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Abstract Sleep disturbance is a common clinical problem
experienced by patients with a wide range of psychiatric dis-
orders. Accumulating evidence has demonstrated that insom-
nia is a comorbid process that affects the course and treatment
of'a number of forms of mental illness. The efficacy and safety
of sedative-hypnotic medications have largely been
established in patients who do not have comorbid psychiatric
disorders, underscoring the need for further research in this
sphere. This review summarizes pertinent findings in the re-
cent literature that have examined the role of hypnotic medi-
cation in the treatment of psychiatric illness, and highlights
potential areas that may prove fruitful avenues of future
research.
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Introduction

Sleep disturbance is extremely common among persons with
psychiatric disorders. Insomnia, defined as difficulty initiating
or maintaining sleep despite adequate opportunity that is as-
sociated with significant distress or impairment, is a diagnos-
tic feature of mood and anxiety disorders, and is also
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frequently experienced by persons with several other forms
of psychiatric illness [1]. Insomnia shares a particularly strong
bidirectional relationship with mood disorders, as it has been
associated with increased risk of incident depression and
poorer treatment outcomes, as well as increased suicidal ide-
ation, suicide attempts, and completed suicide [2]. These re-
lationships have led to development of current nosological
perspectives that consider sleep difficulties as comorbid with,
rather than secondary to, psychiatric disorders [1, 3].

Despite these evolving views on sleep disturbance and psy-
chiatric disorders, there are several important questions that
remain unanswered, particularly in regard to the use of
sedative-hypnotic medications. First, what evidence supports
the use of specific medications in the treatment of insomnia
comorbid with psychiatric disorders? Second, does pharma-
cologic treatment of insomnia impact psychiatric symptoms
beyond specific effects on sleep disturbance? Third, how do
sedative-hypnotic medications alter the longitudinal course of
major mental illnesses? And finally, might agents designed to
improve sleep continuity have separate effects on other
spheres of neurocognitive functioning, particularly those that
have been demonstrated to be altered by sleep?

In this review, we will highlight the recent salient literature
that examines these vital areas of inquiry. We will focus our
summary predominantly on medications that were initially
developed and/or marketed for the purpose of treating insom-
nia, with inclusion of other agents used off-label to treat sleep
disturbance where pertinent. We readily acknowledge the ef-
ficacy of non-pharmacologic methods for the treatment of
insomnia [4]; however, this review will specifically focus
medications and not other cognitive-behavioral approaches.
Moreover, because several reviews have detailed the effects
and efficacy of the melatonergic antidepressant agomelatine
[5—7], this medication is considered beyond the scope of this
review. In keeping with the Current Reports format, we will
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focus primarily on recent developments in the literature, and
specifically overview the use of sedative-hypnotic medica-
tions in unipolar major depressive disorder, bipolar disorder,
schizophrenia, and post-traumatic stress disorder (PTSD). Our
goal is to provide a succinct, yet critical assessment of the
recent literature on this topic, as well as underscore areas of
future research required to advance the field.

Major Depressive Disorder

Insomnia is very common in major depressive disorder
(MDD), with up to 90 % of patients experiencing difficulty
initiating or maintaining sleep during a mood episode [8].
Since their inception nearly three decades ago, specific sero-
tonin reuptake inhibitors (SSRIs) have become the mainstay
of treatment for unipolar depression. As a class, SSRIs tend
not to have significant antihistaminergic or anticholinergic
effects and thus tend to be less sedating than older tricyclic
antidepressant (TCA) medications. In this context, a research
design in which patients experiencing a major depressive ep-
isode with comorbid insomnia are co-administered an open-
label SSRI with a blinded sedative-hypnotic versus placebo
has become a useful paradigm to study the effects of sedative
hypnotics on both sleep and psychiatric symptoms within the
standard of care. Using this study design, Fava et al. [9] pre-
viously reported that eszopiclone 3 mg nightly co-
administered with fluoxetine in patients with MDD and in-
somnia not only significantly improved sleep-related symp-
toms, but also significantly improved depressive symptoms
beyond its soporific effects [measured by improvement on
the 17-item Hamilton Rating Scale for Depression (HDRS-
17) with sleep items omitted]. Building on this work, Fava
and colleagues [10+] more recently conducted a post hoc anal-
ysis that combined data from this prior study with another
randomized placebo-controlled study of patients with gener-
alized anxiety disorder treated with escitalopram and concur-
rent eszopicone 3 mg nightly versus placebo [11]. For this
study, anxious depression was defined as an HDRS-17 score
>14 (excluding insomnia items) and an anxiety/somatization
factor score (derived from six sub-items on the HDRS-17) >7
[10<]. Pooled analyses demonstrated eszopiclone co-
administration significantly improved insomnia symptoms
[assessed by the change mean change from baseline on the
Insomnia Severity Index (ISI)] [10¢]. Moreover, after 8 weeks
of co-therapy with eszopiclone, HDRS-17 scores decreased
from baseline, regardless of whether insomnia items were ex-
cluded; however, this effect was not observed when specifi-
cally examining anxiety/somatization [10e].

Another recent study examined an open-label SSRI
(escitalopram) with co-administration of zolpidem extended-
release (ER) 12.5 mg versus placebo in patients with MDD
and comorbid insomnia [12¢]. Zolpidem ER increased self-
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reported sleep duration and continuity, as well as next day
functioning, but did not augment the antidepressant response
of escitalopram assessed by the change in HDRS-17 [12-].
Despite the divergent antidepressant effects observed in
zolpidem ER compared to eszopiclone [9, 10, 12¢], there is
not currently sufficient evidence to suggest one agent is supe-
rior to the other in the treatment of insomnia with comorbid
depression, as this would require a direct comparison.
However, it does raise important questions regarding how
different pharmacologic properties of these agents might lead
to particular effects on co-occurring depressive symptoms. In
general, although both agents are considered to be non-
benzodiazepine benzodiazepine receptor agonists (BZRAs),
they do have different affinities for the GABA-A receptor,
with zolpidem being highly selective for «1 subtype, while
eszopiclone additionally has considerable activity at GABA
receptors containing o3 and «5 subunits [13]. Whether the
different effects on comorbid depressive symptoms observed
in these studies is due to specific neuropharmacologic proper-
ties of the drugs, or some other factor, such as inadvertent
unblinding in eszopiclone studies due to very high rates of
dysgeusia [which can occur in >25 % of participants [10¢]]
remains to be explained, but may prove a fruitful area of future
research.

Another vital area of investigation is how sedative-
hypnotics affect suicidal ideation in patients with comorbid
depression and insomnia. A sizeable literature has demonstrat-
ed that insomnia is an independent risk factor for suicide,
raising the possibility that treatment of insomnia with a
sedative-hypnotic might reduce suicidal risk [14]. Because
prior studies that have examined co-therapy of sedative-
hypnotics with SSRIs have excluded people at significant risk
of suicide [9, 12¢], there is insufficient evidence to determine
whether sedative-hypnotics alter the risk of suicide. This is an
important area of investigation because clinicians are often
unwilling to prescribe sedative-hypnotics to patients with sui-
cidal ideation, possibly out of concern that the agent may be
utilized in overdose attempts. Also, a controlled study to ex-
amine effects of sedative-hypnotics on suicidal ideation re-
quires a very thoughtful study design to protect the safety of
research participants. To help clarify the potential role of
sedative-hypnotics in the management of suicidal ideation, a
carefully crafted, multi-site randomized clinical trial of open-
label SSRI with zolpidem ER versus placebo in depressed
adult outpatients with insomnia and suicidal ideation has been
developed and is currently recruiting participants with funding
from the National Institutes of Mental Health [15]. We eagerly
anticipate the results of this Reducing Suicidal Ideation
Through Insomnia Treatment (REST-IT) study, as it is very
likely to significantly impact the standard of care in
psychiatry.

Beyond BZRAs, there has been little recent empiric evalu-
ation of the impact of off-label sedative-hypnotics in the
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treatment of insomnia with comorbid depressive symptoms.
Wichniak and colleagues [16] in an open-label study exam-
ined the effects of trazodone continuous-release (CR) 25—
150 mg daily in patients with primary insomnia with and
without comorbid depressive symptoms, finding that this
agent improves clinical symptoms including increased subjec-
tive sleep duration and reduced sleep onset latency.
Additionally, during the run-out phase, patients with higher
depressive symptoms [assessed using the Beck Depression
Inventory (BDI)] tended to have a deterioration of symptoms
relative to those without depressive symptoms [16]. One other
non-controlled study assessed low-dose doxepin (<25 mg/
day) in psychiatric inpatients with insomnia and MDD [17].
This retrospective case series failed to demonstrate significant
benefit of doxepin on sleep onset or maintenance in these
patients [17]. Clearly, because sedating antidepressants are
the some of the most commonly prescribed agents for insom-
nia [18], further research that clarifies the evidence for use of
these agents to treat insomnia in psychiatric illness is needed.

Bipolar Disorder

Sleep disturbance, both insomnia and hypersomnolence, is
extremely common in bipolar disorder. Insomnia frequently
occurs in all phases of the illness, including manic, depressive,
and euthymic periods [19, 20]. A sizeable circumstantial liter-
ature has suggested sleep disturbance may induce mood
switching, particularly to mania [21]. Adding to this literature,
Cretu and colleagues recently examined the role of sleep dis-
turbance in a cohort of 89 recovered patients with bipolar
disorder followed for over 1 year [22]. Notably, in this cohort,
sleep disturbance [assessed with the Pittsburgh Sleep Quality
Index (PSQI)] not only correlated significantly with residual
mood symptoms, but also predicted earlier mood episode re-
currence, even after covarying for residual mood symptoms
[22]. Additionally, these findings highlight the potential im-
portance of the treatment of sleep disturbance in bipolar dis-
order, which theoretically might provide benefit by reducing
the occurrence of mood episodes over the longitudinal course
of the disorder. However, links between treatment of insomnia
and mood stabilization have been highly speculative, and the
evidence base regarding the use of specific sedative-hypnotics
in bipolar disorder has been quite limited.

McElroy and colleagues assessed the use of ramelteon
8 mg nightly versus placebo in outpatients with bipolar disor-
der experiencing mild to moderate manic symptoms and in-
somnia [23]. During the course of the 8-week study, other
medications were continued and left unchanged (except in
instances in which a medication required dose reduction for
side effect management) [23]. In this study, ramelteon did not
demonstrate efficacy greater than placebo on the primary out-
come measure (change in insomnia assessed by 65-item

Pittsburgh Insomnia Rating Scale), nor did it have differential
effects on manic symptoms or global severity of illness [23].
However, it did demonstrate improvement in global rating of
depressive symptoms, and no serious adverse events were
observed [23]. Although this study represents one of the first
attempts to conduct a randomized controlled study for insom-
nia in bipolar disorder, the small sample size (total N=21), as
well as the fact that patients were hypomanic, may limit the
power of the study to detect benefit over placebo, as well as
the generalizability of results to the management of comorbid
insomnia in other phases of bipolar disorder.

Norris and colleagues further extended research on
ramelteon in insomnia comorbid with bipolar disorder, exam-
ining a larger number of participants (N =83), who were
euthymic at baseline [24¢]. Participants in this double-blind
investigation were randomized to either ramelteon 8 mg or
placebo, in addition to their regular psychiatric medications,
and followed for up to 24 weeks or until they experienced a
depressive or manic relapse [24¢]. Remarkably, participants
receiving ramelteon had significantly and roughly twofold
lower odds of mood relapse compared to placebo. Also, par-
ticipants randomized to placebo who had most recently recov-
ered from a mixed or depressive episode had even higher odds
(odds ratio 2.67 and 3.75, respectively) of completing the 24-
week study compared to participants in the placebo group
[24-]. This improved mood stability occurred despite no sig-
nificant change in the PSQI (last observation carried forward),
although trends towards improvement in the PSQI were ob-
served from 8—20 weeks of treatment [24¢]. The authors spec-
ulated that participants might not have had significant im-
provement in the PSQI with ramelteon relative to placebo
due to a ceiling effect caused by concordant sedating psycho-
tropic medications prescribed for bipolar disorder [24¢]. Other
study limitations include a relatively small sample size, as well
as a duration of mood stability required for study entry of only
1 week, which is shorter than other clinical trials examining
mood stability in bipolar disorder [24¢]. Despite these limita-
tions, this study suggests that ramelteon, a melatonin type 1-
and 2-receptor agonist, may alter the longitudinal course of
bipolar disorder, and clearly further research in this sphere is
indicated.

Other than the two aforementioned randomized-controlled
studies of ramelteon in bipolar disorder [23, 24¢], the remain-
ing evidence base to guide the choice of sedative hypnotic
medication in bipolar disorder is largely uncontrolled.
Schaffer and colleagues performed a chart review assessing
the efficacy and safety of zolpidem (immediate and extended
release), eszopiclone, zaleplon, and ramelteon in 361 consec-
utive patients with bipolar disorder [25]. In general, they noted
about half of their of their patients required chronic daily sed-
ative-hypnotics, and that BZR As had success rates (defined as
much or very much improved on the Clinical Global
Impression Scale-Bipolar Version) of 36-60 %, with more
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limited success for ramelteon (15 %). These agents were all
generally well tolerated, and chronic sedative-hypnotic users
had not experienced unacceptable untoward events [25].
Although these uncontrolled data must be interpreted with
caution, they do provide some evidence that these agents
may be reasonable choices for the treatment of insomnia as-
sociated with bipolar disorder, including chronic use.

Another class of agents, sedating antidepressants, is fre-
quently used to treat insomnia in patients with bipolar disor-
der; however, the evidence base for these medications is lim-
ited, despite their widespread use [18]. Because previous stud-
ies have suggested that TCAs and trazodone might increase
the risk of mood switching, particularly to the manic phase
[26, 27], clarification of the safety and efficacy of these agents
in persons with bipolar disorder is an important area of study.
In the absence of controlled data, Wichniak and colleagues
recently reviewed the literature to identify case reports of se-
dating antidepressants (trazodone and mirtazapine, as well as
agomelatine) inducing manic symptoms [28]. Although the
risk of bias in this approach is substantial, they found that
trazodone and mirtazapine tended to cause mania in patients
with other risk factors for manic switching (e.g., not being on a
concomitant mood stabilizer) and tended to occur at antide-
pressant (i.e., higher) doses than the lower doses typically
prescribed off-label for insomnia [28]. Thus, if these agents
are used to treat insomnia comorbid with bipolar disorder, it
would seem most prudent to utilize these agents only in pa-
tients concurrently maintained on a mood-stabilizing medica-
tion, and with careful monitoring for increased mood
switching. Ideally, further controlled research would shed
light on the efficacy and safety of sedating antidepressants in
bipolar disorder; however, there are likely economic and eth-
ical reasons that such studies are not likely to be conducted in
the near future.

Beyond treating insomnia and potentially altering the lon-
gitudinal course of bipolar disorder, the use of sedative-
hypnotics may also provide benefit in the management of
other negative health behaviors such as smoking, which is
3.5-fold more common among patients with bipolar disorder
than the general population [29]. Since insomnia preceding
and during attempts to quit smoking have been associated
with cessation failure [30, 31], the use of adjunctive sleep-
promoting agents in patients attempting to quit smoking, par-
ticularly among high-risk patients such as those with major
mental illness, is a potentially promising line of investigation.
Forrest and colleagues performed a secondary analysis of an
RCT that examined varenicline versus placebo in patients
with bipolar disorder desirous of quitting smoking, finding
the use of concomitant hypnotic agents was associated with
a greater likelihood of cessation in these patients [32]. Despite
limitations including a small sample size (N = 60), and open-
label use of hypnotic use limiting cause and effect inferences,
these results suggest future larger controlled studies that
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include patients with bipolar disorder, as well as other psychi-
atric disorders associated with increased rates of smoking,
such as schizophrenia, are indicated.

Schizophrenia

Schizophrenia is the quintessential psychotic illness, with
symptoms that fall into three broad categories: positive, neg-
ative, and cognitive; all of which are can negatively impact
social and occupational functioning. Cognitive symptoms,
which can include poor executive functioning, attentional dif-
ficulties, and difficulty with working memory, can be partic-
ularly impairing for patients with the disorder [33]. The most
consistently identified sleep-related difficulties endured by pa-
tients with schizophrenia include difficulties falling and
staying asleep [34, 35]. Since insomnia and sleep restriction
are associated with cognitive impairment in a number of do-
mains [36, 37], treating sleep initiation and continuity difficul-
ties could theoretically result in improved cognition in these
patients.

Following this line of inquiry, Tek and colleagues exam-
ined the use of eszopiclone 3 mg nightly versus placebo in 39
clinically stable outpatients with schizophrenia or
schizoaffective disorder and comorbid insomnia [38¢]. The
study included an 8-week randomized period, followed by a
single-blind 2-week placebo phase to assess durability of drug
effects. Eszopiclone demonstrated significant efficacy over
placebo on the primary outcome measure of change in ISI
score, with a between group difference of nearly four points
on the scale [38¢]. During the discontinuation period, there
was no difference between eszopiclone and placebo in the
change in ISI score [38¢]. Despite improvements in insomnia,
eszopiclone did not demonstrate benefit on the secondary out-
come of change in Measurement and Treatment Research to
Improve Cognition in Schizophrenia (MATRICS) Consensus
Cognitive Battery, which assesses processing speed, attention,
verbal and non-verbal working memory, verbal and visual
learning, reasoning/ problem solving, and social cognition
[38¢]. Exploratory analysis suggested subscale improvement
with eszopiclone on a working memory test, the letter number
span component of MATRICS, for participants with schizo-
phrenia (but not schizoaffective disorder), which correlated
with the change in ISI score [38¢]. However, improvements
in working memory observed during the double-blind phase
with eszopiclone did not persist into the single-blind placebo
phase, suggesting such changes were not durable [38¢].

In addition to changes in working memory, it has been
posited that eszopiclone might lead to improved sleep-
dependent procedural memory consolidation in persons with
schizophrenia. Patients with schizophrenia have demonstrated
impairments in overnight improvement on a well-established
finger-tapping motor sequence task (MST) [39]. Because
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patients with schizophrenia demonstrate reductions in sleep
spindles [40] and sleep-dependent improvement on the MST
correlates with these waxing-waning electroencephalographic
oscillations characteristic of non-rapid eye movement sleep
[41], examining the effects of agents such as eszopiclone,
which may increase sleep spindles through potentiation of
the GABAergic thalamic reticular nucleus (the primary site
of sleep spindle generation), is a promising line of inquiry.
Wamsley and colleagues examined both the ability of
eszopiclone to generate sleep spindles as well as its associative
effects on overnight MST performance [42¢]. After screening,
21 patients with schizophrenia completed in laboratory base-
line visits, which consisted of two consecutive nights of
polysomnography, with the MST performed during the sec-
ond night of sleep. One week later, participants completed a
similar treatment visit; however, patients were randomized to
either eszopiclone 3 mg or placebo and completed the MST
using an alternate sequence compared to baseline.
Eszopiclone significantly increased the number and density
of spindles relative to baseline compared to placebo, but did
not significantly enhance overnight MST improvement [42¢].
When eszopiclone and placebo groups were combined, sleep
spindle number and density correlated with overnight MST
improvement [42¢]. These findings support the notion that
pharmacologic enhancement of sleep spindles may have some
benefit in patients with schizophrenia; however, further re-
search is indicated to determine what domains may be impact-
ed and whether such improvements have demonstrable clini-
cal impact on the disorder.

Post-Traumatic Stress Disorder

PTSD is among the most common psychiatric conditions,
with an overall lifetime prevalence in the USA of roughly
7 % [43]. Sleep disturbance is a core feature of PTSD, with
insomnia and nightmares both components of the diagnostic
criteria for the disorder [1]. Additionally, insomnia and night-
mares may play a role in the morbidity of the disorder, and
thus be an important target of therapy [44]. Despite this, the
evidence base for treatment of sleep disturbance in PTSD is
relatively scant. Recent review of the literature supports the
use of prazosin as a first-line agent for both insomnia and
nightmares in PTSD [45].

There is also recent evidence that suggests that eszopiclone
may provide benefit as an adjunctive agent in the treatment of
sleep disturbance in PTSD. Pollack and colleagues examined
the use of eszopiclone 3 mg nightly in patients with PTSD and
co-occurring sleep disturbance, using a randomized, double-
blind, placebo-controlled crossover design [46¢]. Three weeks
of eszopiclone compared to placebo was associated with sig-
nificantly reduced sleep onset latency and improvement in
sleep quality (measured by the PSQI). Additionally, similar

to benefits of co-therapy in major depression [9, 10¢],
eszopiclone also significantly improved PTSD symptoms
[assessed with the clinician-administered short PTSD rating
interview (SPRINT) and the clinician-administered PTSD
scale (CAPS)], even when sleep-related items were excluded
[46°]. Although these results are promising, the study was
relatively small (N=23), and future work replicating such
results as well as evaluating longitudinal effects beyond
short-term use are indicated. In addition, comparative effec-
tiveness studies would be helpful in determining whether
sedative-hypnotics provide benefit above other agents fre-
quently used off-label to treat insomnia in PSTD. In particular,
atypical antipsychotics, which are commonly prescribed
largely for their sedative-hypnotic properties in patients with
PTSD [47], should be compared both in efficacy on sleep and
PTSD symptoms, as well as side-effect profile, given the neg-
ative health consequences (e.g., weight gain, metabolic syn-
drome, etc.) associated with second generation antipsychotics.

Conclusions

Because sleep plays an integral role in the presentation
and course of many psychiatric disorders, research that
examines the use of sedative-hypnotics in mental illness
is likely to significantly impact the delivery of care in
clinical psychopharmacology. However, despite recent in-
roads made by the investigations described in this review,
the evidence base for the use of hypnotic medications in
psychiatric illness remains relatively limited. There are
myriad factors that influence the use of sedative-
hypnotics by both primary care and behavioral health pro-
viders, and their optimal use remains controversial [48,
49]. However, it is crucial that the field overcomes the
stigma surrounding these medications to empirically de-
termine how and under what circumstances these agents
can be most helpful for patients with psychiatric illness.
Such inquiry is particularly important since management
of sleep disturbance has the potential to reduce the mor-
bidity and mortality associated with psychiatric disorders,
as well as prevent major illness episodes, which are prin-
cipal goals in the care of patients with mental illness.
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