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Abstract

‘Narcolepsy’ comes from French narcolepsie, which was first used by French physician Jean-Baptiste Edouard Gelineau in 1880.

This French word came from a combination of Greek narke, meaning stupor or numbness, and lepsis, meaning a seizure. The tetrad

of narcolepsy symptoms proposed by Yoss., et al. in 1957 consists of excessive daytime somnolence, hypnogogic hallucinations, sleep

paralysis and cataplexy [1]. Narcolepsy is a chronic neurologic condition due to dysregulation of sleep wake cycle, affecting 1 in 3000

individuals with a bimodal peak of incidence at 15 and 36 years of age [2]. However, there is a diagnostic delay inspite of early age of

onset partly due to limited awareness of this entity among physicians and partly due to the associated comorbidity burden among

patients with Narcolepsy [3].
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Diagnostic Criteria

Narcolepsy was historically classified based on symptoms into
Narcolepsy with or without cataplexy. With the establishment of
Hypocretin theory [5]. in the pathogenesis of Narcolepsy, a small
subset of individuals may present without cataplexy at the onset,
but may eventually do so and hence, the terminology of ‘Narcolep-
sy with cataplexy’ needed revision. The International criteria for
Sleep disorders (ISCD). - third edition, classifies Narcolepsy into
Type 1 and Type 2 [4].

International criteria for sleep disorders (ISCD). - third edi-

tion - classification of narcolepsy

Narcolepsy Type 1

CSF Hypocretin - 1 deficiency (110 pg/mL or less than 1/3rd of
the normative values with the same standardised assay).

Mean latency of < 8mins on Multiple Sleep Latency Test (MSLT).
with evidence of sleep onset REM periords (SOREMPs). fulfilling
- Either 2 SOREMPs on MSLT
(or).

1 SOREMP on PSG along with 1 SOREMP on MSLT

Cataplexy - defined as more than one episode of brief (< 2mins).,
usually bilaterally symmetrical, sudden loss of muscle tone with
retained consciousness

Table a
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Narcolepsy Type 2 Symptoms of narcolepsy

CSF measured, should not meet criteria as Type 1 The tetrad of symptoms are manifested due to imbalance in

Mean latency of <8mins on Multiple Sleep Latency Test (MSLT). transition between sleep and awake as well as transition between

with evidence of sleep onset REM periords (SOREMPs). fulfilling REM and non-REM sleep. Only 10-15% of individuals present with
- Either 2 SOREMPs on MSLT
(or).
1 SOREMP on PSG along with 1 SOREMP on MSLT

Absence of Cataplexy

all 4 characteristic symptoms [9].

Table b
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Figure 1.1: Shows initial recording in awake state at 7.40.48 AM, evidenced by eye blinks and eye movement artefacts (red arrow).
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Figure 1.2: Shows onset of sleep at 7.42.48 in the same patient, which has a onset in 2 minutes.
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Figure 1.3: Shows onset of REM sleep at 7.51.18 AM, as evident by rapid eye movements (black arrow) seen in oculogram recording and

lasts for atleast 15 seconds in this epoch. REM sleep is latency is calculated from beginning of first epoch with sleep onset to first epoch

with REM sleep, which is here 9 minutes 30seconds.

Excessive day time sleepiness

This is usually the first manifestation of Narcolepsy. Individuals
initially find difficulty in listening to lectures at school, work place
or doing sedentary activities due to excessive sleepiness inspite of
an adequate refreshing night time sleep. However, medical atten-
tion is not sought until the severity worsens to show a consider-
able fall in performance grade or a Motor vehicle accident. This is a
mandatory criteria which should be present on a daily basis for at
least 3 months for diagnosis of Narcolepsy [8]. Patients feel asleep
for few seconds to minutes and then feel refreshed after the nap.
Sleepiness may be subtle as constant sleepiness with occasional
exacerbations or a frank sleep attack. However, the total sleep time
per 24 hours is normal or only slightly increased due to associated

nocturnal sleep maintenance insomnia.

Hallucinations

It occurs in 30-60% of patients with Narcolepsy and about 20%
of general population. It may occur at the onset of sleep (hypno-
gogic). or during awakening from sleep (hypnopompic). It may be
bizarre or comforting, usually visual, but may be sensory or audi-
tory [9]. Typical hallucination in Narcolepsy includesa sense that
a threatening stranger is in the bedroom or that one is being at-
tacked by animals, however auditory hallucinations and fixed delu-

sions are unlikely to occur in Narcolepsy.

Sleep paralysis

It occurs in 10-15% of patients during sleep onset or offset as
either partial or complete, accompanied rarely by asphyxiating feel

although respiratory muscles are spared.

Cataplexy

This symptom occurs almost exclusively in about 60-70% of pa-
tients with type 1 Narcolepsy. This symptom characteristically oc-
curs 3-5 years after the onset of excessive day time sleepiness, but
rarely precedes it [11].It is usually triggered by sudden emotions
either positive or negative or can occur spontaneously on rare oc-
casions. It is characterised by sudden onset, rapidly progressive,
reversible, partial or complete paralysis of the voluntary muscles
beginning from face, neck, trunk and the limbs except diaphragm
and extra ocular muscles and evolves over a period of few seconds
causing the patient to slump to the ground to lie fully conscious
but immobile for about 1 to 2 minutes. The attacks may rarely be
accompanied by motor phenomenon such as twitching of face or
limbs and urinary incontinence. During cataplexy attack, deep ten-
don reflexes are diminished and electrophysiologically H waves are

absent.

Patients with Narcolepsy have a tendency to gain excess weight

probably due to low metabolic rate and the BMI is adult patients
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15% above average. Sleep disorder breathing and periodic limb
movements are found to be associated in patients with Narcolep-
sy with cataplexy. REM sleep behaviour disturbances in younger
adults especially females was found to be forerunner of Narcolepsy
[10]. Narcolepsy is associated with cognitive deficits in executive
domains due the reduction of available cognitive processing re-
sources as there is continuous demand of resources for monitoring
and maintenance of vigilance [12]. This disorder is also associated
with high burden of medical and psychiatric comorbidities, which
include hyper cholestrolemia, disorders of digestive system, heart
disease, upper respiratory tract infections, hypertension, major de-
pressive disorder and social anxiety disorder [13]. The partial loss
of hypothalamic hypocretin neurons is found to be associated with
anosmia in patients with narcolepsy with or without cataplexy
[14].One of the rare association of Narcolepsy would be an under-
lying brain pathology like demyelination, hypothalamic tumour,

head injury or a vascular disease [15].

Diagnostic testing
The diagnostic testing for Narcolepsy involves an overnight

polysomnography and multiple sleep latency test (MSLT). Poly-

somnography is done to rule out alternate causes of excessive day

time sleepiness. Multiple sleep latency test is a cornerstone to the

diagnosis, which is performed based on the following recommen-

dations [16].

e  The study should begin 1.5 to 3 hours after the completion o
overnight polysomnography

e  Five nap opportunities are provided at 2 hour interval

e  Sleep rooms should be dark and quiet with ambient room
temperature

e Medications with stimulant or sedating property must be
withheld at least 2 weeks prior to testing

e  Smoking must be abstained at least 30minutes prior to each
nap opportunity and vigorous physical activity must end at
least 15 minutes prior to the nap opportunity

e  Alight breakfast is recommended 1 hour prior to first nap op-
portunity and a light lunch is recommended immediately after
the end of second noon trial

e  The recoding montages for MSLT includes central EEG (C3-
A2, C4-A1). and occipital (01-A2, 02-A1). derivations, left and
right eye electrooculograms (EOGs)., mental/submental elec-
tromyogram (EMG)., and electrocardiogram (EKG) (Figure
1.1).
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e  Prior to each nap, the patients are given standard instructions
to lie in a comfortable state.

e  Sleep onset is defined as the first epoch of greater than 15 sec
of cumulative sleep in a 30-sec epoch (Figure 1.2).

e  The nap session is terminated at 20 minutes if sleep does not
occur. The absence of sleep on a nap opportunity is recorded
as a sleep latency of 20 minutes. This latency is included in the
calculation of mean sleep latency (MSL).

e In order to assess for the occurrence of REM sleep, the test
continues for 15 minutes (clock time). after the first epoch of
sleep.

e REM latency is taken as the time of the first epoch of sleep to
the beginning of the first epoch of REM sleep regardless of the
intervening stages of sleep or wakefulness (Figure 1.3).

e  The MSLT report should include the start and end times of
each nap opportunity, latency from lights out to the first ep-
och of sleep, mean sleep latency (arithmetic mean of all nap
opportunities)., and number of sleep-onset REM periods (de-
fined as greater than 15 sec of REM sleep in a 30-sec epoch).

However, MSLT has high false positive and false negative re-
sults. About 6% normal males and 1.5% normal females may have

a MSLT diagnostic of Narcolepsy [17].

CSF hypocretin levels

CSF studies for low Hyprocretin-1 levels may be indicated in
patients with inconclusive MSLT. About 90% of individuals with
narcolepsy with cataplexy and about 20-30% of individuals with
narcolepsy without cataplexy may have a low hypocretin-1 levels,

which is defined as < 110 pg/mL.

Pathophysiological aspects of narcolepsy

Hypocretins (orexins). are peptide neurotransmitters produced
by neurons of lateral hypothalamus, which are produced dur-
ing wakeful state to stimulate neurons of cortex, including basal
forebrain, hypothalamus and brainstem to produce wakefulness.
In addition, hypocretins also increase the activity of regions that
suppress REM sleep, increases metabolic rate, sympathetic tone
and facilitates rewarding behavior. The selective loss of 85-95%
of hypocretin producing neurons in hypothalamus forms the basis
of narcolepsy with cataplexy [20]. Narcolepsy without cataplexy is
caused due to partial loss of hypocretin neurons [21]. The cause

for selective loss of hypocretin producing neurons is uncertain,
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but a strong association with HLA DQB1*0602 haplotype, which is
found in about 95% of patients with type 1 narcolepsy and 40-60%
in type 2 narcolepsy. The individuals with HLA DQB1 * 0602 are
found to be at 251 times higher risk of developing narcolepsy [22].
Narcolepsy is usually sporadic, and the risk that an affected parent
will have an affected child is only 1%. When one monozygotic twin
has narcolepsy, there is only about a 30% chance that narcolepsy
will develop in the other twin. It is found that a combination of ge-
netic factors and environmental factors like upper respiratory tract
infection would lead to dysregulated immune mechanisms and de-
stroy hypocretin neurons selectively by way of molecular mimicry
[23]. However, damage to hypocretin neurons may occur as a result
of demyelination, stroke, tumor, paraneoplastic disease or granulo-

matous disease and lead to symptomatic narcolepsy.

Differential diagnosis

e  Conditions that can mimic Narcolepsy without cataplexy

e  Obstructive sleep syndrome

e  Periodic limb movement disorder

e Idiopathic hypersomnia - longer duration of sleep naps

e  Pharmacologically induced sleepiness

e  Behaviourally induced inadequate sleep syndrome

e  Depression - hypersomnolence with shortened REM latency

Cataplexy like attacks

e  Pseuocataplexy, functional disorder

e Niemann pick disease C [28].

e  Coffin Lowry syndrome [29]., stimulus induced drop attacks,
mental retardation, facial and skeletal abnormalities.

e  Hypereklepsia [30].

Management general measures

Patient with narcolepsy must engage in jobs that provide con-
stant stimulation instead of sedentary life style. The major inter-
vention would be to ensure a good quality night time sleep and
addressing associated sleep disorders if any. A short timed - nap

during daytime for 15-20 minutes may be helpful.

Modafinil

It acts by reducing the reuptake of dopamine and is considered
as a ‘wake promoter’. It significantly increases the mean sleep la-
tency time, reduces the number of daytime sleep episodes and pe-

riods of severe sleepiness. It does not interfere with the patients’

23
ability to nap voluntarily during the day and also with the quantity
and quality of night time sleep. It has a elimination halflife of 10-15
hours and is well tolerated at dose of 200mg per day for excessive
day time sleepiness and has a low addictive potential though high-

er dose may be associated with severe nausea and anxiety [24].

Amphetamines

Amphetamines like methyl amphetamine and dextroamphet-
amine blocks the reuptake and increases the release of dopamine
along with serotonin and nor epinephrine to a lesser extent. The
major side effects are hypertension, cardiac, psychiatric and addic-
tive effects. Dexamphetamine has a half life of 6-10 hours and it is
started at a dose of 5 mg twice daily to a maximum of 60 mg per

day.

Antidepressants
Cataplexy is addressed with a low dose of antidepressant. Clo-
mipramine and Venlafaxine are approved to be anticataplectic

drugs. Fluoxetine is also an effective alternative.

Sodium oxybate

Sodium Oxybate is a newly licensed drug for cataplexy and ex-
cessive daytime sleepiness, which probably acts as GABA , receptor
agonist. It is available as a liquid, taken at bed time and 2.5 to 4
hours later. The major limitation of sodium oxybate is its high cost
and being highly sedative, it can cause severe respiratory depres-

sion and it is used by criminals as a date-rape drug.

Experimental drugs

In young patients with severe and acute presentation of Narco-
leptic symptoms were tried with IVIG, considering the possibility of
underlying autoimmune possibility. However, a favorable outcome
was not found in all the individuals [25]. Hypocretin agonists has
been found to abate narcolepsy symptoms in animal models [26].
Other drugs in exploration are histamine antagonists and melanin-

concentrating hormone receptor antagonists [27].

Conclusion

‘An entity is rare only until its identity is rare’, holds to the under
diagonsis of Narcolepsy, partly due to the long-drawn course of the
disease especially with cataplexy not being the initial presentation

usually and also due to the associated comorbidities in patients
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with Narcolepsy. However, on the other hand, a over diagnosis of

Narcolepsy remains a complication of a specialist centre due to the

overlap of most of the clinical features with other common con-

ditions. A careful history and appropriate laboratory testing must

be made to identify and create Narcolepsy at the earliest in view

of its potential complications in physical, psychological and social

consequences.

Bibliography

1.

10.

Yoss RE and Daly DD. “Criteria for the diagnosis of the nar-
coleptic syndrome”. Proceedings of the staff meetings of the
Mayo Clinic 32 (1957): 320-328.

Dauvilliers Y, et al. “Age at onset of narcolepsy in two large
populations in France and Quebec”. Neurology 57 (2001):
2029-2033.

Thorpy MJ and Krieger AC. “Delayed diagnosis of narcolepsy:
characterization and impact”. Sleep Medicine 15.5 (2014):
502-507.

International Classification of Sleep Disorders. Diagnostic
and coding manual. 2™ edition”. Westchester, IL, USA: Ameri-
can Academy of Sleep Medicine (2005).

Nishino S., et al. “Hypocretin (orexin) deficiency in human
narcolepsy”. Lancet 355.9197 (2000): 39-40.

Andlauer O, et al. “Predictors of hypocretin (orexin) defi-
ciency in narcolepsy without cataplexy”. Sleep 35.9 (2012):
1247-1255F

Andlauer O, et al. “Nocturnal rapid eye movement sleep la-
tency for identifying patients with narcolepsy/hypocretin
deficiency”. JAMA Neurology 70.7 (2013): 891-902.

International Classification of Sleep Disorders. Diagnostic
and coding manual. 2™ edition”. Westchester, IL, USA: Ameri-
can Academy of Sleep Medicine (2005).

Leschziner G. “Narcolepsy: a clinical review”. Practical Neu-
rology 14.5 (2014): 323-331.

Nightingale S., et al. “The association between narcolepsy and
REM behavior disorder (RBD)". Sleep Medicine 6.3 (2005):
253-258.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

24
Sturzenegger C and Bassetti CL. “The clinical spectrum of
narcolepsy with cataplexy: a reappraisal”. Journal of Sleep Re-
search 13.4 (2004): 395-406.

Naumann A, et al. “Cognitive deficits in narcolepsy”. Journal
of Sleep Research 15.3 (2006): 329-338.

Ohayon MM. “Narcolepsy is complicated by high medical and
psychiatric comorbidities: a comparison with the general
population”. Sleep Medicine 14.6 (2013): 488-492.

Buskova ., et al. “Olfactory dysfunction in narcolepsy with
and without cataplexy”. Sleep Medicine 11 (2010): 558-561.

Nishino S and Kanbayashi T. “Symptomatic narcolepsy, cata-
plexy and hypersomnia, and their implications in the hy-
pothalamic hypocretin/orexin system”. Sleep Med Rev 9.4
(2005): 269-310.

Littner MR,, et al. Standards of Practice Committee of the
American Academy of Sleep Medicine. “Practice parameters
for clinical use of the multiple sleep latency test and the main-
tenance of wakefulness test”. Sleep 28.1 (2005): 113-121.

Mignot E., et al. “Correlates of sleep-onset REM periods dur-
ing the Multiple Sleep Latency Test in community adults”.
Brain 129 (2006): 1609-1023.

Bourgin P, et al. “CSF hypocretin-1 assessment in sleep and
neurological disorders”. Lancet Neurology 7 (2008): 649-662.

Tafti M., et al. “DQB1 locus alone explains most of the risk and
protection in narcolepsy with cataplexy in Europe”. Sleep 37
(2014): 19-25.

Thannickal TC,, et al. “Reduced number of hypocretin neu-
rons in human narcolepsy”. Neuron 27.3 (2000): 469-474.

Thannickal TC,, et al. “Localized loss of hypocretin (orexin)
cells in narcolepsy without cataplexy”. Sleep 32.8 (2009):
993-998. doi: 10.1093/sleep/32.8.993. PMID: 19725250;
PMCID: PMC2717206

Tafti M., et al. “DQB1 locus alone explains most of the risk
and protection in narcolepsy with cataplexy in Europe”.
Sleep 37.1 (2014): 19-25. doi: 10.5665/sleep.3300. PMID:
24381371; PMCID: PMC3865351.

Citation: Lakshmi Priya and Ashalatha Radhakrishnan. “Approach to Narcolepsy - A Rare but Potentially Treatable Sleep Disorder!". Acta Scientific
Neurology 5.4 (2022): 19-25.


https://pubmed.ncbi.nlm.nih.gov/13441766/
https://pubmed.ncbi.nlm.nih.gov/13441766/
https://pubmed.ncbi.nlm.nih.gov/13441766/
https://pubmed.ncbi.nlm.nih.gov/11739821/
https://pubmed.ncbi.nlm.nih.gov/11739821/
https://pubmed.ncbi.nlm.nih.gov/11739821/
https://pubmed.ncbi.nlm.nih.gov/24780133/
https://pubmed.ncbi.nlm.nih.gov/24780133/
https://pubmed.ncbi.nlm.nih.gov/24780133/
https://pubmed.ncbi.nlm.nih.gov/10615891/
https://pubmed.ncbi.nlm.nih.gov/10615891/
https://pubmed.ncbi.nlm.nih.gov/22942503/
https://pubmed.ncbi.nlm.nih.gov/22942503/
https://pubmed.ncbi.nlm.nih.gov/22942503/
https://pubmed.ncbi.nlm.nih.gov/23649748/
https://pubmed.ncbi.nlm.nih.gov/23649748/
https://pubmed.ncbi.nlm.nih.gov/23649748/
https://pubmed.ncbi.nlm.nih.gov/24830461/
https://pubmed.ncbi.nlm.nih.gov/24830461/
https://www.sciencedirect.com/science/article/abs/pii/S138994570400214X
https://www.sciencedirect.com/science/article/abs/pii/S138994570400214X
https://www.sciencedirect.com/science/article/abs/pii/S138994570400214X
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2869.2004.00422.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2869.2004.00422.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2869.2004.00422.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2869.2006.00533.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2869.2006.00533.x
https://pubmed.ncbi.nlm.nih.gov/23643648/
https://pubmed.ncbi.nlm.nih.gov/23643648/
https://pubmed.ncbi.nlm.nih.gov/23643648/
https://pubmed.ncbi.nlm.nih.gov/20513636/
https://pubmed.ncbi.nlm.nih.gov/20513636/
https://pubmed.ncbi.nlm.nih.gov/16006155/
https://pubmed.ncbi.nlm.nih.gov/16006155/
https://pubmed.ncbi.nlm.nih.gov/16006155/
https://pubmed.ncbi.nlm.nih.gov/16006155/
https://academic.oup.com/sleep/article/28/1/113/2696711
https://academic.oup.com/sleep/article/28/1/113/2696711
https://academic.oup.com/sleep/article/28/1/113/2696711
https://academic.oup.com/sleep/article/28/1/113/2696711
https://pubmed.ncbi.nlm.nih.gov/16597649/
https://pubmed.ncbi.nlm.nih.gov/16597649/
https://pubmed.ncbi.nlm.nih.gov/16597649/
https://pubmed.ncbi.nlm.nih.gov/18565458/
https://pubmed.ncbi.nlm.nih.gov/18565458/
https://pubmed.ncbi.nlm.nih.gov/24381371/
https://pubmed.ncbi.nlm.nih.gov/24381371/
https://pubmed.ncbi.nlm.nih.gov/24381371/
https://pubmed.ncbi.nlm.nih.gov/11055430/
https://pubmed.ncbi.nlm.nih.gov/11055430/

Approach to Narcolepsy - A Rare but Potentially Treatable Sleep Disorder!

23. Mahlios ], et al. “The autoimmune basis of narcolepsy”.
Curr Opin Neurobiol 23.5 (2013): 767-773. doi: 10.1016/j.
conb.2013.04.013. Epub 2013 May 29. PMID: 23725858;
PMCID: PMC3848424.

24. Broughton R]., et al. “Randomized, double-blind, placebo-
controlled crossover trial of modafinil in the treatment
of excessive daytime sleepiness in narcolepsy”. Neurology
49.2 (1997): 444-451. doi: 10.1212/wnl.49.2.444. PMID:
9270575.

25. lazzi G, et al. “Intravenous high-dose immunoglobulin treat-
ment in recent onset childhood narcolepsy with cataplexy”. /
Neurol 255 (2008): 1549-1554.

26. Mieda M and Sakurai T. “Orexin (hypocretin) receptor ago-
nists and antagonists for treatment of sleep disorders. Ra-
tionale for development and current status”. CNS Drugs 27
(2013): 83-90.

27. De la Herran-Arita AK and Garcia-Garcia F. “Current and
emerging options for the drug treatment of narcolepsy”.
Drugs 73 (2013): 1771-1781.

28.  Pedroso JL., et al. “Gelastic cataplexy as the first neurologic
manifestation of Niemann-Pick type C”. Neurology 79 (2012):
e189.

29. Nelson GB and Hahn ]JS. “Stimulus-induced drop episodes in
Coffin-Lowry syndrome”. Pediatrics 111 (2003): e197-202.

30. Dreissen YE and Tijssen MA. “The starle syndromes: physiol-
ogy and treatment”. Epilepsia 53.S7 (2012): 3-11.

Assets from publication with us

e Prompt Acknowledgement after receiving the article
e Thorough Double blinded peer review

¢ Rapid Publication

¢ Issue of Publication Certificate

¢ High visibility of your Published work

Website: www.actascientific.com/

Submit Article: www.actascientific.com/submission.php
Email us: editor@actascientific.com

Contact us: +91 9182824667

Citation: Lakshmi Priya and Ashalatha Radhakrishnan. “Approach to Narcolepsy - A Rare but Potentially Treatable Sleep Disorder!". Acta Scientific
Neurology 5.4 (2022): 19-25.



