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Abstract

Introduction: Chronic insomnia affects 5% to 10% of the US population, increasing the demand for
treatment options and the corresponding research to prove their validity.1 This review compares
recommendations from 3 clinical guidelines and summarizes hypnotic medications, including their newly
reported side effects not mentioned in the guidelines. In addition, we aim to provide an overview of what
pharmacotherapies are available for prescribers and patients.

Methods: A literature search was conducted for articles published prior to January 10, 2022, and case reports
and clinical studies were retrieved from PubMed and Google Scholar.

Results: Definitive conclusions cannot be drawn regarding the safety and efficacy of medications reviewed;
however, trends are apparent. All 3 guidelines included in this review remarked most treatment recommendations
as weak except for cognitive behavioral therapy for insomnia, which is effective but not readily available.
Furthermore, based on the 15 case reports and 13 clinical studies presented in this review, many of the
medications used for treatment of insomnia present safety concerns.

Discussion: Benzodiazepines and benzodiazepine receptor agonists are commonly used hypnotic agents
with the “Z-drugs” having robust data establishing their efficacy for the short-term treatment of chronic
insomnia. However, significant adverse effects related to the central nervous system (CNS), including
developing tolerance, addiction, CNS depression, and amnesia, remain barriers to their long-term use. In
comparison, newer agents present more favorable side-effect profiles although with less established efficacy.
Additionally, off-label agents, including antidepressants, antihistamines, and natural supplements, are
discussed due to their prominent use.

Keywords: chronic insomnia, zolpidem, eszopiclone, melatonin, ramelteon, suvorexant

1 PGY1 Resident, Mayo Clinic Health Systems, Eau Claire, Wisconsin;
2 Student, University of California–San Diego, San Diego, California;
3 (Corresponding author) Assistant Professor and Psychiatric Pharmacist,
Department of Pharmacy Practice, West Coast University School of
Pharmacy, Los Angeles, California; Aurora Charter Oak Behavioral
Health Center, Covina, California, Phaghparast@westcoastuniversity.edu

Disclosures: The authors declare no potential conflict of interest.

Introduction
Chronic insomnia, a significant public health problem,
affects 5% to 10% of the US population.1 Common insom-
nia-related sleep difficulties include trouble initiating and/
or maintaining sleep. Per the International Classification of
Sleep Disorders, 3rd edition,2 chronic insomnia occurs at
least 3 times a week and lasts . 3 months, accompanied by
daytime consequences despite adequate opportunity to sleep.
Lack of sufficient sleep may cause impaired cognitive
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functioning, mood disturbances, behavioral issues, and diffi-
culty staying awake during the daytime.2 Given its high preva-
lence, pharmacologic therapy is widely sought after.2 The
expansion of approved pharmacotherapies in recent years
allows for personalized medication treatments addressing the
unique needs of highly diverse patient populations.2 This is
important as providers seek to tailor treatments that minimize
patient risk for complex clinical presentations, including those
with multiple comorbid mental health and medical comorbidi-
ties. Understanding the potential adverse effects (AEs) of hyp-
notic agents commonly used for treating chronic insomnia in
the United States allows prescribers to make strategic decisions
about prescribing these medications.

The purpose of this review is to provide clinicians with an
overview of the main hypnotic classes, their mechanism of
action (MOA) (Table 1), and guideline recommendations
based on their efficacy and safety (Table 2). The authors of
this review compare 3 guidelines in a readily available for-
mat and summarize recent case reports on the rare AEs of
hypnotics and the AEs that were not previously described
in the guidelines.

Methods
We conducted a literature search for articles published
prior to January 10, 2022. The article types included were
guidelines, clinical studies, and case reports on the AEs of
hypnotics. The purpose of reviewing the guidelines was to
compare recommendations for treating chronic insomnia
(Table 2), whereas case reports and clinical studies are
included to review AEs that are not well-known or covered
in the guidelines. For retrieving case reports and clinical
studies, PubMed and Google Scholar with the search terms
[medication] AND side effects AND insomnia as well as
[medication] AND adverse effects AND insomnia. The fol-
lowing filters were used: English language, practice guide-
lines, case reports, clinical studies, and clinical trials phases
3 and 4. Articles discussing AEs of hypnotics on adoles-
cents and medications not available in the United States
were excluded from the review. The 3 most recent guide-
lines published in the United States as well as 15 case
reports and 13 clinical studies reporting new AEs are
included in this review.

Guideline Recommendations
The 3 guidelines included in this review are from the 2016
American College of Physicians (ACP), the 2017 American
Academy of Sleep Medicine (AASM), and the 2019 Veter-
ans Affairs and Department of Defense (VA/DoD).1,3,4 All
3 guidelines recommend cognitive behavioral therapy for
insomnia (CBT-I) as the initial treatment. The addition of
pharmacotherapy is recommended for a short-course if
CBT-I alone is ineffective.1,3,4 However, there are some

differences regarding pharmacologic and nonpharmacologic
recommendations for the treatment of insomnia. Refer to
Table 2 for a detailed comparison of the guidelines.

Insomnia Pharmacotherapy and Adverse
Effects Overview

Benzodiazepines
Description
Benzodiazepines (BZDs), a form of gamma-aminobutyric
acid-A (GABA-A) agonists, belong to a major class of seda-
tive and hypnotic drugs that slow brain and bodily func-
tions by binding to a specific allosteric site (BZD receptor)
in the GABA-A receptor complex, increasing GABA’s
inhibitory activity in the central nervous system (CNS).5 In
short, BZDs binding to GABA-A receptors allow for a chlo-
ride ion influx that reaches the postsynaptic neuron, creat-
ing a slowing of nerve impulses.5 This class treats insomnia
effectively because BZDs create amnesic and anxiolytic
effects, allowing patients to experience shorter times for
sleep onset and better sleep maintenance overall.5 Of the 3
guidelines, only the 2017 AASM recommends the use of
BZDs, namely, triazolam and temazepam. The 2019 VA/
DoD guideline weakly recommends against the use of BZD
due to the AEs, risk of diversion, and interactions with alcohol
or CNS depressants.4 The ACP guideline does not fully
address the use of BZDs for sleep as many of the studies do
not meet the inclusion criteria for review.1 Although not indi-
vidually discussed in any of the 3 guidelines, flurazepam, qua-
zepam, and estazolam are additional FDA-approved BZDs for
the treatment of insomnia.6

Adverse Effects
Commonly reported AEs of BZDs include disinhibition, delir-
ium, fatigue, anterograde amnesia, and depression, especially
over long-time use.5–7 For example, temazepam has a reported
incidence rate of 1.3%, 4.8%, and 1.7% for delirium, fatigue,
and depression, respectively.8 Long-acting BZDs report a
larger propensity for daytime sedation and impairment, dem-
onstrating a lower potential for rebound insomnia or toler-
ance.5 In contrast, short-acting agents have less reported
daytime sedation and overall incidence of side effects. However,
rebound insomnia and tolerance appears to be more frequently
reported.

The 2019 American Geriatrics Society (AGS) Beers criteria sug-
gest avoiding BZDs in elderly patients with dementia or cogni-
tive impairment or those at increased risk of falls and fractures
as this population has an increased sensitivity to CNS depres-
sants.9 Similarly, the 2019 VA/DoD guideline has a weak rec-
ommendation against this medication class due to side effects,
including impaired daytime function, risks of dependency espe-
cially in elderly patients, and possible stigma.4 Additionally, in
2016, a large retrospective cohort study conducted in Japan
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TABLE 1: Medications used for the treatment of insomnia6,34,59,66,66,67,68,69

Name Suggested Dose Adverse Effects Additional Considerations

BZDs

Triazolam 0.125 to 0.25 mg at bedtime
Max dose: 0.5 mg

• Dizziness
• Daytime sedation
• Rebound insomnia
• Falls
• Headache
• Reduced motor activity

• Beers criteria: Elderly patients are at
increased risk of ADRs

• Boxed warning: Avoid combined use
of BZDs and CNS depressants

• Drug schedule: IV controlled
substance

Temazepam 7.5 to 15 mg at bedtime Max
dose: 30 mg

Estazolam 0.5 to 1 mg at bedtime Max dose:
2 mg

Quazepam 7.5 mg at bedtime Max dose:
15 mg

Flurazepam 15 to 30 mg at bedtime Max dose:
30 mg

BZD receptor agonists

Zolpidem IR or oral spray: Men, 5 to 10 mg;
women, 5 mg at bedtime Max
dose: 10 mg ER: Men,
6.25–12.5 mg; women, 6.25 mg
Max: 12.5 mg

• Headache
• Dizziness
• Confusion
• Falls
• Visual disturbances

(Zolpidem)
• Unpleasant taste

(Eszopiclone)

• Beers criteria: Elderly patients are at
increased risk of ADRs, avoid using
for more than 3 months

• Boxed warning: Complex sleep
behaviors have been reported that
may result in serious injuries and
death

• Drug schedule: IV Controlled
substance

Eszopiclone 1 to 2 mg immediately before
bedtime Max dose: 3 mg

Zaleplon 5 to 10 mg at bedtime Max dose:
10 mg

Dual orexin receptor
antagonists

Suvorexant 10 mg, 30 minutes before bedtime
Max dose: 20 mg

• Headache
• Dizziness
• Cataplexy
• Sleep paralysis
• Suicidal ideation
• Hypnagogic

hallucinations

• Contraindication: Narcolepsy
• Severe hepatic impairment: Use not

recommended
• Drug schedule: IV controlled

substance
• Time to sleep: Onset delayed if taken

with high-fat or high-calorie food.
Recommended to avoid right after a
meal

Lemborexant 5 mg immediately before bedtime
Max dose: 10 mg

Daridorexant 25 to 50 mg

Melatonin agonists

Ramelteon 8 mg 30 minutes before bedtime
Max dose: 8 mg

• Dizziness
• Fatigue

• Severe hepatic impairment: Use not
recommended

• Drug schedule: Nonscheduled
Antidepressants

Doxepin 3 to 6 mg 30 minutes before
bedtime Max dose: 6 mg

• Nausea
• Upper respiratory tract

infections

• Contraindications: Within 2 weeks
of MAOI use, glaucoma, urinary
retention

• Drug schedule: Nonscheduled

Trazodone 50 to 100 mg 1 hour before
bedtime (off-label dosage)

• Headache
• Orthostatic hypotension
• Memory impairment
• Priapism (rare)

• Contraindication: Within 2 weeks of
MAOI use

• Drug schedule: Nonscheduled

Mirtazapine 7.5 to 30 mg per day
(off-label dosage)

Max dose: 45 mg

• Xerostomia
• Increased serum

cholesterol
• Increased Appetite
• Constipation
• Weight gain

• Contraindication: Within 2 weeks of
MAOI use

• Drug schedule: Nonscheduled

Antipsychotics

Quetiapine 25 to 200 mg
(off-label dosage)

• Weight gain
• Increase in blood sugar
• Increase in LDL

cholesterol
• Extrapyramidal

symptoms

• Drug schedule: Nonscheduled
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finds that elderly patients who receive at least 180 days of tri-
azolam have an increased risk of developing pneumonia, inju-
ries from falls, and pressure ulcers by 40% (number needed to
harm [NNH]¼ 25), 30% (NNH¼ 17), and 29% (NNH¼ 90),
respectively.10 The authors attribute the increased risk of
pneumonia to potential impairment of swallowing and
immune system functioning. Increased pressure ulcers are
attributed to more significant sedation and psychomotor
impairment, leading to extended bed confinement.

BZD Receptor Agonists
Description
Zolpidem, eszopiclone, and zaleplon are BZD receptor
agonistic modulators or GABA-A agonists also known as

“Z-drugs.”11 These agents work by positively modulating
the GABA-A receptor complex similar to BZDs but differ
in their chemical structure and display minimal anxiolytic
effects.11 Moreover, Z-drugs are more selective than
BZDs, which affect all BZD receptor subtypes. For exam-
ple, zolpidem, in contrast to BZDs, displays selective bind-
ing to the BZD1 receptor, which is speculated to be related
to the maintenance of sleep stages 3 and 4.11 Zolpidem
and eszopiclone share similar pharmacodynamic and
pharmacokinetic properties. Zaleplon has a shorter dura-
tion of action than zolpidem and eszopiclone, hence, its
use for sleep onset insomnia only.11 Z-drugs are found to
have a lower risk of tolerance, abuse, dependence, and
residual effects when compared with BZDs, displaying
similar efficacy in the promotion of sleep.11 All 3

TABLE 1: Medications used for the treatment of insomnia6,34,59,66,66,67,68,69 (continued)

Name Suggested Dose Adverse Effects Additional Considerations

Anticonvulsants

Tiagabine 2 to 6 mg • Dizziness
• Nausea
• Tremors
• Asthenia
• Lack of concentration

• Drug schedule: Nonscheduled

OTC products

Melatonin 3 to 5 mg 30 minutes to 1 hour
before bedtime Max dose: 5 mg
(supplement)

• Headache
• Dizziness
• Nausea

• Severe hepatic impairment: Use not
recommended

• Drug schedule: Dietary supplement

Diphenhydramine 25 to 50 mg at bedtime as needed
Max dose: 300 mg

• Daytime sedation
• Dizziness
• Xerostomia
• Paradoxical excitation

• Beers criteria: Elderly patients at
increased risk of anticholinergic
effects

• Caution: Glaucoma, renal
impairment, anticholinergic side
effects and quick buildup of
tolerance

• Drug schedule: Over the counter

Doxylamine 25 to 50 mg taken 30 minutes
before bed Max dose: 75 mg

• Daytime sedation
• Dizziness
• Xerostomia
• Paradoxical excitation

• Beers criteria: Elderly patients at
increased risk of anticholinergic
effects

• Caution: Glaucoma, renal
impairment, anticholinergic side
effects and quick buildup of
tolerance

• Drug schedule: OTC

L-Tryptophan 250 to 1000 mg 30 minutes before
bedtime Max dose: 1000 mg
(supplement)

• Drowsiness • Caution: Use with other serotonergic
drugs

• Drug schedule: Dietary supplement

Valerian 300 to 3645 mg (supplement) • Headache
• Mental dullness
• Dizziness
• Depression
• Hepatotoxicity (rare)

• Caution: In patients with liver
disease

• Drug schedule: Dietary supplement

Chamomile 270 mg orally twice daily
(supplement)

• No significant side effect
reported when
compared to placebo

• No proven clinical efficacy but is
well-tolerated

• Drug schedule: Dietary supplement

ADR ¼ adverse drug reaction; BZD ¼ benzodiazepine; CNS ¼ central nervous system; ER ¼ extended release; IR ¼ immediate release; IV ¼ intravenous;
LDL ¼ low-density lipoprotein; MAOI ¼ monoamine oxidase inhibitor; OTC ¼ over the counter.

Ment Health Clin [Internet]. 2023;13(5):244-54. DOI: 10.9740/mhc.2023.10.244 247



guidelines generally recommended the use of Z-drugs for
short-term treatment of chronic insomnia.1,3,4

Adverse Effects
Despite their increased selectivity and ability to induce normal
physiological sleep, Z-drugs still share several AEs common to
BZDs.11 The most prominent are daytime drowsiness, head-
ache, dizziness, impaired concentration, confusion, and falls.11

Individually, zolpidem uncommonly causes visual distur-
bances, whereas eszopiclone use is associated with taste distur-
bances and xerostomia.6,11 The 2019 AGS Beers criteria
recommends avoiding Z-drug use for more than 3 months in
older adults because Z-drugs have similar effects on CNS in
older adults as BZDs.8 A recent 2019 study by Borchert et al12

compares 1407 online patient reviews with 5916 cases reported
in the Food and Drug Administration (FDA) Adverse Event
Reporting System (FAERS). This study finds that amnesia is
among the top 10 most reported side effects of Z-drugs with
zolpidem particularly standing out.12 Importantly, in 2019, the
US FDA issued a new boxed warning on all Z-drugs about

rare but serious instances of complex sleep behaviors, such as
sleepwalking and sleep driving that result in serious injury or
death.13

Dual Orexin Receptor Antagonists
Description
Approved by the FDA in 2014, suvorexant is the first member
of a new class of hypnotic drugs known as dual orexin recep-
tor antagonists (DORAs).14 A second drug, lemborexant, was
FDA approved in 2019 for the treatment of sleep onset and
maintenance.15 The newest member of this class is daridorex-
ant, approved in 2022.6 DORA agents act by preventing
orexin receptors OX1R and OX2R from being activated by
orexins A and B. In patients with narcolepsy, these neuropep-
tides are found to play a critical role in arousal and promoting
wakefulness.15 This alternative MOA is believed to result in a
more favorable side-effect profile compared with GABA-A
agonists or BZDs. For example, DORAs appear to promote
both rapid eye movement (REM) and non-REM sleep,

TABLE 2: Summary of recommendations from the guidelines

Parameter

Guideline

2016 ACP 2017 AASM 2019 VA/DoD

Analyzed data 35 RCTs, 11 observational studies Meta-analysis of 46 RCTs 23 RCTs, 44 systematic reviews,
11 observational studies,
14 non-RCTs

Recommendations Strong for
� CBT-I (moderate-quality
evidence)

Weak for (recommended to use
for , 4 to 5 weeks)

� Suvorexant (moderate-quality
evidence)

� Zolpidem (low- to moderate-
quality evidence)

� Eszopiclone (low- to
moderate-quality evidence)

� Doxepin (low-quality
evidence)

Insufficient data found for
� BZDs
� Diphenhydramine
� Melatonin
� Trazodone

Strong for
� CBT-I (moderate-quality evidence)

Weak for
� Sleep onset and maintenance

8 Temazepam (moderate-quality
evidence)

8 Eszopiclone (very low-quality
evidence)

8 Zolpidem (very low-quality
evidence)

� Sleep onset

8 Zaleplon (low-quality evidence)

8 Ramelteon

8 Triazolam (high-quality evidence)
� Sleep maintenance

8 Doxepin (low-quality evidence)

8 Suvorexant (low-quality evidence)
Not recommended in general

� Diphenhydramine
� Melatonin
� Tiagabine
� Trazodone
� L-tryptophan
� Valerian root

Strong for
� CBT-I

Weak for
� Doxepina

� Z-drugsa

� Auricular acupuncture
� BBT-I

Weak against
� Diphenhydramine
� Melatonin
� Valerian or chamomile
� Antipsychotics
� BZDs
� Trazodone
� Cranial electrical
stimulation

Strong against
� Kava

Neither for nor against
� Ramelteon
� Suvorexant
� Acupuncture
� Aerobic exercise or yoga

AASM ¼ American Academy of Sleep Science; ACP ¼ American College of Physicians; BZDs ¼ benzodiazepines, BBT-I ¼ brief behavioral therapy for
insomnia; CBT-I ¼ cognitive behavioral therapy for insomnia; RCT ¼ randomized controlled trials; VA/DoD ¼ Veterans Affairs and Department of
Defense.
aRecommended for 2 to 4 weeks.
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whereas GABA-A agonists, such as BZDs and Z-drugs, pro-
mote only non-REM sleep.16,17 Of the 3 guidelines, only the
2016 ACP and 2017 AASM recommend suvorexant (Table
2), whereas the 2019 VA/DoD guideline recommends neither
for nor against its use.1,3,4

Adverse Effects
All the dual orexin receptor antagonists carry a warning for
use in compromised respiratory function (eg, sleep apnea).
Additionally, there is a warning for worsening of depres-
sion or suicide, sleep paralysis, hypnagogic or hypnopom-
pic hallucinations, and cataplexy-like symptoms.6 Although
the side-effect profile of DORAs is still being studied, they
display less risk for falls, next-day sedation, and depen-
dence than observed in GABA-A agonists.17 All DORAs
appear to be well-tolerated, but it should be noted that
suvorexant, lemborexant, and daridodexant are classified as
schedule IV controlled substances with an abuse potential
comparable to zolpidem.18,19 However, in a 2016 crossover
study, although the results from the visual analog scale
peak effect were generally similar between suvorexant and
zolpidem, the overall incidence of the AE of abuse potential
was lower with suvorexant (30.6% vs 58.3%). Similarly,
incidences of euphoric mood (11.1% vs 19.4%) and visual
hallucination (2.8% vs 11.1%) were lower with suvorexant
compared with zolpidem, respectively.20

The most common side effects of suvorexant include dose-
related somnolence (7%), headache (4%), and dizziness
(3%).21 Additionally, rare AEs, namely, suicidal ideation,
sleep paralysis, and cataplexy, have been reported. Underre-
ported side effects, such as nightmares, have also been
observed though the package insert only lists abnormal
dreams occurring in 1% of tested patients.21 A 2017 case
report by Tabata et al22 describes a 72-year-old man with
Parkinson disease that experienced vivid, disruptive night-
mares after taking suvorexant for 7 weeks.22 His described
behavior included yelling, kicking, and pulling his wife’s
hair. The vocalizations and abnormal behaviors promptly
disappeared after suvorexant cessation.22 Whereas this was
the only detailed case report found, it should be noted that
the previously described study by Borchert notes that night-
mares were the most frequently reported side effects of
suvorexant by patients in both online reviews and the
FAERS report.12

Melatonin Agonist
Description
Ramelteon, a melatonin receptor agonist, was approved in
2005 for sleep-onset insomnia.23 This agent has a selective
affinity for melatonin receptors MT1 and MT2 located in
the suprachiasmatic nucleus, and they are associated with
the regulation of endogenous melatonin. Melatonin activity
is found to correlate with the onset of nocturnal sleepiness
in the sleep–wake cycle. Compared with exogenous

melatonin, ramelteon displays 3 to 5 times the affinity to
bind and activate the MT1 and MT2 receptors and has a
half-life of 1 to 2.6 hours.24 Ramelteon shows negligible
activity at GABA, serotonin (5HT), histamine, and other
CNS receptors, resulting in a lack of observed tolerance,
dependence, withdrawal, or residual effects.25 Despite notable
advantages, the aforementioned Borchert study finds that, in
patient reviews, ineffectiveness was the top complaint from
those prescribed ramelteon.11 The 3 guidelines have inconsis-
tent recommendations for using ramelteon.1,3,4

Adverse Effects
Ramelteon is well tolerated with only mild to moderate
AEs. The most significant and frequently reported side
effects of ramelteon are dizziness (4%), fatigue (3%), and
somnolence (3%).25 Only a few case reports were found
reporting notable AEs not reported by the manufacturer. A
2013 case report describes a 50-year-old man with a history
of chronic alcohol consumption who developed autoim-
mune hepatitis (AIH) after taking ramelteon 8 mg for 7
weeks. The patient is then reported to have died due to sep-
sis with autopsy confirmation that the underlying cause
was AIH. Due to the temporal relationship between ramel-
teon initiation and AIH development, authors of the case
report propose ramelteon as a possible cause. Alcoholic
hepatitis is deemed unlikely based on histologic and labora-
tory data, and the authors note that more than 4 decades of
research suggests melatonin plays a role in the modulation
of the immune system.26 Another 2015 case report presents
the first instance of nightmares occurring in a patient
shortly after initiating ramelteon therapy. It should be
noted that both case reports appear to be isolated events,
and no other instances are found in the literature searched
in this review.27

Antidepressants
Description
In the past 30 years, antidepressant use has increased for
the treatment of insomnia despite a paucity of efficacy
data for many agents.3 Doxepin is a tricyclic antidepres-
sant that strongly binds to histamine-1 (H1) receptors in
the CNS, preventing histamine arousal and promoting
sedation. Doxepin is selective for H1 at low doses (, 6
mg) and does not inhibit serotonin or norepinephrine
reuptake, thus avoiding undesirable AEs, namely, cardiac
arrhythmias, hypotension, and seizures seen at higher
doses (25 to 150 mg).28

Trazodone, an atypical antidepressant, is widely used off-
label for the treatment of insomnia. Its MOA is not fully
understood; however, it is known to inhibit serotonin 5-
HT2A, H1, and a1 receptors at low doses (, 100 mg). This
combined antagonism with different receptors is expected
to produce hypnotic effects without triggering the antide-
pressant effect observed with the simultaneous inhibition
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of the serotonin transporter and 5-HT2A seen at higher
doses (150 to 600 mg).29 Although trazodone is widely
used in clinical practice, none of the guidelines recom-
mends its use. This is mainly due to limited evidence sup-
porting its efficacy and lack of data on its AEs. Therefore,
trazodone is weakly recommended against use as the harm
may outweigh the benefits.1,3,4

Last, mirtazapine, an atypical antidepressant, works by enhanc-
ing the release of norepinephrine and 5-HT1A-mediated seroto-
nergic transmission. It antagonizes adrenergic a2-autoreceptors
and a2-heteroreceptors and blocks 5-HT2 and 5-HT3 receptors.
Low-dose mirtazapine is associated with sedation owing to its
H1 receptor blocking effect. However, in some clinical studies,
the sedation was diminished despite dose increases.30 Although
it is speculated that there is an inverse dose relationship for
sedation associated with mirtazapine, an exploratory analysis
from 2019 does not support this theory.31 Therefore, more
studies are needed in this area. Although mirtazapine is widely
used in clinical practice in patients with insomnia, none of the
three guidelines address this medication.

Adverse Effects
At low doses indicated for the treatment of insomnia, doxepin
is shown to be well-tolerated. AEs reported to occur for more
than 2% of patients are somnolence (5%), nausea (4%), and
upper respiratory tract infections (2%).32 To date, this review
has found no evidence of new or uncommon AEs regarding
doxepin use at low doses. Low-dose doxepin is recommended
by all 3 guidelines, especially for sleep maintenance.1,3,4

In contrast, trazodone appears to exhibit more significant side
effects, such as somnolence, headaches, orthostatic hypoten-
sion, and impaired memory, even at low doses and rare cases
of priapism.33,34 Additionally, trazodone can cause an increase
in residual morning sedation and suicidal thoughts, explain-
ing its assignment to the “weak against” category in the VA/
DoD guideline and its lack of recommendations in both the
2016 ACP and 2017 AASM guidelines.4 A 2017 case report
from Santos et al35 describes a 60-year-old man developing
distressing visual hallucinations 2 days after starting trazodone
100 mg, which promptly resolved after discontinuation. In
2018, Sarwar et al36 report a case of an elderly patient develop-
ing bradykinetic parkinsonism after taking trazodone 100 mg
with symptoms completely reversing after withdrawal. Last, in
2020, Pereira et al37 describe the case of a 44-year-old female
patient who presented with delirium to the ER after being
prescribed trazodone 100 mg. Although the patient was hos-
pitalized, discontinuation of trazodone led to the resolution of
symptoms without antipsychotic medication use.

Common side effects of mirtazapine include drowsiness
(54%), xerostomia (25%), increased serum cholesterol
(15%), increased appetite (17%), constipation (13%), and
potential weight gain (12%).30,38,39 Furthermore, a 2017

case report from Menon et al39 describes an experience of a
21-year-old female taking a 7.5-mg dose of mirtazapine for
insomnia. The patient initially took 20 mg of escitalopram
but was tapered off over 6 weeks and put on mirtazapine.40

While participating in this treatment over a week, the
patient developed distressing nightmares after 4 days, and
they subsided once she stopped taking mirtazapine and
switched to a 50-mg dose of sertraline.40 Researchers con-
clude that the association between the drug and AEs was
probable based on the Naranjo adverse drug scale. This
finding agrees with the results of the pharmacovigilance
report published in 2003 that describes 50 cases of night-
mares associated with mirtazapine.41 Additionally, 2 other
case studies by Mathews et al in 2006 and Dang et al in
2009 report this AE.41–43

Antipsychotics
Description
Quetiapine is an antipsychotic used at low doses (25 to 100 mg)
off-label for insomnia.44 This drug affects H1 receptors and
a-1 and a-2 receptors causing sedative effects and is known
for having the shortest half-life among the second genera-
tion antipsychotics.44 Similar to trazodone, low-dose que-
tiapine is not recommended by the 2019 VA/DoD
guideline. This is mainly because of the lack of efficacy data
and the known harms associated with antipsychotics.4 The
other 2 guidelines do not address quetiapine.

Adverse Effects
Common AEs of quetiapine include weight gain, increased
blood sugar levels, and an increase in low-density lipopro-
tein cholesterol.6,44 Notably, extreme AEs can be observed
in elderly patients as seen in the 2016 case study by Des-
forges et al.45 In this case study, an 80-year-old man was
prescribed 12.5 mg of quetiapine when hospitalized to aid
in sleep onset when being treated for E. coli and pyelone-
phritis.45 The patient took the prescribed medication and
fell into a comatose state for a 2 and a half days before
returning to his precognitive state.45 Overall, researchers in
the study suggest against quetiapine use and recommend
alternative methods/medications for treating insomnia fall-
ing in line with the 2017 AASM and 2019 VA/DoD
guidelines.3,4,45

Anticonvulsants
Description
Tiagabine, uncommonly used off-label for treatment of
insomnia, is a selective GABA reuptake inhibitor. It
increases the GABA availability in the synapses by inhibit-
ing the GAT-1 GABA transporter.46 The 2017 AASM
guideline recommends against tiagabine use due to lack of
evidence and limited information on its AE.3
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Adverse Effects
Tiagabine’s side effects include nausea, dizziness, asthenia,
tremors, headache, anxiety, and lack of concentration.6 In the
randomized controlled trial conducted by Walsh et al,46 the
tolerability of tiagabine 4 and 6 mg was comparable to pla-
cebo with the exception of headache.

Over-the-Counter (OTC) Medications
Description
This section covers medications or supplements that are
available without a prescription for sleep promotion
although they generally lack robust clinical evidence support-
ing their efficacy. The most studied of these medications or
supplements is exogenous melatonin.47 As previously noted
when discussing the drug ramelteon, exogenous melatonin
acts by activating MT1 and MT2 receptors but with less
affinity and a shorter half-life (30 minutes).23 It is essential to
administer melatonin based on an individual’s circadian
timing. If not, it may fail to produce the desired effect or
may even produce the opposite effect by causing a phase
shift in the circadian clock.4 The benefits of using melatonin
approximately equal its harm.3 However, melatonin use is
weakly recommended against by all the 3 guidelines. This is
mainly due to insufficient evidence for its efficacy, lack of
adequate data on its AEs, poor study design, concerns about
purity or contaminants of OTC medications and undesirable
circadian consequences if not administered correctly.1,3,4

Melatonin is well-tolerated with the most commonly reported
side effects being headaches (, 1%), somnolence (, 1%),
dizziness (, 1%), and nausea (, 1%).6,48

The FDA-approved OTC antihistamines for short-term
treatment of insomnia include diphenhydramine and dox-
ylamine.6,49 These agents work by binding or blocking the
action of histamine in centrally located H1 receptors, caus-
ing sedation and sleepiness. Few studies have been con-
ducted to evaluate the efficacy and safety of these agents for
insomnia treatment, especially doxylamine.47 Diphenhy-
dramine is well-known for its daytime sedation, dizziness,
xerostomia, nausea, and nervousness. It has a Beers criteria
warning for its use in elderly patients due to increased sen-
sitivity to anticholinergic side effects.50 Another factor lim-
iting diphenhydramine’s usefulness for insomnia is quick
development of tolerance to its sedating effects (after 3 to 4
days of use). This is consistent with results of a random-
ized, double-blind crossover study by Richardson et al,51 in
which 15 men received either diphenhydramine 50 mg or a
placebo twice a day for 4 days. By the third day, both objec-
tive and subjective measures of sleepiness were almost
identical between diphenhydramine and the placebo.51

None of the 3 guidelines recommends the use of diphenhy-
dramine for insomnia even though benefits approximately
equal its harm. The main reason behind the recommenda-
tion is lack of evidence for its benefit.1,3,4 Patients can

expect anticholinergic side effects, such as dry eyes, dry
mouth, constipation, and confusion.3,6

L-tryptophan is an essential amino acid and serotonin
precursor in many proteins, including red meat, poultry,
eggs, and dairy products.52 L-tryptophan penetrates the
blood-brain barrier and is converted into serotonin,
which accounts for its ability to cause sedation with mini-
mal impairment in performance.53 Few studies have ana-
lyzed L-tryptophan’s efficacy and safety for insomnia
treatment, and no significant side effects have been
reported.54 However, L-tryptophan can increase the risk
of serotonin syndrome when used with selective seroto-
nin reuptake inhibitors and other serotonergic drugs.55,56

L-tryptophan was only addressed in the 2017 AASM
guideline and was not recommended for general use.3

Valerian (valerian officinalis) is an herbal product often used
for insomnia treatment. Valerian root has sedative properties
believed to stimulate GABA release from nerve endings and
prevent GABA reuptake back into nerve cells.57 Further-
more, valeric acid, a constituent of valerian oil, inhibits
GABA breakdown from taking place.58 Overall, the data
regarding valerian is conflicting with some studies showing
efficacy, whereas others found no significant effect.58 Nota-
ble side effects of valerian include headache, mental dullness,
dizziness, and depression.59 Valerian is implicated in a few
cases of mild to moderate, reversible hepatotoxicity with typ-
ical onset of 3 to 12 weeks within 2 to 4 weeks postdiscontin-
uation.60–62 Of note, usually the case reports associated with
valerian involve other botanical products, such as skullcap
and black cohosh, which can serve as confounders.60 The
recent 2019 VA/DoD guideline has a weak recommendation
against the use of valerian, mainly due to lack of evidence to
support its efficacy, concerns about the purity of herbal
products, and rare cases of hepatotoxicity.4

Chamomile (Matricaria recutita) and kava (Piper methysti-
cum) are both herbal products used for insomnia. Their
MOA is unknown; however, they are both speculated to
work on the GABA receptors.63,64 Chamomile and kava
were only addressed in the 2019 VA/DoD guideline.
Although it has no known AE, chamomile use is weakly rec-
ommended against due to concerns about purity in herbal
supplements, low-quality evidence, and no proven clinical
efficacy. On the contrary, kava use is strongly recommended
against mainly due to its lack of efficacy, low-quality studies,
and potential risk of fatal liver toxicity.4

Discussion
The 2016 ACP, 2017 AASM, and 2019 VA/DoD guidelines
address treatment options for chronic insomnia and provide
comprehensive information regarding both older and more
recently approved medications.1,3,4 All of the pharmacologic
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therapies, either for or against their use, receive a weak recom-
mendation. The lack of strong recommendation is mainly due
to insufficient efficacy or safety data or low- to moderate-
quality evidence. The only strong recommendation is for
CBT-I, which is not readily available to all patients.1,3,4 Addi-
tionally, none of the three guidelines addresses place of ther-
apy for each pharmacologic treatment option (ie, first- vs
second-line options).

When comparing the guidelines, the VA/DoD guideline is
the most comprehensive of all, addressing many herbals
and nonpharmacologic therapies not discussed elsewhere.
However, the AASM is the only guideline that breaks down
the recommendations by type of insomnia (sleep onset vs
maintenance).

In summary, the guidelines recommend pharmacologic
therapy for treatment of insomnia if CBT-I is not acces-
sible and using the lowest effective dose for the shortest
amount of time. After evaluating the recommendations
from the 3 guidelines, the Z-drugs and doxepin appear
to have more consistent recommendations for the short-
term treatment of insomnia. Among the guidelines,
there are inconsistent recommendations for the use of
ramelteon, suvorexant, and BZDs. Last, antipsychotics,
trazodone, diphenhydramine, and supplements such as
melatonin and valerian root are not recommended due
to poor study design and safety concerns.1,3,4 Hypnotic
use is associated with dementia, fractures, motor vehicle
accidents, and cognitive and behavioral issues.
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