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ABSTRACT:

Excessive sleepiness occurs frequently in the
general population and is a common feature
of many psychiatric conditions. The
reductions in quality of life associated with
excessive sleepiness may be substantial,
involving compromised cognitive performance
and work productivity as well as possible
harm to the individual and the public.
Excessive sleepiness may be the result of a
number of extrinsic and intrinsic causes.
Although it is an established symptom of
certain psychiatric illnesses, abnormal
excessive sleepiness in psychiatric patients
may be the result of a comorbid disorder of
sleep or wakefulness. Underdiagnosis and
undertreatment of sleep disorders are
common in community psychiatric practices
because clinicians may not be aware of the
different causes and consequences of
excessive sleepiness. It is essential to
recognize and treat the underlying cause of
this disorder. In cases where sleep disorders
are suspected, a comprehensive treatment
program might include nonpharmacologic
approaches, pharmacologic approaches, or
both may need to be initiated to encompass
the complexity of sleep disorder treatments.
Careful monitoring and follow-up of patients
with excessive daytime sleepiness, including
counseling and long-term support, are
essential to ensure treatment compliance and
to maintain improvements over time.
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with the levels of alertness and

wakefulness needed to perform
tasks of daily living.! It is one of the
most frequently reported symptoms
associated with sleep deprivation or
sleep disorders.? Excessive sleepiness
commonly is seen in patients with
psychiatric disorders, particularly
affective disorders (e.g., depression,
atypical depression, seasonal
affective disorder) and psychosis
(e.g., schizophrenia), and in patients
taking certain psychiatric
medications (e.g., benzodiazepines,
tricyclic antidepressants).” Among
patients with major depressive
disorder (MDD), the prevalence of
hypersomnia may be as high as 10 to
20 percent.*® Furthermore, cross-
sectional studies suggest that
approximately five percent of the
general adult population in the

E xcessive sleepiness may interfere

United States complain of excessive
sleepiness.” This figure may reflect
the demands of a 24/7 global
economy, in which people work
longer hours at the workplace or at
home—thanks to technological
improvements and the internet.

The condition also affects overall
wellbeing. In a 2005 National Sleep
Foundation poll, 38 percent of adults
reported being so sleepy during the
day that it interfered with their daily
activities at least a few days a month
and 21 percent had this level of
daytime sleepiness for at least a few
days a week.® Half of all respondents
felt fatigued or not “up to par” during
waking hours at least one day a week
and 43 percent had missed work or
made errors at work at least one day
within the previous three months.

The diminished alertness,
attention, and concentration
associated with excessive sleepiness
may cause substantial morbidity and
mortality related to occupational
injury and motor vehicle accidents.’¢
Men with excessive sleepiness have
increased risk of a workplace injury,
as compared with non-sleepy
subjects." Mounting evidence
suggests that excessive sleepiness
among healthcare professionals
compromises both employee and
patient safety.'®'"'® In particular,
excessive sleepiness reported by

resident physicians due to sleep
deprivation has been shown to be a
leading cause of medical errors. This
continues to be a serious problem
despite attempts to mandate shorter
work hours.'**

In the 2005 National Sleep
Foundation poll, 60 percent of adult
drivers said they had driven a vehicle
while feeling drowsy within the
preceding year, and almost one third
admitted to falling asleep at the
wheel . Driving while drowsy
significantly increases by 4 to 6 times
the risk of an accident or near
accident.' In a recent internet
survey, 1.3 percent of 35,217
respondents reported having at least
one driving accident associated with
sleepiness within the preceding three
years.” Overall, 18.3 percent of
respondents reported at least one
near-miss associated with sleepiness,
while 1.8 percent reported four or
more near-misses. Moreover,
sleepiness is related to more than
100,000 police-reported automobile
accidents a year, with 71,000 injuries
and 1550 deaths.? Another one
million automobile accidents are
linked to inattention and fatigue.
These accidents cost approximately
$12.5 billion annually. Thus, the
impact of decreased alertness and
excessive sleepiness is substantial,
resulting in a diminished quality of

TABLE 1. Intrinsic and extrinsic causes of excessive sleepiness and impaired alertness

INTRINSIC

Narcolepsy
Sleep-related breathing disorders
Circadian rhythm disorders

Idiopathic hypersomnia

Medical conditions

Psychiatric disorders

e Psychosis (e.g., schizophrenia)
¢ Medication-induced disorders

Restless legs syndrome/periodic limb movement disorder

e Mood disorders (e.g., major depressive disorder,
atypical depression, seasonal affective disorder)

EXTRINSIC

Sleep deprivation

Poor sleep hygiene

Chronic alcohol or drug use
Sleep disruption related to
consumption of coffee, cola,

and other caffeinated
beverages
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life, reduced work productivity, and
compromised safety for the
individual and society.

There are many causes of
excessive sleepiness (Table 1).
Pathologic sleepiness can be caused
by external factors, primary
psychiatric or sleep disorders.*
Extrinsic factors include poor sleep
hygiene, chronic alcohol or drug use,
and the consumption of caffeinated
beverages.'#* Intrinsic causes include
psychiatric conditions, such as major
depressive disorder, and primary
sleep disorders, such as narcolepsy,
obstructive sleep apnea (OSA),
idiopathic hypersomnia, restless legs
syndrome/periodic limb movement
disorder (RLS/PLMD), and circadian
rhythm disturbances (e.g., shift work
disorder [SWD]). ** Excessive
sleepiness also may be caused by use
of prescription or over-the-counter
medications.” In many patients, a
primary sleep disorder causing
excessive sleepiness and a psychiatric
illness may coexist.” A National
Institute of Mental Health population-
based study showed that 46.5 percent
of patients diagnosed with
hypersomnia also were diagnosed
with a psychiatric illness.*

Many clinicians may be unaware of
the connection between sleep
disturbances and psychiatric
conditions and as a result may fail to
determine the cause of abnormal
excessive sleepiness.” Excessive
sleepiness is recognized as an
important comorbid condition in
patients with primary psychiatric
disorders. However, the etiologic
basis for this comorbidity is not well
understood.? To further complicate
matters, psychiatric illnesses often
affect sleep and wakefulness and
psychotropic medications may alter
normal patterns of sleep.* For
instance, psychiatric drugs, such as
sedating antidepressants, may
exacerbate excessive sleepiness.
Sleep disturbances may herald a
psychiatric problem, particularly
depression, anxiety disorder, and
substance abuse.® Despite these
diagnostic challenges, it is essential to
determine whether excessive
sleepiness is the consequence of an

@ Psychiatry 2007 [SEPTEMBER]

underlying sleep disturbance or a
medical or psychiatric condition so
that the cause can be found and
treated properly. Psychiatrists must
diagnose the primary condition before
beginning treatment, first with
nonpharmacologic approaches and
then with wake-promoting
medications.

CLINICAL ASSESSMENT

In light of the significant health
and economic burdens associated
with excessive daytime sleepiness, an
accurate diagnosis of its cause is
imperative. Unfortunately, excessive
sleepiness often is difficult to identify
and assess in psychiatry practices,
especially because the spectrum of
presenting complaints can range from
mild sleepiness to involuntary sleep
episodes.”” One common problem
involves the use of the terms
excessive sleepiness and fatigue.
Patients and clinicians often use
these terms interchangeably, but
despite some overlap, excessive
sleepiness and fatigue have different
features.® A patient with excessive
sleepiness may be unable to remain
awake while reading, resting, or
watching television, whereas an
individual with fatigue may express
feelings of apathy or listlessness
rather than sleepiness. The
International Classification of Sleep
Disorders-2, which classifies more
than 80 sleep disorders under eight
categories based on symptomatic,
pathophysiologic, and body system
criteria,**" describes excessive
sleepiness as a state, subjectively
reported by the patient, in which he
or she experiences difficulty
maintaining alertness and
wakefulness, followed by rapid
entrance into sleep when sedentary.
The severity of the abnormal
somnolence is based on the frequency
and level of daytime impairment and
dysfunction.

The evaluation of excessive
sleepiness should begin with a
detailed history, including assessment
of nighttime complaints and daytime
problems with maintaining
wakefulness and concentration.
Direct questioning of the patient and

a bed partner (if available) about
sleep habits may differentiate
nonspecific complaints, such as
fatigue, inattentiveness, and stress,
which are not related directly to
somnolence, from true excessive
sleepiness.® It is important to
remember that individuals have a
moderate ability to predict
performance impairment resulting
from sleepiness.”* In addition, many
people may be reluctant to admit
having cognitive or functional
difficulties at work or while driving.
Any relevant comorbid medical
conditions and medication use, as
well as the use of legal substances
(e.g., alcohol, caffeine, tobacco
products), are important factors that
should be identified.

Clinical risk factors. A focused
physical examination is important
because obesity and systemic
hypertension are associated with
sleep-disordered breathing (SDB)."*
Obesity increases the risk of
developing OSA from 2 to 4 percent
in the general adult population to 20
to 40 percent in individuals with a
body mass index (BMI) above 30.*
Factors predictive of OSA in the
severely obese include observed
apneas, male sex, higher BMI, older
age, increased fasting insulin, and
glycosylated hemoglobin Alc levels.*
OSA has long been associated with
hypertension, and there is growing
evidence that the relationship may be
causal.* Even patients with mild to
moderate OSA have an elevated risk
of high blood pressure and associated
comorbidities (e.g., cardiovascular
disease, stroke, decreased quality of
life).

In addition, an upper airway
examination (i.e., assessment of the
posterior airspace, lower jaw
structure, neck circumference)
should be part of the physical
examination.” Many upper airway
variables shown to be associated with
OSA have been incorporated into
complex predictive models, but
unfortunately these models are not
practical in community office
practices. However, Nuckton and
colleagues have found that the
Mallampati score, which is used to



identify individuals who may be at
risk for a difficult tracheal intubation,
is predictive of the presence and the
severity of OSA.* The simplicity of
this method of assessing the upper
airway makes it a fast and convenient
tool in clinical settings. Another
commonly used staging system for
SDB is the Friedman scale.”

DIAGNOSTIC TESTING

Validated self-administered
questionnaires have been used in
research studies and in the clinical
setting to determine sleep habits and
assess the effects of sleep-inducing
and wake-promoting medications.
Such questionnaires may be
incorporated into clinical practice
settings to supplement the clinical
interview. Sleep studies, such as the
polysomnogram (PSG), the multiple
sleep latency test (MSLT), and the
maintenance of wakefulness test
(MWT), must be performed in a sleep
laboratory, and although more labor
intensive, may also be helpful in
evaluating diminished alertness and
excessive sleepiness.

The most commonly used
questionnaire to assess excessive
sleepiness is the Epworth Sleepiness
Scale (ESS) (Figure 1). The ESS is a
simple self-administered
questionnaire that offers a subjective
measurement of a patient’s level of
excessive sleepiness, defined as the
average sleep propensity.”® The
patient assesses his or her likelihood
of falling asleep in eight situations.
Ratings on the ESS range from 0
(would never doze or sleep) to 3
(high chance of dozing or sleeping).
As with any subjective instrument,
the ESS may be influenced by patient
motivation, recall bias, and fatigue.
Some researchers have questioned
whether the ESS is a valid surrogate
for objective tests, such as the MSLT.”

Other subjective tests include the
Karolinska Sleepiness Scale (KSS),
the Stanford Sleepiness Scale (SSS),
and the Sleep-Wake Activity
Inventory (SWAI). Although useful in
tracking symptoms over time, the
KSS, SSS, and SWAI are not as
effective as the ESS in making an
overall assessment of sleepiness.”

The Epworth Sleepiness Scale

Name:

Today’s date:

Your age (years):

Your sex (male = M; female = F):

How likely are you to doze off or fall asleep in the following situations, in contrast
to feeling just tired? This refers to your usual way of life in recent times. Even if
you have not done some of these things recently, try to work out how they would
have affected you. Use the following scale to choose the most appropriate number

for each situation:

0 = would never doze

1 = slight chance of dozing

2 = moderate chance of dozing
3 = high chance of dozing

Situation

Sitting and reading
Watching TV

Sitting, inactive in a public place (e.g., a theatre or meeting)
As a passenger in a car for an hour without a break
Lying down to rest in the afternoon when circumstances permit

Sitting and talking to someone

Sitting quietly after a lunch without alcohol
In a car while stopped for a few minutes in traffic

Thank you for your cooperation.

Chance of dozing

FIGURE 1. Epworth Sleepiness Scale. [Johns M. A new method for measuring daytime

sleepiness: The Epworth Sleepiness Scale. Sleep 1991;14(6):540-5.]

Polysomnography. A PSG is the
primary objective test to look for
sleep disordered breathing or to
investigate abnormal movements
during sleep.” Usually performed
overnight, a PSG monitors multiple
neurophysiologic and
cardiorespiratory variables to assess
sleep stages, limb movements, airflow,
respiratory effort, heart rate and
rhythm, oxygenation, and body
position. Although it is common for
physicians to diagnose a sleep
disorder on the basis of a single night
study, multiple recordings may
provide more reliable information.?
Unfamiliar surroundings may disturb
the sleep architecture and result in
inaccurate test results. On the other
hand, a controlled testing
environment may remove
environmental factors in the home

that can interfere with sleep,
potentially biasing results.

The American Academy of Sleep
Medicine recommends the use of PSG
for the diagnosis of a number of
sleep-wake disturbances,* including
sleep-related breathing disorders,
narcolepsy (the night before a MSLT),
sleep-related behaviors that may
result in injury to the patient or
others,* and atypical or unusual
parasomnias.

PSG is not routinely needed to
diagnose or treat RLS, circadian
rhythm disorders, uncomplicated
parasomnias, or depression.

Multiple sleep latency test. The
MSLT, an objective measure of
excessive sleepiness, is considered to
be the gold standard measure of
somnolence.” The test was developed
to assess excessive sleepiness and to
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TABLE 2. Techniques to improve sleep hygiene

Maintain a comfortable bedroom temperature

Establish a regular sleep-wake schedule and avoid oversleeping

Go to bed only when sleepy

Do not eat, drink, watch television, smoke, use a computer, or read in bed

Avoid clock-watching

Do not exercise within three hours of bedtime

Engage in relaxing activities before going to bed

Do not go to bed feeling hungry

Do not drink caffeinated beverages in the evening

Avoid drinking alcohol before going to bed

determine the presence of sleep-onset
rapid eye movement periods
(SOREMP).* The MSLT is used to
diagnose narcolepsy* and idiopathic
hypersomnia,* as well as to monitor
treatment effects.”

The MSLT measures an individual’s
physiologic sleep tendency when
potential alerting cues are controlled.
These cues may be environmental
(e.g., light, sound, temperature) or
internal (e.g., circadian and
homeostatic rhythms).” Sleep latency
is assessed over five daytime nap trials
of 20 minutes each, at two-hour
intervals.? A two-week sleep log and
nocturnal sleep PSG should always
precede an MSLT to exclude other
possible causes of a short MSL and
multiple SOREMPs, such as OSA, sleep
deprivation, and delayed-phase sleep
syndrome. Patients should be advised
not to take stimulant medications or
REM-suppressing medications for two
weeks before the test.” Drug
discontinuation may be impractical for
some patients; however, MSLT results
are more difficult to interpret if the
medications are not discontinued. In
many cases, it may be reasonable to do
a urine drug screen before the patient
starts the MSLT.
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Several physiologic factors
influencing MSLT have been reported,
they include age, circadian rhythms,
prior total sleep times, current
medications, and sleep structure
disruption due to a comorbid
condition. For example, prepubescent
children have the longest sleep
latencies and young adults have the
shortest.” For shift workers and
individuals with delayed sleep phase
syndrome, the timing of the test is
critical, because variations in
circadian phases may alter sleep
latency times and SOREMPs.*

Maintenance of wakefulness
test. The MWT determines an
individual’s ability to maintain a state
of wakefulness.” A large study of 258
consecutive patients undergoing
evaluation for excessive sleepiness
found that although the MSLT and the
MWT measure different things
(tendency to fall asleep and ability to
stay awake, respectively), there is a
low but significant correlation
between the test results.*

In summary, the MSLT is a reliable
objective test to assess excessive
daytime sleepiness, and the MWT is a
reliable objective test to assess the
ability to maintain wakefulness.

Nevertheless, the variability in MSL
due to protocol differences and
potential confounding factors (e.g.,
prior activity, caffeine use, age),
coupled with the nonspecificity of
SOREMPs, led a task force of the
American Academy of Sleep Medicine
to recommend caution in making a
diagnosis of excessive sleepiness
based solely on MSLT or MWT
findings.” These test results, along
with patient history and other medical
data, should be incorporated into the
diagnosis, since excessive sleepiness
due to an intrinsic sleep disorder may
have a marked effect on job status,
quality of life, and safety.

TREATMENT OF EXCESSIVE
SLEEPINESS

The first step in treating excessive
sleepiness is to determine its cause.
For example, if the excessive
sleepiness is due to OSA, nasal
continuous positive airway pressure
(nCPAP) and weight loss may be the
primary treatments. In contrast,
treatment of RLS/PLMD may consist
of improvements in sleep hygiene, use
of iron supplements, and reduction in
consumption of alcohol, caffeine, and
tobacco products.*” If sleepiness
persists despite nonpharmacologic
treatments, appropriate
pharmacotherapy may be indicated.
This includes modafinil for residual
sleepiness in the setting of OSA
treated with nCPAP, dopaminergic
agents, benzodiazepines, and
anticonvulsants for RLS/PLMD.

Nonpharmacologic approaches.
Treatment of sleep deprivation due to
poor sleep behaviors should begin
with nonpharmacologic approaches to
increase total sleep time. These
strategies include measures to
improve sleep hygiene (Table 2). In
some situations, a trial of short
scheduled naps may be helpful, since
supplementary sleep periods will
increase total sleep time.* Patients
with excessive sleepiness should be
instructed to reserve use of the
bedroom for sleep and sexual activity.
Other activities, such as eating,
drinking, watching television,
smoking, reading, and working on the
computer, should be performed



outside of the bedroom. To prevent
the development of
counterproductive sleep habits,
patients who are unable to fall asleep
after 20 to 30 minutes should leave
the bedroom and engage in a relaxing
activity, such as reading or watching
television. Patients should return to
bed only when they are sleepy.

Pharmacologic treatments.
Pharmacologic options to treat
excessive sleepiness include several
different chemical classes of wake-
promoting medications: 1) direct-
acting sympathomimetics (e.g.,
phenylephrine); 2) indirect-acting
sympathomimetics (e.g.,
methylphenidate, amphetamine); and
3) nonsympathomimetic stimulants
(e.g., caffeine, modafinil) (Table 3).*
In addition, there are numerous
activating antidepressants, such as
bupropion, protryptyline, and several
of the selective serotonin reuptake
inhibitors (SSRIs), that may be
considered for psychiatric patients
who have sedation problems. REM-
suppressing antidepressants,
including venlafaxine and older
tricyclic drugs, may be effective in the
treatment of cataplexy, hallucinations,
and sleep paralysis.

Sympathomimetic agents. The
earliest treatments used for excessive
sleepiness, the amphetamines,
achieve their alerting effects by
directly or indirectly regulating
dopaminergic and noradrenergic
systems located in the ventral
tegmental area and the locus
coeruleus, respectively, which project
widely throughout the brain.
Activation of non—-wake-promoting
regions, including the striatum and
nucleus accumbens, may produce
side effects such as tics and abuse
liability.*

As noted by Mitler and O’Malley in
a previous review of
sympathomimetic alerting agents, the
dosing guidelines for traditional
stimulants, such as
dextroamphetamine and
methamphetamine, have not changed
significantly since their development
nearly 70 years ago.” In a 1956 study,
daily doses of methylphenidate
ranging from 20mg to 240mg

TABLE 3. Currently available wake-promoting medications

Caffeine

Sympathomimetics

respiratory rates,
disturbed sleep,
withdrawal
symptoms

Gl disturbances;
aggravation of
existing mood
disorders;

Half-life (hours) Bat) 11-20 12-15
Daily dose range 50mg—-200mg * 200mg-60mg
Side effects Gl disorders, Cognitive, Headacheft,
flushing, sweating, | behavioral, and nausea,
elevated heart and | motor problems; Nervousness,

rhinitis, diarrhea,
back pain, anxiety,
insomnia,
dizziness, dypepsia

(headache, anxiety)

headache;
insomnia; anorexia;
abuse liability**

* Methylphenidate: up to 60mg; dextroamphetamine: up to 60mg;

methamphetamine: 5-50mg.

T Regular blood pressure monitoring is recommended.

** Not indicated for patients with pre-existing cardiovascular problems, including
hypertension. Regular blood pressure monitoring is essential in all patients.

demonstrated effectiveness in treating
excessive sleepiness.” Treatment
often begins with trials of low to
moderate doses of amphetamines or
methylphenidate, with titration up to
60mg of either drug as necessary to
promote alertness. Amphetamine
prescriptions above 60mg per day are
not recommended.” Amphetamines
are available in a range of
preparations with different half-lives,
allowing flexibility in the development
of dosing strategies (Table 3).
Dose-dependent adverse events
associated with sympathomimetic
therapy include headaches, irritability,
nervousness, decreased appetite,
insomnia, gastrointestinal problems,
dyskinesia, and palpitations.*
Nighttime sleep also may be
disturbed.” Pre-existing psychiatric
problems may be aggravated,
although psychosis and hallucinations
rarely are reported in patients taking
amphetamines for excessive
sleepiness.* Cognitive, behavioral, and
motor problems (e.g., obsessive
thought patterns, paranoia,
stereotypical movements,
perseveration) may develop after
sustained use of sympathomimetic

therapies at high doses. The
frequency of side effects is similar
with use of methylphenidate and
amphetamine.®

Although cardiac and vascular
complications are infrequent,
advanced cardiovascular disease is a
contraindication for sympathomimetic
drug use. Isolated cases of stroke,
cardiomyopathy, and ischemic
vascular complications have been
reported with chronic use of these
medications, especially at high
doses.* However, substantial numbers
of patients have taken
sympathomimetic drugs for many
years without experiencing adverse
cardiovascular events. Moreover,
normotensive patients typically do not
experience clinically significant
increases in blood pressure at
standard doses.” Nevertheless,
patients receiving sympathomimetic
therapy should have regular blood
pressure monitoring.

The abuse potential of
sympathomimetic drugs is high. Even
though most users (more than 90%)
do not become addicted, compulsive
use may lead to dependence.”
Bingeing may produce a sequence of
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psychiatric symptoms beginning with
euphoria and culminating in psychosis;
these may be followed by exhaustion,
anxiety, depression, and a strong need
for sleep. Amphetamine withdrawal is
associated with apathy, anhedonia,
and drug cravings, which subside over
subsequent weeks.*

Tolerance to the alerting effects of
sympathomimetic therapy may
develop with varying frequencies and
is most evident in patients taking high
doses. It is believed that habituation is
true tolerance, rather than a
consequence of diminished nocturnal
sleep. Tolerance does not appear to be
less common with methylphenidate
than with dextroamphetamine.®

Caffeine. Often used as a remedy
for sleepiness, caffeine has central

SWD.” Slow-release caffeine (300mg)
was shown to be effective for a longer
period than napping in counteracting
drivers’ sleepiness induced by partial
sleep deprivation.” Also, high doses of
caffeine (600mg) compared favorably
with 200mg and 400mg of modafinil in
maintaining alertness and cognitive
performance in healthy sleep-deprived
young adults.” The body of evidence
shows that caffeine may improve
alertness and reduce the risk of
accidents and injuries in sleep-
deprived individuals. For these
reasons, caffeine is used most
commonly in acute situations (e.g.,
while driving) to prolong wakefulness.
However, the benefits may be lost if
the dose is not adequate, if the timing
of administration is incorrect, or if

Nonpharmacologic approaches to treat should
be introduced initially, with an emphasis on
proper sleep hygiene and, in some cases, the
use of short prophylactic naps. If these
techniques do not resolve the problem, a
wake-promoting agent or stimulant medication

may be indicated.

nervous system (CNS) effects by
antagonizing adenosine receptors in
the hypothalamus. Adenosine
contributes to the homeostatic sleep
regulatory system, and extracellular
levels rise during sustained periods of
wakefulness.” By inhibiting Al
adenosine receptors, caffeine prevents
sleep onset; this action may produce
the side effects often associated with
the drug, including gastric stimulation,
diarrhea, flushing, sweating, and
elevated heart and respiratory rates.*
The well-known effects of caffeine
on alertness and cognitive skills have
been demonstrated in numerous
clinical studies. Caffeine supplements
taken at bedtime can delay sleep onset
and disrupt sleep continuity.” At doses
of 2mg/kg, caffeine improved
psychomotor performance and
vigilance in patients, demonstrating
that caffeine is a useful treatment for
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there is a background of severe
caffeine dependence.* Habituation
may also pose a problem (Table 3).

In the context of excessive
sleepiness, the most important side
effect associated with caffeine is
disturbed nighttime sleep. This side
effect typically is seen in patients with
high caffeine sensitivity and often is
missed as a cause of abnormal
nocturnal sleep in those who have
become habituated to the drug. In
addition, caffeine may be implicated in
sleep fragmentation in the elderly,
who have slower metabolic rates.
Clinicians should discuss caffeine use
whenever addressing a patient’s
complaints about sleeplessness.
Education may help patients moderate
their caffeine consumption if it is
identified as a factor in sleep onset
and maintenance. Abrupt cessation of
caffeine consumption may cause

headaches, increased anxiety and
depression, reduced vigor, and
increased fatigue.” In general,
moderate doses of caffeine are safe in
the absence of these side effects.

Modafinil. Modafinil is a novel
somnolytic agent approved for the
treatment of excessive sleepiness
associated with narcolepsy, SWD, and
OSA refractory to mechanical
treatments such as nCPAP.» Although
the precise mechanism of action
remains unclear, the drug does not
appear to be a dopaminergic agonist
and its regional effects differ from
those of sympathomimetic agents.
There is evidence that modafinil is
active in selected areas of the
hypothalamus and the central nucleus
of the amygdala; these regions of the
brain are thought to be involved in
regulating sleep-wake behavior.® It is
likely that the drug uses multiple
mechanisms to trigger sleep-wake
centers in the hypothalamus.*

The standard dose of modafinil for
the treatment of excessive sleepiness
is 200mg per day,” although some
individuals with severe sleepiness may
require up to 600mg per day in
divided doses (400mg at 7 AM, 200mg
at noon) for symptomatic relief (Table
3).k

Modafanil may be preferable to
sympathomimetic agents as a
treatment option because of its
favorable side effect profile. It was
well tolerated in clinical trials, with
headache the most frequent adverse
event.” % No significant cardiovascular
or psychiatric events were reported,
although a few patients complained of
insomnia or nervousness. These
symptoms typically were transient and
dose dependent, and habituation to
modafinil rarely has been a matter of
concern.” Modafinil at the
recommended doses has not been
found to increase blood pressure
significantly;” however, regular blood
pressure monitoring may be needed
during the first few months of therapy:.

Initial results from a series of
clinical studies suggest that modafinil
has the potential to improve
symptoms of residual excessive
sleepiness in patients with
depression.®** Modafinil may augment



serotonergic drug therapy in partial
responders who experience sleepiness
and fatigue. Further research may
show that modafinil is a useful
adjunctive treatment for the short-
term management of patients with
depression who experience persistent
sleepiness and fatigue.

In addition, modafinil may be
effective in mitigating the sedating
effects of various antipsychotic,™™
antidepressant,” and mood-stabilizing
drugs.” Additional studies are
necessary to confirm whether
modafinil will play a role in the
treatment of psychiatric patients with
excessive somnolence.

Sodium oxybate. Sodium oxybate
(sodium salt of gamma hydroxybutyric
acid) is indicated for treating the
sleepiness and cataplexy associated
with narcolepsy. By activating gamma-
aminobutyric acid b (GABADb) and
possibly modulating GABAa and
GABACc, sodium oxybate improves
sleep architecture by increasing slow-
wave sleep duration and delta power
and decreasing REM sleep duration.™
The drug, which is effective in treating
cataplexy, has been shown to limit
nocturnal sleep disruptions and
consolidate sleep.” Although sodium
oxybate is usually well tolerated at
indicated doses, there have been
reports of respiratory depression,
confusion, and depression and at toxic
doses, bradycardia and hypotension.™

CONCLUSION

Excessive sleepiness is a common
symptom that may be related to sleep
deprivation or other sleep disorders,
such as narcolepsy, OSA, and SWSD.
Excessive sleepiness also is a frequent
complaint of many patients with
psychiatric illness. Sleep disorders and
psychiatric conditions often coexist. A
poor understanding of the relationship
between these comorbidities may
result in misdiagnosis, undertreatment
and decreased quality of life. This in
turn may lead to compromised
personal and public safety, particularly
when patients are driving or operating
machinery.

An accurate diagnosis starts with a
detailed interview with the patient
about possible factors that may

contribute to the abnormal sleepiness.

The evaluation process may require a
sleep study. Nonpharmacologic
approaches to treat should be
introduced initially, with an emphasis
on proper sleep hygiene and, in some
cases, the use of short prophylactic
naps. If these techniques do not
resolve the problem, a wake-
promoting agent or stimulant
medications may be indicated. A
variety of classes and formulations of
drugs are available. These
medications have been shown to
enhance alertness, increase
wakefulness, improve cognition and
performance, and decrease the
subjective sense of fatigue and should
become part of a comprehensive
treatment program.

There have been no studies
comparing the effectiveness of
commonly used wake-promoting
agent and CNS stimulants. However,
modafinil may be considered a good
first choice for patients with
narcolepsy, SWD, or OSA who have
residual sleepiness despite adequate
nonpharmacologic treatment.
Modafinil may improve wakefulness
without major side effects and only a
slight risk of tolerance. Emerging
research shows that modafinil may be
useful in the treatment of sleepiness
associated with MDD and in reducing
sedation caused by psychotropic
medications. Patients who do not
respond to modafinil may benefit
from a sympathomimetic drug. In
individuals with narcolepsy, sodium
oxybate should be a consideration
when stimulant medications are
inadequate. Regardless of which
treatments are used, physicians
should monitor their patients
regularly and provide counseling and
long-term support to help patients
adjust to the chronic nature of their
condition and ensure treatment
adherence over time.

Excessive daytime sleepiness and
impaired alertness are often difficult
to identify and assess. However,
because of the heavy social and
economic burden on society,
clinicians should evaluate and treat
excessive sleepiness as part of a
comprehensive treatment regimen.
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