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REM Behavior Disorder
Secondary to Antidepressants

Usman Riaz, MD; Jacob Gohari, MD; and Syed Ali Riaz, MD

apid eye movement (REM)
behavioral disorder (RBD) is
a parasomnia characterized by

dream-enactment behaviors that emerge
due to REM sleep without atonia and
can be clinically diagnosed and further
confirmed with an overnight sleep study
test. The dream content is often recalled
at the time of awakening and is typically
unpleasant (eg, punching, choking, run-
ning into a wall, being attacked or chased,
arguing with someone, falling off a cliff),
and the person is alert and oriented af-
terward. The prevalence of RBD is 0.38%
to 0.5% of the general population, with
a predilection for males."” RBD usually
presents after age 50 years, although any
age group can be affected.’?

RBD may be idiopathic or secondary.
At this time, it is unknown if idiopathic
RBD (IRBD) truly exists or if it is mere-
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ly cryptogenic because Lewy bodies were
demonstrated by autopsy in two cases of
presumptive IRBD.*® Secondary RBD
can be related to neurodegenerative dis-
orders, other neurologic disorders, sleep
disorders, or medications. Antidepres-
sant medications are one of the second-
ary causes of RBD, with symptoms of
dream enactment occurring in up to 6%
of patients who are prescribed antide-
pressants.”? An acute form of RBD may
develop during withdrawal from alcohol
or sedative-hypnotic drugs. Medication-
or alcohol/drug-induced RBD are possi-
bly reversible by stopping the offending
agent.

It is important to keep RBD in mind
when prescribing serotonin-modulator
medications to patients, as untreated
RBD may affect patients’ functionality
in multiple aspects of life and, further, is
a safety risk factor for patients and their
bed partner. In fact, between 33% and
65% of patients with RBD have been re-
ported to have had a sleep-related injury
to self or their bed partner.!®! More-
over, because RBD is associated with
and may predate Parkinson’s disease and
other neurodegenerative disorders, it
is important to screen for and monitor
patients with RBD longitudinally.!>13
As such, RBD is a disorder that must be
screened for in all patients taking anti-
depressants and patients with sleep dis-
turbances. In this case report, we present
a patient with fluoxetine-induced RBD.

CASE

A 62-year-old female patient with
a known past diagnosis of bipolar 1
disorder in remission was transferred
to the authors for continuity of psy-
chiatric care. On her initial visit, the
patient was taking valproic acid ex-
tended-release (1,500 mg nightly) and
fluoxetine (20 mg daily) as prescribed by
her previous mental health provider. She
was referred to the authors because her
previous provider stopped accepting her
medical health insurance (valproic acid
level was 65 pg/mL at the time of refer-
ral to the authors).

At follow-up visits with the authors,
the patient reported multiple episodes
of acting out behaviors in her dreams,
usually during the latter part of night,
which were distressing to her mood. As
per the patient, she had started to notice
those symptoms shortly after the addi-
tion of fluoxetine 20 mg daily to address
her bipolar-associated anxiety symptoms
around 4 months ago. After careful re-
view of her previous chart, it was evident
that the addition of fluoxetine instead of
considering an alternative psychotropic
to address her anxiety symptoms was
primarily based on the previous provid-
er’s clinical preference.

The patient reported multiple epi-
sodes of awakening with broken things
next to her secondary to possibly acting-
out behavior in her dreams. Because the
patient had only begun experiencing
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these issues soon after adding fluoxetine,
the problem seemed likely to be associ-
ated with fluoxetine in her case, but this
was not confirmed pending thorough
testing at that time.®!* The patient’s
sleep study results were diagnostic of
RBD. The results of the sleep study and
the patient’s clinical symptoms of act-
ing-out behavior in dreams confirmed
the diagnosis of RBD.

In this case, considering the benefits
versus risks of medication, the patient’s
fluoxetine dose of 20 mg was gradually
reduced to 10 mg without much im-
provement in symptoms and was later
discontinued. The discontinuation of
fluoxetine resulted in a significant im-
provement in the patient’s symptoms
of RBD. There is little evidence in the
literature or the authors’ clinical prac-
tice of a dose-response link between
antidepressants and RBD. The authors
switched the patient to hydroxyzine
50 mg three times a day to address
her bipolar anxiety symptoms, and her
anxiety symptoms seemed to remain
in control with no recurrence of RBD
symptoms.

DIAGNOSIS OF RBD

According the third edition of the
International Classification of Sleep Dis-
orders (ICSD-3),"® a diagnosis of RBD
requires all of the following:

1.  Repeated episodes of sleep-
related vocalization and/or complex mo-
tor behaviors,

2. Behaviors
polysomnography to occur during REM

documented by

sleep or, based on clinical history of
dream enactment, are presumed to occur
during REM sleep,

3. Presence of REM sleep without
atonia (RSWA) on polysomnography,

4. Absence of epileptiform activity
during REM sleep, unless RBD can be
clearly distinguished from any concurrent
REM sleep-related seizure disorder,

5. ‘The sleep disturbance is not
better explained by another sleep dis-
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order, a medical or neurologic disorder,
a mental disorder, medication use, or a
substance use disorder,

6.  In-laboratory video polysom-
nography can exclude other sleep disor-
ders, quantify REM atonia, and capture
dream-enactment behaviors, confirming
the diagnosis, and

7. Polysomnography may or may
not capture a motor event but com-
monly demonstrates abnormal sus-
tained or phasic muscle activity during
REM sleep, as measured by chin or limb
electromyography. Polysomnography is
also helpful in excluding other sleep-
disrupting conditions (eg, obstructive
sleep apnea, nocturnal seizures, periodic
limb movements)."

Differential Diagnoses to Be
Considered when Suspecting RBD

The most common disorders to be
distinguished from RBD are the non-
REM (NREM) parasomnias.

Confusional arousals sleepwalking/
sleep terrors. Unlike RBD, NREM para-
somnias usually occur in childhood. Ad-
ditional aspects of the history are helpful
in distinguishing NREM parasomnias
from RBD.

RBD consists of brief dream enact-
ment (less than 60 seconds) occurring
in the latter half of the sleep period,
followed by alertness and orientation
upon awakening. This presentation con-
trasts with sleepwalking, in which there
is often a lifelong history of prolonged,
amnestic, complex, nonviolent activities
emanating from the first half of the sleep
period. Similarly, confusional arousals
are more prolonged (more than 60 sec-
onds) and more often occur in the first
half of the night.

Patients who sleepwalk are diffi-
cult to awaken and only rarely report
dream mentation. In contrast, patients
with RBD often recall dream content
if awakened and are alert and orient-
ed afterward. This patient’s case his-
tory was not suggestive of confessional

arousal, which was confirmed by sleep
study results.

Nightmares. Unlike RBD, night-
mares are not associated with motor
activity or sleep-related injury. In fact,
nightmares are often characterized by
sleep paralysis, an inability to move, de-
fend oneself, or scream, which was not
the case in this patient.

Obstructive sleep apnea. Behaviors
that may mimic RBD can occur when
REM sleep is fragmented by obstruc-
tive sleep apnea. However, these para-
somnia-like behaviors resolve once the
sleep-disordered breathing is effectively
treated. This phenomenon has been re-
ferred to as “pseudo-RBD.” In this pa-
tient’s case, sleep study results ruled out
sleep apnea as a cause of RBD.

Unlike

RBD, periodic limb movements occur

Periodic limb movement.

primarily during NREM sleep, are peri-
odic, and are unrelated to dream menta-
tion. Rare cases of frequent and vigorous
periodic limb movements during both
NREM and REM sleep, mimicking
RBD, have been described. In this pa-
tient’s case, sleep study results ruled out
periodic limb movement as a differential
diagnosis.

Nocturnal frontal lobe epilep-
sy. RBD is occasionally confused
with nocturnal frontal lobe epilepsy
(NFLE). NFLE is characterized by
stereotyped, recurrent (ie, up to 20
times episodes per night), abnormal
behaviors.  Electroencephalography
may (but not universally) reveal epi-
leptic activity. Compared with those
with RBD, patients with NFLE are
younger (typically adolescents) and
fully unaware of their nighttime be-
haviors. It seems that a negative elec-
troencephalography would not rule

out NFLE; therefore, it should still be
included as a differential diagnosis.

PATHOPHYSIOLOGY OF RBD
The lateral dorsal tegmentum/pe-
dunculopontine tegmentum area in the
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brain, which is the site of acetylcholine
production, is responsible for REM
sleep. Activity of acetylcholine is high
during REM, whereas serotonin, his-
tamine, and norepinephrine activity are
decreased. Laterodorsal tegmentum/
pedunculopontine tegmentum inhib-
its motor neurons (glycine) and results
in atonia/paralysis. An inhibitory brain
chemical called glycine is responsible for
actively suppressing muscle twitches in
REM sleep. Deficiency in glycine levels
in the brain cells or inhibition of glycine
that controls muscles (motor neurons)
were found to cause the violent muscle
contractions that mimic the primary
symptoms of RBD.!¢ The normal physi-
ologic suppression of motor activity dur-
ing REM sleep is the cumulative result
of multiple neuronal circuits that pre-
dominantly originate in the pons and ul-
timately terminate on spinal cord motor
neurons.

RBD is the clinical manifestation of
a variety of central nervous system pa-
thologies, all of which result in a failure
to inhibit spinal motoneurons. These in-
clude alpha-synuclein and other forms
of neurodegeneration, orexin deficiency
(narcolepsy), structural pontine lesions,
and toxic effects from medications. In
both spontaneous and medication-
induced RBD, the loss of REM sleep
atonia appears to be related to dysfunc-
tion of pontine “REM-on” nuclei in the
preceruleus and sublateral dorsal pons
and “REM-off” nuclei in the ventral
lateral portion of the periaqueductal
grey matter and lateral pontine tegmen-
tum.'”!8 The exact mechanism of toxic
RBD associated with antidepressants is
unknown but likely relates to seroto-
nergic effects. The serotonergic raphe
nuclei in the pons have an activating ef-
fect on the REM-off nuclei, suggesting
a plausible pathological mechanism.!”
Recent findings suggest that a decrease
in striatal dopamine transporters may

be causally linked to the symptoms of
RBD.Y?
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RBD AND NEURODEGENERATION

Most patients with spontaneous
RBD eventually develop either Par-
kinson’s disease or another disorder of
alpha-synuclein neurodegeneration.

Synucleinopathies (also called alpha-
synucleinopathies) are neurodegenera-
tive diseases characterized by the ab-
normal accumulation of aggregates of
alpha-synuclein protein in neurons,
nerve fibers, or glial cells. There are three
main types of synucleinopathy: Parkin-
son’s disease, dementia with Lewy bod-
ies, and multiple system atrophy. RBD is
common in synucleinopathy, with preva-
lence ranging from 60% to 90% but not
as prevalent in tauopathy (3% to 11%).%°
Tauopathies are clinically, biochemically,
and morphologically heterogeneous
neurodegenerative diseases character-
ized by the deposition of abnormal tau
(tubulin-associated unit), also called mi-
crotubule-associated protein tau, in the
brain, which can lead to disease associ-
ated with pathological accumulations
of tau protein. These accumulations can
form neurofibrillary tangles, such as in
Alzheimer’s disease.

The conversion rate of RBD to to
Parkinson’s disease is approximately
50% every decade, with a mean interval
between RBD onset and emergence of
Parkinson’s disease of 12.7 years.?’ The
presence of anosmia, constipation, and
orthostasis increases the likelihood of
earlier conversion.

Although patients with antidepres-
sant-associated RBD have a lower risk
of neurodegeneration than patients with
purely idiopathic RBD, markers of pro-
dromal neurodegeneration are still clear-
ly present. Development of RBD with
antidepressants can be an early signal
of an underlying neurodegenerative dis-
ease. A recent population study showed
an increased risk ratio of taking antide-
pressants for patients with early-onset
RBD;* furthermore, a study evaluating
the effect of selective serotonin reuptake
inhibitor (SSRI) medications on motor

tone in REM sleep (which specifically
excluded patients with RBD) demon-
strated that SSRI medications can in-
duce RSWA 817,22-24

RSWA is not same as RBD un-
less associated with clinical signs and
symptoms, but it is clearly is a predic-
tor of RBD. Although patients with
antidepressant-associated RBD have a
lower risk of neurodegeneration than
those not taking antidepressants, mark-
ers of prodromal neurodegeneration are
still present. This suggests that antide-
pressants predominantly trigger clinical
presentation of a previously subclinical
loss of REM sleep atonia due to an un-
derlying synucleinopathy. Among sleep
centers already treating patients with
RBD, patients taking antidepressants
might be advised that their risk of neu-
rodegenerative disease is lower than in
other RBD patients (possibly because
antidepressants triggered earlier clinical
presentation of their prodromal disease).
Nevertheless, clinical follow up is still
warranted, given that a neurodegen-
erative etiology for their symptoms may
still be present.™

TREATMENT GUIDELINES FOR RBD
The Board of the
American Academy of Sleep Medicine
(AASM) approved the following treat-
ment guideline recommendations. All
members of the AASM Standards of
Practice Committee and Board of Di-
rectors completed detailed conflict-of-

of Directors

interest statements and were found to
have no conflicts of interest with regard
to this subject. There were a number of
reviews but no evidence-based treatment
recommendations have been published.
To address this issue, the Standards of
Practice Committee of the AASM com-
missioned a task force to assess the liter-
ature on the treatment of RBD. The task
force found that although the literature
is voluminous, much of the data are low-
level studies, mostly case series and case
reports with no randomized, controlled
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clinical trials. These studies were deemed
insufficient to support the standards or
guidelines of a practice parameter. Thus,
the Board of Directors authorized the
task force to draft a Best Practice Guide
on the treatment of RBD based on a sys-
tematic review and compilation of rec-
ommended evaluation or management

strategies.? %7

Level A (Recommended)

Modifying the sleep environment is
recommended for the treatment of pa-
tients with RBD who have sleep-related
injury. Frequency of dream-enactment
behaviors is not predictive of injury, so
all patients with RBD and their bed
partners should be counseled on modify-
ing the sleeping environment to prevent
injury. For patients with mild symptoms,
this may be all that is needed.

Firearms should not be accessible,
and sharp or easily breakable items (eg,
lamps) should be removed from the im-
mediate sleeping area. In the event of
continued vigorous behaviors, sleeping
alone is advised. Many patients resort to
using padded bed rails or sleeping in a
sleeping bag. Other novel strategies are
in development. Exiting the bed while
acting out a dream is a high-risk behav-
ior that may result in traumatic injury.
A bed alarm that delivers a customized
calming message at the onset of dream
enactment can prevent a patient from
exiting the bed and avert sleep-related
injury.

Level B (Suggested)

Melatonin. Melatonin is the pre-
ferred first-line therapy in patients with
frequent, disruptive, or injurious behav-
iors. Itis generally preferred as the initial
therapy for RBD based on its favorable
side effect profile.83 It tends to be bet-
ter tolerated than the alternative first-
line therapy (clonazepam), with fewer
reported falls and injuries compared
with treatment with clonazepam.’! The
dose of melatonin required to suppress
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behaviors in patients with RBD var-
ies. Most patients achieve significant
improvement with doses ranging from
6 to 18 mg nightly.>34 In the author’s
clinical practice, melatonin is initiated
with a starting dose of 3 mg at night and
increased in 3-mg increments until the
disruptive and injurious behaviors have
ceased. Melatonin tends to be well toler-
ated at these doses, with occasional pa-
tients developing dose-limiting gastro-
intestinal distress or headaches. Other
reported side effects are usually mild
and include sleepiness, fatigue, dizziness,
unsteadiness, and cognitive alteration.
Melatonin undergoes hepatic metabo-
lism and should be used with caution
in patients with hepatic impairment.
Behaviors typically return when melato-
nin is reduced or discontinued, and most
patients require lifelong therapy. If be-
haviors are inadequately suppressed with
melatonin, low-dose clonazepam is an
effective add-on or alternative therapy.
Clonazepam. Clonazepam is suggest-
ed for the treatment of RBD but should
be used with caution in patients with
dementia, gait disorders, or concomitant
obstructive sleep apnea. Its use should be
monitored carefully over time as RBD
appears to be a precursor to neurodegen-
erative disorders with dementia in some
patients. Clonazepam is suggested to
decrease the occurrence of sleep-related
injury caused by RBD in patients for
whom pharmacologic therapy is deemed

3536 Tow-dose

necessary. clonazepam
(0.5 to 1 mg at bedtime) has long been
recognized as a treatment for RBD. Like
melatonin, the therapeutic mechanisms
of clonazepam in RBD are not fully
understood, although it is thought that
clonazepam may reduce the frequency of
unpleasant dreams, thus decreasing vio-
lent dream enactment behavior.
Although low doses of clonazepam
(0.5 to 1 mg at bedtime) are typically
RBD behav-
iors, side effects can limit its utility. In

a cohort study that included 167 pa-

sufficient to suppress

tients treated with clonazepam (mean
effective dose 1 mg), 39% of patients
reported side effects, most commonly
morning sedation and dizziness, leading
to drug discontinuation in 9%.2! Side
effects can be particularly problematic
among older adults and in the setting
of advanced neurodegenerative disease,
where clonazepam’s prolonged duration
of action may result in morning seda-
tion as well as gait and cognitive impair-
ment. In these patients, a lower initial
dose (eg, 0.125 or 0.25 mg) and close
monitoring for the emergence of toxic-
ity is suggested.

Level C (May Be Considered)

The medications listed in Table 1
may be considered for treatment of
RBD, but evidence is very limited with
only a few patients having been studied
for each medication.

Treatment of Toxic RBD

Medications known to exacerbate
RBD, including SSRIs,
norepinephrine-reuptake inhibitors, and

serotonin-

tricyclic antidepressants, should be dis-
continued or avoided if possible in pa-
tients with RBD. Cases of toxic RBD
are likely self-limited following discon-
tinuation of the offending medication.
Bupropion has been shown to inhibit
the reuptake of dopamine by acting
on the striatal dopamine transporter,
thereby increasing synaptic dopamine.
It has been suggested that, because of
its prodopaminergic actions, bupropion
may be the antidepressant of choice
for treating depression associated with
RBD.?7 The literature regarding aug-
mentation with bupropion while taking
other antidepressants is deficient, and
tuture studies might be beneficial to ad-
dress it.

CONCLUSION

Antidepressant medications are one of
the secondary causes of RBD, although

the exact mechanism is unknown. A
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Table 1.

Medications that May Be
Considered for Treatment

of Rapid Eye Movement
Behavioral Disorder

¥ Pramipexole (efficacy studies have
shown contradictory results>°)

" Zopiclone*!

¥ Benzodiazepines other than
clonazepam*

¥ Yi-gan san®
®  Desipramine*
Clozapine?

Carbamazepine®

46,47

Sodium oxybate

theory being explored is the serotonergic
effect of antidepressants and the loss of
REM sleep atonia appear to be related
to dysfunction of pontine REM on nu-
clei in the precercules and sublateral
dorsal pons and “REM-oft” nuclei in
the ventral lateral portion of the periaq-
ueductal grey matter and lateral pontine
tegmentum. The serotonergic raphe nu-
clei in the pons have an activating effect
on “REM-off” nuclei, suggesting a plau-
sible pathological mechanism.!” In clini-
cal practice, it is often difficult to switch
patients to alternative antidepressants
if the patient’s psychiatric symptoms
have been stabilized. In the case of the
patient presented in this article, valproic
acid worked well to address her bipolar
1 disorder and fluoxetine was switched
to hydroxyzine without exacerbation of
her anxiety symptoms. In patients who
are bipolar, the use of antidepressants
like fluoxetine is still controversial and
the authors were able to justify its dis-
continuation without exacerbation of
mood/anxiety symptoms.

The first-line treatment strategy
to address RBD should be to review
the patient’s antidepressants medica-
tions and try to adjust the dosage or
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switch to alternative antidepressants
(eg, bupropion) if circumstances per-
mit, depending on clinical judgment.
If psychotropic adjustment is not fea-
sible, safety measures and melatonin
and clonazepam are the primary treat-
ment options to address this parasom-
nia secondary to antidepressants. An-
tidepressant medications are strongly
associated with RSWA even in the
absence of RBD symptoms, and future
prospective studies analyzing RSWA
in patients with and without RBD are
necessary to establish the influence of
antidepressants and psychiatric dis-
ease on RSWA and RBD, to delineate
whether antidepressant medications
play a mediating role in unveiling
RSWA and RBD earlier than it may
otherwise appear in predisposed pa-
tients, or to determine whether anti-
depressants instead cause a distinctive
and potentially reversible pathophysi-
ology. It is important to stay cognizant
of this disorder when starting patients
on antidepressant medications because
untreated RBD can have severe conse-
quences, including safety concerns and
neurodegenerative diseases.®® Long-
term neurological follow up is rec-
ommended secondary to the possible
association of RBD with neurodegen-
erative diseases, as markers of prodro-
mal neurodegeneration are still clearly
present in patients with RSWA/RBD
while they are taking antidepressants.
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