Medications for the Treatment of Sleep Disorders:
An Overview
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Sleep disorders can be divided into those pro-
ducing insomnia, those causing daytime sleepi-
ness, and those disrupting sleep. Transient insom-
nia is extremely common, afflicting up to 80% of
the population. Chronic.insomnia affects 15% of
the population. Benzodiazepines are frequently
used to treat insomnia;.-however, there may be a
withdrawal syndrome with rapid eye movement
(REM) rebound. Two newer benzodiazepine-like
agents, zolpidem and zaleplon, have fewer side
effects, yet good efficacy. Other agents for insom-
nia include sedating antidepressants-and.over-the-
counter sleep products (sedating“antihistamines).
Nonpharmacologic behavioral methods may-also
have therapeutic benefit. An understanding of the
electrophysiologic and neurochemical correlates
of the stages of sleep is useful in defining and
understanding sleep disorders. Excessive daytime
sleepiness is often associated with obstructive
sleep apnea or depression. Medications, including
amphetamines, may be used to induce daytime
alertness. Parasomnias include disorders of
arousal and of REM sleep. Chronic medical ill-
nesses can become symptomatic during specific
sleep stages. Many medications affect sleep
stages and can thus cause sleep disorders or
exacerbate the effect of chronic illnesses on sleep.
Conversely, medications may be used therapeuti-
cally for specific sleep disorders. For example,
restless legs syndrome and periodic limb move-
ment disorder may be treated with dopamine ago-
nists. An understanding of the disorders of sleep
and the effects of medications is required for the
appropriate use of medications affecting sleep.
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E ach of us will spend a third of our lives asleep.
Sleep is a complex and pervasive cognitive state
affected by medications in many different ways. The field
of sleep disorders medicine has become increasingly
complex with more than 90 disorders of sleep described,
each with clear diagnostic criteria. An even larger group
of diseases produces mental or physical discomfort affect-
ing sleep. Sleep disorders can generally be divided into 3
large groups: (1) those producing insomnia (complaints of
difficulty falling asleep, staying asleep, or nonrestorative
sleep), (2) those with a primary complaint of daytime
sleepiness, and (3) those associated with disruptive be-
haviors during sleep—the disorders of arodsdlhere is

a full range of medications used to treat these disorders,
each with particular benefits as well as potential for harm.

MEDICATIONS FOR
THE TREATMENT OF INSOMNIA

Sedatives and Hypnotics

Insomnia is an extremely common complaint. Transient
insomnia (< 2 weeks in duration) affects up to 80% of the
population-on a yearly basisChronic insomnia affects
15% ofthe'populatiohln the 1990s in the United States,
2.6% offadults'were using prescription sedative-hypnotic
medications -and 3.1%, over-the-counter (OTC) sleep
medications (primarily antihistaminesYhe comparative
frequency of the/more”common diagnoses resulting in
chronic insomnia is presented graphically in FiguPe 1.

Historically, sedative/hypnetics have been some of the
most commonly prescribed drugs. Chloral hydrate was
the original “Mickey Finn” slipped into.the drinks of un-
suspecting marks for the purposes of. criminal activity.
Unfortunately, the median lethal dose @Pfor chloral
hydrateis quite close to the therapeutic dose; and murders
rather than robberies were often the result. In the years
leading up to the 1960s, barbiturates were commanly uti-
lized for their sedative effects. Unfortunately, these medi-
cations can be drugs of abuse and have a significant dan-
ger of overdose. Marilyn Monroe, Elvis Presley, and Jim
Morrison,among others, were celebrities who died during
this era from overdoses of sleeping pills. These medica-
tions and similar barbiturate-like medications (methaqua-
lone, glutethimide, ethchlorovynol, methyprylon) can still
be prescribed, but should be used sparingly because of
their potential for abuse and overddse.

Primary Care Companion J Clin Psychiatry 2001;3(3)



Medications for Sleep Disorders

minimal, although any agent used to induce sleep can
result in a dependence on that agent to induce sleep. Idio-
lnas(f:ggﬁ(;giene other syncratic reactions of persistent daytime somnolence and/
Substance or memory loss have been reported in some patients.
Abuse Tachyphylaxis is unusual, and thus they can be used on a
Peychopatholaglc long-term basis. Sleep is altered minimally, and REM re-
bound is not associated with these agents (Tabié'd).
Zolpidem has a 6- to 8-hour half-life and zaleplon is
shorter acting (3—4 hours). Clinical comparison of these
Respiratory agents suggests that zolpidem may have greater sleep-
Steep Disorders inducing efficacy and zaleplon, fewer side effects.
In the last 30 years, althougte drugs for treatment of

Figure 1. Diagnoses Resulting in Chronic Insomnia®

Anxiety
Disorder

Mood Disorder
(Depression)

Restless Legs Syndrome/ insomnia have become safer, the number of sedatives and
Periodic Limb Movement hypnotics prescribed in the United States has declined.
Disorder . . .,
_ . This decrease most likely reflects the public’s and the
“Meta-analysis data from Satejaefal. medical community’s increasing understanding of the side

effects and limitations of the available hypnotic drugs.
Nonpharmacologic behavioral methods, such as sleep hy-

In the 1970s benzodiazepines became available for thegiene, hypnosis, relaxation training, sleep restriction, and
treatment ofnsomnia. These drugs actygaminobutyric cognitive therapies, have showherapeutic benefit in the
acid (GABA) neuroreceptors and have far less overdosetreatment of insomnid.
danger and abuse potential than previous medications The physician treating insomnia should make the appro-
used for sleep. The many drugs in<this class are bestpriate diagnosis before initiating therapy. Insomnia is com-
viewed therapeutically based on their pharmacodynamicsmonly a symptom of nocturnal discomfort, whether psy-
(Table 1). Rapid onset of action is characteristic’of flur- chological, physical, or environmental. Medications, in
azepam and triazolam, indicating that both of these agentsgeneral, can be safely utilized on a short-term basis for the
have excellent sleep-inducing effects. Flurazepigendi- treatment of transient insomnia. Chronic hypnotic medica-
azepam and clorazepate, has active breakdown ‘produetstion use has been associated with the development of mood
This characteristic results in an extraordinarily long active ‘disorders (depression) and hypnotic-dependent disorders
half-life, which can approach 11 days. This prolonged ef/ of sleep'® Therefore, the underlying reasons and diseases
fect in the elderly has been associated with increased autaesulting in._chronic insomnia should be addressed. Ap-
accidents andalls with hip fractures:® Withdrawal from proximately 10% of the cases of chronic insomnia are due
these long-acting agents can be difficult, causing an initial to anxiety or.panic disorder. For patients in this category
syndrome of insomnia followed by persistent anxiety that and those with'idiopathic insomnia (persistent lifelong in-
may extend beyond the half-life of the agent. somnia without other. sleep-associated diagnoses), chronic

Benzodiazepines are rapid eye movement (REM) hypnotic use'can be justified and is indicat&df.
sleep—suppressant medications, and withdrawal often re-
sults in episodes of increased REM sleep (REM sleep re-Other Sedating Agents
bound). REM sleep is known to have a role in learning  Ethanol is probably thefmost widely used hypnotic
and memory consolidation. For short-acting agents suchmedication. In patients with chronic insomnia, 22% report
as triazolam, this rebound occurs during the same night inusing ethanol as a hypnofit’ Unfortunately, chronic use
which the medication was taken and has been associatedo induce sleep can result in tolerance, dependence, and
with daytime memory impairment, particularly at higher diminished sleep efficiency and quality/When ethanol is
dosages$!® Temazepam and estazolam have half-lives used in excess with other sedative/hypnotic agents, over-
compatible with an 8-hour night of sleep. Temazepam, be- dose can be fatal.
cause of its slower onset of action, is less efficacious as a Over-the-counter sleeping pills contain sedatmd-
sleep-inducing agent than other drugs used as hypnoticshistamines, usually diphenhydramine. These agents are
in this class?! All benzodiazepines can result in respira- varyingly effective, but may result in daytime sleepiness,
tory depression in patients with pulmonary disease and cognitive impairment, and anticholinergic effects that per-
may lose sleep-inducing efficacy with prolonged 113é. sist into the day after use, affecting driving performafce.

The newer hypnotics zolpidem and zaleplon are These agents are not recommended for use in the eitlerly.
benzodiazepine-like agents, exerting effects at the sameSeizure thresholds can be lowered by their use in epileptic
GABA receptors. Withdrawal from benzodiazepines is not patients. The side effect profiles of the newer sedatives
blocked by these agents. Both haxeellent efficacy with and hypnotics are generally more benign that those of the
minimal side effects. Abuse potential for these agents is sedating antihistaminé$*®
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Table 1. Sedatives and Hypnotics®

Class Drug Sleep Stage Effects Significant Side Effects Indications
Benzodiazepine Decreased amplitude stage 3 and 4 Loss of effect with chronic use
Increased stage 2 [all] Dependence
Short onset, Triazolam Shortened sleep latency Antegrade amnesia Transient insomnia
short-life, In night, REM sleep rebound
<4h
Short onset, Estazolam Shortened sleep latency Daytime sleepiness Transient insomnia
mediume-life, Decreased REM sleep
8.5h
Short onset, Flurazepam Shortened sleep latency Daytime sleepiness, chronic Transient insomnia,
long-life, Decreased REM sleep buildup (car accidents, hip anxiety
50-330/h Withdrawal REM sleep rebound fractures)
Medium-onset, Temazepam Decreased REM sleep Daytime sleepiness, Transient insomnia,
medium-life, Clonazepam poor sleep induction anxiety, PLMD,
7-10 h parasomnia
GABA receptor agents
Short onset, Zolpidem Shortened sleep latency, Idiosyncratic daytime sleepiness Transient insomnia,
medium-life benzodiazepine effects with or antegrade amnesia chronic insomnia
dose above that normally
prescribed
Short onset, Zaleplon

short-life
Other agents

1) Chloral hydrate Chloral hydrate

2) Barbiturates and
barbiturate-like

Phenobarbital, etc
Methaqualone

agents Glutethimide
Ethchlorovynol
Methyprylon
3) Sedating Diphenhydramine
antihistamines,
H,-blockers

1)/Short sleep latency,
decreased REM sleep,
withdrawal REM sleep rebound
2) REM suppression,
short sleep'latency, decreased
REM: sleep,withdrawal REM
sleep rebound

3) Decreasedsleep latency in some

patients

1) Low lethal dose, loss of
effect with chronic use

1) Transient insomnia
in controlled

settings

2) Addiction, low lethal dose, 2)No sleep indications

loss of effect with chronic use

3) Daytime sedation, confusion 3) Transient insomnia

3Data from Pagel’ Abbreviations: GABA =y-aminobutyric acid, PLMD.= periodic limb movement disorder, REM = rapid eye movement.

Anidepressants

Sedating antidepressants are often used to treat insom-

nia. A significant percentage of ind

ividuals with chronic Most

MEDICATIONS INDUCING INSOMNIA

medications affecting central nervous system

insomnia and/or daytime sleepiness also have depressivdCNS) functioning can induce insomnia in some patients.
symptoms. Chronic insomnia itsetbin lead to depres- A sleep history.in a’patient with insomnia should include a
sion!” Depression associated with insomnia is likely a review of all medications,jincluding OTC products. Com-
different diagnostic entity than depression without insom- mon culprits include medications affecting neurotrans-
nia, and treatment of the formetith nonsedating anti-  mitters, such asorepinephrine, serotonin, acetylcholine,
depressants may produce no improvement in sleep everor dopamine. Less commonly; agents such as antibiotics,
when the underlying depression resolffeblse of anti- antihypertensives, oral contraceptives, and thyroid re-
depressants is limited by side effects (anticholinergic ef- placements can induce insomnia ‘in ‘susceptible individ-
fects, daytime hangover, etc.) and danger with overdoseuals (Table 2}*?* Over-the-counter medications that may
(particularly the tricyclics}-??*Sedating antidepressants induce insomnia include decongestants,(including nose
include the tricyclics (amitriptyline, imipramine, nor- sprays), weight loss agents, ginseng preparations, and
triptyline, etc.), trazodone, and the newer agents mirtaz- high-dose vitamin B Finally, chronic and long-term
apine and nefazodone. The selective serotonin reuptakesedative/hypnotic use to induce sleep may causetolerance
inhibitors (SSRIs) have a tendency to induce insomnia; to the sedative effect and can contribute to chronic in-
however, in some patients, paroxetine may induce mild somnia**®

sedation. Depression-related insomnia responds to sedat-

ing antidepressantsiore rapidly and with lower doses Daytime Sleepiness

compared with other symptoms of depreséiom pa- Surprisingly, despite insomnia being such a common
tients with insomnia and concomitant depression, anti- complaint, many patients presenting with symptoms of a
depressants are often used in combinatiih sedative/ sleep disorder are not complaining of insomnia. Exces-
hypnotic medication¥: sive daytime sleepiness is present in 5% to 15% of the
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Table 2. Drugs Known to Cause Insomnia

Corticotropin (ACTH) and cortisone
Antibiotics; quinolones
Anticonvulsants
Antihypertensivesd-agonists 3-blockers, central acting agents)
Antidepressants

Antineoplastic agents

Caffeine

Diuretics

Ephedrine and pseudoephedrine
Ethanol

Levodopa

Niacin

Oral contraceptives

Figure 2. Characteristic Electroencephalographic Patterns of
Human Sleep Stages?
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Sleep spindle K complex

Psychostimulants . and,amphetamines
Sedative/hypnotics
Thyroid preparations
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Delta sleep: (stages 3 and 4) 1/2 to 2 cps-delta waves > 75 pVv

population**'” Many patients with excessive daytime *\ f /\ A ‘K
sleepiness, particularly those who also complain of snor- \JJ\“J ‘\A ’ | \J\MJ \ f\«ﬂ
ing, will require overnight sleep‘evaluation (polysomnog- ISR |

raphy) because of the potential diagnosis of obstructive
sleep apnea. Obstructive sleep apnea’is usually treated REM sleep: low voltage-random, fast with sawtooth waves
with continuous positive airway pressure (CPAP), a sys-
tem that utilizes positive nasal pressure to maintain air- Sawtooth wives. Sawioom maves
way pate;ncy during sleep.. Other treatment approaches foraRelorinteol with permission from Haf.
obstructive sleep apnea include ear-nose-throat surgery
and dental mouthpieces. Symptoms of a mood-disorder
(depression), which is also a common cause ‘of-daytime
sleepiness, can be difficult to distinguish from the’symp- .ologic functions of astronauts were adapted for sleep
toms of obstructive sleep apn&aChronic sleep depri-). ‘monitoring (Figure 2)Polysomnographic recordings us-
vation as a basis for daytime sleepiness is particularly.ing .€lectrooculogram (EOG), electromyogram (EMG),
common in the adolescent and young adult populdtion. and electroencephalogram (EEGn be used to divide
Less common causes of excessive daytime sleepiness  sleep into'stages. In some ways, sleep staging is an artifi-
neurologic diseases that induce sleepiness: narcolepsycial construct'designed for analysis of sleep based on our
and idiopathic hypersomnolence. A major concern in such available ‘monitoring techniques. However, research has
sleepy patients is the potential danger to self and othersrevealed that .these. sleep stages have physiologic and
while working and/or driving motor vehiclés. behavioral correlates.that are clinically important. REM
sleep occurs about every 90 minutes and is sometimes fol-
Altering Medications lowed by short periods”of waking. During REM sleep,

Medications that are used in somnolent patients to in- low voltage, fast EEG activity .is associated with rapid
duce alertness include the amphetamines (dextroamphetmovements of the eyes and low.EMG tone in most anti-
amine and methylphenidate) and pemoline. Pemoline cangravity musclesNon-REM (NREM) sleep is divided into
cause hepatic toxicity in susceptible patients. The am- stages 1 to 4. Stage 1 sleep is the transition from drowsy
phetamines are considered to have high abuse potentialvake to sleep and is characterized by slow rolling eye
and are Schedule Il prescription drugs. The newer alertingmovements and the disappearance of ,the EEG alpha
agent modafinil is pharmacologically distinct and has less rhythm. Stage 2, often the stage dominatingymuch of the
potential for abuse (Schedule IV). Side effects of these night, is light sleep, defined by the presence of sleep
drugs include personality changes, tremor, hypertensionspindles and K complexes on the EEG. Stages-3 and 4,
(dextroamphetamine and methylphenidate), headachesalso known as deep sleep, include large amounts(of the
and gastrointestinal reflu$é>2 slow (1 Hz) delta rhythm on the EEGleep stages occur
in cycles throughout the night*

Sleep-state alteration is frequently seen with psychoac-
tive medication use. CNS active medications often alter
the occurrence, latency, and EEG characteristics of spe-

Sleep stages were first defined in the mid-1960s, after cific sleep/dream states, either with therapeutic intent or
telemetric techniques developed for monitoring the physi- as side effects. Even some nonpharmacologic therapies,

MEDICATION-INDUCED ALTERATIONS
IN SLEEP STAGES AND SLEEP EEG

Primary Care Companion J Clin Psychiatry 2001;3(3) 121



Pagel and Parnes

Table 3. Antidepressants®

Class Drug Sleep Stage Effects Indications

Tricyclic Trimipramine Increased REM sleep latency, decreased Depression with insomnia
Nortriptyline REM sleep (++), slow-wave sleep REM sleep and slow-wave sleep suppression,
Doxepin latency, deep sleep, sleep latency chronic pain, fibromyalgia, enuresis, etc
Amitriptyline
Imipramine
Amoxapine
Protriptyline °

Nontricyclic Desipramine Increased REM sleep latency, Depression, depression with insomnia,
Maprotiline decreased slow-wave sleep latency, REM sleep suppression
Mirtazapine REM sleep (++), sleep latency

MAOI Phenelzine Increased stage 4 Depression, REM sleep suppression

Tranylcypromine Decreased REM sleep latency,
REM sleep (+++)

SSRI Fluoxetiné Increased REM sleep latency, sleep latency, Depression, posttraumatic stress disorder,
Paroxetine stage 1 obsessive-compulsive disorder, phobias,
Sertraline cataplexy, etc
Fluvoxamine Decreased REM sleep
Citalopram
SSRI + tricyclic Venlafaxine Increased REM sleep latency: Depression
Decreased sleep latency, REM sleep
DA, NE, SSRI Bupropion Increased REM sleep latency, sleep latency  Depression, nicotine withdrawal
Nontricyclic, non-SSRI  Nefazodone Increased REM sleep Depression, depression with insomnia and anxiety
Decreased sleep latency
5-HT;5 Agonist Buspirone Increased REM sleep latency: Anxiety

Decreased REM sleep

¥Data from Paged? Boldface = sedating agents; italics’= insomnia-inducing agents; ++ = higher levels of effect. Abbreviations: DA = dopamine,
5-HT;, = serotonin type 1A receptor, MAOI =.menoamine-oxidase inhibitor, NE = norepinephrine, REM = rapid eye movement, SSRI = selective
serotonin reuptake inhibitor.

PDocumented as respiratory stimulant.

such as oxygen, CPAP, and electroconvulsive therapy,Canmuscle atonia associated with REM sleep can result in in-
alter REM sleep and deep sleép. creased sleep apnea, particularly in patients with chronic
Medications that produce psychoactive effects alter the ‘obstructive pulmonary disease (COPD). Lower esopha-
EEG. Psychoactive medication effects can vary with‘the geal'pressure, also characteristic of REM sleep, can result
alterations that the drugs produce in the EEG. Typically, insymptomatic gastrointestinal reflux. Chronic diseases
psychoactive medications alter background EEG frequen- manifesting’ symptoms during REM sleep include angina,
cies and the occurrence, frequency, and latency of themigraines, ‘and. cluster headacheREM sleep latency
various sleep stages (Tables 1 and*3® In general, (the length of'time from sleep onset to the first REM sleep
drug-induced EEG changes are associated with characterperiod of the-night)‘is often shorter in actively depressed
istic behavioral effects. This relationship has been utilized patients®® An increase.in REM sleep latency has been cor-
to suggest therapeutic possibilities for medications that related with improvements in psychometric depression

produce characteristic EEG effeéts? scales and can be a marker-for the efficacy of antidepres-
sant medicatio23%*
Sleep State-Specific Diagnoses and Symptoms Nocturnal seizures, asthma; and panic attacks are more
Parasomnias are sleep disorders that occur duringlikely to occur in the NREM stages-of sleep. The sleep
arousal, partial arousal, or sleep state transttidhe manifestations of posttraumatic stress_disorder include

arousal disorders are associated with arousals from deestereotypic frightening dreams that oceur either at sleep

sleep, usually during the first deep-sleep episode of theonset or during REM sleep. Such disordered dreaming

night (typically 1:00-3:00 a.m.). Arousal disorders in- can result in both sleep onset and sleep maintenance

clude sleep terrors, somnambulism (sleep walking), andinsomnia3*3*

confusional arousals. These conditions are most common

in children, with occurrence declining markedly after the Clinical Use of Sleep Stage and EEG Effects

onset of adolescence (Table 4). Medication-induced changes in sleep stages can lead
REM sleep parasomnias include sleep paralysis, sleep-to an increase in symptoms occurring during those spe-

related painful erections, REM sleep—related sinus arrest,cific sleep/dream states. For example, insomnia and

nightmare syndrome, and REM behavior disorder. REM nightmares are associated with the REM sleep rebound

sleep alters many physiologic processes, and thereforethat occurs after discontinuation of REM suppressive

it is not surprising that a variety of physical illnesses drugs (i.e., ethanol, barbiturates, benzodiazepines). Medi-

become symptomatic during REM sleep. Respiratory cations such as lithium that can increase deep sleep can

122 Primary Care Companion J Clin Psychiatry 2001;3(3)
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Table 4. Parasomnias®

Diagnosis and Sleep Stage Symptoms Epidemiology
Deep sleep (stages 3 and 4) disorders of arousal
Somnambulism Sleep walking 5%-10% children; declines with age; reflects

fragmented sleep in adults (obstructive
sleep apnea, periodic limb movement
disorder, neurologic abnormality)

Night terrors Blood-curdling scream, autonomic discharge, < 5% children and no pathology; psychiatric
limited recall and neurologic disorders in adults
Confusional arousals Disoriented, night terror-like without scream Similar to night terrors

or ambulating
Rapid eye movement (REM) sleep

Nightmares Frightening dreams, detailed plots, 20%—-30% children
posttraumatic stress disorder association, > 25% trauma victims
difficult to return to sleep 5%—-8% of adults
Behavior disorder Acting out dreams, nocturnal injuries, loss of Most common in late middle-aged men
motor block during REM sleep Chronic neurologic disease association
Sleep paralysis Loss of motor function after REM sleep arousal  Narcolepsy association in some
Impaired sleep-related penile erections Sporadic
Sleep-related painful erections Unusual
Sinus arrest Unusual

3Data from Paget?

induce the occurrence of arousal diserders such as somtypically seen in these patients. Symptoms can be con-

nambulisn?? trolled until neurophysiologic maturity occurs, bringing
The influence of psychoactive medications.on sleep a resolution of nocturnal enuresfs.

states has a positive side as well. For example,"REM sleep

suppressive medications can be useful-adjuncts: in theRestless Legs Syndrome and

treatment of REM sleep parasomnias and~symptoms.Periodic Limb Movement Disorder

Both benzodiazepines and antidepressants can‘be used.to Symptoms of restless legs syndrome include uncom-

decrease REM sleep. Similarly, the arousal disorders canfortable limb sensations at sleep onset and motor restless-

be treated with medications affecting deep sleep (benzo-ness _exacerbated by relaxation. Periodic limb movement

diazepines and others) (see Tables 1 arft*3¥’ disorder is characterized by repetitive, stereotypic limb
movements occurring in 15- to 40-second cycles in NREM
SPECIEIC SLEEP-RELATED sleep and often leading to recurrent arousals from steep.
MEDICATION EFFECTS These disorders are quite common, occurring in up to 15%
of the population‘and increasing in frequency with ‘dge.
Respiratory Effects Historically, . both .periodic limb movement disorder

Certain medications are known to affect respiratory and restless legs syndrome have been treated with benzo-
drive. Benzodiazepines, barbiturates, and narcotics candiazepines, particularly clonazepdM' Low dosages
exacerbate respiratory failure in patients with COPD, cen- of dopamine precursors and dopamine receptor agonists
tral sleep apnea, and restrictive lung disease. These mediat bedtime have been demonstrated to be efficacious in
cations can also negatively affect obstructive sleep apneathese disorders. Possible side<effects from these med-
The newer hypnotics (zolpidem and zaleplon) have lessications, which include carbidopa/levodopa, pergolide,
respiratory suppressant effects. Medroxyprogesterone,pramipexole, selegiline, and ropinirole,.are nausea, head-
protriptyline, and fluoxetine have been documented to ache, and occasional augmentation of sympt8ris.
have respiratory stimulant effects that may be clinically

useful in some patients. Circadian Rhythm Disturbance
A number of sleep disorders are linked to-abnermally
Enuresis timed sleep-wake cycles. These inclutidayed and ad-

Enuresis, defined as persistent bed-wetting more thanvanced sleep phase syndromes in which the sleep(period
twice a month past the age of 5 years, is present in 15% ofis markedly later or earlier than what is socially accepted,
5-year-olds. Medication has been shown to be symptom-jet lag, shift work, and certain sleep abnormalities associ-
atically useful. Tricyclic antidepressants have been usedated with aging. Melatonin is the photoneuroendocrine
for decades in this disorder, but there has been concerrtransducer that conveys information controlling sleep-
about long-term safety in children. The current treatment wake cycles and circadian rhythms in the CNS. Low
of choice is desmopressin nasal spray, which corrects thedoses may be useful in treating these disortidscause
lack of cyclic antidiuretic hormone increase during sleep, melatonin is marketed as a dietary supplement, there are
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minimal data on safety, side effects, and drug interactions 12
for this compound® Jet lag and shift work disorders can
also be effectively treated with short-term sedatives and
hypnotics?®

13

14.

CONCLUSION

15.

A philosophy that remains cogent in regard to the CNS
is that new research discoveries almost always show this

system to be more complex than previously thought. Only 17-

a few years ago, if patients complained of difficulty sleep-

ing, medicationsthat were often dangerous and addictiveis.

were prescribed to. induce sleep, while the basis of the
patient’s complaintwas not addressed. Now sleeping pills

are safer, and our‘understanding of the sleep state has inzo.

creased exponentially. Insomnia is no longer a diagnosis,
it is a complaint to be addressed—a symptom of a s;leep2
disorder for which specific“and. appropriate treatment
exists.

22.

Drug names:amitriptyline (Elavil and others);”amoxapine (Asendin

and others), bupropion (Wellbutrin), buspirone .(BuSpar), carbidopa- 23.

levodopa (Sinemet and others), citalopram (Celexa), clonazepam
(Klonopin and others), clorazepate (Tranxene(and others), desipramine

(Norpramin and others), desmopressin (DDAVP and others),.dextroam- 24,

phetamine (Dexedrine and others), diazepam (Valium and-others), dox-
epin (Sinequan and others), estazolam (ProSom and others), fluoxetine

(Prozac), flurazepam (Dalmane and others), fluvoxamine (Luvox); 25,

medroxyprogesterone (Provera and others), methylphenidate (Ritalin

and others), mirtazapine (Remeron), modafinil (Provigil), nefazodone 26.

(Serzone), nortriptyline (Pamelor and others), paroxetine (Paxil),
pemoline (Cylert), pergolide (Permax), phenelzine (Nardil), phenobar-
bital (Donnatal and others), pramipexole (Mirapex), protriptyline (Vi-
vactil), ropinirole (Requip), selegiline (Eldepryl), sertraline (Zoloft),

temazepam (Restoril and others), tranylcypromine (Parnate), trazodone28;

(Desyrel and others), triazolam (Halcion and others), trimipramine
(Surmontil), venlafaxine (Effexor), zaleplon (Sonata),
(Ambien).
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