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Background: Excessive sleepiness often goes
unrecognized in the primary care setting despite
its high prevalence and deleterious effects on both
individual and public safety. Patients with neuro-
logic and psychiatric illnesses, as well as those
with acute and chronic medical conditions, plus
those with sleep disorders, often have symptoms
of excessive sleepiness, tiredness, and fatigue.
Recognition and prompt treatment of these
symptoms are important, even though their
etiology may not be immediately understood.
This review focuses on the underlying causes,
consequences, identification, and treatment of
excessive sleepiness.

Data Sources: A search of the literature to
2007 was performed using the PubMed search
engine. English-language articles were identified
using the following search terms: excessive sleepi-
ness, fatigue, circadian rhythm, obstructive sleep
apnea, shift work disorder, narcolepsy, drowsy
driving, and wakefulness. Additional references
were identified through bibliography reviews of
relevant articles.

Data Synthesis: Current assessments of the
prevalence, consequences, and etiologies of exces-
sive sleepiness, with leading treatment strategies,
were extracted, reviewed, and summarized to
meet the objectives of thisarticle.

Conclusions: Excessive sleepinessis associ-
ated with awide range of medical, neurologic,
and psychiatric disorders frequently seen in pri-
mary care practice. Excessive sleepinessis a seri-
ous, debilitating, potentially life-threatening
condition, yet also treatable, and it is important
to initiate appropriate intervention as early as
possible. Physicians should place increasing
emphasis on the substantial benefits that accom-
pany improvements in wakefulness.
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Smptoms of excessive sleepiness, tiredness, and fa-
igue are frequent complaints of patients with acute
and chronic medical conditions, sleep disorders, and neu-
rologic and psychiatric illnesses. Despite its high preva-
lence and significant adverse effect on patients' function-
ing and quality of life, excessive sleepiness often goes
unrecognized in the primary care setting.>? Given the del-
eterious consequences of excessive sleepiness on indi-
vidual and public safety,®* improved recognition and
therapy are urgently needed. Understanding the etiology
of excessive sleepiness is hecessary for proper and effec-
tive management, and prompt treatment isimportant. This
review focuses on the underlying causes, consegquences,
identification, and treatment of excessive sleepiness.

A search of the literature to 2007 was performed using
the PubMed search engine. English-language articles
were identified using the following search terms. exces-
sive sleepiness, fatigue, circadian rhythm, obstructive
sleep apnea, shift work disorder, narcolepsy, drowsy driv-
ing, and wakefulness. Additional references were identi-
fied through bibliography reviews of relevant articles.

DEFINITION OF EXCESSIVE SLEEPINESS

Human physiology is organized in such a way that
sleep is promoted during the night and wakefulness is
promoted during the day. Sleep and wakefulness are regu-
lated primarily by an interaction between sleep homeo-
static and circadian processes.>® In general, the homeo-
static drive for sleep increases with time awake and
dissipates during sleep. The circadian processrefersto the
biologically determined near 24-hour rhythmic pattern of
physiology and behavior governed by the master circadian
pacemaker located in the hypothalamic suprachiasmatic
nucleus. An alerting signal from the circadian pacemaker
counteracts the increasing homeostatic drive for sleep and
thus promotes wakefulness during the later part of the day.
The circadian pacemaker also promotes sleep at night.
Excessive sleepiness is characterized by difficulty main-
taining wakefulness and/or an increased propensity to fall
asleep when sleep isinappropriate or dangerous.”

Although the terms excessive sleegpiness and fatigue are
often used interchangeably, they represent 2 interrelated
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but distinct phenomena that frequently coexist in underly-
ing medical, neurologic, and psychiatric conditions. Pa-
tients with excessive slegpiness have an increased propen-
sity to fall asleep, especially when sedentary, whereas
patients with fatigue may experience a general lack of en-
ergy or lethargy but with an ability to maintain wakeful-
ness. However, patients with excessive sleepiness may
also complain of fatigue, tiredness, a lack of energy, or
difficulty concentrating. On the other hand, patients may
deny these symptoms or fail to recognize their presence or
severity.®

PREVALENCE OF EXCESSIVE SLEEPINESS

The reported prevalence of excessive sleepiness varies
greatly (0.3%—35.8%), depending on its definition and the
population studied.®*° Epidemiologic studies have esti-
mated that excessive sleepiness occursin up to 13% of the
population.™* Among primary care patients, the prevalence
of excessive sleepinessiis reportedly 25% or higher.” Re-
sultsfrom the National Sleep Foundation’s 2002 “Sleepin
America’ poll indicate that daytime sleepiness frequently
interferes with the daily activities of a sizable portion of
adults, reportedly affecting 37% of respondents at least a
few days per month, 16% at least afew days per week, and
7% every day.® The pervasiveness of excessive sleepiness
may also be promoting the growing popularity of energy
drinks and the increasing dependence Americans have on
caffeine, whose widespread use may have prompted a re-
cent call for the inclusion of caffeine withdrawal in the
Diagnostic and Statistical Manual of Mental Disorders.*

CAUSES OF EXCESSIVE SLEEPINESS

Excessive slegpiness can result from sleep deprivation;
however, it has other major etiologies. The principal
causes of excessive dleepiness in primary disorders of
sleep-wake include (1) fragmented sleep (eg, obstructive
sleep apnea), (2) pathological abnormalities of the central
nervous system (CNS; eg, narcolepsy), and (3) circadian
rhythm misalignment (eg, shift work disorder). Excessive
sleepiness may also accompany a variety of medical, neu-
rologic, and psychiatric conditions. Finally, factors that
interfere with normal sleep-wake patterns and result in de-
ficienciesin quality and quantity of sleep can also produce
excessive sleepiness.*’

Insufficient Sleep and Chronic Sleep Restriction

The most common cause of daytime excessive sleepi-
ness in the general population is insufficient sleep, which
usually results from self-imposed sleep deprivation. In the
2002 “Sleep in America’ poll,®> 68% of respondents re-
ported sleeping fewer than 8 hours per night—the amount
typically considered adequate for restorative function.***>
Sustained sleep restriction results in the accumulation of
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“sleep debt,” which increases an individual’'s propensity
for sleep. Moreover, increasing “sleep debt” has been
shown to be proportional to the severity of daytime exces-
sive sleepiness.’sY

Fragmented Sleep

Sleep fragmentation is characterized by repetitive brief
awakenings or arousals. It is a common feature of many
sleep disorders, including obstructive sleep apnea, peri-
odic limb-movement disorder, and restless legs syn-
drome.*” In obstructive sleep apnea, the most common
sleep-related breathing disorder, repetitive partial or com-
plete airway occlusion produces sleep fragmentation as a
result of the frequent arousals needed to initiate airway
opening.

In the United States, approximately 4% of men
and 2% of women have obstructive sleep apnea, while an
estimated 24% of men and 9% of women have sleep-
disordered breathing, as evidenced by an apnea-hypopnea
index (episode-frequency per hour of sleep) = 5.% These
figures may underestimate obstructive sleep apnea, how-
ever, because the disorder is commonly underdiagnosed,
at least in part because of variability in its presentation
(eg, fatigue, lack of energy, snoring, or choking).®*3* Fur-
thermore, the prevalence of obstructive sleep apnea is
higher in overweight and obese adults and children.®*
Thus, as the prevalence of obesity continues to increase,
so likely will the prevalence of obstructive sleep apnea.

Primary Disorders of Sleep and Wakefulness

Excessive sleepiness is also the hallmark symptom of
some primary sleep disorders, including narcolepsy and
idiopathic hypersomnia, both of which are mediated
through the CNS.*” Excessive daytime sleepiness in pri-
mary disorders of sleep-wake dysregulation results from
CNS dysfunction in 1 or more of the mechanisms that
normally regulate sleep and wakefulness. Narcolepsy, for
example, is associated with a deficiency of orexin/
hypocretin. Orexin/hypocretin cells are found in the ante-
rior hypothalamus and are thought to facilitate wakeful-
ness via projections to ascending subcortical arousal sys-
tems and the basal forebrain.?? A deficiency in orexin/
hypocretin protein is believed to result in narcolepsy.
Loss of orexin/hypocretin cells are thought to contribute
to narcoleptics having an increased drive for sleep during
periods of normal wakefulness, along with exacerbated
symptoms of excessive sleepiness associated with the dis-
turbed sleep that istypical of this disorder.

Circadian Rhythm Sleep Disorders

In circadian rhythm disorders (eg, shift work disorder,
delayed sleep phase syndrome, or advanced sleep phase
syndrome), excessive sleepiness is caused by a mismatch
between the timing of sleep and wakefulness and the tim-
ing of theinternal circadian pacemaker.*’” For example, in
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shift work disorder, excessive sleepiness occurs during
the time that the homeostatic sleep drive is high but the
suprachiasmatic nuclei of the hypothalamusis not helping
offset this drive by promoting wakefulness. By contrast,
when the night shift worker then attempts to sleep in the
morning, the circadian wake drive is increasing. The re-
sulting misalignment between the work-rest/wakeful ness-
sleep schedule and the circadian pacemaker can cause the
patient to experience clinically significant excessive
sleepiness during the work shift, insomnia when trying to
sleep the following day, or both.”

The mgjority of full-time night shift workers appear to
be able to compensate for this temporal sleep-wake dys-
regulation. Nonetheless, it has been estimated that 32% of
night shift workers and 26.1% of rotating workers experi-
ence levels of excessive sleepiness and daytime insomnia
that meet the criteria for a diagnosis of shift work disor-
der.?2* Because patients with shift work disorder are try-
ing to sleep during the day, when the circadian pacemaker
is promoting wakefulness, their sleep is often fragmented,
short in duration, and nonrestorative. The result of this
poor sleep quality and quantity is excessive sleepiness,
especialy during the night, as shift workers are attempt-
ing to function when the circadian pacemaker is promot-

ing sleep.

Other Causes

Excessive dleepiness has also been associated with
other sleep and circadian disorders such as multiple scle-
rosis, Parkinson’s disease, lupus, cancer, chronic pain,
gastrointestinal disorders, endocrine disorders, head in-
jury, and other somatic disorders. It has also been associ-
ated with several psychiatric disorders (eg, depression,
schizophrenia, seasonal affective disorders) and the use of
someillicit or prescription drugs.*’

CONSEQUENCES OF EXCESSIVE SLEEPINESS

Regardless of etiology, excessive slegpiness can be
a debilitating symptom and the cause of considerable
morbidity. The consequences of excessive sleepiness in-
clude arange of social, familial, work, and cognitive im-
pairments. For example, chronic excessive sleepiness is
associated with decreased productivity, performance im-
pairment, reduced psychological and social well-being,
increased irritability, negatively affected interpersonal
and marital relationships, and reduced quality of life.**

The neurobehavioral and cognitive effects of sleepi-
ness include cognitive slowing; problems with memory,
concentration, learning, and decision making; slowed re-
action times; inability to sustain vigilant attention; and in-
creased risk taking.”® Not surprisingly, increased sleepi-
ness and its associated wake-state instability contribute to
an increased risk for serious functional consequences, in-
cluding work-related errors and accidents®* cata-
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strophic accidents,* and motor vehicle accidents.®* Ac-
cording to National Highway Traffic Safety Administra-
tion analyses, excessive sleepiness contributes to more
than 100,000 motor vehicle accidents each year, 4% of
which involve fatalities (> 1,500 deaths).*

In addition to their serious impact on public safety,
sleep problems and excessive sleepiness exact a signifi-
cant economic burden on society. In 1990, direct costs
related to sleep disorders in the United States were esti-
mated to be $15.9 hillion per year, with another $50 to
$100 billion annually attributed to indirect and related
costs (eg, accidents and subsequent litigation, property
destruction, hospitalization, and death).**

IDENTIFICATION AND ASSESSMENT
OF EXCESSIVE SLEEPINESS

For patients presenting with complaints of sleepiness,
a sleep and medical history and physical examination are
critical to determining the cause. Whether patient visits
arerelated to acute conditions, chronic medical problems,
or routine examinations, a medical history should include
questions about the patient’s sleep (eg, duration and qual-
ity, snoring, witnessed apneas, or other symptoms related
to sleep disorders), sleep habits (eg, daily sleep patterns),
and related safety concerns (eg, drowsy driving). A sleep
history will help determine whether a patient’s sleepiness
is the result of a primary sleep disorder or is associated
with a medical, neurologic, or psychiatric condition. Pa-
tients should also be asked about their current use of drugs
(prescription or otherwise) and alcohol, as both may con-
tribute to excessive sleepiness symptoms.

Because some patients may be unaware of their be-
haviors during sleep (eg, snoring, apneic events, and leg
movements), soliciting information from their family
members or bed partners can be especialy valuable. Phy-
sicians should recognize that sSleepiness poses an in-
creased safety risk in specific patient groups, including,
but not limited to, transportation workers and those with
long commutes, medical staff, shift workers, 16-year-olds
to 25-year-olds, and early risers.

Tools are avalable to help physicians screen for
excessive sleepiness and determine its impact on daily
functioning. Self-reported measures commonly used to
index subjective sleepiness include the Epworth Sleepi-
ness Scale (ESS),¥ the Stanford Sleepiness Scale (SSS),*®
and the Karolinska Sleepiness Scale (KSS).* These self-
administered questionnaires provide a self-assessment of
the level of sleepiness.

On the ESS, patients provide an assessment of their
global symptoms of sleepiness by rating their likelihood
of dozing during 8 common sedentary daily living situa-
tions. Item scores range from O (never) to 3 (high likeli-
hood of dozing). A score= 10 on the ESSis considered an
indicator of excessive slegpiness.®’
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By contrast, the SSS and KSS provide a subjective,
momentary assessment of patients' sleepiness. On the
SSS, patients provide an introspective measure of their
current degree of sleepiness using a 7-point scale, with 1
being “feeling active, vital, aert, or wide awake” and 7
being “no longer fighting sleep, sleep onset soon, having
dream-like thoughts.”* Similarly, on the KSS, patients
rate their current level of sleepiness on a 9-point scale
(from 1 ="very dert” to 9 ="“very seepy, great effort to
keep awake or fighting sleep”).

Correspondingly, there are self-report instruments
available to measure symptoms of fatigue. Examples of
fatigue scales commonly used in both clinical screening
and clinical trialsinclude the Fatigue Severity Scale,”® Fa-
tigue Questionnaire,** Fatigue Impact Scale,* and Brief
Fatigue Inventory.®® In addition to providing an assess-
ment of the patient’s fatigue symptoms (eg, severity and
impact on daily functioning), these tools may assist the
physician in differentiating these symptoms from those
related to frank excessive sleepiness.

Scales such as the ESS or the Brief Fatigue Inventory
are simple, cost-effective tools that can be easily adminis-
tered in the primary care setting to provide an initial as-
sessment of apatient’s excessive sleepiness. When asleep
disorder is suspected, the primary care physician may ap-
propriately refer the patient to a sleep specialist for fur-
ther consultation and diagnostic testing if needed.

Two objective (physiologic) measures of excessive
sleepiness are the Multiple Sleep Latency Test (MSLT)*
and the Maintenance of Wakefulness Test (MWT).®
These laboratory-based assessments use polysomnog-
raphy to monitor and record sleep and wakefulness, and
the primary outcome measure is sleep latency.

The MSLT measures sleep tendency when an indi-
vidual is placed in standardized, sleep-promoting condi-
tions (ie, adark, quiet room while the subject islying on a
bed) and isasked to relax and try to fall asleep. The MSLT
isrepeated 4 to 5 times at 2-hour intervals throughout the
day, beginning 2 hours after initial morning awakening.
The duration of thetest is 20 minutesif sleep does not oc-
cur. If sleep onset occurs, the test is terminated 15 min-
utes later. During each session, polysomnographic mea-
sures are used to determine the amount of time that
elapses until sleep onset (sleep latency). A mean MSLT
sleep latency <5 minutes reflects severe pathological
sleepiness, > 10 minutes generally indicates normal alert-
ness, and < 8 minutes is considered abnormal .*°

The MWT isconducted inasimilar clinical setting and
uses sleep evaluation methods similar to the MSLT. How-
ever, the MWT patient is instructed to try to remain
awake for the duration of the test. Test sessions may last
20 to 60 minutes. Although normative data from the
MWT are more limited, a mean sleep latency < 8 minutes
on the 40-minute MWT generally indicates abnormal
sleepiness.*®
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Correlations between objective and subjective measures
of sleepiness are generally weak, suggesting that these as-
sessment tools may measure different components of
sleepiness or that chronically sleepy individuals fail to
perceive their degree of sleepiness accurately. When used
in combination, however, these complementary measures
generally provide a good overall assessment of the sever-
ity of sleepiness.*

TREATMENT OF EXCESSIVE SLEEPINESS

Accurate identification of the underlying cause(s) of
the patient’s sleepiness is critical to direct therapeutic in-
tervention. While the principal cause may dictate the ini-
tial approach to treatment, the overall goal remains the
same: to improve wakefulness/alertness and functioning.
Aswith any treatment strategy, setting realistic goals and
expectations with the patient is essential before initiating
treatment of excessive sleepiness, whether behavioral or
pharmacologic or a combination of both. Additionally,
regular and timely follow-up is crucial to assess effective-
ness of and compliance with treatment.

Behavioral Measures to Improve Sleep

Improving duration of sleep and ensuring proper sleep
hygiene (sleep-related behaviors) are essential first steps
in helping to aleviate symptoms of excessive sleepiness
in al patients. Patients should be encouraged to allow
enough time in their schedules for an adequate amount of
sleep to feel refreshed or well rested. Additionally, physi-
cians should educate their patients on the practice of good
sleep habits. These habits include maintaining a regular
sleep-wake schedule (7 days a week); creating a quiet,
cool, and comfortable bedroom environment that is con-
ducive to sleep; limiting time spent in bed for activities
other than sleep; and ensuring avoidance of caffeine,
nicotine, alcohol, heavy meals, and strenuous exercise at
least 3 hours before bedtime.

Treatments for Underlying Sleep-Wake Disorders:
Obstructive Sleep Apnea and Shift Work Disorder
Treatment of obstructive sleep apneaincludesavariety
of strategies depending on the severity of the condition:
positional therapy, positive pressure therapy, intraoral/
dental appliances (eg, mandibular advance devices), and,
when craniofacial abnormalities are evident, surgery. The
preferred treatment is nasal continuous positive airway
pressure (NCPAP), a machine that generates an airflow
administered to the patient, usually through a nasal mask.
The administration of positive pressure maintains airway
patency largely by creating a pneumatic splint.”® Proper
use of NnCPAP therapy corrects sleep-disordered breath-
ing, normalizes arterial blood oxygen saturation, and im-
proves sleep quality and blood pressure, with consequent
improvement in alertness, cognitive function, mood, and
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quality of life*®! Previous studies have shown that
NCPAP use does not always return alertness to normal.

The 2003 meta-analysis by Patel et al® of 12 nCPAP
trials showed that nCPAP, the gold standard for treatment
of patients with obstructive sleep apnea, only minimally
improves subjective and objective sleepiness. Although
NCPAP is effective in resolving recurrent upper airway
obstruction in obstructive sleep apnea, those experienc-
ing residual excessive slegpiness™* may benefit from
adjunctive treatment with a wake-promoting agent.

More recent data indicate that significant proportions
of patients continue to have excessive daytime sleepiness
even with optimal nCPAP therapy. In a study of 149 pa-
tients with severe obstructive sleep apnea treated with
NCPAP® 34% of patients still had ongoing subjective
sleepiness (ESS) and 65% had ongoing objective sleepi-
ness (MSLT) after an average of 4.7 hours of NCPAP use
per night for 3 months. Although these percentages de-
creased to 22% subjective sleepiness (ESS) and 52% ob-
jective slegpiness (MSLT) when nCPAP was used for 6
or more hours per night, they remained indicative of sig-
nificant, unremitting subjective and objective daytime
sleepiness despite optimal NCPAP use*®

For the treatment of patients with circadian rhythm
disorders (eg, shift work disorder), a variety of in-
terventions have been proposed to appropriately shift
their biologic circadian rhythms, maintain sleep continu-
ity, and improve alertness. Proposed treatments include
chronobiotic interventions (eg, bright light therapy, ap-
propriately timed melatonin administration, hypnotic
agents, and wake-promoting agents).>® Because circadian
rhythm disorders are influenced by both environmental
and behavior factors, a multimodel treatment approach,
including a structured sleep-wake schedule and proper
sleep hygiene, is generally recommended.®

Wake-Promoting Agents

Several medications are available to improve wakeful -
ness and alertnessin patients with symptoms of excessive
sleepiness. It should be noted, however, that medications
are not specific to underlying disorders, and pharmaco-
logic management of excessive sleepiness does not re-
place the need for sleep.

Amphetamines. Since their development in the 1930s,
amphetamines have historically been used to treat exces-
sive sleepiness and narcolepsy. Dextroamphetamine and
methamphetamine, 2 sympathomimetics approved by the
US Food and Drug Administration (FDA) for use in nar-
colepsy, are fast acting and effective in ameliorating
symptoms of excessive sleepiness. Methylphenidate, a
psychomotor stimulant with pharmacol ogic mechanisms
similar to amphetamine and commonly used in the treat-
ment of attention-deficit/hyperactivity disorder, is aso
approved to treat narcolepsy. Few studies, however, have
examined its effects on daytime excessive sleepiness.
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Commonly reported side effects of these stimulants
include anxiety, agitation, anorexia, tachycardia, and el-
evated blood pressure. At high doses, hallucinations and
psychosis may occur. Additionally, patients treated with
these stimulants may require increasingly greater dosesto
sustain improvements in alertness, and tolerance and
tachyphylaxis may occur over time. On the basis of their
higher potential for abuse, these US Drug Enforcement
Administration schedule |1 medications require careful
patient monitoring and should be used with caution.

Modafinil and armodafinil. Modafinil is a wake-
promoting agent that is structurally and pharmacologi-
cally distinct from traditional CNS stimulants.®®* It also
has alower abuse potential and lower risk for adverse car-
diovascular events than sympathomimetic agents.®¢* Ad-
ditionally, because of its negligible sympathomimetic ac-
tivity, modafinil does not adversely affect nighttime sleep
when used as directed.

Armodafinil is the R-enantiomer of modafinil and has
been shown in double-blind studies to improve wakeful-
ness in patients with excessive sleepiness associated with
obstructive sleep apnea, shift work disorder, and narco-
lepsy.®2% These studies have also shown that armodafinil
improves wakefulness later during the day on an extended
MWT and that it improves fatigue as shown by the Brief
Fatigue Inventory.® Armodafinil was approved by the
FDA in 2007.

Modafinil and armodafinil are both approved for usein
patients with excessive sleepiness associated with narco-
lepsy, obstructive sleep apnea (as an adjunct to nNCPAP),
or shift work disorder. For patients with excessive sleepi-
ness due to narcolepsy, modafinil is recommended as a
“standard” treatment by the American Academy of Sleep
Medicine.® For obstructive sleep apnea and shift work
disorder, modafinil and armodafinil are the only FDA-
approved agents for the excessive sleepiness associated
with these disorders.

In several modafinil and armodafinil double-blind,
placebo-controlled studies involving more than 2,200 pa-
tients with excessive sleepiness associated with these
disorders,®>**5"="* poth agents consistently improved ob-
jective and subjective sleepiness, as demonstrated by im-
proved MSLT or MWT sleep latencies and ESS or KSS
assessments, respectively. The medications also improved
the ability to sustain attention, overall clinical condition,
and hedlth-related quality of life in patients with exces-
sive sleepiness associated with narcolepsy,® ™ obstruc-
tive sleep apnea, "% and shift work disorder.®*®"™ In
addition to the improvements in aertness in shift work
disorder patients following treatment with modafinil and
armodafinil, proportionately fewer modafinil-treated and
armodafinil-treated™ patients reported having accidents
or near accidents on the commute home.

Importantly, when used as an adjunct to nCPAPto treat
residual excessive sleepiness associated with obstructive
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sleep apnea, there was no reduction in nightly nCPAP
use with either modafinil or armodafinil .®*"%8" Both
modafinil and armodafinil are generally well tolerated;
the most commonly observed adverse events occurring
more frequently with modafinil and armodafinil (= 5%)
include headache, nausea, anxiety, and dizziness.”"

Sodium oxybate. Sodium oxybate (a sodium salt of y
hydroxybutyrate [GHB]) is a CNS depressant approved
by the FDA for the treatment of excessive daytime sleepi-
ness and cataplexy in patients with narcolepsy. Sodium
oxybate isaliquid agent that is administered immediately
before bedtime, with a subsequent dose 2 to 4 hours
later. The effect of sodium oxybate on daytime sleepiness
was evaluated in a multicenter, double-blind, placebo-
controlled study of 228 adults who had narcolepsy with
cataplexy.” After 8 weeks, patients treated with sodium
oxybate 6 g or 9 g demonstrated significant (P <.05)
dose-related decreases in subjective excessive sleepiness
symptoms, as assessed by the ESS, compared with pla-
cebo (P < .001 for each). Significant improvementsin ob-
jective excessive sleepiness, assessed by the MWT, were
seen in patients receiving 4.5-g or 9-g doses but were
particularly robust in those receiving 9 g; these patients
displayed an increase from baseline of more than 10
minutes—significant versus baseline as well as placebo
(P < .001 for each).”

In clinical studies of sodium oxybate, most patients
(approximately 80%) weretreated concurrently with stim-
ulants. Additionally, arecent study of patients with narco-
lepsy who were treated with sodium oxybate in combina-
tion with modafinil suggests that this combination may be
more effective at reducing excessive sleepiness symptoms
than monotherapy with either agent.®

Commonly reported side effects of sodium oxybate
(= 5% of patients in placebo-controlled studies) include
nausea, dizziness, headache, vomiting, somnolence, and
urinary incontinence.®* Because of this agent’s abuse po-
tential and association with significant CNS adverse
events, sodium oxybate isa Schedule |11 medication when
used for its approved indications of cataplexy and exces-
sive sleepiness associated with narcolepsy.

CONCLUSION

Excessive slegpinessis a common symptom associated
with awide range of medical, neurologic, and psychiatric
disorders and is frequently seen in primary care practice.
Excessive sleepiness is a serious, debilitating, potentially
life-threatening condition with enormous consequences
not only for the individual, but also for public health and
safety. Patients who are sleepy often present with vague
complaints of tiredness or fatigue. A rapid assessment of
these patients’ general level of slegpiness can be made
with a standardized screening tool, such as the widely
used ESS, which is easily administered in the primary
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care setting. In patients with excessive sleepiness, it is
imperative to identify its cause if possible and proceed
with referral to a sleep disorder specialist if needed. Ap-
propriate interventions can be thus initiated as quickly as
possible.

Excessive sleepiness, when managed appropriately,
improves the productivity and quality of life of patients
with this increasingly common complaint. Excessive
sleepiness is a very treatable condition, and increasing
emphasis should be placed on the substantial benefits that
accompany improvements in wakefulness.

Drug names: armodafinil (Nuvigil), dextroamphetamine (Dexedrine,
Dextrostat, and others), methamphetamine (Desoxyn), methylpheni-
date (Daytrana, Ritalin, and others), modafinil (Provigil), sodium
oxybate (Xyrem).
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