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“a rare neurosis...characterized by an urgent necessity 
to sleep, sudden and of short duration, which recurred 

at intervals more or less long”

Galineau, 1878

1877
• First description

1902
• Cataplexy

1935
• Amphetamine

1959
• SOREMs

1970
• MSLT

1973
• Canine

1992
• HLA-DQB1*0602

1998
• HCRT receptor

1999
• HCRT mutation: mice, dogs

2000

• HCRT deficiency

• Canine gene cloned

2010s

• H1N1

• Autoimmune hypothesis

2015

• NT2

• Idiopathic hypersomnia

History

Narcolepsy

• excessive daytime sleepiness (EDS)

• hypnagogic hallucinations

• sleep paralysis

• cataplexy

• disrupted nocturnal sleep

• PSG: without other sleep disorder

• MSLT: SL <=8 minutes and SOREM >=2 
without other explanation

Prevalence 
(with cataplexy) 

0.05%
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Hypnogram

• Daytime sleepiness

• Sleep fragmentation, poor sleep quality

• Vivid dreams/nightmares

• Hallucinations

• Sleep paralysis

• Cataplexy

https://www.thoracic.org/professionals/clinical-resources/sleep/sleep-fragments/a-27-year-old-woman-with-excessive-daytime-sleepiness-and-poor-nocturnal-sleep-quality.php

Central disorders of hypersomnolence

• Narcolepsy, Type 1

– HCRT deficiency or cataplexy

• Narcolepsy, Type 2 without cataplexy

– Unexplained sleepiness with REM-related symptoms

• Idiopathic hypersomnia (with or without prolonged sleep time)

– no REM related symptoms

– No SOREMPs

– Usually >= 10 hours/day sleep; 

• Periodic hypersomnia

ICSD-3, AASM, 2014

Classification

Narcolepsy 
Type 1

Narcolepsy 
Type 2

Idiopathic 
Hypersomnia

Excessive daytime sleepiness Yes Yes Yes

Sleep paralysis, hallucinations Yes Sometimes Occasionally

Cataplexy Yes No No

Sleep fragmentation Yes Sometimes No

Restorative sleep, naps Yes Sometimes Occasionally

MSLT sleep latency <=8 min <=8 min <=8 min

MSLT SOREMPs >= 2 >= 2 0-1

ICSD-3, AASM, 2014
Khan, Chest 148(1):262-73, 2015
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Loss of hypocretin neurons

Figure 1. Number of Hcrt Cells Decreased in Narcoleptics
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Normal Narcolepsy

Thannickal, Neuron 27(3):469-74, 2000

Role of Hypocretin (Orexin)

Promote wakefulness

Promote state stability

Orexin promotes wakefulness

Acts on wake-promoting regions of the brain

Bahammam, 2014
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Sleep and wake states 
are maintained by orexin

SLEEP WAKE

Loss of orexin leads to state instability

WAKESLEEP

Tsujino Pharmacol Rev 61:162–176, 2009

Orexin promotes state stability
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Orexin: Neuroanatomy
• Lateral hypothalamus, small cluster

– Damage or destruction  deficiency of ORX/HCRT

– Some lesions in this area may not be detected in 
neuropathological studies

• Secondary narcolepsy
• Traumatic brain injury, Parkinson’s, multiple sclerosis, sarcoid

• Autoimmune hypothesis
• H1N1 influenza, malignancy

Narcolepsy cases rose after the H1N1 epidemic

Evaluation

• Thorough medical history

• Thorough sleep history

• Physical exam

• Neurologic exam

• PSG with MSLT
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Multiple Sleep Latency Test: General Considerations: 

• 1-2 weeks of sleep diaries preceding MSLT

• 1 night PSG on habitual schedule

• Careful consideration of drug schedule 
(Urine screen may help to identify 
unreported drug use)

• Skilled, rested polysomnographic 
technologist

Carskadon, Sleep 9(4) 5:19-24, 1986

• Dress in street clothes before MSLT begins

• A minimum of four tests at 2-h intervals 
beginning 1.5-3 h after wake-up

• Quiet, dark, temperature-controlled room

• No alcohol or caffeine.  Note: Acute 
withdrawal from moderate to high 
caffeine use is problematic.

• No stimulants, REM-suppressing drugs, or  
sedatives for 2 weeks

Medications and MSLT

• Drugs known to affect sleep latency 
– sedatives, hypnotics, antihistamines, stimulants

• Drugs known to affect REM latency 
– tricyclic antidepressants, monoamine oxidase inhibitors, amphetamines

• Should be withdrawn for 2 weeks before MSLT testing

• Chronic usage, acute administration, or acute withdrawal of any of these 
compounds may affect the test in different ways. 

• A urine drug screen on the morning of the MSL T is helpful to identify 
patients in whom drug effects are suspected.

MSLT: specifics

• Goal: to measure speed of falling asleep in a sleep-inducing environment 
and in the absence of competing stimuli

• Precautions

– Bedrooms should be quiet and dark. 

• Avoid intermittent noises (e.g., elevator, toilet, sirens) 

– Document if occurs; aids test interpretation

• Shield windows well

• Kept temperature constant, comfortable. 

– No alcohol or caffeine on testing day

• Acute withdrawal from moderate to high doses of caffeine may 
affect results.
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Differential Diagnosis

• Sleepiness, hypnogogic hallucinations, sleep paralysis 
can occur in other conditions 

– OSA

– PLMs

– Insufficient sleep

– Sedating medications

• Consider other diagnoses particularly when cataplexy 
is not present

• Comorbid sleep disorders can occur also

Treatment

• Management

– Behavioral

– Medications

• Counseling about safety risks

• Goals

– Maximize alertness for relevant waking hours 

• Work, school, driving

Behavioral management

• Scheduled naps

• Sleep hygiene

• Avoidance of certain drugs

• Health maintenance

• Psychosocial support

– Educational

– Support groups
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Modafinil

US Modafinil in Narcolepsy Multicenter Study Group 
Ann Neurol 43(1): 88-97, 1998

Neurol 54(5):1166-75, 2000.

Risks:
modafinil, R-modafinil

• Headache

• Insomnia

• Decreased effectiveness of oral contraceptives

• High BP, arrhythmia, dizziness, fainting

• Increase in addictive behaviors (gambling)

• Nausea, anorexia, diarrhea

• Nervousness, anxiety, agitation, depression, suicidality, mania, 
psychosis

• Stevens-Johnson syndrome  unsafe for children

• Diversion/abuse potential

Other CNS stimulants

• Methylphenidate

• Amphetamines

– Dextroamphetamine

– Mixed salts

– Lisdexamfetamine

• Increase aminergic signaling (mostly DA, also ST, NE)
 decrease cataplexy, hallucinations, sleep paralysis

• Increase BP, serious CV events in children and adults

• Sudden death (HCOM or arrhythmias)

• Psychosis, anorexia at higher doses

• Seizure threshold lower

• Dependency

• Diversion/abuse potential
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Stimulant prescriptions

• Monitor BP, HR and weight regularly

• Prescription drug monitoring program

Treatment of cataplexy

• Goal: suppress REM

• Norepinephrine, serotonin inhibit the circuits that 
generate REM sleep

– Venlafaxine XR 37.5 to 150 mg in morning

– Atomoxetine

– Fluoxetine

• Start working within a few days

• Clinical trial data lacking

Older antidepressants

• Protriptyline, Clomipramine

• Decrease reuptake of aminergic neurotransmitters

• Very effective

• Anticholinergic side effects
– Dry mouth, constipation

• Can use low dose just before parties/weddings

• Abrupt withdrawal  status cataplecticus
– rebound cataplexy 

– Severe, nearly continuous, lasts for hours
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Sodium oxybate

• Sodium salt of GHB

• GABA metabolite, may work through GABA-B receptors

• Exact mechanism of action is not known

• Markedly decreases cataplexy

• Takes several weeks to work; increase dose slowly

• Liquid; start with 3 g at bedtime; second dose 3.5 to 4 hours 
later; can increase to 4.5 g
– Half life is only 2-3 hours

– Set alarm clock to take the second dose

– After a few weeks, may wake up on their own

Sodium oxybate: side effects/risks

• Rapidly produces deep sedation
– smoke alarms, child care

• Nausea, dizziness, weight loss, urinary incontinence

• Psychosis, mood swings, worsening of depression

• Sleep walking

• Overdose  respiratory depression, arrest, coma; increased 
risk if combine with benzos, opiates or alcohol 

• Abuse potential
– Restricted access

– Register with Risk Evaluation and Mitigation Strategies

Pitolisant

• H3 receptor inverse agonist

• N= 106 randomized, 9 countries in Europe

• Weekly Cataplexy Rate 

– 2 wks baseline vs 4 wk stable period

– 7-week trial

• Tx group: 9.15 to 2.27 (75%)

• Placebo: 7.31 to 4.52 (38%)

• headache, irritability, anxiety, nausea

Szakacs, The Lancet Neurology 16(3):200-7, 2017
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Pregnancy and lactation

• Weigh risks and benefits at each stage

• Potential risks to fetus
– Greatest risk in first trimester (organs developing)

– Information about teratogenicity is minimal

– Brain development continues throughout pregnancy

– Amphetamines: IUGR, preterm birth, behavior problems

• Discontinue/minimize medications 

• Behavioral management
– Naps, sleep hygiene, treat sleep disorders (OSA, RLS)

– Reduce work hours

– Use public transportation

Driving safety

• Risk related to need for sustained vigilance

• Monotonous/long drives  highest risk

• 3-4 fold increased risk of car crash

– 1 in 3 already had a crash due to sleepiness

• Avoid driving

• Short trips; naps; share; avoid dark/late-day; 

• Should not work as commercial drivers

• Insufficient data on modafinil

What does the future hold?

• Coming soon 

– Dual NE/DA reuptake 
inhibitors 

– H3 antagonist 

– Pentetrazol, a GABA 
antagonist

• Hypocretin replacement

– Intravenous

– Intranasal

– Central administration

– CNS transplantation 

• Hypocretin agonists

– Hcrtr1 and Hcrtr2 
agonists 

• Immune- based therapies

– Steroids

– IVIG, plasmapheresis 

– Novel 
immunosupressants
(natalizumab)

• Diagnostic: CSF hypocretin?
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Narcolepsy: summary
• Rare disease

• Diagnostic challenges

– Symptoms

– PSG/MSLT can be nonspecific

– Important to consider common causes of sleepiness 

• Can cause severe impairment, disability, threat to 
public safety

• Treatments are available

– Pharmacologic

– Behavioral

– Social supports

“A diagnosis of narcolepsy…

usually has lifelong consequences…

chronic chemotherapy with 

psychoactive compounds,

legal proscription from driving, or surgery. 

It therefore is incumbent upon the clinical sleep 
specialist to achieve as much diagnostic 
precision as possible.”

--- Mary Carskadon, MD
Carskadon, Sleep 9(4):519–24, 1986

Questions?


