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Abstract

Purpose of the review Cataplexy, an involuntary loss of muscle activity triggered by strong
emotions is the most impressive symptom in narcolepsy. This review gives an overview of
the current understanding of cataplexy and its available treatment options.
Recent findings With the discovery of hypocretin/orexin, the understanding of the path-
ophysiology of cataplexy advanced in the past decades. In the recent years, with the
development of new anticataplectic agents (e.g., Pitolisant) symptomatic treatment of
cataplexy has further improved. Abrupt cessation of anticataplectic medication especially
antidepressants increase the risk of status cataplecticus, a virtually continuous series of
long-lasting cataplectic attacks.
Summary Cataplexies still remain an under-recognized phenomenon due to missing
diagnostic measures. Treatment for cataplexy still remains symptomatic but new agents
with better tolerability and usability are continuously developed. New therapeutic actions
either targeting the autoimmune mechanisms underlying orexin cell death or substituting
orexin action are promising treatments for the near future.

Introduction

Inthebeginningofthetwentiethcentury,episodesofmuscle
weakness caused by emotions were first described and
named cataplexy [1], which is a term from the Greek and
consistsofthetermskata=downandplessein=beat.A“weak
intheknees”insituationsofhighemotionalintensitymaybe
experiencedinhealthypeople,probablyrepresentingaphys-
iological minor expression of cataplexy. Emotionally

triggeredmuscle weakness has evenmade it into a famous
Beatlessong(“HoneyPie,”WhiteAlbum,1968)reflectingits
popularity in the normal population. An interesting neuro-
physiologicalstudyconfirmedareductionofthesizeoftheH
reflex innormalpeoplewhenlaughing[2].

The finding of an association between excessive day-
time sleepiness and the occurrence of emotion-triggered
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cataplexies was an important step in the understanding
of narcolepsy [3]. The “narcoleptic tetrade” as described
by the authors refers to the four-element symptom con-
stellation: daytime sleepiness, cataplexy, sleep paralysis,
and hypnagogic hallucinations. In this first description,
they also introduce methylphenidate as a possible treat-
ment for daytime sleepiness. Around the same timewith
the discovery of tricyclic antidepressants, the combined
therapy for narcolepsy with cataplexy consisting of stim-
ulants against sleepiness and the antidepressant imipra-
mine against cataplexy was established [4].

Till today, the treatment of cataplexy in the con-
text of narcolepsy is a symptomatic therapy. The
treatment response varies between patients and re-
flects its complex and difficult interaction between
the different brain-networks involved in the narco-
lepsy-cataplexy complex. A compromised hypocretin/
orexin signaling obviously plays one of the most
important roles in the pathophysiology of cataplexy

but compounds targeting specifically to hypocretin/
orexin receptors are lacking so far. Available treat-
ments enhance catecholamine availability or modu-
late locus coeruleus norepinephrine neuron activity
to reduce excessive daytime sleepiness and cataplexy
[5••]. Interestingly in a study with the purpose to
characterize cataplexy clinical features with a ques-
tionnaire in 109 patients, only 56% of patients with
proven cataplexy used medication to control these.
When treated, 97.9% reported a reduced frequency of
cataplexy (86.4%). In 12.5%, a reduction of severity
was reported (cataplexy changing from complete/
generalized to partial). Modification of behavioral
habits reduced the frequency of cataplexy in 27.1%
(e.g., regular sleep schedule, avoidance of sleep dep-
rivation) [6••].

Today, pharmacotherapeutic treatment of cataplexy
includes antidepressants, sodium oxybate (gamma
hydroxybutyrate), and pitolisant (Table 1).

Definition and epidemiology

Cataplexy is the pathognomonic symptom of narcolepsy type 1 (narcolepsy
with cataplexy, NT1)—a sleep disorder that affects 0.06% of the adult popula-
tion [7, 8]. Cataplexy is defined as a not suppressible loss ofmuscle tone elicited
by an emotional trigger. During this episode of muscle tone loss, consciousness
is mostly preserved. Episodes are typically triggered by positive emotions like
laughing or joking [8] (Fig. 1: possible trigger factors for cataplexy).

The evolution of cataplexy usually lasts a few seconds, rarely minutes, with a
cranio-caudal spread. The loss of muscle tone mostly starts with the face and
neck and then spreads to the trunk and limbs bilaterally.

Muscles associated with breathing are spared, although some patients report
limited capacity to breath during a cataplectic episode. Hyperkinesias, in the form
of phasic (twitching of facial muscles), tonic (tongue protrusion, grimacing, or
neck extension), and repetitive motor activities, can be superimposed on muscle
atonia [9]. These positivemotor phenomenamight bemore common in children
and at disease onset [10]. Injuries associated with cataplexy are not common but
may occur when the attack is involving the whole body (complete cataplexy),
although falls are reported by one-third of patients [6••]. Partial cataplexies
usually include only a few muscles, mostly facial or neck muscles. Often only
the affected person notices these partial cataplexies. In children with cataplexy,
episodes can be long-lasting with a low muscle tone accompanied with wobbly
gait and perioral movements like grimacing and tongue protrusion [6••].

The frequency ranges from several attacks per day to few episodes per year
[11•]. The number of cataplexies seems to decrease with disease duration,
whether this is due to compensatory strategies or the natural course of the
disease is still an unsolved issue. Status cataplecticus is a rare condition in
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narcolepsywith cataplexies. It can occur after sudden cessation of antidepressive
drugs or by strong emotions. Cataplexies continue for hours or days without a
refractory period.

During a cataplexy, deep tendon reflexes are extinct [12], whereas the
Babinski sign can transiently appear [11•]. Cataplectic episodes can further-
more be associated with excessive daytime sleepiness (EDS), hallucinations,
sleep paralysis, dreaming, and REM sleep behavior disorder, particularly when
the duration of the attack is long [13].

The occurrence of cataplexies typically follows other narcolepsy symptoms
such as EDS within a time delay ranging between one and 40 years [14]. In rare
cases, cataplexies precede the onset of other symptoms of NT 1. In the European
Narcolepsy Network database, only 24/542 (4.43%) cases with NT 1 reported
cataplexy as the first symptom. A late onset of cataplexy probably underlies the
diagnostic delay of narcolepsy (10.4–0.8 years in men and 9.8–0.8 years in
women). The diagnosis of NT1 presumes the knowledge of cataplexy and other
facultative symptoms of narcolepsy like hypnagogic/hypnopompic hallucina-
tion and sleep paralysis [15].

Cataplexy as a dynamic process

Huang et al. described cataplexy as a dynamic process divided into four phases:
triggering, resisting, atonic, and recovering. Phase 1 describes the loss of muscle
tone, which typically manifests as face drooping, eyelid closure, phase 2 in-
cludes sagging of the jaw, dysarthria, passive tongue protrusion, whichmight be
a the attempt the resist, during phase 3 the bilateral loss of motor control of the
extremities emerges [16]. This phase includes a complete inability to move
(termed cataplectic immobility [11•]). The last phase, phase 4, refers to the

Table 1. Treatment options in cataplexy. + effect, (+) mild effect, − no effect/ no risk

Drug/dose Effect
on
EDS

Effect on
cataplexy

Side effect Effect of
withdrawal

Pitolisant
4.5–36 mg

+ + Insomnia, anxiety, nausea, headache and irritability –

SSRI
Citalopram
Escitalopram
Fluoxetine

(+) + Irritation, gastrointestinal and sexual dysfunction,
and movement disorders like restless legs syndrome

Risk for status
cataplecticus

SNRI
Venlafaxin

(+) + Sweating, tachycardia and hypertension Risk for status
cataplecticus

TCA
Clomipramin

– + Dry mouth, sweating, constipation, high hart rate,
gain of wait, increase of blood pressure, urinary
problems, and sexual dysfunction

Risk for status
cataplecticus

SOX
4.5–9 g/night

(+) + Nausea, dizziness, vomiting, somnolence, enuresis,
and tremor

–

SSRI, selective serotonin reuptake inhibitor; SNRI, serotonin noradrenaline reuptake inhibitor; SOX, sodiumoxybate; TCA, Tricyclic antidepres-
sants
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recovery, the recurrence of the complete muscle activity. Not in all occasions the
whole process is run through, explaining the differentiation between partial and
complete cataplexy [16].

This division of cataplexy into four stages reflects the dynamic character of
this process. The authors assert common grounds with the classification of
complete and partial types while a partial cataplexy just does not pass through
all stages or rather passes through very fast. In their opinion the resisting stage
(phase 2) shows directly the ability to compensate and avoid the evolution of
the following stages. This hypothesis was reinforced by electrophysiological
findings, investigating 34 patients with NT1 with transcranial magnetic stimu-
lation motor evoked potential (TMS MEP) during a) quiet wakefulness, b)
laughter without cataplexy, and c) laughter with cataplexy, trying to examine
the four stages separately. The results revealed changes of the MEP amplitude
and a prolonged MEP latency in the primary motor cortex (PMC). More
specifically, patients showed significantly decreased intracortical facilitation
during quiet wakefulness, whereas the MEP amplitude during laughter without
cataplexy did not differ from healthy controls. During cataplexy, MEP ampli-
tude significantly increased during the first two stages (triggering, resistance)
and decreased in stage 3. During this stage, MEP latency was prolonged com-
pared with “normal” laughter and quiet wakefulness. The authors concluded
that the PMC andmotor control pathways play a crucial role in the evolution of

Fig. 1. Cataplexy triggers in patients with hypocretin-1 deficiency (n = 109). The triggers are sorted in descending order, based on
the frequency of answers scored as “often” or “always.” Reprinted from Sleep Medicine, 12, Overeem et al. The clinical features of
cataplexy: a questionnaire study in narcolepsy patients with and without hypocretin-1 deficiency, 12–18, 2011, with permission
from Elsevier.
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cataplexy. They further explain that increased MEP amplitude during phase 1
(triggering) and phase 2 (resisting) reflects the role of the PMC as the resisting
regulator to struggle against the loss of muscle tone or postural collapse with
full consciousness. Therefore the activity of the PMCmay prevent the evolution
of a complete cataplexy and thus might represent a compensatory mechanism
in the brain during cataplexy [17]. So far, the four-process model has not been
implemented in clinical practice.

Differential diagnosis

Although cataplexy is the pathognomonic symptom of NT 1, it can also be
found in few rare genetic diseases. These include Niemann-Pick type C disease,
Angelmann Syndrome, Moebius Syndrome, Norrie Disease, Coffin-Lowry Syn-
drome, and Prader-Willi Syndrome. Pathophysiologically, the involvement of
the hypothalamic/pontine structures mostly explains the incidence of cataplexy
in these diseases [18]. In such genetic disorders, reduced CSF hypocretin − 1
levels are common (even though not always measured) but also patients with
the absence of HLA-DQB1*0602 and normal hypocretin levels have been
observed [18, 19]. For example, in Niemann Pick, the accumulation of lipid
storage products in the nervous system could affect the hypocretin-producing
cells in the hypothalamus and reduce their levels [20].

Cataplexy itself regardless of which origin should be differentiated from
hypotension, transient ischemic attacks, drop attacks, akinetic seizures, neuro-
muscular disorders, vestibular disorders, sleep paralysis, and psychiatric disor-
ders [21]. Even in patients with typical cataplexy in the context of NT1, pseudo
cataplexies can emerge, typically characterized by the absence of emotional
triggers. In some cases, negative emotional triggers such as crying, generalized
weakness, abrupt onset, and preserved ability to communicate can be found.
Themost important distinction seems to be the involvement of the face and the
preservation of deep tendon reflexes. In addition, pseudo cataplexies occur
more frequently in public places [22].

Case reports suggest cataplexies as a possible side effect of medications
including prazosin [23], lamotrigine [24], clozapine [25], and modafinil [26].

With the introduction of dual orexin receptor antagonist for the treatment of
insomnia, cataplexy was present as an anticipated side effect, which should
resolve with stopping the intake [27]. In a few cases, it can also appear with the
abrupt withdrawal of antidepressants with partum [17].

Pathophysiology

The discovery of hypocretin/orexin loss as the central cause of narcolepsy
opened the window to design animal models to study the complex function
of this neuropeptide and its role in different brain circuits. About 90% of
patients with cataplexy are hypocretin/orexin-deficient [7]. Hypocretinergic
neurons are located in the tuberal hypothalamus. It does not only contribute
to the regulation of arousal and sleep-wake cycles but also in the control of
rewarded behavior [28]. It is also involved in brainstem circuits responsible for
involuntary muscle atonia during cataplexy, which normally is restricted to
REM sleep [29]. In wild type mice, it was shown that an activation of cells in
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the subdorsolateral nucleus (SLD), which underlies muscle atonia only during
REM-sleep, induced cataplexy whereas an inactivation of these cells stopped
cataplexy [30]. These findings corroborate that circuits which control REM sleep
atonia also play a functional role in regulating muscle paralysis in cataplexy.
This function of the SLD is, beside others, under hypocretinergic/orexinergic
control. The release of a cataplectic attack can be explained by an activation of
the medial prefrontal cortex (mPFC) via positive emotions, which activates
GABAergic neurons in the central nucleus of the amygdala (CeA), which, in
turn, inhibit the locus coeruleus (LC), laterodorsal tegmentum (LPT), and
ventrolateral periaqueductal gray (vlPAG). This inhibition leads to a disinhibi-
tion of the SLD and generates muscle atonia [5••].

The dysregulation of LC neurons contributes to pathologic changes in
arousal/sleep and is associated to other phenomena such as cataplexy. While
ascending norepinephrine neurons of the LC (LC NE) project to the forebrain
and mediate cortical arousal, descending projections to the spinal cord affect
muscle tone. It has been suggested that the activity of LC NE neurons can be
halted during limbic activation and can lead to cataplexy [31]. For this reason, it
is assumed that the therapeutic regulation of LC activity plays an important role
in the treatment of patients with cataplexy.

Human neuroimaging studies have revealed abnormal hypothalamic and
amygdala activity in patients with narcolepsy during the processing of humor-
ous or emotional stimuli [32–34] indicating the crucial role of the limbic
system in the pathophysiology of narcolepsy with cataplexy. Additionally,
changes in the subcortical mesolimbic reward network have been observed
[35]. So far, few studies investigated neural correlates during cataplectic attacks
in humans. Meletti et al. [36] found that laughter-induced cataplexy is associ-
ated with an increase in neural activity in the amygdala, the anterior insula, the
nucleus accumbens, and the ventromedial prefrontal cortex. This study suggests
that among others limbic system changes may underly the release of cataplectic
attacks in narcolepsy.

A functional magnetic resonance imaging (fMRI) study in 21 children/
adolescents with recent onset of NT1 revealed an involvement of different brain
circuits including the left subthalamic nucleus/zona incerta (STN/ZI) during
laughter expressionwithout cataplexy [37]. Interestingly, neurons located in the
ZI and lateral hypothalamus producemelanin-concentrating hormone, another
neuromodulator involved in the wake-sleep cycle [38, 39]. Thus, ZI has become
another potential source in the pathophysiology of cataplexy.

In an animal model, an orexin gene transfer into the ZI and lateral hypothal-
amus significantly decreased cataplexy [40]. Moreover, the ZI is known to have
efferents to different strategic brain areas, including the hypothalamus, the
brainstem (including LC, vlPAG), and spinal cord and receives afferents from the
amygdala, anterior cingulate, and sensory-motor cortex [41]. In the above men-
tioned fMRI study, an overactivation of the ZI in patients with NT1was confirmed.
In addition, a region of interest (ROI) analysis showed that ZI recruitment is
increased when laughter is not followed by cataplexy suggesting that there might
be a mechanism to block cataplexy in NT1 which relies on the activation of the ZI
neurons, and in turn stabilizes the nuclei of the dorsolateral pons.

The absence of ZI activity during laughter in healthy controls in the present
study and in previous fMRI studies on laughter suggests that its involvement is
specific to patients with NT1 [37].
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Measures for cataplexy

Objective measures for cataplexy are missing. In clinical practice, cataplexy is
hard to be provoked by a clinician. Therefore, the presence of cataplexy is
mostly identified by clinical history alone. Patients report that cataplexies are
usually provoked by unsuspected, funny situations, mostly with familiar peo-
ple, and less commonly aggressive emotions, or sexual intercourse [42]. The
frequency, severity, and intensity subjectively depend on or are influenced by
the actual way of living, coping strategies, specific medication, and
comedication. Diaries can help to capture this data. To provoke cataplectic
episodes during polysomnographic recordings, “funny” videos or video games
are frequently used to confirm the presence of cataplexy. A failure in verification
of cataplexy in this setting does of course not exclude their presence.

To evaluate the frequency and severity of cataplexies diaries and question-
naires are used. In general, there are only a few questionnaires assessing the
prevalence of cataplexy mostly in the context of narcolepsy. One frequently
used questionnaire is the Ullanlinna Narcolepsy Scale which includes an 11-
item scale designed to evaluate a variety of symptoms relating to narcolepsy,
including frequency of daytime narcoleptic episodes, muscle weakness associ-
ated with powerful emotions, and nighttime sleep latency [43]. Another one is
the Swiss Narcolepsy Scale, which also focuses on the ability to sleep and stay
awake and muscle weakness [44]. These questionnaires were established to
distinguish narcolepsy from other central disorders of hypersomnolence. Its
use to evaluate treatment efficacy especially in cataplexy is not validated so far.
The only validated questionnaire introduced to evaluate effects of treatment is
the Narcolepsy Severity Scale (NSS). It includes among others two questions
addressing the frequency of generalized and partial cataplexy [45].

Pharmacologic treatment of cataplexy

Widely used anti-cataplectic treatments are antidepressants (selective serotonin
reuptake inhibitors, serotonin and norephinephrine reuptake inhibitors, tricy-
clics), sodium oxybate (agonist to the gamma-aminobutyric acid receptor B;
GABA-B), and pitolisant (histamine H3-autoreceptor agonist). Treatment guide-
lines of both the American Academy of Sleep Society (AASM) and the European
Federation of Neurological Societies (EFNS) recommend sodium oxybate as first-
line therapy for cataplexy and antidepressants as second-line treatment. [46–48]

These recommendations rely on few well-designed level 1 studies for some
agents. But there is a lack of comparative and long-term studies for the treat-
ment of cataplexy.

Antidepressants
Selective Serotonin Reuptake Inhibitors (SSRIs) (e.g., Citalopram, Escitalopram,
Fluoxetine) selectively inhibit 5-HT reuptake transporters. Effective doses for
fluoxetine range between 20 and 60 mg with mild effect on cataplexy.
Citalopram (20–40 mg) and escitalopram (10–20 mg) reduced cataplexy sig-
nificantly in small case series [49, 50]. Common adverse effects of SSRIs are
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irritation, gastrointestinal and sexual dysfunction, andmovement disorders like
restless legs syndrome. SNRIs (e.g., Venlafaxin) enhance the availability of NE
and 5-HT activity. Venlafaxin is used in doses between 150 and 375 mg/day. It
was shown to improve cataplexy in four patients. The effect was recently
confirmed in a small number of children [51]. In two other SNRIs, atomoxetine
and duloxetine, a change of frequency of cataplexy was reported [52]. Typical
side effects of SNRIs include sweating, tachycardia, and hypertension. In both,
SSRI and SNRI, status cataplecticus can emerge with a fast withdrawal [53].
Interestingly, the efficacy of SSRIs and SNRIs for cataplexy treatment has not
been investigated in randomized placebo-controlled trials. The only approved
antidepressant in the treatment of cataplexy is clomipramine, a tricyclic antide-
pressant (TCA). Clomipramine inhibits the reuptake of 5-HT transporter. Its fast
metabolization into desmethylclomipramine adds an inhibition of the adren-
ergic reuptake. Clomipramine was shown to reduce frequency and severity at a
dose of 25–75mg [54]. The anticholinergic effects of clomipramine are respon-
sible for its adverse effects, including dry mouth, sweating, constipation, high
hart rate, gain of wait, increase of blood pressure, urinary problems, and sexual
dysfunction. The abrupt stop of medication can lead to status cataplecticus.
Long-term treatment with clomipramine can induce tolerance.

Sodium oxybate
Sodium oxybate is the sodium salt of gamma hydroxybutyrate (GHB). It
acts as an agonist to the gamma-aminobutyric acid receptor B [55]. Because
of a short half-time (G 60 min) sodium oxybate needs to be taken twice a
night. Its mechanism of acting is not fully understood but it appears to
suppress LC NE neurons during sleep, thereby promoting slow wave sleep.
The cessation of LC activity is suspected to result in rebound activation with
increased responsiveness during daytime with a positive effect on EDS and
cataplexy [56]. A dose dependent effect on cataplexy was proven in several
randomized trials [55] with a moderate decrease of anticataplectic effect by
time. Side effects are nausea, dizziness, vomiting, somnolence, enuresis, and
tremor. A cessation of the therapy is not associated with a rebound of
cataplexy. The delay of maximal response to treatment can vary between
94 and 279 days [55]. In a meta-analysis evaluating the efficacy of GHB in
all clinical symptoms of narcolepsy, the reduction of cataplexies was con-
firmed. With a daily intake of 9 g GHB/night, a reduction of cataplexies up
to 70% was observed [57]. This dose-dependent effect was verified in a
randomized controlled trial with a reduction of cataplexies on a weekly
basis [58]. Interestingly, the abrupt cessation of GHB does not lead to a
withdrawal syndrome or status cataplecticus, a typical adverse effect after
stopping the intake of antidepressants [59].

Pitolisant
The inverse histamine H3-autoreceptor agonist pitolisant primarily increases
histaminergic action. It additionally activates LC NE neurons, increases the
acetylcholine and dopamine release in the prefrontal cortex and acetylcholine
release in the hippocampus [60]. Pitolisant shows positive effects on wakeful-
ness and narcolepsy-like symptoms in narcoleptic rats [61]. In humans, a
decrease of cataplexy was proven, even if its anticataplectic mechanism is still
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not fully understood.
One possible explanation might be the presence of a high density of H3

receptors in the amygdala, receiving histaminergic inputs from the
tuberomammillary nucleus, for the modulation of cataplexy [62, 63]. Cata-
plexy severity is probably enhanced in patients with narcolepsy in whom the
number of tuberomammillary neurons is twice as high as in controls, which
might reflect a compensatory effect to the loss of hypocretinergic/orexinergic
input. The half-life of pitolisant ranges between 10 and 12 h and requires only
a single dosage per day [64]. Dosages between 4.5 and 36 mg are acquired.
Steady plasma levels are reached within 1 week. It is well tolerated and
improves not only cataplexy but also EDS and hallucinations in narcolepsy.
These narcolepsy indicate that pitolisant might constitute a useful first-line
therapy for narcolepsy. Adverse events include insomnia, anxiety, nausea,
headache, and irritability [64]. Its efficacy to decrease cataplexies was proven
in two class-I evidence studies so far. The first was a post-hoc analysis of the
safety and efficacy trial of pitolisant focusing on the effect on cataplexy fre-
quency on a weekly basis. In this post-hoc analysis, pitolisant was superior to
placebo but not non-inferior to modafinil in terms of improvement in cata-
plexy rate from baseline [65]. The second placebo controlled trial including
106 patients observed a reduction of weekly cataplexy rate up to 75% [64].
Both were short-term trials and there are no head to head studies comparing
pitolisant with GHB for example so far.

Reported treatment options

Opioids are reported to reduce cataplexy through the activation of opioid
receptors and an enhancement of monoamine neurotransmission. They addi-
tionally suppress REM sleep, which might explain its effects in the context of
REM sleep associated muscle atonia [66–68].

Interestingly, brains from heroine-addicted patients have on average 54%
more immunohistochemically detected neurons producing hypocretin than
controls. Whereas the melanin-concentrating hormone cells, another cell pop-
ulation involved in the NT1 pathophysiology of the hypothalamus, did not
change in response to morphine administration. Even more morphine in-
creased the number of hypocretin cells to normal numbers in partially depleted
transgenic mice. Morphine was shown to decrease cataplexy in narcoleptic
mice. This underlines the potential role of opiate agonists in the treatment of
narcolepsy and points to the role of hypocretin in addiction [69].

In a case report of two patients with NT1, amotoric trick was described to be
effective to terminate cataplexy. This trick was a 1) painful stimulus and 2) a
specific movement of the head and arm performed by a patients' relative [70].
The authors argued that themodulation of pain reception in the brainstemmay
interfere with the neuronal circuits involved in cataplexy.x

Conclusion

Due to their subtle manifestation in some patients with narcolepsy, cataplexies
are under-recognized. Moreover, standardized diagnostic measures for cata-
plexy are still missing. Understanding cataplexy as a dynamic process including
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attempts to compensate for loss of muscle tone helps to explain differences in
the clinical semiology within and between patients. The role of hypocretin/
orexin in the pathophysiology of cataplexy has been well established and latest
research strongly supports the hypothesis of an immune-based degeneration of
orexin cells. Identifying the disease early in its course remains a major challenge
before immune-based therapies may be successfully transferred into clinical
practice. Alternatively, orexin substitution therapies are a promising therapeutic
option for the near future. For the assessment of treatment efficacy, objective
measures for severity, frequency, and intensity are highly warranted.
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