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Abstract Insomnia is a frequent complaint and may persist
despite abstinence in patients with alcohol use disorders
(AUDs). The association of insomnia with relapse and suicidal
behaviors underlies the importance of proper assessment and
treatment, which is the focus of this review. Contributory fac-
tors to insomnia in AUD patients include premorbid insomnia;
effects of alcohol on sleep regulatory systems; co-occurring
medical, psychiatric, and other sleep disorders; other sub-
stances and medications; stress; environmental factors: and
suboptimal sleep hygiene. Polysomnography is recommended
to rule out other sleep disorders (e.g., sleep apnea and periodic
limb movement disorder) when suggested by history or
treatment-resistant insomnia. Sleep will improve in most pa-
tients with sobriety, which remains the first line of treatment.
Nevertheless, insomnia may also be thought of as a comorbid
disorder with AUDs, requiring its own treatment for many
patients. Randomized controlled studies support efficacy with
behavioral therapies and medications. Melatonin agonists as
well as sedating antidepressants, anticonvulsants, and antipsy-
chotics are potentially effective and non-addictive.
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Introduction

Insomnia is a common and persistent symptom, which has
been associated with both relapse and suicidal thoughts in
adult patients with moderate-to-severe alcohol use disorders
(AUDs)." Consequently, this article focuses on assessing and
treating patients with AUDs and comorbid insomnia, after a
brief review of definitions, prevalence, persistence, and asso-
ciations with relapse and suicidal thoughts.

In this paper, insomnia refers to a symptom involving trou-
ble falling or staying sleep, early morning awakening, and/or
non-restorative or poor quality sleep as reported by the patient.
Insomnia as a disorder is defined in DSM-5 as dissatisfaction
with sleep quantity or quality characterized by difficulty initi-
ating sleep, maintaining sleep, or early morning awakening
that causes distress or daytime impairment and occurs at least
three times a week for at least 3 months [1]. DSM-5 also
supports the clinical notion that persistent insomnia in AUD
patients is a comorbid disorder deserving its own treatment
when not simply attributable to the physiological effects of
alcohol.

A mean of 60 % (range 36-91 %) of adult patients with
AUDs report symptoms of insomnia, depending on sample
differences and how insomnia was defined or measured [2,
3]. Measures of drinking severity and psychiatric severity
are replicated and independent correlates of insomnia across
studies [2, 4]. Biological mechanisms underlying alcohol-
associated insomnia may include genetic polymorphisms
[5], reductions in the biological drive for sleep [6, 7], and
dysregulation in circadian rhythms [8].

! Moderate-to-severe AUD is a DSM-5 diagnosis roughly equivalent to
DSM-1V alcohol dependence. AUD will be used in this article to denote
both moderate-to-severe AUD and DSM-IV alcohol dependence as most
studies were conducted prior to DSM-5.
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Insomnia may begin in childhood prior to the onset of
drinking (premorbid insomnia) [9], during periods of heavy
drinking [10], or during acute and protracted alcohol with-
drawal among individuals with AUDs [11, 12]. In one study,
25 % of 103 individuals with AUDs had persistent insomnia at
a 6-month follow-up despite no drinking for the 3 months
prior to follow-up [13]. Abnormal sleep parameters as mea-
sured by polysomnography (PSG) in prospective studies—
including increased rapid eye movement (REM) sleep and
decreased slow wave sleep (SWS)—can persist for 21 to
27 months [14]. PSG-measured correlates of insomnia, such
as sleep onset latency (time to fall asleep), sleep efficiency
(percentage of time in bed spent sleeping), and total sleep
time, can take 5 to 14 months to normalize [14, 15].

Subjective reports of insomnia as well as objective sleep
correlates (measured by PSG and actigraphy) have been asso-
ciated in prospective studies with relapse or return to drinking
in patients with AUDs [16°, 17-20]. However, not all studies
have found an association between insomnia and relapse [21],
likely because of the wide range of factors influencing relapse,
which are difficult to measure in a single study. Potential
mechanisms through which insomnia could influence relapse
include self-medication [21], impaired cognitive [22] and ex-
ecutive functioning (e.g., impulse control, judgment, decision
making), negative affect, and enhanced sensitivity to stress.

Across different populations, including alcohol-dependent
patients [23] and veterans who misuse alcohol [24], sleep
problems have been associated with suicidal thoughts and
behaviors [25]. Moreover, insomnia may mediate the relation-
ship between drinking severity and suicidal thoughts [26].
Therefore, attending to insomnia in the clinical arena is
important.

Assessment

A good screening question is, “Are you satisfied with your
sleep?” If the answer is no, then ask about the following:

*  How long it takes to fall asleep (>30 min is frequently
problematic).

* How often one awakens during the night, possible causes
for waking up (e.g., nightmares), and how long it takes to
fall back asleep (>30 min of awake time after falling
asleep is generally problematic).

* Awakening earlier than desired and at what time (not as
common as trouble falling and staying asleep in AUD
patients [27, 28]).

» Total hours of sleep per night (<6—7 h per night has been
associated with cognitive dysfunction, at least in older
adults and premature mortality, although not all studies
agree) [29-32].

* Are bedtimes and wake times consistent or variable across
nights?

» Is daytime functioning impaired (usual responsibilities,
cognitive functioning, interpersonal relationships, and
emotional responses) because of sleep problems?

*  How often (nights per week) and for how long have in-
somnia symptoms been present?

* How are drinking and insomnia related in terms of the
patient’s view? Self-medication of insomnia with alcohol
is common [33] although ineffective. Insomnia that devel-
oped prior to the onset of drinking and/or persisted during
prior sober periods of 1-3 months are evidence of an in-
dependent, co-occurring disorder.

Persistent insomnia despite 1 to 3 months of abstinence
may be due to the following:

1. Premorbid insomnia. In one study, more than 50 % of
alcohol-dependent patients reported that their insomnia
preceded their drinking problems [27] and insomnia is
considered to be a risk factor for new-onset alcohol use
disorders [34, 35, 36°].

2. Comorbid or co-occurring disorders.

e Medical problems such as chronic pain, hyperthyroid-
ism, nocturia, gastroesophageal reflux disease, and
chronic obstructive pulmonary disease [37].

* Mental disorders, particularly mood disorders, anxi-
ety disorders, and trauma-related disorders. Both
nightmares and hyperarousal can disrupt sleep in pa-
tients with post-traumatic stress disorder. In one study,
childhood trauma significantly predicted insomnia in
patients with AUDs after controlling for other vari-
ables [28].

e Sleep disorders, such as obstructive sleep apnea
(OSA) and periodic limb movement disorder
(PLMD), are not uncommon in AUD patients [38,
39] and can only be diagnosed with PSG. Loud snor-
ing and either breathing cessation or gasping for air
during sleep suggests OSA, while kicking or jerking
movements suggest PLMD. Patients may complain of
daytime sleepiness, which can be measured with the
Epworth Sleepiness Scale [40]. Restless legs syn-
drome, driven by distressing, uncomfortable sensa-
tions in the legs, causes difficulty falling asleep and
is highly comorbid with PLMD. Bed partners may
also observe nocturnal wandering, including
sleepwalking (a non-REM sleep disorder), which oc-
curs more commonly in those with than without
AUDs [41]. In REM sleep behavior disorder, patients
may dangerously act out their dreams. Circadian
rhythm sleep-wake disorders include delayed and ad-
vanced sleep phase types. People with delayed sleep
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phase have difficulty falling asleep until later in the
night than most people and likewise sleep later into
the morning. The opposite is true of those with ad-
vanced sleep phase type. Sleep diaries [42] and
chronotype questionnaires [43] can help to character-
ize these diurnal preferences.

3. Substance- or medication-induced insomnia. Stimulants
including caffeine and withdrawal from cannabis, opioids,
sedative-hypnotics, and tobacco are all associated with
insomnia and related PSG changes [44, 45]. Stimulating
antidepressants (e.g., bupropion), thyroid medication, and
bronchodilators can also induce insomnia [46]. Serotonin-
selective reuptake inhibitors (SSRIs), even as they im-
prove mood and anxiety disorders, can disrupt PSG-
measured sleep parameters and increase periodic limb
movements during sleep [47, 48].

4. Stressful events are a common reason for seeking treat-
ment, and insomnia is associated with greater psychoso-
cial severity in AUD patients [49]. Stress is associated
with neurophysiological hyperarousal, which contributes
to insomnia [50].

5. Inadequate sleep hygiene and environmental factors.
Daytime naps, irregular sleep schedules, or “voluntary
sleep deprivation” (i.e., deliberately staying up late for
work or pleasure despite needing to get up early) can
perpetuate insomnia [27]. Environmental disruptions in-
clude a bed partner who snores or kicks, small children
who awaken at night, pets, noise, uncomfortable room
temperature, viewing television or electronic screens
before bedtime (which suppress melatonin), stimulating
bedtime activities, and/or an uncomfortable mattress or
pillow.

Measurement-Based Care

A number of self-administered scales measure symptoms of
insomnia and daytime sleepiness, all of which have been utilized
in the studies of AUD patients [40, 51-53]. They can be used
during the initial assessment to quantify symptom severity and
over time to measure response to treatment. Sleep diaries are an
excellent way to assess night-to-night sleep patterns and variabil-
ity in sleep parameters [42]. Some patients who are unwilling to
complete a sleep diary may be intent only on obtaining pills.

Treatment
The evidence base for treating insomnia in patients with AUDs
is growing but limited. The evidence that treating insomnia will

reduce relapse to drinking is also limited, despite the associa-
tion between insomnia and relapse [54]. Nevertheless,
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improving sleep has its own benefits in terms of symptom relief
and daytime functioning, which can support recovery, even if
not sufficient to prevent relapse. AUD and persisting insomnia
may best be conceptualized as co-occurring (and likely
interacting) disorders with each disorder warranting its own
treatment. Still, it is difficult to assess the contribution of drink-
ing to insomnia unless the patient abstains. Therefore, absti-
nence from alcohol is always the first line treatment for
alcohol-related insomnia. Even when abstinence is not suffi-
cient by itself, partial improvement in insomnia can happen
relatively quickly within a few weeks or months.

Education and Behavioral Therapies

Principles of good sleep hygiene should be reviewed with all
patients [55]. These include making the sleep room as com-
fortable as possible; using earplugs or eye masks and replac-
ing pillows when helpful; regular bedtimes and wake times
within 1 h daily; no napping during the day (although brief
naps of 10-20 min may help to reduce sleepiness when atten-
tion is required); creating a relaxing bedtime routine to prepare
for sleep; avoiding lights that can suppress melatonin secre-
tion, including televisions and electronic screens prior to bed
time; abstaining from alcohol, caffeine, and other drugs,
which disrupt sleep; and limiting fluid intake and heavy meals
prior to bedtime. These principles establish a foundation for
good sleep and work best when combined with other therapies. If
patients report that they have tried these things without benefit,
then clinicians can emphasize that sleep hygiene is optimal only
if practiced consistently over several weeks to become habits.
Behavioral therapies for insomnia in AUD patients have
been reviewed previously [2, 44, 56+, 57]. Cognitive-
behavioral therapy for insomnia (CBT-I) is generally recom-
mended as the first-line treatment in most patients with insom-
nia in general medical care [58]. While medication works
faster, CBT-I is highly effective and longer lasting than med-
ications [59], which work only as long as they are taken [60].
Moreover, medications for insomnia may inadvertently rein-
force an already entrenched mindset in AUD patients that
distressing symptoms are best managed by using external
chemicals. While CBT-I is best studied in patients without
AUDs or comorbid disorders [58], two randomized controlled
trials (RCTs) support its use in AUD patients [61, 62].
Although sleep improved in both studies, no differences in
drinking outcomes were found between the CBT-I and control
groups. Improvement in the sleep of these patients was evi-
dent by five sessions. Spielman’s three-part model of insom-
nia [63] helps to explain why behavioral therapy is effective,
even when a chemical substance like alcohol is involved.
According to this model, insomnia results from predisposing
factors (e.g., childhood trauma, family history, genetics), pre-
cipitating factors (often stressful events), and perpetuating fac-
tors (poor sleep hygiene, conditioned responses, decreased
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sleep drive, and alcohol). Alcohol-specific treatment addresses
one perpetuating factor (alcohol) via the initiation of abstinence.
CBT-I addresses many of the other perpetuating factors.

The components of CBT-I are sleep hygiene, stimulus con-
trol, sleep restriction, and cognitive therapy [62]. Stimulus
control confines bed use to sleep and sex only. Other activities
such as watching television or staying awake worrying are
discouraged. If patients are unable to fall sleep after 15—
20 min, then they are instructed to get out of bed and engage
in a quiet and relaxing activity until they feel sleepy or ready
for bed again. The goal is to extinguish any conditioning that
has resulted in the bed acting as a cue for not sleeping. Sleep
restriction is complementary in that the patient’s current total
sleep time is consolidated into a single period. The rationale
for sleep restriction is to increase sleep drive or pressure to
sleep for patients who have difficulty falling asleep. The lon-
ger one stays up, the greater the sleep drive. By keeping a
sleep diary for at least a week, the patient’s usual bed times
(e.g., 11:30 p.m.) and wake times (e.g., 6:30 a.m.) can be
averaged to derive the average time spent in bed (e.g., 7 h).
From the sleep diary, the average sleep duration across nights
can also be estimated (e.g., 5 h). By subtraction, the patient
spends 2 h awake on average. Thus, the patient is next encour-
aged to set their wake at 6:30 a.m., while delaying their bed-
time by 1 to 2 h, allowing only 5 to 6 h in bed, depending on
the clinical judgment of the clinician. Gradually, the bed time
is adjusted to be earlier in the night in increments of 15 to
30 min weekly which allows more time for sleep. Cognitive
therapy provides education about sleep and addresses dys-
functional beliefs about sleep. An alcohol-specific example
is thinking that alcohol is a good solution to sleep. One study
paradoxically found, however, that some dysfunctional beliefs
were protective of relapse to drinking [64].

Progressive relaxation therapy is another behavioral thera-
py for insomnia, with one small RCT showing benefit to in-
patients with AUDs [65]. Post-hospitalization outcomes were
not included in this study.

Pharmacotherapy

Recent reviews of medications to treat insomnia in AUD have
been published [2, 66, 67]. Controlled trials, especially ran-
domized, double-blind placebo-controlled trials (DB-RCTs),
will be emphasized here (Table 1). Uncontrolled and open
label studies will be discussed only in the absence of RCTs
or when they contribute unique information. Medications
reviewed below include those approved by the United States
Food and Drug Administration (FDA) for the treatment of
insomnia, including the benzodiazepine receptor agonists
(BzRAs), ramelteon [80], doxepin, and suvorexant [81]. Of
note, the BZRAs and suvorexant are Schedule IV controlled
substances in the USA because of their abuse potential, al-
though not fully established for suvorexant. Prescription

medications that have been used off-label for insomnia in
AUD patients include sedating antidepressants, anticonvul-
sants, and antipsychotics [82]. Some medications used for
relapse prevention (acamprosate, topiramate) may also benefit
sleep. Prazosin, an antihypertensive drug used to treat night-
mares, may also have relapse prevention properties.
Prescriptions for zopiclone, agomelatine, and prolonged re-
lease melatonin are available in countries other than the
USA. “Off-the-shelf” (or so-called “over-the-counter”
[OTC]) substances sold without a prescription are also used
by patients. Herbal remedies such as valerian, chamomile, and
kava have not been shown to be more effective than placebo
[83] and will not be discussed further.

BzRAs (FDA-Approved to Treat Insomnia)

This group is comprised of the structural benzodiazepines (es-
tazolam, flurazepam, quazepam, temazepam, triazolam) and the
non-benzodiazepine, alpha-1-selective BzZRAs (eszopiclone,
zaleplon, zolpidem). Zopiclone, while not FDA-approved in
the USA for any purpose, is available in other countries. The
alpha-1-selective BzZRAs have largely supplanted the traditional
BzRAs for sleep. BZRAs work by facilitating the action of
GABA, the major inhibitory neurotransmitter in the brain.
Benzodiazepines are the medications of choice to treat alcohol
withdrawal, but addiction physicians generally avoid them in the
post-withdrawal phase due to their abuse potential [84] and over-
dose risk when combined with alcohol. BZRAs may have ben-
eficial effects on sleep during acute, uncomplicated alcohol with-
drawal, but no controlled trials have investigated their safety and
efficacy to treat persistent insomnia in abstinent AUD patients.
Given that medications for chronic insomnia are effective only as
long as taken, BzRAs are not good first-line medications, despite
their known safety and efficacy for insomnia in patients without
AUDs [85]. Nevertheless, long-term use of benzodiazepines
does not necessarily increase the risk for relapse [86]. In
weighing the risks and benefits of using BzRAs to treat chronic
persisting insomnia in AUD patients, the following factors may
be considered to increase risk: (1) prior history of a sedative-
hypnotic use disorder or polysubstance dependence; (2) prior
history of intentional or unintentional drug overdose, especially
involving sedative-hypnotics; (3) high risk for suicide; (4) histo-
ry of drinking while taking sedative-hypnotics; (5) State pre-
scription drug monitoring report reveals undisclosed medication
or doctor shopping; (6) refusal to submit a urine sample for drug
screen or undisclosed drugs on drug screen; (7) a pattern of
missed visits; (8) risk for falling or memory impairment (e.g.,
older age); (9) tentative or unstable physician-patient alliance;
(10) refusal to try other therapies for insomnia or non-
compliance with other treatment recommendations; and (11) re-
fusal to sign a controlled substance agreement specifying bene-
fits, risks, and conditions for receiving prescriptions (e.g., urine
drug screens, single prescriber and pharmacy, early refill policy,
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Table 1  Double-blind, randomized controlled trials with insomnia outcomes in patients with AUDs
Authors (ref) N Daily dose® Selected for Objective sleep  Treatment duration Effect on insomnia  Effect on drinking
insomnia measure
Gabapentin
Brower et al. [68] 21 1500 mg ghs Yes PSG 6 weeks NS !
Trevisan et al. [69] 57 400 mg TID No None 4 weeks NS NS
Anton et al. [70] 60 1200 mg ghs No None 39 days i i
Anton et al. [71]° 150  300-300-600 mg® No None 6 weeks | !
Mason et al. [72] 150 300 or 600 TID No None 12 weeks ! !
Trazodone
Le Bon et al. [73] 18 150200 mg ghs  Yes PSG 4 weeks ! NA
Friedmann et al. [60] 173 50-150 mg ghs Yes None 12 weeks ! 1
Quetiapine
Litten et al. [74] 224 400 mg (XR) No None 12 weeks ! NS
Chakravorty et al. [75] 20 400 mg Yes PSG 8 weeks ! NA
Acamprosate
Staner et al. [76] 24 666 mg TID No PSG 23 days® Nsf +/-f
Perney et al. [77] 592 2o0r3 gl No No 24 weeks | NS#
Topiramate
Johnson et al. [78] 371 100-200 mg No None 14 weeks | !
Prazosin
Simpson et al. [79] 30 4-4-8 mg™¢ No" None 6 weeks NSP !

NA not applicable because not studied, NS not significant, PSG polysomnography, 77D three times daily, gAs at bedtime, XR extended release

# Target doses. Follow manufacturers’ recommendations for titration

®Sleep improved only for patients who had lower than study threshold withdrawal scores during detoxification, whereas drinking decreased only for
patients who had higher than study threshold withdrawal scores during detoxification

¢ A comparison of gabapentin + naltrexone, naltrexone + placebo, and double placebo

9 Divided doses
¢Included 8 days while drinking

TPSG data were collected on days 2 and 14 of abstinence. A positive treatment effect for acamprosate was found (+), but the time X group interaction was

not significant (—)

& Previously published data referenced by the secondary data analysis of sleep outcomes

b patients had comorbid AUD and post-traumatic stress disorder. Only one sleep item included, which assessed disturbing dreams

and indications for tapering or stopping). If alternative insomnia-
specific treatments in combination with abstinence have been
tried and failed, then PSG should be considered to rule out other
sleep disorders.

Melatonin Agonists (Melatonin, Ramelteon,
and Agomelatine)

Melatonin is a hormone that is synthesized and secreted by the
pineal gland in the brain when darkness pervades the nighttime.
It signals that it is time for sleep. Light suppresses melatonin
secretion, regardless of the time of day. Classified in the USA as
a food supplement, it is available OTC without a prescription
and not regulated in terms of its contents. The dosage listed on
the label, therefore, may not accurately represent its contents. It
is used mainly in small doses as a chronobiotic to advance or
delay the circadian phase of the sleep cycle, such as for jet lag. It
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may also have modest effects on sleep induction without regard
to circadian phase [87]. The use of melatonin in AUD patients
with insomnia is suggested by the evidence of circadian dys-
regulation and decreased or delayed melatonin levels in AUD
patients [8, 88+¢]. However, no controlled studies have been
conducted in AUD patients, so optimal dosing and timing of
melatonin administration are not well established. Ramelteon is
a melatonin agonist available by prescription and approved by
the FDA to treat sleep-onset insomnia [80]. Five AUD patients
participated in a 4-week open label study of ramelteon 8 mg
taken 30 min before bedtime and had improvements in
insomnia [89]. Agomelatine is an antidepressant with melatonin
agonist properties that is approved for use in the European
Union. In a 6-week open label study of nine AUD outpatients
with insomnia, 25 to 50 mg of agomelatine at bedtime
improved sleep [90]. Hepatotoxicity may be a limiting factor
for agomelatine in AUD patients [91].
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Doxepin and Other Sedating Antidepressants (Trazodone
and Mirtazapine)

Doxepin, which is approved in the USA to treat sleep-
maintenance insomnia (in doses of 3 and 6 mg at bedtime),
is a sedating tricyclic antidepressant with antihistaminic ef-
fects [92]. Histamine is a wake-promoting neurotransmitter,
so inhibiting its action causes sleepiness. No studies of its use
in AUD patients have been published. Mirtazapine has posi-
tive effects on sleep in depressed patients, likely due to its
antihistaminic effects and blockade of serotonin type 2 recep-
tors, but it is poorly studied in patients with AUDs [93]. Of the
three antidepressants discussed here, however, its antidepres-
sant dose overlaps with its use for sleep, so it may find a place
for AUD patients with comorbid major depression [94].

Among the antidepressants, only trazodone has specifically
been studied for its effects on sleep in AUD patients and it was
(and may still be) the most commonly prescribed sleep aid by
addiction specialists [95]. Its exact mechanism of action for
promoting sleep is unknown, although it has some antihistamine
effects and blocks both type 2 serotonin and alpha-1-adrenergic
receptors. It also increases slow wave sleep in some studies. Four
studies, including RCTs and two retrospectively controlled trials
that were previously reviewed in detail [2], are briefly summa-
rized here and in Table 1. A small study of 18 AUD patients with
insomnia were randomized to 4 weeks of trazodone (titrated up
to 200 mg nightly) vs. placebo and outcomes were measured
with PSG [73]. The trazodone group spent less time awake
during the night and more time in bed spent when compared to
placebo. Drinking outcomes were not reported.

The second DB-RCT involved 173 AUD patients (>90 %
male), admitted for 3 to 5 days of inpatient detoxification at a
single Veterans Affairs facility [60]. They were randomized to
12 weeks of either placebo or trazodone 50 to 150 mg as
tolerated, taken 1 h nightly before bedtime and followed for
an additional 12 weeks. Subjective sleep improved markedly
in the trazodone group during the 12 weeks of study medica-
tion, but no differences were seen at 12 weeks after stopping
the medication. No significant difference between groups was
observed for continuous abstinence at 24 weeks (9.1 vs.
14.1 %, respectively); however, the placebo group had more
abstinent days at 12 and 24 weeks and fewer heavy drinking
days through the first 12 weeks. Taken together, the
trazodone-treated group had superior self-reported sleep out-
comes that lasted only as long as the medication was taken and
similarly low rates of continuous abstinence, but otherwise
worse drinking outcomes than the placebo group. The reason
for worse drinking outcomes remains unexplained, but m-
chlorophenylpiperazine, an active metabolite of trazodone,
has been shown to increase craving, anxiety, and cortisol
levels in AUD individuals under controlled laboratory condi-
tions [96]. Another reason may be that the sedative effects of
trazodone acted as a cue for drinking. It is also important to

note that only 25 % of the sample had formal treatment for
AUDs after completing inpatient detoxification.

A retrospective study conducted with a US veterans popu-
lation examined 14,443 episodes of hospitalization for alcohol
dependence without psychosis [97] and compared four sub-
groups, based on medications received within 45 days of dis-
charge. Two of the groups received at least two fills of either
trazodone alone or quetiapine alone, and two of the groups
received either trazadone or quetiapine in combination with
other psychiatric/addiction medications (antidepressants, anti-
psychotics, anitconvulsants, or naltrexone/disulfiram). Using
the trazodone combination group as the reference group and
adjusting for covariates, time to rehospitalization for alcohol
dependence was shorter in the trazodone alone and quetiapine
alone groups than in the trazodone combination group. The
quetiapine combination group did not differ from the trazo-
done combination group. The second retrospective study
compared 283 residential-treated (not simply detoxification)
AUD patients who were (30 %) and were not prescribed traz-
odone at the time of discharge and followed for 6 months [98].
About 50 % of the sample was also prescribed relapse preven-
tion medication for AUD. No differences between groups
were found in relapse to alcohol use. While these studies are
not directly comparable in design, sample, or treatment char-
acteristics to the RCT, they suggest that supplementing trazo-
done with other medications as indicated may help delay re-
lapse and/or hospitalization.

In conclusion, trazodone may worsen drinking outcomes for
unknown reasons when used to treat comorbid AUD and
insomnia. Therefore, patients who relapse to drinking while
taking trazodone should be tried on alternative sleep therapies
and/or have their alcohol-specific treatment intensified. As with
any medication, the risks and benefits of trazodone for a given
AUD patient should be weighed in light of these studies.

Suvorexant

Suvorexant, a novel orexin antagonist, was FDA-approved in
2014 to treat insomnia in doses ranging from 5 to 20 mg at
bedtime [81]. Orexin is a neurochemical involved in maintaining
wakefulness and patients with narcolepsy have a deficiency of it.
Thus, medication that blocks the action of orexin at its receptor
will produce sleepiness. As with other sedative-hypnotics, day-
time somnolence is not uncommon, especially at higher doses.
Suvorexant is currently classified as a Schedule IV controlled
substance, the same category as BzZRAs. The extent of its abuse
potential is unknown at this time, because patients with substance
use disorders were excluded from clinical trials. Although the
orexin system has been implicated in addiction, orexin antago-
nists could be protective theoretically as they are in some animal
models [99]. Until further research is conducted and data from
post-marketing surveillance accrues, suvorexant cannot be
recommended for use in patients with AUDs.
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Anticonvulsants (Gabapentin, Topiramate, and Valproic Acid)

Gabapentin binds to the alpha-2-delta subunit of voltage-
dependent calcium channels and closes them, which may pro-
mote sedation by facilitating cerebral GABA activity. Of five
DB-RCTs of gabapentin vs. placebo, three of five showed
positive effects on sleep and four of five showed positive
effects on dinking (see Table 1). Anton and colleagues report-
ed that only patients who had low threshold withdrawal scores
during detoxification had improved sleep with gabapentin
[70]. Thus, it may be that the particular subgroups of AUD
patients have benefit for insomnia with gabapentin. Like
gabapentin, topiramate also facilitates the activity of GABA.
Among its other effects, topiramate may also produce sedation
by antagonizing AMPA /kainite-type receptors for glutamate,
the major excitatory neurotransmitter in the brain. Topiramate,
titrated over 5 weeks to 300 mg daily in two divided doses,
was associated with both improved drinking outcomes and
sleep in a 14-week, multi-site DB-RCT of 371 outpatients
[78]. Valproic acid showed no benefit over either placebo or
gabapentin in either drinking or sleep outcomes in a 4-week
RCT of 57 patients [69].

Sedating Antipsychotics (Quetiapine)

All of the atypical antipsychotic medications block dopamine
and type 2 serotonin receptors; however, quetiapine also has
antihistaminic activity. Quetiapine is the only antipsychotic med-
ication that has been studied with DB-RCTs for its effects on
sleep in AUD patients. The two studies found improved sleep
with a 400 mg dose, although quetiapine did not differ from
placebo in terms of drinking [74] or craving [75]. These doses
may be higher than needed, especially with side effects such as
weight gain and abuse potential [ 100]. In the author’s experience,
doses can start at 25 to 50 mg at bedtime and usually do not need
to exceed 100 to 150 mg nightly in the absence of major psy-
chiatric comorbidity such as bipolar disorder or psychosis.

Other Prescription Medications (Acamprosate, Prazosin)

Acamprosate, a relapse prevention medication for AUD, may
decrease hyperarousal via its action of modulating glutamate
receptors, although its precise mechanism of action remains
unknown [101]. Acamprosate was investigated in a 22-day
DB-RCT of 24 men with AUD using PSG. Subjects had PSG
recordings on day 2 of alcohol withdrawal and day 14 of ab-
stinence after starting acamprosate (666 mg TID) 8§ days prior
to withdrawal [76]. Analyses included treatment effects, time
effects, and treatment by time interactions. When day 2 and day
14 data were combined, acamprosate was associated with sig-
nificantly decreased wake time after sleep onset, increased
stage 3 percentage (a component of slow wave sleep), and
reduced REM sleep latency as compared to the placebo group.

@ Springer

However, no significant time by treatment group interactions
was found, making the results difficult to interpret. After stop-
ping alcohol, both groups maintained sobriety for the 14 days.
A secondary analysis of a 26-week DB-RCT of 592 outpatients
showed no benefit of acamprosate vs. placebo on drinking
outcomes, but found a positive effect on sleep [77] .

Post-traumatic stress disorder, characterized by nightmares
and poor sleep quality, is highly comorbid with AUDs. A
meta-analysis of five RCTs found that prazosin, an alpha-1-
adrenergic antagonist, has a salutary effect on increasing sleep
quality and reducing both nightmares and other PTSD symp-
toms [102]; however, its effects on sleep in AUD patients are
poorly studied. One RCT of 30 patients with comorbid alcohol
dependence and PTSD failed to find an effect of prazosin on
disturbing dreams as measured by a single item; but did find
improvement in drinking outcomes [79]. Two other small
RCTs in AUD patients without PTSD did not report on any
sleep measures, but respectively showed either decreased
craving in response to stress [103] or improved drinking out-
comes relative to placebo [104]. Further study of prazosin on
sleep and drinking outcomes is warranted.

Summary and Conclusions

Assessment and treatment of insomnia is important in patients
with AUDs because it is common, persistent, and associated
with relapse and suicidal thoughts. When conducting an as-
sessment, one can assume that alcohol is causative, especially
during the first month of sobriety, due to mechanisms such as
withdrawal-induced hyperarousal, impaired sleep homeosta-
sis, and circadian rhythm dysfunction. Due to the multifacto-
rial nature of persistent insomnia, however, alcohol will un-
likely be the only cause. Clinicians can assess for other causes
and factors during the first few weeks of sobriety if insomnia
persists or if the risk for relapse is high. These factors include
co-occurring substance use and medical, psychiatric, and
sleep disorders; stress; prescription medications; poor sleep
hygiene, and non-conducive sleep environments. When avail-
able, a bed partner can help identify breathing difficulties or
snoring, kicking movements, or parasomnias such as REM
sleep behavioral disorder. Sleep diaries for 1-2 weeks can
engage patients in their own self-care, delay premature pre-
scribing during the assessment period, and assess night-to-
night sleep patterns and variability. Rating scales can assess
the nature and severity of insomnia and daytime sleepiness,
and track outcomes over time, consistent with measurement-
based care. Referral to a sleep clinic for PSG is essential to
diagnose sleep disorders such as sleep apnea and periodic leg
movement disorder.

Treatment begins with sobriety, which will decrease insomnia
symptoms in most patients and eliminate acute alcohol effects
while assessing for other causes. Patients who use alcohol to self-
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medicate insomnia can benefit from education about (a) healthy
sleep, (b) how alcohol interferes with sleep and potentially harms
those parts of the brain that regulate sleep, and (c) therapeutic
alternatives for insomnia based on a thorough assessment.
Although insomnia is associated with relapse to drinking, there
is insufficient evidence to conclude that insomnia treatment will
prevent relapse. Indeed, there is evidence for a dissociation be-
tween sleep and drinking outcomes (Table 1), most likely be-
cause of the complexity of factors underlying relapse. Therefore,
persistent insomnia and AUDs are best treated as co-occurring
disorders, without expectation that treatment of one disorder will
be sufficient treatment for the other.

Once assessment is complete and other factors have been
identified and managed, CBT-I is the treatment of choice for
insomnia in most AUD patients. Its advantages include long-
term benefits without worsening of drinking outcomes and
non-reliance on external substances in a population prone to
do so. The disadvantage of CBT-I is it can take up to five
sessions or weeks before benefit is observed. In addition, some
techniques such as sleep restriction may need to be modified in
patients with bipolar disorder to prevent activation of mania.
Medications can be considered during the early phases of CBT-
I if a patient’s distress from insomnia threatens sobriety. They
can also be used as primary treatment for insomnia when CBT-I
is not readily available or when the patient is unwilling or
unable. Medications have the advantage of working more
quickly, but insomnia returns when they are stopped (in the
absence of CBT-I). Their potential side effects—including re-
lapse in the case of trazodone, abuse potential with the BzZRAs
and suvorexant, weight gain with mirtazapine and quetiapine,
and daytime somnolence with all of them—need to be weighed
against their benefits using clinical judgment.

Selecting which medications to use or start with is an empir-
ical process, meaning there is some element of trial and error as
with most medications. The process is guided by the evidence
base from research (Table 1), prior history of response, co-
occurring disorders, tolerance for side effects, and likelihood of
adherence. Medications that may have benefit for relapse preven-
tion such as acamprosate, topiramate, or gabapentin might be
considered first. FDA-approved medications for insomnia with-
out abuse potential such as low-dose doxepin (3—10 mg/day) and
ramelteon should be considered next. Medications that can treat
insomnia and a co-occurring disorder may suggest using
mirtazapine with major depression, quetiapine with bipolar dis-
order, or gabapentin with anxiety or pain. Trazodone is effective
for sleep in AUD patients, but given the possibility of relapse,
may need to be combined with naltrexone or acamprosate and
discontinued if relapse occurs. First-generation antihistamines
(H1 blockers), some of which are available OTC such as diphen-
hydramine and doxylamine, may work for some patients if they
have not already tried them. Antihistamine effects, for example,
may contribute to the mechanism of action for doxepin and
quetiapine. OTC melatonin may be tried as a lower-cost

alternative to ramelteon, but unfortunately is unregulated in the
USA in terms of labeling and contents. In cases of insomnia that
is not responsive to these treatment alternatives despite sobriety,
referral to a sleep clinic or for PSG is recommended.

BzRAs and suvorexant are currently medications of last
resort, due to their known and unknown abuse potential, re-
spectively. Mixing BzZRAs and alcohol can lead to lethal over-
doses. Their judicious use might best be reserved for
treatment-resistant insomnia, confirmed by a sleep medicine
specialist, which threatens sobriety or seriously compromises
daytime functioning. Before prescribing them, the patient’s
history of risk for misuse, abuse, or addiction (detailed above)
should be assessed. If these medications are used, then mon-
itoring precautions, standard to most controlled substance
agreements, are recommended to minimize their risks.

Treatment for comorbid insomnia in AUD patients is now
understood to be an important area for clinical care and research.
No longer is it reasonable to assume that insomnia will automat-
ically reverse with abstinence or that patients should simply learn
to live with it. The risks of untreated insomnia can threaten
sobriety and diminish quality of life. The suggestions for assess-
ment and treatment in this article may help patients of today,
while awaiting future research to guide practice further.
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