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Abstract
Narcolepsy is a neurological disorder that affects ability to wake and sleep. Individuals with narcolepsy have excessive,

uncontrollable daytime sleepiness, cataplexy, hallucinations, sleep paralysis etc. It is divided into type 1 and 2 on the basis of cataplexy.

Type 1 is autoimmune. Recently lot of research and new case reports has been published because of the association with impaired
cognitive ability, poor quality of life, and risk of work, home, and car accidents. It can affect children, adolescents and even elderly.
FDA and EMA approved drugs are available. In this article all published literatures of 2020 regarding narcolepsy are reviewed.
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Abbreviations
HLA: Human Leukocyte Antigen; IH: Idiopathic Hypersomnia;

OSA: Obstructive Sleep Apnea; ISS :Insufficient Sleep Syndrome;
REM: Rapid Eye Movement; NREM: Non Rapid Eye Movement;
COPD: Chronic Obstructive Pulmonary Disease; ESKD: End
Stage Kidney Disease; AED: Anti-Epileptic Drug; DNMT: DNA

Methyltransferase; SOREMP: Sleep-Onset REM Periods; CSF:
Cerebrospinal Fluid; HRQOL: Health Related Quality Of Life; PWN:
Person With Narcolepsy; PSG: Polysonogram; PAX: Paired Box

Protein; ADHD: Attention Deficit Hyperactivity Disorder, RCT:
Randomized Controlled Trial; TIA: Transient Ischemic Attack

Introduction

Narcolepsy is a chronic sleep disorder which is very disabling to

human beings. Currently it is divided into two subtypes Narcolepsy
type 1 (NT1) and Narcolepsy type 2 (NT2). NT1 presents with

excessive daytime sleepiness (EDS) and cataplexy whereas

NT2 does not have cataplexy [1-4]. Individuals who suffer from
narcolepsy also have symptoms like automatic behavior, memory
complaints, and dream delusions which are often underreported.
Patients with narcolepsy are also prone to develop fatiguability,

obesity and psychiatric manifestations like depression, anxiety and

eating disorders and severe negative impact on daily functioning

and quality of life.NT1is due to loss of hypocretin (also called

orexin) cells in the hypothalamus.NT2 on the other hand comprise
of EDS and abnormal expressions of REM sleep on the multiple

sleep latency test (MSLT) [5]. Other causes may be familial or

medical conditions like tumor in the hypothalamic region in brain,

paraneoplastic syndrome or storage diseases like Niemann-Pick
disease type C.

Narcolepsy with cataplexy has an estimated prevalence of

25 - 50 per 100 000. The incidence is estimated to be 0.74 - 1.37
per 100000 person-years [6]. There is no reliable prevalence or
incidence estimations of narcolepsy without cataplexy at this
moment. Age of onset is usually between 15 - 35 years, but may

start at any age. EDS is the first symptom to occur in majority of

patients [7]. NT1 may be autoimmune in nature linked to allele HLA
DQB1*06:02 [8] and CD8+ T cells may be responsible in neuronal

damage seen in human narcolepsy [14,25]. Cataplexy must be
differentiated from cataplexy-like conditions in normal subjects

like laugh and drop attacks. Medical conditions like transient
ischemic attack, seizures, psychogenic attacks should be kept

in mind while diagnosing narcolepy. Individuals with shiftwork
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disorder, sleep deprivation, and sleep apnea can have EDS and

severity and consequences of the five major narcolepsy symptoms:

tribbles homolog 2 autoantibodies has reported in narcolepsy, may

to treatment which can be used in clinics as well as research

same MSLT findings [9]. Infection with H1N1 or other strains
[10,13] and S. pyogenes [11] has shown positive correlation.Anti-

be secondary to hypocretin cell loss [12].
Current updates

Brennan., et al. reported a case where T-cell-mediated neuronal

destruction from hypothalamus to brain stem was found in
a patient post mortem presented with limbic encephalitis,

parkinsonism features and narcolepsy in endometrial carcinoma
suspected as a paraneoplastic syndrome with negative antibodies.
Novel antibodies related to paraneoplastic syndromes should
be studied or reported and can not be ruled out as suggested by

authors [15]. Naeimi., et al. (year) reported about the connection
of neurodegeneration, REM sleep behavior disorder related to

narcolepsy [16]. Zaidi., et al. in their crossectional observation

study found narcolepsy along with sleep apnoea and insomnia were

more prevalent among COPD patients from lower socioeconomic
status [17]. Schinkelshoek., et al. in crossectional observation
studied about daytime sleep state misperception with EDS with

routine MSLT. They reported it is common in people with NT1,
NT2, IH, OSA, and ISS and is more frequent in patients with longer
sleep onset latencies who only reach non-REM sleep stage 1 during
a nap [18].

Chen., et al. examined the association of anxiety disorders and

narcolepsy in population-based, retrospective case-control study

and reported two important findings 1)higher comorbidity rates
of anxiety disorders in narcoleptic patients in age group 12 - 17

years 2)females outnumbered males [19]. Lind., et al. screened

for autoantibody targets in post-vaccination narcolepsy using

proteome arrays however warranted requirement of further studies
to identify hypothetical autoantigens related to the pathogenesis
of Pandemrix®-induced NT1 [20]. Xiao., et al. in their case-control

study reported alterations in brain network connectivity and
regional topological properties in narcoleptic adolescents and

positive association with their sleepiness, depressive feelings and
impulsive behaviors [21]. Franceschini., et al. studied narrative

recalls already diagnosed as NT1,three clusters was studies a)
situations that trigger attacks of cataplexy b) bodily sensations

during attacks c) control strategies during episodes. They reported
patients disregarded emotional experiences thus affecting the

ability to name, recognize and regulate critical emotions [22].
Dauvilliers., et al. reported NSS(Narcolepsy Severity Scale) as a

daytime sleepiness, cataplexy, hallucinations, sleep paralysis,
and disturbed nighttime sleep (DNS) is a valid one responsive
[23]. Prevalence of narcolepsy in patients with ESKD is not well

characterized but has been reported to be around 1.4% as reported
in literature. Narcolepsy should be in differential diagnosis in
patients with sleepiness/hypersomnolence in patients with ESKD

[24]. Symptomatic narcolepsy/cataplexy can occur in dogs and can

be secondary to brainstem encephalitis along with cardiovascular

changes. The case as reported by Mari and Shea involves a 4 yr old,
intact female cocker spaniel diagnosed with meningoencephalitis

of unknown origin affecting the mesencephalon, pons and

rostral medulla oblongata supported by MRI and CSF findings.
Immunosuppressive treatment with prednisolone and cytosine
arabinoside initially and subsequent switching to cyclosporine led
to complete recovery [26].

Schneider., et al. recently reported a case of a female patient

with loss of consciousness and generalized muscle atonia with

no loss of anal or urinary sphincter tone and preservation of eye

movements, initially treated as a seizure disorder, no response to
anti seizure medications was found to have a laughter related facial

cataplexy. This clinical findings can be missed by inexperienced
clinicians in a diagnosable narcolepsy case when presents acutely
with medication refractory seizures including multiple AEDs

[27]. Mutations in exons 21 and 20 of the DNMT1 gene have been
associated with ADCADN (Autosomal Dominant Cerebellar Ataxia

with Deafness and Narcolepsy), Postiglione., et al. in a case reported

about a 44-year-old female with personal and familiar longstanding

history of progressive bilateral sensorineural deafness, and
sensitive cerebellar ataxia, presenting with brief episodes of falls

while laughing and excessive diurnal somnolence. Genetic testing
found p.Glu575Lys mutation in exon 21 in the proband and her

mother. However after 4 years of follow-up her walking ability

declined, hypersomnolence, repeated PSG documented REM
sleep latency shortening, and evidence of de novo spontaneous

SOREMPs, although normal CSF hrct-1(hypocretin) at first and
second evaluation. Classical diagnosis of NT1 was never made but
course of the disease was progressive [28].

Berntsson., et al. reported first case of a patient with complex

sleep disorder, PAX6 haploinsufficiency, aniridia and pineal gland
hypoplasia diagnosed with narcolepsy type1with pathogenic
c.959-1G>A mutation in the PAX6 gene in all 4 members of the
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family suggesting penetrance [29]. Ong., et al. studied about

in the study of Giannoccaro., et al [39]. Several medications still in

appeared to be suitable and efficient instruments for assessing

need to be studied [40]. Modafinil is a nonamphetamine nootropic

quality of life in patients with narcolepsy. Patient-Reported

Outcomes Measurement Information System (PROMIS) measures

HRQoL in PWN [30]. Chang., et al. in their case control study
reported significantly increased risk of narcolepsy patients to
burn injury compared to unaffected controls. Use of stimulants
was associated with a lower incidence rate of developing burn

injury [31]. Although loss of hypocretin/Orexin (Hcrt/Ox)

peptides or their receptors have been associated with the disease,
a circuit perspective of the pathophysiological mechanisms of the
narcolepsy symptoms that encompasses brain regions, neuronal
circuits, cell types, and transmitters beyond the Hcrt/Ox system
was proposed by Adamantidis., et al [32].

Narcolepsy monitor app is reported to be a helpful tool to gain

more insight into the individual burden of narcolepsy symptoms
over time and may serve as a patient-reported outcome measure

development (FT218, JZP-258, AXS12, THN102, SUVN-G3031, TAK-

925), provide new options for the treatment of narcolepsy which
drug with an increasingly therapeutic interest due to its different
sites of action and behavioral effects in comparison to cocaine

or amphetamine in narcolepsy is studied. Most common adverse

effects are headache, insomnia, anxiety, diarrhea, dry mouth and rise
in blood pressure and heart rate. Infrequently, severe dermatologic
effects in children, including maculopapular and morbilliform rash,

erythema multiforme and Stevens-Johnson Syndrome have been
reported. Intoxication and dependence associated to modafinil

are uncommon [41]. Immediate-release amphetamine medication
and sustained-release amphetamine medication are used to treat
ADHD and narcolepsy in both adult and pediatric population [43].

Discussion

Narcolepsy is a disabling neurological disorder which when

[33]. Scott., et al. in their recent case control comparative

untreated can be fatal. Various comorbid conditions can coexist like

reported significantly more severe experiences of five of the seven

syndrome, periodic nocturnal leg movements, rapid eye movement

study showed several sleep related problems are common in

inflammatory bowel disease(IBD) including narcolepsy. IBD group

domains of the sleep-50 [34]. Pediatric patients with narcolepsy
had greater comorbidity, higher health care utilization, and higher
costs than patients without narcolepsy [35].

Pitolisant, orally available selective histamine H3 receptor

inverse agonist recently approved for NT1 and NT2 and EDS can be

used when coexistent Parkinson’s disease is present [36]. Pitolisant
administered at up to the recommended maximum dose of 36 mg
once daily reduces EDS and cataplexy in adults with narcolepsy

relative to placebo. Most common treatment-emergent adverse
events included headache, insomnia and anxiety otherwise it is
well tolerated. It is of similar efficacy as Modafinil in management

of EDS. It has minimal abuse potential, once-daily administration is
for treatment of NT1/2 is an attractive option [37,42]. Children body

weight < 40 kg doses up to 17.8 mg/d is tolerable and > 40 kg 35.6
mg [38]. Immunotherapies include intravenous immunoglobulin
(IVig),

followed

by

corticosteroids,

plasmapheresis,

and

monoclonal antibodies which can be used in patients with NT1,

however improvement of symptoms is particularly seen when
patients were treated close to disease onset. Inadequate timing

of treatment, placebo effects, and spontaneous improvement due

to the natural disease course can account for contrasting findings

cardiometabolic risk factors, neuropsychiatric conditions(mood
disorders, anxiety) and sleep disorders such as restless legs
(REM) and non-REM (NREM) sleep parasomnias etc.NT1 can
be due to irreversible destruction of hypocretin/orexin (ORX)

neurons with an absence or low levels of ORX in the cerebrospinal

fluid (CSF), probably by an autoimmune mechanism, in genetically

predisposed individuals which is linked to allele HLA DQB1*06:02.
NT2 is not studied in deep till date and further research is
warranted. FDA and EMA approved drugs are available in market
targeting the disease at the very onset.

Conclusion

Published studies showed encouraging results particularly

regarding improvement of EDS, but also, to a lesser extent,

regarding improvement of cataplexy. The review has highlighted

some novel case reports in which meningoencephalitis or other
paraneoplastic syndromes can present with narcolepsy. Cataplexy

sometimes can be confused with seizures, drop or psychogenic

attacks and TIA. Immune-based therapies are controversial, and if
used should be given close to disease onset. There is no convincing
evidence at this moment which can suggest immune modulating

therapies improve symptoms or long- term outcome. Potential side
effects with immune based therapies is a grave concern because

no single immunomodulating therapy is approved. More RCTs are
required in future address all this issues.
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