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ABSTRACT

Hypersomnia is common public health problem . Several causes of excessive sleepiness range from insomnia to obstructive sleep apnea. Excessive
sleepiness can be debilitating symptom. The impact on cognition, work , family and social life is significant. Serious effects like accidents put public
safety under scrutiny. There are physiological and legal implications of this problem. Negative impact on socio occupational life can be prevented
by treatment.
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CLASSIFICATION'

AJNARCOLEPSY:

1.With cataplexy

Subtypes:

* hypocretin gene mutations

»  withnormal hypocretin level in the CFS
»  multiplex/familial subtypes

+  HLADQBI1*0602 negative cases

» isolated cataplexy

2.Without cataplexy

Subtypes:

»  withlow hypocretin-1 levels in the CSF
» with cataplexy-like or atypical episodes
HLADQBI1*0602 negative cases
3.Due to a medical condition

Subtypes:

» secondary to Parkinson's

o disease

»  Posttraumatic narcolepsy

*  Genetic disorders associated with secondary narcolepsy with
cataplexy

*  Genetic disorders associated with narcolepsy and sleep-related
breathing disorders
» secondary to brain tumors, infections or other brain lesions

BJHYPERSOMNIA
1. Recurrent Hypersomnia Subtypes Kleine —Levin Syndrome
Menstrual related

2. Idiopathic hypersomnia with long sleep time
3. Idiopathic hypersomnia without long sleep time
4. Duetomedical condition

Subtypes

» Secondary to parkinson's disease

* Posttraumattic hypersomnia Genetic disorder associated with
primary CNS somnolence

»  Genetic disorders associated with primary CNS somnolence and
sleep related breathing disorders Secondary to brain tumors ,
infections or other CNS lesions

» Secondary to endocrine disorder

»  Secondary to toxic and metabolic conditions

5.Due to drug or substance

» secondary to abuse of stimulants

» secondary to abuse of sedative- hypnotic drugs

» secondary to cessation of stimulant prescription

» secondary with prescription of sedative compounds

6. Not due to substance or know physiological condition

» associated with amajor depressive episode

» as a conversion disorder or an undifferentiated somatoform
disorder

+ associated with seasonal affective disorder

7 Physiological hypersomnia, unspecified

Central disorders of hypersomnolence are classified as follows: '

1. Narcolepsy type 1

2. Narcolepsy type 2

3. Idiopathic hypersomnia

4. Klein—Levin syndrome

5. Hypersomnia due to a medical disorder6. Hypersomnia due to a
medication or substance

7. Hypersomnia associated with a psychiatric disorder

8. Insufficient sleep syndrome 9. Isolated symptoms and normal
variants (a) Long sleeper
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EVALUATION®
1.History

2. SelfRating Scales Of Sleepiness
3. Sleep Wake Diary
4.Polysomnography

Agood history would differentiate complaints of fatigue & daytime
sleepiness.Questionaires such as Epworth sleepiness scale or Stanford
Sleepiness Scale are attempts to standardize the evaluation of selfrated
symptoms of sleepiness

The Epworth scale measures average sleep propensity over eight
common situations .*

The scale is simple & short . The test was developed by Johns at the
EpworthHospital in Melbourne, Australia. The propensity to fall
asleep israted as 0, 1,2,3. The maximum score is 24, normal is assumed
to be 10 or less. This scale correlates roughly with severity of
obstructive sleep apnea & improves after CPAP treatment.’ The
Stanford Scale measures average subjective feelings of sleepiness
(fogginess, beginning to lose interest in staying awake ).**

History should include recording of normal bedtime, waketime,
average hours of sleep . Questioning bed partners is absolutely
essential in evaluating patients with EDS. A history of loud snoring&
observed gasping or apnea is suggestive of obstructive sleep apnea
syndrome. History of leg jerks suggests periodic limb movements in
sleep. Physical examination should pay attention to upper airway(
nose, mouth, throat) ,neck circumference, signs of right or left heart
failure or hypothyroidism.

OSAHS:OBSTRUCTIVE SLEEP APNEA HYPOAPNEA
SYNDROME

Definition:Unexplained excessive daytime sleepiness with atleast 5
obstructed breathing events (apnea or hypoapnea per hour of sleep

Epidemiology :1-4 % in middle aged males
1-2 % inmiddle aged females

During sleep, closure of the upper airway results in cessation of airflow
despite continued respiratory effort resulting in brief apnea followed
by awakening. Apnea due to upper airway collapse is defined asnearly
complete cessation of airflow associated with oxygen desaturation or
an arousal from sleep and hypoapnea is due to partial collapse of the
upper airways.’

Apnea is defined as cessation or near complete cessation that is more
than 90% reduction of airflow >10 seconds despite continuing
ventilator effort with five or more such episodes per hour of sleep and is
usually associated with a decrease of

>4% inoxyhemoglobin saturation. Hypoapnea is characterised by a
reduction of >50 % in airflow for >10 seconds associated with a >3%
decrease in oxygen

saturation and or arousal.’

Diagnostic criteria for obstructive sleep apnoea, adult (adapted from
ICSD-3)'

(Aand B) or C satisty the criteria

A. The presence of one or more of the following: 1. The patient
complains of sleepiness, non-restorative sleep, fatigue or insomnia
symptoms 2. The patient wakes with breath holding, gasping or
choking 3. The bed partner or other observer reports habitual snoring,
breathing interruptions or both during the patient's sleep 4. The patient
has been diagnosed with hypertension, a mood disorder, cognitive
dysfunction, coronary artery disease, stroke, congestive heart failure,
atrial fibrillation or type 2 diabetes mellitus

B. Polysomnography (PSG) or out-of-centre sleep testing (OCST)
demonstrates: 1. Five or more predominantly obstructive respiratory
events [obstructive and mixed apnoeas, hypopnoeas or respiratory
effort-related arousals (RERAs)] per hour of sleep during a PSG or per

hour of monitoring (OCST) or C. PSG or OCST demonstrates: 1.
Fifteen or more predominantly obstructive respiratory events
(apnoeas, hypopnoeas or RERAs) per hour of sleep during a PSG or
per hour of monitoring (OCST)

Risk factors

Age, gender ( male ), ethnicity ( black, Hispanic ) ,anatomical abnorm
alitiesof craniofacial region & upper airway, thick neck with
circumference more than 17 inches( Male ) ,16 inches ( female ), body
weight,use of alcohol, sedatives or tranquilizers and narrowed airways
due to enlarged tonsils or adenoids.

OSA can cause systemic inflammation , oxidative stress, sympathetic
nerve activation, endothelial dysfunction, procoagulant activity,
intrathoracic pressure changes and metabolic

dysregulation .’

Systemic inflammation due to OSA

Increased circulating levels of CRP have been consistently reported in
both adults , as well as in children with OSA and are reduced on
effective treatment . Nuclear factor kappa B , an important factor for
activation of inflammatory pathways has been found to be increased in
OSA. Cd4 & CD8 T cells of patients with OSA undergo phenotypic &
functional changes with a shift towards type 2 cytokine dominance &
increased IL4 production. *

Oxidative stress due to OSA

Research has demonstrated that there is increase in thiobarbituric acid
reactive substance( TBARS) levels in patient with severe OSA and
treatment with continuous positive airway pressure reduced lipid
peroxidation events. There was increased level of oxidized .Low
density lipoprotein leve in OSA. Urinary 8-hydroxy -29-
deoxyguanosine excretion was significantly higher in patients with
severe OSA whichsuggests oxidative damage in OSA. "'

SYMPATHETIC NERVE ACTIVATION

Increased sympathetic nerve activity has been reported in OSA due to
activation of peripheral chemoreceptos by hypoxia, hypercapnia and
apneas leading to peripheral vasoconstriction , increase in blood
pressure. Elevated levels of norepinephrine in plasma , increased
concentrations of catecholamines in urine were also seen in patients
with OSA.Chronic sympathetic activation important factor for
development of cardiovascular disease . "

ENDOTHELIALDYSFUNCTION

Endothelial dysfunction is a risk factor for cardiac abnormalities .
Endothelial dysfunction results in increased vasoconstriction and
reduced vasodilation”

PROCOAGULANTACTIVITY

Elevated levels of plasma fibrinogen, exaggerated platelet activity &
reduced fibrinolytic activity suggesting a hypercoagulable state in
OSA. Increase in mean platelet volume has been found in a majority of
patients . With CPAP treatment exaggerated platelet activity and
increase in mean platelet volume has been reduced

INTRATHORACIC PRESSURE CHANGES

In OSA the repetitive inspiratory efforts against a closed upper airway
leads to increased negative intrathoracic pressure, resulting in increase
in transmural gradients across the atria , ventricles and aorta.An
increase in aortic transmural pressure can cause aortic dissection in
OSA patients.”™"

METABOLIC DYSREGULATION

OSA is independently associated with metabolic syndrome . Features
associated with metabolic syndrome are proinflammatory
state,prothromboticstate,hyperleptinemia,h ypoadiponectinemia,
hyperuricemia, endothelial dysfunction and microalbumininuria.'®

DIAGNOSIS
ASSESSMENT: based on symptoms, laboratory investigations
(Polysomnography )

Symptoms

Snoring, choking attacks terminating with a snore and witnessed
apneas by bed partner. Non restorative sleep, nocturnal restlessness,
vivid dreams, gastroesophageal reflux, insomnia with frequent
awakenings , nocturiahypersalivation and diaphoresis”
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patients.”

The optimal CPAP level should not only prevent sleep disordered
breathing , but allow for maintenance of high quality, hypoapneas.

Adherence of PAP is only 40-60%. Methods to enhance Adherence
Education of treatment to the patient & bed partner Careful mask
fitting , testing for leaks Routine use of humidification Treatment of
nasal congestion Careful mask fitting Early interventions for side
effects Regular follow up visits with the physician

BIPAPTHERAPY

BiPAP allows independent adjustment of the pressures delivered
during inspiration & expiration compared to CPAP delivers constant
pressure during both inspiration and expiration. Bi PAP therapy is
prescribed in patients with OSA who cannot tolerate high CPAP
pressure or have complications following CPAP therapy .

ORALAPPLIANCES

Oral appliances [Mandibular repositioners, tongue retaining devices
and palatal lifting devices] are indicated for mild to moderate OSA
who prefer OA to CPAP therapy or in whom CPAP therapy has failed.
Complications of oral appliances include excessive salivation, dental
misalignment with bite changes , tempero-mandibular joint disease,
gum irritation, salivation,tongue pain. Contraindications to the use of
oral appliances are less number of teeth, patient is unable to protrude
mandible forward and open jaw widely, pre-existing temero
mandibular joint problems, severe bruxism and those with full
dentures.

CHILDHOOD OSA

Obstructive sleep apnea is a common condition in childhood and can
result in severe complications if left untreated.” A significant
association with obesity has been observed, however some children
with enlarged tonsils and or adenoids may be even underweight.” The
patient usually presents with snoring and other respiratory problems
like mouth breathing , choking, gasping episodes in the night.” Poor
school performance and neurocognitive deficits has been reported.
*** For definitive diagnosis an overnight polysomnographic
evaluation is the gold standard. The specific treatment ranges from
iiﬁrrz};)le lifestyle modifications to surgeries like adenototonillectomy.

UPPERAIRWAY RESISTANCE SYNDROME

There will not be significant decrease in airflow in upper airway
resistance syndrome, but snoring is usual , 15 or more episodes of
arousal per hour of sleep with no significant decrease in oxyhemogl
obin saturation are observed in Upper airway resistance syndrome .

PICKWICKIAN SYNDROME

This entity consists of obesity, sleep disordered breathing , hypoxia
and chronic hypercapnea during wakefulness in the absence of other
known cases of hypercapnea.

NARCOLEPSY

Narcolepsy is an example of dissociated sleep wake phenomenon in
which (Rapid Eye Movement ) REM sleep appears in wakefulness.”
Prevalence is about 0.08 %. Majority of the cases ( 90 % )with
narcolepsy carry the HLADR15 & HLADQG6 gene . Age of onset of
narcolepsy is early childhood to senescence with a peek in the teens &
early 30s. Male to female ratio 1.64: 1

Narcolepsy type 1 and narcolepsy type 2 are central disorders of
hypersomnolence. Narcolepsy type | is characterized by excessive
daytime sleepiness and cataplexy and is associated with hypocretin-1
deficiency. On the other hand, in narcolepsy type 2, cerebrospinal fluid
hypocretin-1 levels are normal and cataplexy absent.

Diagnosing narcolepsy requires identification of all of the
following ™'

Diagnostic criteria for narcolepsy types 1 and 2 (adapted from ICSD-3)
Criteria A and B must be met Narcolepsy type 1 A. The patient has daily
periods of irrepressible need to sleep or daytime lapses into sleep

occurring for at least 3 months

B. The presence of one or both of the following:
1. Cataplexy (as defined under 'Essential features') and a mean sleep

latency of <8 min and two or more sleep-onset REM periods
(SOREMPs) on an MSLT performed according to standard
techniques. A SOREMP (within 15 min of sleep onset) on the
preceding nocturnal polysomnogram may replace one of the
SOREMPs on the MSLT

2. CSF hypocretin-1 concentration, measured by immunoreactivity,
is either <110 pg mL1 or 110 pg mL1 or >1/3 of mean values
obtained in normal subjects with the same standardized assay E.

The hypersomnolence and/or MSLT findings are not explained more
clearly by other causes such as insufficient sleep, obstructive sleep
apnoea, delayed sleep phase disorder or the effect of medication or
substances or their withdrawal

ONSET :About 10 % of the cases can start before the age of 10 years.
5% of the cases can occur after the age of 50 yers. Usually daytime
sleepiness is the first symptom , followed in months to years by other
symptoms.*Tetrad of Narcolepsy consists of excessive sleepiness,
Cataplexy, Hypnogogic hallucination, sleep paralysis.

SLEEP ATTACKS : Excessive day time sleepiness presents with
unwanted & unanticipated sleep episodes lasting seconds to minutes.

Sleep attacks are irrestible & last for 10-20 minutes with dreaming.
They can range from two to five episodes of sleep attacks per day
resulting in functional impairments. Many patients complain of
sleepiness throughout the day

CATAPLEXY: Sudden loss of muscle tone with consciousness occurs
in 65%- 70% of these patients. This lasts for few seconds to minutes.
The hypotonia causes sponatenous grimaces & jaw opening with
tongue thrusting . Eye and respiratory muscles are spared. Cataplexy
increases risk of fall & accident. Cataplexy can be precipitated by
laughter, surprise, anger or excitement. Subtle forms exist with only
partial loss of muscle tone.

Cataplexy is the only symptom that is specific for narcolepsy , but is
present in only 70 % of the cases.The entire tetrad is present in only 10-
15 % of the patients.*Sleep paralysis is characterized by an inability to
move while still awake at sleep onset( hypnogogic ) or less commonly
,on awakening( hypnopompic ). Hypnogogic hallucinations are vivid
sensory sensations occurring while awake at sleep onset. The
sensations may include visual imagery or auditory
hallucinations.Many patients complain of sleepiness throughout the
day. Characteristics of of cataplexy being consciousness is always
maintained during the attacks of cataplexy. The episodes rarely last
more than few minutes. The weakness of cataplexy is symmetric,
although weakness may involve only the muscles of the neck or face.
Certain Patients report buckling knees and falling. The frequency of
cataplexy is highly variable, from daily to few times a year. Episodes of
cataplexy can be terminated

by hypnogogic hallucinations and then sleep.

Polysomnography reveals sleep fragmentation and often PLMS. The
sleep latency is usually short , but problems in sleep maintenance are
common. A short REM latency ( time from sleep onset to the first REM
sleep ) of 20 minutes or less is the characteristic finding on
polysomnography which is found only in

50% of the cases.” "

A diagnosis of narcolepsy can be made by history in a patient with
daytime sleepiness( daily lapses into sleep for atleast 3 months) and
unequivocal

cataplexy. To rule out other sleep disorders nocturnal sleep study and
multiple sleep latency are stillrecommended for confirmation .
Demonstration of either a short nocturnal REM latency ( <20 minutes)
or MSLT performed on the following day —a mean sleep latency
<Sminutes and two or more naps with

REM sleep.

MSLT testing can help support a diagnosis of narcolepsy. However a
negative test does not eliminate the possibility that narcolepsy is
present.A positive MSLT is not specific for narcolepsy and must be
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CLINICALFEATURES

The clinical features associated with OSA are obesity ( particularly
central body mass index more than 30 kg/m’), large neck
circumference ( more than 40 cm ), narrow mandible, narrow maxilla,
retrognathia, dental malocclusion, overbite, reduced nasal patency,
high and narrow hard palate, elongated and low lying uvula, enlarged
tosils, enlarged adenoids and macroglossia."

Clinical examination of a patient suspected to be suffering from OSA
includes measurement of blood pressure, cardiorespiratory
auscultation,examination of oral cavity and noting the presence of
teeth and dentures. The assessment of the tonsils,tongue size,
architecture of hard palate and faucal pillars are important .
Mallampati score can be used to assess the upper airway in OSA.

LABORATORY DIAGNOSIS

The gold standard for the diagnosis of OSA is full polysomnography
and it provides detailed information on sleep state and respiratory and
gas exchange abnormalties . Other variables assessed during
polysomnography are body position, heart rate and rhythm, muscle
tone and contraction. Polysomnography is resource intensive
requiring a full sleep laboratory and a trained technician. Aminimum
of 12 channels of recordings that include electroencephalogram (EEG
), electrooculogram(EOG),electromyogram( EMG), Oronasal airflow,
chest wall effort, body position, snore microphone , electrocardiogram
(ECG), and oxyhemoglobin saturation are usually used in
polysomnographic studies.

LEVELS OF SLEEPSTUDIES FOR OSAHS ™

Level 1 : attended polysomnography — EEG,EOG,Chin EMG,
airflow,effort, EKG,Sa02,leg EMG, BODY POSITION

Level 2 : unattended polysomnography same as level 1 but
technologist not present

Level 3 : Cardiopulmonary study-[four or more bioparameters ]
Airflow, effort, Sa02,EKG, Body position

Level 4 :single or dual bioparameters —

oximetry,oximetry+ airflow or snoring

Level 1 is the gold standard & the only study recommended by
American Academy of Sleep Medicine In order to determine severity
of OSA several factors must be considered. Some patients with
minimal saturation have frequent events, high arousal index, & severe
daytime sleepiness.

If oximetry is used to screen patients for OSA , the tracing should be
scrutinized for evidence of saw tooth pattern of repeated changes in
Sa02. Some cases have respiratory arousal without any changes in
Sa02. Certain patients with an AHI in the moderate range ( 15-30 /hr)
have impressive arterial oxygen desaturation & low sleeping baseline
Sa02.

Studies in OSA patients found that severity of nocturnal arterial
oxygen desaturation was related to several factors , including awaken
supine Pa02, the percentage of sleeptime spent in apnea, & the
expiratory reserve volume . The

clinical significance of low expiratory reserve volume may be less
obvious.

The ERV is the difference between the functional residual capacity(
FRC) and the residual volume ( RV).The FRC is reduced in obesity
secondary to low compliance of the chest wall/abdomen. The residual
volume is increased if patients have any degree of obstructive airway
disease . Thus a low ERV means that the patient has low oxygen stores
at the start of apnea( a low FRC) and a significant ventilation/perfusion
mismatch at low lung volumes.™”

SEVERITY OF OSA™

1. Apnea+hypoapnea index [AHI]

2. Amount of supine sleep & REM sleep in the diagnostic study
3. Respiratory arousal index

4. Severity of day time sleepiness/

requirement of alertness

5. Severity of arterial oxygen saturation

6. Sleep associated arrhythmias

7. Objective measurement of daytime sleepiness

8. Comorbid illness ( Eg. Congestive heart failure, ischemic heart
disease )

OBESITY & OSA
Obesity is a major risk factor for the development of OSA . Nuchal
obesity is an important predictor than total body obesity.”

Obesity has direct effects on the upper airway function or indirect
effects secondary to changes in lung volume. MRI studies of the upper
airway in OSA suggested fat deposition adjacent to the lateral

pharyngeal walls reduced the upper airway size.The shape of the upper
airways in OSA is different , with the lateral dimension . Weight loss
increases the lateral dimension . *

Many patients with OSA have significant worsening of apnea in the
supine position. In thisposition, gravity tends to pull the tongue
backward and narrow the airway.”'

Thus ,an overall apnea index may reflect moderate to severe when the
Patient is supine and minimal apnea in the lateral decubitus body
position. More than 50% of the cases with sleep apnea had AHIs atleast
two times higher in the supine than in the lateral decubitusposition.
Unfortunately , many obese patients with severe sleep apnea have
severe apnea in the lateral decubitus position™

TREATMENT*

RDI >30/hr [RDI is defined as AHI + RERA index]{RERAs
—respiratory related arousals}should be treated whether or not
symptoms are present .

Symptomatic patients with RDI >5/hr also requires treatment

MILD OSAMANAGEMENT

Weight loss

Position therapy

Treatment of nasal congestion
UPPP[UVULOPALATOPHARYNGOPLASTY ]
LAUP[LASEASSISTED UVULOPALATOPHARYNGOPLASTY]

Postive airway pressure
MODERATE OSAMANAGEMENT

Positive airway pressure

UPPP[UVULOPALATOPHARYNGOPL ASTY ]JGAHM
[GENIOGLOSSUSADVANCEMENTHYOID MYOTOMY ]

Weight loss adjunctive
Position therapy adjunctive

SEVERE OSAMANAGEMENT*

restorative sleep ( reduced arousal, normal sleep architecture ). When
the AHI worsens with higher positive pressure, we need to consider the
possibility that an increase in mouth/mask leak is causing the problem .
A fluctuating pattern of leak without change in body position suggesta
a mouth leak . Mouth leak can produce a pattern of flow resembling
central,,

Positive airway pressure
TRACHEOSTOMY GAHM )
MMO [ MANDIBULO MAXILLARY OSTEOTOMY |*

Weight loss adjunctive

Reasons to treat OSA patients is to relieve symptoms of daytime
sleepiness , improve the quality of life , prevent sleep disturbance
endured by the bed partner and prevent long term sequelae of untreated
OSA. OSAassociated with atherosclerosis, hypertension™

Nasal CPAP is the treatment of choice for patients with moderate to
severe OSA . This provides pneumatic splint to prserve upper airway
patency . CPAP titration is done to determine pressure level required
for airway patency: pressure is incrementally increased to find the
point at which apnea, hypoapnea, snoring, desaturation and respiratory
related arousal are prevented which varies from 5-20 cm H,O among
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interpreted in light of information from the prior nocturnal
polysomnogram , a medication history , and the recent pattern and
amount of sleep.

Patients with primary narcolepsy have a normal neurological
examination. However secondary or symptomatic narcolepsy can
occur in patients with head trauma, stroke, multiple sclerosis, brain
tumors, neurodegenerative disorders.

Narcolepsy is associated with certain HLA markers, but genetics alone
cannot explain why certain patients develop this disorder. HLA DR2
and DQ6 is commonly associated (90%) . Animal studies have found
that hypocretin knockout mice were found to have narcoleptic like
behaviour. Dogs with canine narcolepsy — cataplexy were found to
have a mutation of geneticcoding for the hypocretin -2 receptor.*'In
case of identical twins , when narcolepsy involves one of the pair, the
other exhibits narcolepsy only in 25% of the cases. Thus a combination
of genetic susceptibility and someenvironmental trigger or infectious /
autoimmune disorder may ultimately determine if narcolepsy
develops.”

FEATURES OFNARCOLEPSY IN CHILDREN
Restlessness & motor over activity may predominate .

Academic deterioration,inattentiveness & emotional lability are
common Narcolepsy can be categorized as mild, moderate or severe
based on the frequency of cataplexy, need for naps and disturbance of
nocturnal sleep.

Narcolepsy can be classified as
1.Narcolepsy without cataplexy but with hyocretin deficiency

2. Narcolepsy with cataplexy but without hypocretin deficiency
3. Autosomal dominant cerebellar ataxia, deafness & narcolepsy

4. Autosomal dominant narcolepsy , obesity & type 2 diabetes5.
Narcolepsy secondary to another medical condition Despite major
advances in our understanding of narcolepsy mechanisms, its current
management is only symptomatic. Treatment options may vary from a
single drug that targets several symptoms, or multiple medications that
each treats a specific symptom. In recent years, narcolepsy treatment
has changed with the widespread use of modafinil/armodafinil for
daytime sleepiness, antidepressants (selective especially at the onset of
treatment. There is no evidence of tolerance ™

The possibility of induction of human hepatic cytochrome P450
enzymes exists, hence an increase of the metabolism of oral
contraceptives. Accordingly, the usual recommendation is for the
patient to use another form of contraception while taking modafinil and
for one month after stopping the medication.™

Modafinil is the most widely precribed drug for excessive daytime
sleepiness. It is effective or very effective in 60% of serotonin and dual
serotonin and noradrenalin reuptake inhibitors) for cataplexy, and
sodium oxybate for both patients and partially effective in 20%
Amphetamines, including d,I- **symptoms. Other psychost imulants
can also be used, such as methylphenidate, pitolisant and rarely
amphetamines, as third-line therapy.

Modafinil :

Compared with amphetamine, modafinil has an additional phenyl
(sulfinyl group) and an amide instead of an amine group, which
suggests a distinct mechanism of action. However, the mode of action
is still unclear even if a dopamine reuptake inhibition is very likely
involved.”¥ The elimination half-life is 13.8 hours and the maximum
concentration is achieved in 2—4 hours.

Unlike previous drugs modafinil has benefited from randomized,
double-blind, placebo-controlled trials, which have shown the drug to
be significantly effective on excessive daytime sleepiness at a dose of
300 mg), or at doses of 200

and 400 mg "%

The starting dose is 100-200 mg and the usual dose between 100 and
400 mg, given either as a single morning dose or as a split dose. The
most common adverse effects are limited. They include headache,
nausea, nervousness, and rhinitis,amphetamine, d-amphetamine

(sulfate) and met-amphetamine (chlorhydrate) have been used for
narcolepsy since the 1930s. At low dose, their main effect is to release
dopamine — and to a lesser extent noradrenaline — through reverse
efflux via monoaminergic transporters, the dopamine transporter
(DAT) and the norepinephrine transporter (NET). DAT and NET move
dopamine and norepinephrine, respectively, from the outside to the
inside of the cell. This process is sodium dependent. At higher doses,
amphetamine interacts with the vascular monoamine transporter 2
(VMAT?2). The vesicularization of the monoamines (dopamine,
norepinephrine, serotonine, and histamine) in the central nervous
system depends on VMAT2). At a dose of 10-60 mg/day,
amphetamines are very effective. However, they may be responsible
for a number of adverse effects, irritability, headache, nervousness,
palpitations, insomnia, and less often orofacial dyskinesia, anorexia,
nausea, excessive sweating, and psychosis. Tolerance to amphetamine
effect may develop inup to one third of patients™,addiction is generally
nota problem in narcoleptic patients

Methylphenidate, a N-methyl derivative of amphetamine, also induces
dopamine release, but does not have a major effect on monoamine
storage. In comparison with amphetamines, methylphenidate has a
much shorter elimination half-life (2-7 hours) “““The daily dose is
10-60 mg a day. Adverse effects are the same as with amphetamines,
but milder. Tolerance may develop but abuse potential is low. A
sustained release form is available and can be useful in some cases.”

desmethylimipramine, a metabolite with adrenergic effects. Active
doses are typically 25-75 mg daily. However, low doses of 10-20 mg
daily are often effective, and it is always advisable to start with them to
avoid anticholinergic effects.”

SELECTIVE SEROTONIN-REUPTAKE INHIBITORS (SSRIS)
These compounds are much more selective than tricyclic antidepress
ants toward the serotonergic transporter, although most of them have
affinities for other monoamine transporters at 10—100 times higher,, ;s

NONPHARMACOLOGICALTREATMENT

In addition to pharmacological treatment, behavioral treatment
measures are always advisable. Essentially, the studies available”
support the recommendation to take planned naps during the day, as
naps decrease sleep tendency and shorten reaction time. Because of
limitations on work or home times, naps are best scheduled on a
patient-by-patient basis.

ANTIDEPRESSANTS IN TREATMENT OF CATAPLEXY
Cataplexy was primarily treated using a tricyclic antidepressant,
imipramine “. Tricyclic antidepressants are monoamine reuptake
inhibitors but lack specificity for any single monoamine, both with
respect to their parent compounds and because of the existence of
active metabolites”

Possible mechanisms of action include anticholinergic effects,
serotonergic reuptake inhibition, or adrenergic reuptake inhibition.
Tricyclic antidepressants are active on cataplexy at doses below usual
antidepressant dose range efficacy. Clomipramine (in Europe and
Japan) and protriptyline (in the US) have been the most widely used.
Clomipramine is

principally a serotonergic reuptake inhibitor, but metabolizes into
concentrations.

In comparison with tricyclics, higher doses are required and effects
less pronounced The daily dosage varies with the product. As a group,
SSRIs possess the following adverse effects: headache, nausea, weight
gain, dry mouth, erectile and ejaculation dysfunction, and decrease of
libido.

NORADRENERGIC UPTAKE INHIBITORS

Viloxazine at a dose of 100-300 mg per day, reboxetine at a dose of
2-10 mg and atomoxetine at a dose of 40-60 mg per day are generally
active against cataplexy.”

NORADRENALINE AND SEROTONIN- REUPTAKE
INHIBITORS

Venlafaxine is increasingly used at a dose of 37.5-300 mg daily. The
main adverse effects are gastrointestinal upset and less frequently
asthma and hypertension Status cataplecticus has been reported with a
shift from immediate release venlafaxine to the extended release
formulation
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NONPHARMACOLOGICALTREATMENT

In contrast with excessive daytime sleepiness, there is no established
behavioral treatment of cataplexy, except for avoiding situations that
trigger cataplexy.

Sodium oxybate is given at a starting dose of 4.5 g/night divided into
two equal doses of 2.25 g/night. The dose may be increased to a
maximum dosage of 9 g/night, divided into two equal doses of 4.5
g/night, by increments of 1.5 g at 2-week intervals. Most patients will
start to feel better within the first few days, but optimal response at any
given dose may take as long as 812 weeks.”

The most problematic adverse effect was expected to be drug abuse.
However, the monitored prescription program in the US revealed that
this is a very low risk in narcoleptic patients.”“”

KLEINE-LEVIN SYNDROME

Kleine Levin Syndrome (KLS) is a rare disease with periodic
hypersomnia as its main feature. Hyperphagia and hypersexuality are
also described as classical symptoms, although quite recently it has
become clear that the full triad is absent in the majority of patients.”

This condition is characterized by recurrent episodes of hypersomnia
associated with cognitive and behavioral abnormalities, including
confusion, apathy, irritability, megaphagia (eating increased amounts
of food), and hypersexuality. Between the episodes, the sleep patterns,
cognition, and behavior of patients are normal.”’Although no
population-based studies reporting on KLS prevalence are available, it
is generally estimated that there are only 1.5-2.0 cases per million
people.”

The hypersomnia may set in abruptly or slowly following several days
of mounting malaise and tiredness.”

In Klein-Levin syndrome the sleepiness is accompanied by
hyperplasia and hypersexuality. These patients sleep upto 20 hours a
day , waking up only to eat and void . Some of these patients exhibit
behavioral and mood changes such as disorientation, depression,
confusion,hallucinations, irritability, impulsiveness and aggression as
well as mild autonomic alterations.In some cases , isolated recurrent
hypersomnia is the only symptom . Behavior is normal between
episodes. Sleepiness typically lasts fromantic couple of days to several
weeks appearing once to 10 times a year.

A prodrome such as fatigue or headache is occasionally observed.
Facial blushing and perspiration may be present during an episode.
Triggering events are

occasionally reported including systemic or upper airway infection ,
gastroenteritis, alcohol consumption, emotional distress, sleep
deprivation and head trauma. Episode termination may be signaled by
amnesia, dysphoria or elation with insomnia.

The majority of reported cases seen in young men and with onset in
early adolescence . Prevalence is unknown and this is considered a rare
disorder.

ETIOLOGY

Klein —Levin syndrome are sporadic in nature and family history is
rare. However this syndrome is associated with the HLA- DQB10201
allele and homozygosity for this allele is thought to increase the risk of
developing the disorder. Hypothalamic dysfunction is also postulated
in this syndrome . Patients with Klein — Levin syndrome exhibits
increased prolactin and thyroid stimulating hormone levels and
reduced cortisol and growth hormone levels during symptomatic
periods.

DIAGNOSIS

Polysomnography during an episode reveals reduced sleep
efficiencies, reduced relative amount of stage REM and stage 3- 4
NREM sleep and increased relative NREM stage 1 sleep and wake
time after sleep onset . Twenty hour polysomnography demonstrates
prolonged total sleep time . MSLT revels short sleep latencies with
SOREMPS possible in one or more naps . The absence of cataplexy
distinguishes Kleine — Levin syndrome from narcolepsy

TREATMENT

Stimulant medications are partially effective in Kleine — Levin
syndrome. Lithium, Valproic acid, Carbamazepine and melatonin have
been used as prophylactic measures

IDIOPATHIC HYPERSOMINA

Idiopathic hypersomnia presents as excessive daytime sleepiness
despite adequate sleep and excluding other disorders that cause
daytime sleepiness such as narcolepsy. Idiopathic hypersomnia begins
in adolescence or early twenties. Patients with idiopathic hypersomnia
may complain ofpersistent daytime drowsiness or discrete sleep
attacks.”

This syndrome accounts for 5-10% of the patients seen in sleep clinics
with complaints of excessive daytime sleepiness. The sleep period
may be long . Some Patients are able to wake up normally , certain
others report of difficulty waking and or disorientation at awakening.
Unlike narcolepsy , naps are not refreshing. In some cases patients
have the onset of symptoms after a viral illness such as hepatitis or
mononucleosis.”

CLASSIFICATION”

Idiopathic hypersomnolence without long sleep time

A Complaint of EDS for >3 months

B Normal nocturnal sleep<6 hbut<10h

C Nocturnal polysomnography has excluded other causes of EDS

D Polysomnography findings: major sleep period > 6 hand < 10 h with
short sleep latency

E MSLT findings: mean sleep latency <8 minutes and <2 SOREMP

F Hypersomnia is not better explained by another sleep
disorder, medical orneurologic disorder, mental disorder, medication
use or substance abuse

Idiopathic hypersomnolence with long sleep time
A Complaint of EDS for >3 months

B Prolonged sleep time > 10 h with laborious wakening in the morning
or from naps

CNocturnal polysomnography has excluded other causes of EDS

D Polysomnographic findings: a major sleep period > 10 h in length
with a short sleep latency

E MSLT findings if performed: mean sleep latency < 8 minutes and <2
SOREMP

F Hypersomnia is not better explained by another sleep disorder,
medical or neurologic disorder, mental disorder, medication use or
substance abuse.

ETIOLOGY

Animal studies have shown destruction of feline locus coeruleus nor
epinephrine neuronsresults in polysomnographic findings similar to
idiopathic hypersomnia. . CSF hypocretin levels are normal . Increased
thalamic spindle density has been observed in the second half of the
night . The resulting increased thalamic blockade could explain the
difficulty awakening and sleep drunkeness exhibited by these patients .
Phase delay and possible prolongation in melatonin secretion may
contribute to these symptoms.”

DIAGNOSIS

The clinician should look for typical features of the disorder in the
absence of symptoms suggestive of other sleep or medical disorders
such as behaviorally induced insufficient sleep syndrome ,
narcolepsy,sleep disordered breathing , restless leg syndrome,
circadian rhythm abnormalities and depression .

Distinguishing narcolepsy without cataplexy from idiopathic
hypersomnia with normal sleep time can be difficult. With the
exception of cataplexy, the single most useful factor in the clinical
history that distinguished idiopathic hypersomnia from narcolepsy
was nap duration of longer than 60 minutes, which had 87% sensitivity
and specificity.
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Modafinil is a nonamphetamine wakefulness-promoting medication
.The mean dose was 400 mg, with few patients achieving symptom
control at the lower doses and 18 patients requiring greater than the
licensed recommended dose (400 mg). Dexamphetamine was also
effective in this group, who reported few side effects at an average dose
of 30 mg per day.”

POSTTRAUMATIC HYPERSOMNIA

Excessive sleepiness, fatigue, headaches and cognitive impairment are
the typical symptoms of post traumatic hypersomnia. They usually
occur immediately following the head injury and can either persist or
resolve gradually over weeks and months. Lengthy sleep episodes and
frequent napping may be observed. The amount of hypersomnolence is
related to the severity of the head trauma and the length of time since its
occurrence. Symptoms typically improve over time with the
hypersomnia resolving in approximately half of patients at one year
post injury . Sleepiness is observed in 30% of the patients following
traumatic brain injury.”

ETIOLOGY

Post traumatic hypersomnia can result from any trauma to the central
nervous system, including direct blows and neurosurgical
manipulation. Hypersomnia is more likely to occur following trauma
to specific areas of the brain such as third ventricle, posterior
hypothalamus, midbrain, or pons. CSFhypocretin -1 levels are normal
in the few patients that have been tested.

DIAGNOSIS

The diagnosis is based on history of a traumatic brain injury 6 to 18
months prior to the onset of sleepiness.Head injured patients are at
increased risk of developing a number of sleep disorders in addition to
post traumatic hypersomnia including narcolepsy, sleep disordered
breathing, nocturnal seizures and insomnia. Whiplash injuries in
particular can lead to sleep disordered breathing. Nocturnal
polysomnogra phy shows occasional prolonged main sleep episodes
while the MSLT shows a mean sleep latency less than eight minutes
with no more thanSOREMP. Twenty four hour continuous
polysomnography can reveal frequent day time napping .

TREATMENT

Treatment of post traumatic hypersomniainvolves resolution of sleep
disordered breathing , epilepsy or any other sleep or neurological
disorder causing sleepiness resulting from head injury. Initially sleep
hygiene is advocated.Stimulants like methylphenidateand somnolytic
s such as modafinil can be used for sleepiness.Headache , nausea are
common side effects.Many patients improve over time and may not
require long term pharmacological treatment.*

RECURRENT HYPERSOMNIA

Recurrent hypersomnia is characterised by intermittent excessive
sleepiness occurring weeks or months apart . Klein-Levin syndrome
and menstrual related hypersomnia present with recurrent
hypersomnia. **

Menstrual related hypersomnia involves recurrent sleepiness
temporally related to menses. The onset of this disorder is typically just
after menarche with episodes lasting about a week and terminating
abruptly. Sleep and alertness are normal both before and after the
menstrual period. Diagnosing recurrent hypersomnia involves the
appropriate clinical history in the absence of another medical cause for
these symptoms . Elevated prolactin levels are seen in menstrual
related hypersomnia. Reduced hypothalamic dopaminergic tone and
possible impairment of other monoaminergic pathways in Klein —
Levin Syndrome . and menstrual related hypersomnia. *

BEHAVIOURALLY INDUCED INSUFFICIENT SLEEP
SYNDROME

Insufficient sleep syndrome results when an individual consistently
fails to obtain sufficient nocturnal sleep to support normal alert
wakefulness."”

The resulting chronic sleep deprivation is therefore voluntary and
unintentional . Although sleep need varies from person to person , most
would agree that seven to nine hours of sleep per night is needed to
avoid excessive sleepiness. “These path develop a persistent sleep debt
by chronically obtaining less than optimal amount of sleep. Chronic
sleep restrictionresults in sleepiness, irritability, concentration and

attention deficits , reduced vigilance, distractibility, fatigue,
restlessness and malaise .””

Further more sleep deprivation has been shown to increase mortality,
alter metabolic , endocrine and immune function and impair
psychomotor vigilance task performance equal to legal intoxication.”

The exact prevalence and incidence of insufficient sleep syndrome ,
although more common in men is not known, It occur more frequently
in adolescence , where social pressure and delayed sleep phase issues
combine to curtail sleep. Insufficient sleep is the most common cause
of sleepiness in the society.”

ETIOLOGY

Insufficient sleep is a volitional failure to obtain the needed amount of
sleep and as such etiology is self imposed. . The deprioritization of
sleep in our society has many causes including artificial light,
television, social media, shift work and economic causes

TREATMENT

Patient education regarding sleep prioritization. Sleep hygiene should
be emphasized. Explaining the risks of sleep deprivation with regards
to motor vehicle accidents , impaired workplace performance and
disrupted interpersonal relationships can help change behaviour. *

ORGANIC CAUSES OFHYPERSOMNIA

Sustained drowsiness is characteristic or periods of sleep greatly in
excess ofnormal requirements . Lesions involving the midbrain
tegmentum or posterior hypothalamus are a common cause.
Hypothalmic lesions prsents with excessive hunger, weight gain,
Polyuria, polydipsia and somnolence .

Prolonged hypersomnia may follow encephalitis lethargica, general
paresis or cerebral edema from any cause. Infective processes such as
encephalitis, thyphoid, trypanosomiasis or tuberculous meningitis are
regularly accompanied by somnolence. Prolonged and disabling
daytime sleepiness following infectious mononucleosis .

Uraemia (Metabolic disorders)present with somnolence , similarly the
encephalopathies associated with anoxia,chronic respiratory
insufficiency or hepatic disorder. “Endocrine causes are
hypothyroidism, Cushing's and addison's disease,diabetes mellitus
and hyperinsulinism .Rarer causes industrial toxins and lead
encephalopathy. Prolonged hypersomnia has been found following the
administration of combined oral and depot neuroleptics, persisting for
several months

after discontinuation.””’

HYPERSOMNIAASSOCIATED WITHMOOD DISORDERS

Hypersomnia commonly occurs in patients and is associated with
treatment resistance, symptomatic relapse, increased risk of suicide
and functional impairment. Genes pertinent to hypersomnia in mood
disorders are those related to MAO —A gene. The role of
glucgcgcorticoids in the transcription and subsequent activity of MAO
—-A.

Hypersomnia symptoms associated with mood disorders are not
specific and may include non-imperative EDS, long non- refreshing
naps, long sleep time, and sleep inertia.” EDS should be distinguished
from insufficient sleep and fatigue. Fatigue is not necessarily relieved
by increased sleep and may be unrelated to sleep quantity or quality.
However, it is difficult to differentiate between EDS and fatigue, which
may overlap considerably in mood disorders. It is also particularly
difficult to differentially diagnose between idiopathic hypersomnia
and less severe forms of depression like dysthymia.'” Symptoms of
depression with atypical features include the following:

A.Moodreactivity (i.e., mood brightens in response to positive events)
B. Two or more of the following features, present for most of the time,
forat least two weeks:

1. Increased appetite

2. Increased sleep

3. Leaden paralysis (i.e., heavy, leaden feelings in arms or legs)

4. Interpersonal rejection sensitivity (not limited to episodes of mood
disturbance) resulting in significant social or occupational impairment

C. Criteria are not met for melancholic or catatonic features of
depression.
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Modafinil and armodafinil which are approved for the treatment of
excessive sleepiness.'”'"”

Excessive sleepiness is common inour society. The astute physician
should have a broad differential diagnosis. A through sleep history,
overnight polysomnography and in some cases MSLT, 24
hourpolysomnography, wrist actigraphy and cerebrospinal fluid
hypocretin -1 levels are helpful in making a diagnosis. Treatment
should involve patient education, stimulants and in the case of
narcolepsy, anti cataplectics. Emotional support from both physicians
and support groups is critical to the overall well being of the patient.
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