 (NS)

217 (NS)

342 (NS)

6

582

1.0

2

528

0.4

723 (NS)

154 (NS)

253 (NS)

0.3

6

582

1.0

4

528

0.8

ND

366 (NS)

ND

580

0.2

5

582

0.9

0

528

0

580 (NS)

117 (63 to 915)

194 (108 to 960)

8

580

1.4

4

582

0.7

1

528

0.2

84 (46 to 586)

201 (NS)

119 (66 to 651)

7

580

1.2

4

582

0.7

5

528

0.9

385 (NS)

ND

ND

5

580

0.9

4

582

0.7

7

528

1.3

ND

ND

ND

4

580

0.7

0

582

0

3

528

0.6

824 (NS)

ND

ND

aResults

for the NNH are bolded when statistical significance is achieved at the P<.05 threshold. bRates for the AE of somnolence at 1 month as reported in the product label combined the AE terms somnolence,
lethargy, fatigue, and sluggishness for the pooled SUNRISE 1 and SUNRISE 2 (first 30 days) data and were 6.9%, 9.6%, and 1.3% for lemborexant 5 mg, lemborexant 10 mg, and placebo, respectively, yielding NNH
estimates vs placebo of 18 (95% CI, 13–31), 13 (95% CI, 10–18), and 15 (95% CI, 12–20), for lemborexant 5 mg, lemborexant 10 mg, and pooled doses, respectively. cNumerators used for the AE of headache as
reported in the product label differ and were 5.9%, 4.5%, and 3.4% for lemborexant 5 mg, lemborexant 10 mg, and placebo, respectively, yielding NNH estimates vs placebo of 41 (NS), 95 (NS), and 57 (NS),
respectively. dThe AE of nightmare or abnormal dreams at 1 month was also reported in the product label using combined terms, and the rates were 0.9%, 2.2%, and 0.9% for lemborexant 5 mg, lemborexant 10 mg,
and placebo, respectively, yielding NNH estimates vs placebo of no difference, 78 (NS), and 167 (NS), respectively.

Citrome L, et al. J Clin Psychiatry. 2021 Jun 1;82:20m13795.
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Suvorexant: NNH vs Placebo
Number and percentage of participants with common adverse events (≥ 2% incidence in any suvorexant group
and frequency greater for suvorexant than for placebo) and number needed to harm vs placebo and 95%
confidence intervals pooled from the 3-month pivotal trials and the first 3 months of the Phase 3 12-month trial

Adverse Event

Placebo, n (%)
(n=1025)

Suvorexant
15 or 20 mg, n (%)
(n=493)

Suvorexant
15 or 20 mg vs
Placebo NNH
(95% CI)

NNHs vs placebo for
33 (6.7)
28 (17–82)
suvorexant
are
36 (7.3)
74 (ns)
consistently > 10

Suvorexant
30 or 40 mg,
n (%)
(n=1291)

Suvorexant
30 or 40 mg vs
Placebo NNH
(95% CI)

138 (10.7)

13 (11–18)

85 (6.6)

158 (ns)

Somnolence

31 (3.0)

Headache

61 (6.0)

Dizziness

29 (2.8)

15 (3.0)

469 (ns)

32 (2.5)

Rate lower than for
placebo

Abnormal dreams

10 (1.0)

9 (1.8)

118 (ns)

27 (2.1)

90 (48–769)

Diarrhea

15 (1.5)

12 (2.4)

103 (ns)

21 (1.6)

613 (ns)

Dry mouth

14 (1.4)

9 (1.8)

218 (ns)

36 (2.8)

71 (39–361)

Nausea

16 (1.6)

7 (1.4)

Rate lower than for
placebo

27 (2.1)

189 (ns)

Fatigue

18 (1.8)

11 (2.2)

211 (ns)

49 (3.8)

49 (30–139)

Upper respiratory infection

12 (1.2)

8 (1.6)

222 (ns)

28 (2.2)

101 (ns)

Citrome L. Int J Clin Pract. 2014;68(12):1429-1441.
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Are There Any NNHs vs Placebo < 10?
Agent
Eszopiclone

Outcome and Dose

NNH (95% CI)

6 weeks, non-elderly
AE unpleasant taste, 2 mg, 3 mg, or when
doses pooled

7 (5–16), 4 (3–5), 5 (4–7)

6 months, non-elderly, 3 mg only

AE unpleasant taste

5 (5–6)

2 weeks, elderly
AE unpleasant taste, 1 mg, 2 mg, or when
doses pooled
Zolpidem ER

13 (7–72), 9 (7–14), 10 (7–15)

3 weeks, 12.5 mg
AE nervous system disorders

6 (4–17)

AE somnolence

8 (5–18)

Citrome L, et al. J Clin Psychiatry. 2021 Jun 1;82:20m13795.
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DORAs: Bottom Line
DORAs have treatment effect sizes that are similar to the older hypnotics

There is no evidence of physiological tolerance
There is no evidence of withdrawal symptoms or rebound insomnia if abruptly
discontinued
• When switching from a benzodiazepine or “Z-drug” keep in mind if the
patient has developed physiological tolerance, rebound insomnia is highly
likely if the older agent is abruptly discontinued
• The patient may in error ascribe the worsened insomnia to the newly
prescribed DORA!
Citrome L, et al. J Clin Psychiatry. 2021 Jun 1;82:20m13795. Citrome L. Int J Clin Pract. 2014;68(12):1429-1441. Rosenberg R, Citrome L,
Drake CL. Advances in the treatment of chronic insomnia: new nonpharmacologic and pharmacologic therapies. In review.
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Key Learning Point

Recent trials (SUNRISE 1 and 2) found that patients treated with
lemborexant had 1 hour of additional sleep per night, and improved
subjective sleep onset latency, subjective sleep efficiency, and fatigue
severity scores compared with placebo. NNT and NNH can help describe the
clinical relevance of the study findings.
B

Managing Difficult Cases
Clarify diagnosis
• Consider other sleep disorders, consult with sleep specialist, coordinate care with PCP

Gradual BZ/BZRA reduction programs?
•
•
•
•

Provide psychoeducation
Insomnia symptoms resolve after discontinuation of BZ/BZRAs
Gradual taper schedule (eg, 10%–25% dose reduction every 1–2 weeks)
Slower dose reduction during final weeks with introduction
• Reduces withdrawal symptoms compared to abrupt cessation

Incorporate CBT-I techniques to facilitate sedative-hypnotic cessation?
•
•
•
•

Stimulus control
Sleep restriction therapy
Relaxation training
Behavioral components

Shared decision-making and motivational interviewing
• The treatment that the patient selects is the one they are most likely to adhere to
Sweetman A, et al. Sleep Med Rev. 2021;56:101404. Haque SF, et al. Current Psychiatry. 2019;18(1):27-28. Lewis-Fernández R, et al. J Clin
Psychiatry. 2018;79(3):18ac12150.
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Susan A.
• 52-year-old physician with
MDD and comorbid anxiety
on sertraline 200 mg daily
and lorazepam 2 mg nightly
who presents to her
psychiatrist with fatigue
• Lorazepam was initiated
6 months ago at a dose of
1 mg hs to help with
initiating and maintaining
sleep. Sleep was better for
about 2 months but then
reverted back to being a
problem.

• Dose of lorazepam was
increased to 2 mg hs, and
this resulted in improved
sleep but again this
improvement proved to be
transient. Otherwise,
depressive symptoms are
under reasonable control.
• PHQ-9 = 8

• This is an opportunity to
consider cross-tapering
lorazepam to a different
sleep aid.
• Plan to cross-taper
lorazepam with a dual
orexin receptor antagonist.

B

Summary
➢ Chronic insomnia disorder is defined as ongoing difficulties with initiating or
maintaining sleep occurring at least 3×/week, persisting for at least 3 months,
and associated with daytime impairment
➢ Chronic insomnia affects 6% to 10% of the population and can result in
negative health outcomes and reduced quality of life
➢ Owing to misperceptions about the safety and effectiveness of treatment
options, many individuals with insomnia may not seek professional treatment,
although they may nevertheless use home remedies or OTC medications
➢ Nonpharmacologic treatments include CBT-I
➢ New medications include DORAs
– If patients choose to change classes of therapies from the older
pharmacologic approaches, health care practitioners need to educate
patients to help them manage the transition and avoid rebound insomnia,
and thus improve patient satisfaction with their insomnia therapy
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