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Abstract

Narcolepsy is a disabling, rare, and chronic sleep disorder, currently classified as distinct central nervous system hypersomnia in
narcolepsy type 1 (NT1) and narcolepsy type 2 (NT2). Although today a reliable pathogenic hypothesis identifies the cause of
NT1 as an autoimmune process destroying hypocretin-producing cells, there is no cure for narcolepsy, and the symptomatic
pharmacological available treatments are not entirely effective for all symptoms. Behavioral therapies play a synergistic role in
the disease treatment. We here review the available therapeutic options for narcolepsy, including symptomatic pharmacological
treatments as well as behavioral and psychosocial interventions that could help clinicians improve the quality of life of patients

with narcolepsy in adulthood and childhood.
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Narcolepsy is a disabling, rare, and chronic sleep disorder
mainly characterized by excessive daytime sleepiness
(EDS). According to ICSD-III, narcolepsy is classified as dis-
tinct central nervous system hypersomnia in narcolepsy type 1
(NT1), formerly narcolepsy with cataplexy caused by a selec-
tive loss of hypothalamic neurons producing hypocretin, and
narcolepsy type 2 (NT2), formerly narcolepsy without cata-
plexy and with normal hypocretin levels [1].

Hypocretin is a neurotransmitter involved in the regulation
of sleep, body homeostasis, emotions, and behavior [2—4]
with wide projections to numerous areas of the brain, includ-
ing the locus coeruleus (norepinephrine neurons),
tuberomammillary nucleus (histaminergic neurons), raphe
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nucleus (serotonergic neurons), and ventral tegmental areas
(dopaminergic neurons) [5]. Physiologically, hypocretin not
only plays an excitatory role on the central nervous sys-
tem but also modulates serotonin, histamine, dopamine,
acetylcholine, GABA, and glutamate activity [6]. Loss
of hypocretin may lead to abnormal functioning of the
sleep-wake regulation systems, which provokes EDS
and other abnormal manifestations of rapid eye move-
ment (REM), such as sleep paralysis or hypnagogic/
hypnopompic hallucinations.

The onset of NT1 usually begins when the patient is from
10 to 20 years old. The disease prevalence differs between
geographical areas, mostly affecting the Japanese population
(0.16-0.18%) [7] and presents a rare disease prevalence in the
USA and Europe (0.02-0.06%) [8].

Also in pediatric patients, NT2 seems to be less frequent
compared with NT1 [9].

Currently, the most reliable pathogenic hypothesis iden-
tifies the cause of NT1 as an autoimmune process triggered
by both genetic and environmental risk factors, based on the
strong association with human leukocyte antigen (HLA)
DQB1*#0602 and other genetic features [10]. On the other
hand, the pathophysiology of NT2 is still not clear.

NT1 patients suffer from significant medical comorbid-
ities, affecting the endocrinological (e.g., obesity, preco-
cious puberty) [11], cardiovascular (e.g., non-dipper blood
pressure profile) [12], and psychiatric (e.g., anxiety/mood
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disturbances, psychosis) [13, 14] domains. A constellation
of altered neuropsychological processes as well as other
psychological aspects contributes to a detrimental impact
on the patient’s quality of life and achievements [15].
Recent data on patient-oriented outcomes disclosed that
non-sleep-related aspects (i.e., decreased sexual activity
or memory complaints) [16] have a major impact on the
disease perception and quality of life. Thus, new disease
management strategies in a multifaceted and multidisci-
plinary approach are needed.

To date, there is no cure for narcolepsy, and the treatment
methods that are currently available are not entirely effective
for all symptoms. In this context, behavioral therapies play a
synergistic role in the disease management. The main target of
this review is to discuss symptomatic pharmacological treat-
ments and behavioral and psychosocial interventions for EDS
and cataplexy in adulthood and childhood and the core narco-
lepsy symptoms, in order to help clinicians in their clinical
practice.

Methods

The first author (CF) conducted a research for topical lit-
erature published until 31 January 2019 in the following
scientific databases: PubMed, Web of Science, and
PsycINFO. Several search terms were included but were
not limited to “narcolepsy,” “narcolepsy with and w/o cat-
aplexy,” “NT1,” “NT2,” and clinical management, treat-
ment, pharmacotherapy, counseling, peer support, and cog-
nitive behavioral therapy.

Inclusion criteria for this research were as follows:
publications in English with an available full text and
adult and childhood populations. Moreover, several
guidelines have been used to better analyze the manage-
ment of narcolepsy. The most relevant studies, according
to the authors’ opinion, were selected to give an overview
avoid redundancy.

Pharmacological treatment

Up to date, the pharmacological treatment of narcolepsy is
usually necessary for the rest of the patient’s life.
Available well-founded treatments are solely symptomatic
and primarily focused on core symptoms: EDS and cata-
plexy. A great number of largely used medications are not
approved by the European Medicine Agency (EMA) or
Food and Drug Administration (FDA), and the application
of these drugs is limited to expert recommendations, in
off-label use. In this article, we will try to synthesize the
main treatments available to date for the daily clinical
consultation of both adults and children afflicted with
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narcolepsy and the status of recommendation in the guide-
lines only for the adult patients.

EDS pharmacological treatment in adults
First-line treatments
Modafinil

Modafinil selectively stimulates wake-generating sets in the
hypothalamus [17] thanks to an increase of dopamine in the
extracellular concentration, but the exact mechanism of action
is still unknown [18]. Several pieces of evidence demonstrated
that a dose of 200400 mg/day of modafinil improved EDS,
averagely increased sleep latencies on Maintenance of
Wakefulness Test (MWT), and enhanced the subjective per-
ception of improvement on Clinical Global Improvement of
Change (CGI-C) [19-23].

Usually, the intake of modafinil starts with 100 mg (in
the morning) to gradually move to a split dosing (100 +
100) in the morning (after breakfast) and at lunch time.
After several weeks, it can be progressively increased up
to 200 + 200 [22, 23].

Compared with other stimulants, modafinil has less abuse
potential and is generally well tolerated. Typical side effects
are headache, nausea, tension /anxiety, and insomnia [24-27].
It is important to remember that modafinil decreases the effi-
cacy of oral contraceptives; thus, higher ethinylestradiol or
alternative contraceptive methods are suggested [28].

In adults, modafinil is approved by the FDA and EMA in
treating both NT1 and NT2 patients [29].

Armodafinil

The drug is an R-enantiomer of modafinil with a specific
target, i.e., D2 receptor partial agonist. The clinical advice is
to take a single dose of armodafinil in the morning, starting
with 100 mg up to a maximum of 250 mg/day. Studies show
how the subjective sleepiness (calculated by Epworth
Sleepiness Scale) decreased from 16.9 to 12.6 after 12 months
of therapy [19, 20, 29].

In adults, armodafinil is approved by the FDA in treating
both NT1 and NT2 patients [30].

Pitolisant

Pitolisant is an H3 receptor antagonist/inverse agonist. Its
main action is mediated at the presynaptic level through the
activation of histaminergic neurons in the brain, which are
involved in a large variety of functions, including wakeful-
ness, attention, and memory [31]. Pitolisant has been shown
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to be as effective in treating daytime sleepiness [32, 33] as
modafinil, and it is also efficacious in decreasing cataplexy.

Prescription guidelines suggest taking pitolisant in the
morning with breakfast, in a single dose starting with 9 mg
up to 36 mg/day in a few weeks. Experts seem to agree in
identifying the dose of 36 mg/day as the most effective dose.
Commonly, the desired effect is reached within a couple of
weeks. To date, there still is no evidence of a clinical long-
term efficacy. Pitolisant does not seem to have drug abuse
potential and is well tolerated. Common side effects include
headache, insomnia, and nausea. Headache and nausea are
often noticed at the beginning of the treatment [32, 33]. Due
to the potential interaction with oral contraceptives, other con-
traceptive methods should be prescribed.

In adults, pitolisant is approved by the EMA both in NT1
and NT2 patients [34].

Sodium oxybate or gamma hydroxybutyrate

Sodium oxybate is a gamma-hydroxybutyric acid B-
subtype (GABAD) receptor agonist in the central nervous
system, particularly diffused in the hypothalamus and basal
ganglia. The exact mechanism of action of sodium oxybate
is not clear yet, but it has been associated with an increase
in slow-wave sleep, decrease in the number of awakenings,
reduction of the REM sleep period, and important im-
provements of sleep efficiency [35, 36].

Sodium oxybate improves cataplexy, EDS, and other nar-
colepsy symptoms, especially disturbed nocturnal sleep,
where improvements can be seen first. The recovery from
EDS is not as instantaneous as with stimulant drugs, but it is
visible only after many weeks/months, also because the right
therapeutic dosage must be identified for each specific patient
[37]. Different studies indicate reduced EDS and an increased
level of alertness [38, 39]. Another retrospective study [40]
demonstrated that the combination of modafinil + sodium
oxybate produced a significant improvement in subjective
somnolence (Epworth Sleepiness Scale (ESS)). The mean
MWT sleep latency was compared with sodium oxybate +
placebo in NT1 and NT2 patients. Nevertheless, clinical ex-
perience communicates a less strong alerting effect of sodium
oxybate compared with modafinil [41, 42].

To date, sodium oxybate can only be found in liquid form
and is supposed to be taken twice per night. Therefore, the
patient should be woken up during the night (a clock may be
helpful) in order to take the second dose. The recommended
starting dose is 4.5 g/night divided into two equal doses of
2.25 g, the first one administered right before sleeping and the
second one 2.5-3 h later. Gradually, an additional 1.5 g/night
per week should be added to the original starting dose.
Improvements should become evident after 4-8 weeks of
treatment (69 g/night).

The most common side effects include nausea, dizziness/
confusion, weight loss, enuresis, anxiety, and depressive
symptoms [29]. For some patients, the medication may taste
too salty. In this case, physicians recommend adding water
flavors or reducing the suggested dose in order to avoid nau-
sea. If nausea is severe, a 5-HT3 antagonist, such as
ondansetron, may be advised [19, 20].

In adults, sodium oxybate is approved by the FDA both in
NT1 and NT2 patients for the treatment of cataplexy and of
EDS [43]. EMA approved sodium oxybate only for NT1.

Second-line treatments
Methylphenidate

Methylphenidate increases dopamine and norepinephrine
transmission. It is mostly used when other kinds of medica-
tions reveal to be ineffective. Only a few studies [44—46] dem-
onstrated significant differences in the ability of staying awake
and active in narcoleptic patients compared with control sub-
jects. Remarkable is the effect on sleepiness, evident within
few days even at the lowest dosage (10 mg); however, a higher
dose up to 60 can be used to reach a clinically meaningful
response [19, 20].

Typical side effects of methylphenidate are tachycardia,
hypertension, sweating, palpitations, irritability, hyperactivity,
mood swings, weight loss, anorexia, and insomnia [29].

The prescription suggests a starting dose of methylpheni-
date of 10-20 mg in the morning with breakfast and additional
10-20 mg at lunch. Maximum recommended dosage is
60 mg, usually spread in 2—4 portions over the day [47]

In adults, methylphenidate is approved for the treatment of
EDS by the EMA (but not registered in all EU countries) and
FDA both in NT1 and NT2 patients [29].

Third-line treatments
Amphetamines and other therapeutic options

Among commonly used drugs, amphetamines are surely
one of the cheapest [19, 20]. Nevertheless, it is well known
that these drugs bring along many risks, including high
abuse potential, which can lead to cardiovascular adverse
effects (selegiline [48]; reboxetine [49]; ephedrine, pemo-
line, L-carnitine [50]).

In some European countries [19], dextroamphetamine—
another kind of amphetamine—is approved for treating
EDS, with an indicated starting dose of 5 mg to a maximum
of 60 mg per day [51].

In France, mazindol was available for the treatment of EDS
in narcolepsy until 2016, with a therapeutic dosage that varied
from 1 to 4 mg per day. Hepatotoxicity has been described for
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this drug [52, 53], and new results on the risk-benefit ratio are
needed in narcolepsy.

Finally, the FDA recently approved two different admix-
tures: the first one combines amphetamine and dextroamphet-
amine (Adderall™), while the other one has amphetamine
sulfate as main active ingredient (Evekeo™) [29].

Solriamfetol

Solriamfetol (75 up to 150 mg/day) is a new drug that has
appeared on the market in 2019. It is a selective inhibitor of
the reuptake of dopamine and norepinephrine, a dual action
that makes it different from other wake-promoting agents.
Moreover, it does not promote the release of monoamines as
amphetamine stimulants do. In phase 3 controlled clinical tri-
als in adult patients afflicted with narcolepsy, solriamfetol re-
duced patient-reported EDS as measured on the ESS and im-
proved wakefulness as measured by the objective MWT [54].

Typical side effects of solriamfetol are headache, nausea,
decreased appetite, nasopharyngitis, dry mouth, and anxiety.
In adults, solriamfetol is approved for the treatment of EDS by
the FDA [55].

In Table 1, an overview of pharmacological treatments for
EDS in NT1 and NT2 patients is shown.

Cataplexy pharmacological treatment
in adults

First-line treatments
Sodium oxybate or gamma hydroxybutyrate
Several discoveries showed a noteworthy subjective reduction

of the number of cataplectic attacks and cataplexy intensity
with sodium oxybate administration in NT1 patients [19, 20].

This effect can mostly be seen after weeks to months of ther-
apy with a dose-dependent effect, as confirmed in several
studies [56—61] and in the longest follow-up study
(18 months) [62]. A sudden withdrawal of sodium oxybate
does not lead to status cataplecticus.

Venlafaxine

Venlafaxine is a selective norepinephrine reuptake inhibitor
and is usually prescribed in NT1 patients only by clinical
recommendation [19, 20]. Usually, the anticataplectic effect
reaches its peak in a few days, is well tolerated, and has some
typical side effects: increased blood pressure, headache, dry
mouth, nausea, and dizziness.

The prescription suggests a starting dose of 37.5 mguptoa
maximum dosage of 225 mg, taken in the morning [63].
Typically, withdrawal may produce a rebound effect up to a
“cataplectic status” [64], i.e., subcontinuous invalidating cat-
aplexy episodes.

Despite the wide use, venlafaxine is not approved in
treating narcolepsy.

Pitolisant

In a recent study [65], the efficacy of pitolisant in daily
cataplexy attacks has been documented and confirmed by
the reduction of attacks’ frequency compared with place-
bo in NT1 patients. In addition, the anticataplectic effects
were recently confirmed in a well-designed randomized,
double-blind, placebo-controlled trial conducted on 105
patients suffering from narcolepsy with cataplexy, where
a reduction in the average frequency of cataplexy was
shown [66].

Pitolisant has been approved by the EMA in NT1 for the
treatment of cataplexy [67].

Table 1 Therapy

recommendation for EDS in adult EDS in adults Treatment Daily dosage FDA EMA
NT1 and NT2
NT1 NT2 NT1 NT2
First line Modafinil 100—400 up to 600 mg X X X X
Armodafinil 100 up to 250 mg X X
Pitolisant 9up to 36 mg X X
Sodium oxybate 4.5-9 g (split dose at night) X X X
Second line Methylphenidate 1040 up to 60 mg X X X?
Third line Dextroamphetamine 5 up to 60 mg xP
Adderall™ X
Evekeo™ X
Solriamfetol 75 up to 150 mg X

*In not all European countries; ° only in Germany and Switzerland
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Table 2 Therapy
recommendation for cataplexy in Cataplexy in adults Treatment Daily dosage FDA EMA
adult NT1 NTI NTI
First line Sodium oxybate 4.5-9 g (split dose at night) X X
Venlafaxine 37.5 up to 225 mg
Pitolisant 9 up to 36 mg X
Second line Fluoxetine 10-20 up to 60 mg
Citalopram 10-20 up to 40 mg
Clomipramine 10-25 up to 75 mg a
#Only in Germany

Second-line treatments

Other antidepressants: fluoxetine, citalopram,
and clomipramine

The main selective serotonin reuptake inhibitors (SSRIs)
used in NT1 are fluoxetine (10-20 up to 60 mg/day) and
citalopram (10-20 up to 40 mg/day) [19, 20]. However,
side effects and tolerance should not be underestimated,
as they may represent a disadvantage in clinical practice
[47, 68—69]. Main side effects are excitation, gastrointes-
tinal problems, insomnia, and sexual difficulties. Sudden
discontinuation can lead to status cataplecticus [70]; thus,
extremely careful clinical care should be taken of patients,
especially if elderly.

Since the 1960s, clomipramine (10-25 up to 75 mg/
day) has been the main tricyclic antidepressant used to
treat cataplexy with a convincing reduction of attacks
[19, 20, 71-73]. Reported side effects are dry mouth,
sweating, constipation, diarrhea, tachycardia, weight gain,
hypotension, difficulty in urinating, and impotence.

Fluoxetine, citalopram, and clomipramine are not accepted
as a treatment for narcolepsy with the exception of clomipra-
mine in Germany [29].

In Table 2, we summarize pharmacological indications for
cataplexy in patients with NT1.

EDS pharmacological treatment in childhood

Today, sodium oxybate is the only approved drug by the FDA
for EDS treatment in children and adolescents. Nevertheless,
in clinical practice, no other medications are available or EMA
approved. The selection of medications in the pediatric popu-
lation works only on an empiric, off-label basis.

In Table 3, we summarize pharmacological indications for
EDS and cataplexy in children with NT1 and NT2.

Modafinil and armodafinil

The use of both drugs is not approved by the FDA below the
age of 16, but off-label use is common in the pediatric

Table 3 Therapy
recommendation for EDS and
cataplexy in narcoleptic children

Children Treatment

Daily dosage FDA EMA

NTI NT2 NTI NT2

EDS Modafinil*
Armodafinil*
Pitolisant*
Sodium oxybate
Methylphenidate*

Dextroamphetamine *

Cataplexy Sodium oxybate
Imipramine*
Clomipramine*
Protriptyline™
Fluoxetine*

Venlafaxine*

50 up to 400 mg

50 up to 400 mg

4.5 up to 36 mg

2-8 g (split dose at night) X
10 up to 40 mg

2.5 up to 20 mg (twice a day)

2-8 g (split dose at night) X
10-100 mg

10-150 mg

2.5-5 mg

10-30 mg

3.75-75 mg

* off label
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population under medical care [19, 20]. In children, physi-
cians recommend 50—400 mg/day in two doses per day to
support children in school performance (morning intake),
after-school activities, and homework (early afternoon intake).
There is no rebound in hypersomnolence when modafinil/
armodafinil administration needs to be stopped suddenly.
Common side effects of modafinil/armodafinil include head-
ache, nausea, vomiting, and red or purple skin rash that grad-
ually spreads (Stevens-Johnson syndrome), which has been
reported only in one case [74]. Stevens-Johnson syndrome is
a delayed hypersensitivity reaction that develops from few
days to weeks after beginning the therapy.

The only piece of evidence is a level 4 study by Ivanenko
and colleagues [75]. Modafinil therapy in children and ado-
lescents contributes to a subjective improvement of EDS.
Furthermore, the study showed objective improvement in
the average sleep latency on the MSLT from a baseline of
6.6 +3.7 min to 10.2 +£4.8 min.

Pitolisant

Up to now, the efficacy and safety of pitolisant in reducing
residual EDS in children and adolescents have been the sub-
ject of an ongoing phase 2 study with primary completion
estimated in December 2019.

Pitolisant showed fewer side effects in adolescents during
the first week of treatment compared with modafinil: insom-
nia, headache, leg pain, hot flushes, and hallucinations.
Moreover, it seems to be better tolerated [11, 32, 75, 76].

Sodium oxybate or gamma hydroxybutyrate

Sodium oxybate is a medication for NT1 children that has
proved to be effective not only in cataplexy and EDS symp-
toms but also in monotherapy or in association with other
stimulant drugs for narcolepsy [77].

To receive access to the medication, prescription of sodium
oxybate requires registration and training, and distribution to
the patient is all made through a central pharmacy. The reason
behind this compulsory procedure is that the drug has been
associated with misuse/abuse in some clinical cases.
Therefore, experts also recommend clinicians and physicians
to educate their patient before starting any treatment.
Sometimes it may be helpful to involve nursing staff as well.
On the other hand, the family is also asked to make sure to be
at home when the drug is delivered and that the shipment is
securely locked down. Up to now, as stated above, the drug
has been purchasable only in liquid form, which can lead to
some problems as its taste may be too salty for children.
Suggested doses vary from 2 to 8 g per night. The amount
must be divided into two doses also in children: the first one
should be administered right before the patient goes to bed,
whereas the second one 2.5-3 h after the first one.
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Although a reduction of symptoms has been demonstrated
(EDS and cataplexy) in 88% of NT1 children [78, 79], sodium
oxybate treatment maintains a high risk ratio: sleep walking,
sleep enuresis, exacerbation of sleep apnea, tremor, constipa-
tion, exacerbation of pre-existing depressive tendencies,
weight loss, nausea, irritability, and episodes of sleep drunk-
enness. Treatment cessation generally does not have rebound
effects [77].

The FDA recently approved sodium oxybate for treating
both cataplexy and EDS in narcolepsy children (FDA) [80].

Amphetamine and methylphenidate

These drugs are considered stimulants but they are also used
to treat attention-deficit/hyperactivity disorder in children and
adults [81]. The mechanism of action of both amphetamine
(dextroamphetamine) and methylphenidate involves en-
hanced release of dopamine and to a lesser extent norepineph-
rine from the presynaptic terminals and the inhibition of their
reuptake [19, 20]. Recommended dosages are 2.5 to 20 mg
twice a day for dextroamphetamine and 10 to 40 mg divided
into two doses for methylphenidate. In adults, there are three
phase 2 studies and four level 5 studies that support the effec-
tiveness of traditional stimulants in treating EDS [20]. The
possible side effects of stimulants include tics, anorexia, head-
ache, nervousness, insomnia, and weight loss [82], and stim-
ulants are recommended to be avoided in children with a di-
agnosed heart disease [83, 84]. Stimulants have not been FDA
approved for their use in children below the age of six.

Cataplexy pharmacological treatment
in childhood

Today, sodium oxybate is the only FDA-approved drug for
cataplexy treatment in children and adolescents.
Nevertheless, in clinical practice, there are no other medica-
tions available or EMA approved. The selection of medica-
tions in the pediatric population works only on an empiric, oft-
label basis.

Tricyclic agents

The commonly used agents that provide a modest effect in
controlling cataplexy are imipramine (10-100 mg/day), clo-
mipramine (10—150 mg/day), and protriptyline (2.5-5 mg/
day). Side effects include dryness of mouth, blurring, drows-
iness, orthostatic hypotension, and weight gain [19, 20, 85].

Selective serotonin reuptake inhibitors

The common agent is fluoxetine (10-30 mg/day) [19, 20],
typically used when the patient shows an anxiety and
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depression component in their life. Common side effects are
nervousness, insomnia, and tremor. Abrupt interruption or ir-
regular intake of tricyclics and selective serotonin reuptake
inhibitors (SSRI) may trigger a particular condition in the
patient called “status cataplecticus™ [86].

Selective norepinephrine reuptake inhibitors

The common agent is venlafaxine (3.75-75 mg once a day)
[19, 20]. The use in adolescents and children must be extreme-
ly controlled, considering that an increased risk of suicide is
documented in adolescents; moreover, adverse interactions
with monoamine oxidase inhibitors are described, causing
dizziness, headache, and insomnia [87].

Only few observational studies [88, 89] described the suc-
cessful treatment of cataplexy in children (from 3 to 12 years
old), with good response to the therapy without significant
adverse events for a long time (2 years of follow-up).

Sodium oxybate or gamma hydroxybutyrate

For additional information, please see the previous paragraph
“EDS pharmacological treatment in childhood”.

Immunotherapy

Several pieces of evidence support an autoimmune mecha-
nism underlying the onset of NT1, offering a rationale for
the use of immunomodulation therapy with intravenous im-
munoglobulin G (IVIG) close to disease onset. Only a few
investigators [39, 90-92] have tried IVIG in early-onset nar-
coleptic patients to understand its therapeutic efficacy, but the
results are controversial due to the small sample size, open-
label design, and self-report observations. The results suggest
a potential improvement in frequency and severity of cata-
plexy and ameliorated daytime sleepiness, data further con-
firmed by new evidence [93]. Given the possibility of sponta-
neous improvement of cataplexy [94], more controlled studies

are indicated. We do not know about other immunosuppres-
sant therapies used in narcolepsy patients (i.e., T cell
immunity).

Non-pharmacological treatment

Serious and important psychosocial costs linked to narcolepsy
have been described [15]: indeed, narcolepsy is associated
with an increased risk of work- and traffic-related accidents
[95], sexual dysfunctions [96], neuropsychological alterations
[95, 97, 98], and an overall significant reduction in the life
quality [99—-101]. Clinical guidelines of several countries (UK
and European Association of Neurology for Europe and
American Academy of Sleep Medicine for North America
consensus) [19, 20, 102] encourage the application of cogni-
tive and behavioral actions, how to schedule naps, as comple-
mentary therapies to reduce the negative effects that follow the
disease and gain a better adherence to drug therapy. In partic-
ular, guidelines proposed by UK consensus [102] present a
symptomatological approach to manage narcoleptic symp-
toms: increase the patient’s knowledge of the disease, sched-
uled naps, nocturnal sleep duration, support in planning work,
and psychosocial support. On the contrary, guidelines pro-
posed by the American Academy of Sleep Medicine [20] do
not describe any behavioral measure, although the need to
improve the quality of life of patients with narcolepsy is
identified.

Thus, in these paragraphs, we summarize the main pro-
posed psychological techniques, all aiming at helping the pa-
tient in managing their symptoms. In Table 4, an overview of
non-pharmacological treatment in narcoleptic patients is
shown.

Behavioral treatment for EDS

Several studies showed that the best way to improve daytime
sleepiness is to schedule daytime naps [19, 20]. Naps ranging

Table 4 Overview of non-

pharmacological treatment in Non-pharmacological treatment

Target

narcolepsy

Behavioral treatment for EDS (scheduled

Decrease of daytime sleepiness attacks

daytime nap; sessions of sleep extension)

Cognitive therapy

Physical activity
Counseling

Child and relatives

Decrease of the consequences that maintain symptoms and
affect the patient’s daily life and help the patient cope with
his emotions

Decrease of daytime sleepiness attacks; regular sleep/wake
profile; weight gain; decrease cataplexy attack

Reach adequate management and education of symptoms;
increase peer support

Educate about narcolepsy, treatment, and self-care and offer a
specific support to the parental couple
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from 15 to 20 min planned about two or three times per day
are particularly effective in treating EDS and improving alert-
ness [103—105]. Naps should not, however, extend beyond
30 min, because longer naps may be unrefreshing and result
in increased drowsiness [9, 105]. Short naps benefited certain
patients [106], whereas long naps increased nocturnal sleep in
others [106]. As some people during the day need to stay
focused on their tasks for a while, planned naps could some-
times reveal themselves to be an impractical solution.

Furthermore, it has been proposed that sessions of sleep
extension be conducted for the treatment of EDS. The sleep
satiation technique is based on the sleep homeostasis theory
and consists of the scheduled extension of nocturnal sleep
(nocturnal sleep period for 2 weeks: 10:00 pm to 6:00 a.m.)
[107]. Sleep satiation is a technique that requires the detection
of the behavior’s frequency in order to identify the degree of
sleepiness and the compilation of a sleep diary that determines
the number of sessions. Then, continuous 1-day episodes are
scheduled without light-dark cues. Improvements that follow
naps and scheduled nocturnal sleep extension can be clarified
by this behavioral disposition.

Cognitive therapy

The effectiveness of cognitive behavioral therapy (CBT)
for narcolepsy has been demonstrated by multiple studies
since 2001. This technique is aimed at identifying and pos-
sibly modifying the patient’s dysfunctional cognitions and
treatment adherence and identifying patients who are tak-
ing medications at appropriate times, maintaining good
sleep hygiene, and taking scheduled naps [108]. In therapy,
the impact that narcolepsy symptoms have on the quality
of life, emotions, and other functional areas of the patient is
highlighted [109, 110]. The first randomized study
[111-113] applied self-report measures (i.e., the Epworth
Sleepiness Scale, Ullanlinna Narcolepsy Scale, SF 36) in
order to evaluate if a multicomponent (sleep satiation, nap
training, cognitive restructuring, and problem-solving
techniques) treatment provides better results than standard
treatments (control group, 6 months and 1 year of treat-
ment). In particular, the treatment group demonstrated a
significant improvement not only regarding the quality of
life (physical function, social function, vitality, and emo-
tional role) but also in subjective reports of EDS.

A different study [114] was aimed at estimating how effec-
tive cognitive measures can be in coping with narcolepsy.
Different techniques and behavioral experiments such as cog-
nitive restructuring and intervention were supposed to reduce
the safety behaviors that maintain the problem. Before starting
CBT, researchers measured the characteristics of the patients’
global quality of life and administered a questionnaire of be-
liefs and attitudes toward narcolepsy. Results showed that the
CBT group had significantly superior (p <0.005) post-
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treatment assessment scores than the control and drug treat-
ment groups.

Physical activity

Physical exercise is recommended on a daily basis. Indeed,
several studies demonstrated that it provides a positive impact
on sleepiness, and it may be useful in order to keep track of the
weight gain that commonly goes with the onset of NT1. An
animal study showed that wakefulness in hypocretin knockout
mice increased with wheel running. However, cataplexy in-
creased as well [85, 115]. An actigraphic study in NT1 chil-
dren and adolescents documented that regular physical activ-
ity is associated with significant differences in children’s
sleepiness (lower subjective ESS-CHAD scores) and sleep/
wake profile (fewer daily NAPs and less time asleep during
daytime) and does not trigger cataplexy [116].

Cataplexy

The CBT approach proposed the application of other symp-
tomatic strategies, already used to treat other kinds of disor-
ders, where the emotional or physiological component was
central. Cataplexy is treated with systematic desensitization,
one of these symptomatic strategies. CBT technique is based
on a gradual approximation of situations, where the frequency
and intensity of psychological dysfunctions increase. In
treating cataplexy, CBT technique seems to be a good starting
point to help the patient cope with his emotions.

Through systematic desensitization technique, researchers
hierarchically organize stressful visual stimuli that the patient
previously identified as situations that trigger cataplexy. The
procedure starts with a mental illustration of situations that the
patient fears (details are carefully specified), operated by both
the clinician and the patient. Right after that, the clinician
guides his patient, now deeply relaxed, to figure these scenes
in his mind. Anxiety-related triggers in the different scenes
gradually intensify.

Another procedure from the CBT approach called stimulus
satiation has found application in cataplexy treatment: the cli-
nician maintains what reinforces the cataplectic behavior in
the patient until it loses its effect [117].

Counseling

Psychological counseling has proven to successfully help both
the patient and the parents. To reach an effective symptom
management and treatment, proper education of the patient
is suggested, especially when he/she has just been diagnosed.
Some key points should be to explain narcolepsy symptoms
and how they can develop, vary, and affect relationships,
work, and other relevant fields; what are the current available
pharmacologic and behavioral therapies (e.g., good sleep
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hygiene) and their outcomes; and finally, other lifestyle factors
that may affect the symptoms (e.g., the influence of alcohol on
EDS) [118].

Peer support, defined as assistance provided by a person
with experiential knowledge of the stressors and behaviors
similar to the target population [118], is a form of psychoso-
cial support that can improve the patient’s knowledge and
confidence in dealing with the disorder. Indeed, the support
coming from sharing experiences with others can be construc-
tive for both people with disabilities and their families [119,
120]. However, when the disorder is particularly rare, families
and children may never have the opportunity to find this psy-
chosocial support [121].

In Italy, narcoleptic patients can find excellent support in
the Associazione Italiana Narcolettici ed Ipersonni (AIN
onlus) (http://www.narcolessia.org/), born from the idea of a
father of a 12-year-old child, Icilio Ceretelli, who had traveled
for several years before joining the Bologna Center and re-
ceiving a diagnosis of narcolepsy. Today, the AIN is among
the most active European Narcoleptic Patients Associations
and continues to operate and provide key support and infor-
mation to its members. Furthermore, we report the website
address of other important European patient support
associations:

* Austria: www.narkolepsie.at

* Belgium: www.narcolepsie-cataplexie.be

*  Denmark:www.dansknarkolepsiforening.dk
* Finland: narkolepsia.fi

*  France: www.anc-narcolepsie.com

* Germany: http://www.dng-ev.de/

+ Ireland: http://soundireland.ie/

* Netherlands:www.narcolepsie.nl

* Norway: http://www.sovnforeningen.no/

* Poland: http://www.narkolepsja.pl/

* Spain: http://www.narcolepsia.org/

* Sweden: http://www.narkolepsiforeningen.se/
» Switzerland: https://www.snane.ch/

» UK: www.narcolepsy.org.uk

Child and relatives

In addition to symptoms, narcolepsy has often a negative im-
pact on the child’s psychological well-being. Moreover, par-
ents may feel not enough prepared to deal with their child’s
pathology, a feeling that has mostly been reported before the
intervention. In many cases, they did not receive enough sup-
port from professional figures, and their only encouragement
has mainly come from close family members. This fact is
probably due to the rareness of the disorder and the conse-
quent focus that physicians have to invest in the diagnostic
and medical challenges.

Kippola-Pédkkonen and colleagues [122] focused their re-
search on the parents’ expectations and perceived support of
children affected by narcolepsy after a pandemic influenza in
Finland. The intervention was aimed at combining both indi-
vidual and group training: lectures, psychosocial counseling,
group discussions, and skill training were some of the activi-
ties incorporated in the program, whose purpose was to edu-
cate about narcolepsy, treatments, and self-care.

A baseline and a final questionnaire was administered,
collecting responses from 58 and 40 parents, respectively.
Results highlighted not only a general worry about how the
disease may impact their child’s coping skills but also concern
over not having enough time for their spouse. Support is re-
ceived mostly from their spouses (77%); thus, less comes
from healthcare (27%) or school personnel (23%).
Researchers suggest that an inpatient psychological interven-
tion may help families in finding both informal and profes-
sional support.

Conclusion

NT1 is a chronic disorder characterized by EDS and cataplexy
[1], but hypnagogic hallucinations, sleep paralysis, and
disrupted nighttime sleep are also commonly reported by pa-
tients. Polysomnography recordings (PSG) can be noticed as
well [1, 36, 123]. The occurrence of hallucinations and sleep
paralysis shifts in frequency and impact in narcoleptic pa-
tients. In some cases, sodium oxybate revealed to be effective
in reducing the number of hallucinations during the day [59],
but also, other therapies, such as venlafaxine, have a good
therapeutic effect [27].

A recent review of the literature on disrupted nighttime
sleep in patients with narcolepsy has shown that nocturnal
sleep is characterized—both in PSG and subjective
reports—by frequent brief awakenings, awakenings, and
a high level of N1 sleep, which is also associated with
poor quality of sleep at night [124]. Sodium oxybate
seems to be a gold standard treatment compared with
modafinil in reducing disturbed sleep and consolidating
nocturnal sleep [36, 123].

Today narcolepsy is still a complex disease, and despite
new scientific discoveries about its pathophysiology, currently
available treatments remain scarce and only symptomatic. On
top of that, many drugs used in the clinical practice to cure
children are still prescribed as “off-label” treatment.

Furthermore, new immune-modulating and hypocretin-
replacement treatments should be verified more systematical-
ly, especially in patients and children with recent-onset narco-
lepsy in order to figure out their potential in treating the dis-
ease. Non-pharmacological interventions as well have been
shown to contribute in helping patients and family members
and to have a role in improving patients’ quality of life;
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therefore, it is advisable for the future that outcome measures
and multicompetent interventions should be guaranteed to the
patients and their families.

The European Union has dedicated a priority area to rare
disorders in health programs and policies, considering it fun-
damental to promote more equal attention between rare and
common disorders in the effort to find a proper cure [125].
Today, the difficulty in finding good psychosocial support for
people afflicted with rare disorders can be overcome thanks to
inpatient psychosocial interventions, where patients can meet
peers and receive professionally led support. Furthermore,
developing support services in the local community may also
be useful for the families and their children in order to deal
with their daily challenges.
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