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Treatment of Insomnia in Hospitalized Patients

Susan E Lenhart and Daniel J Buysse

OBJECTIVE: To provide recommendations for the short-term management of insomnia in hospitalized patients and review patient
assessment, nonpharmacologic treatment modalities, and selection of hypnotic medications.

DATA SOURCES: Review articles and primary literature representative of current knowledge regarding the treatment of insomnia were
identified by MEDLINE search (1966—January 2001). Search terms included insomnia (sleep initiation and maintenance disorders),
benzodiazepines, zaleplon, zolpidem, and trazodone.

DATA SYNTHESIS: Literature regarding the management of insomnia in hospitalized patients is limited; therefore, data pertinent to the
treatment of ambulatory patients must be extrapolated to the inpatient setting. When evaluating insomnia in hospitalized patients, it
seems reasonable to obtain a thorough history and physical examination to identify potential underlying etiologies. Treatment of
these underlying etiologies should be considered. When the use of a sedative—hypnotic agent is necessary, medication and dose
selection should be based on the pharmacokinetic and adverse effect profiles of each agent. Patient-specific characteristics should
also be considered to provide effective treatment while minimizing adverse effects.

CONCLUSIONS: Nonpharmacologic approaches to the treatment of insomnia should be considered for hospitalized patients. When
sedative—hypnotic medications must be administered, the pharmacokinetic profile of intermediate-acting benzodiazepines (e.g.,
lorazepam, temazepam) makes them good first-line agents. Zaleplon and zolpidem are also attractive hypnotic agents; however,
they are typically reserved for second-line therapy due to cost. Trazodone may be an alternative for patients unable to take benzo-

diazepines.
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I nsomnia, defined as the perception of inadequate or non-
restorative sleep often related to difficulty initiating sleep,
difficulty maintaining sleep, or frequent awakenings,'? ap-
pears to be a common condition among hospitalized pa-
tients. Insomnia is often frustrating for the patient, but unfor-
tunately most healthcare professionals view these instances
of insomnia as a nuisance. They either disregard the prob-
lem or prescribe medications to alleviate the insomnia with-
out investigating the underlying cause of this sleep disor-
der. Although a generalized approach to the management
of insomnia has been addressed at length,>” very little liter-
ature focuses specifically on the management of insomnia
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in hospitalized patients. This article, therefore, focuses on a
comprehensive approach to the short-term management of
insomnia in these patients. The goal of this approach is to
facilitate the assessment and treatment of insomnia while
minimizing adverse drug events. This is accomplished by
focusing on the key components of patient assessment, se-
lection of nonpharmacologic treatment modalities whenev-
er possible, and assessment of criteria important to the se-
lection and dosing of hypnotic agents.

Etiology and Assessment

Insomnia in hospitalized patients is likely multifactorial
in nature. Anxiety related to the current illness, anticipated
procedures, inability to address outstanding personal mat-
ters, and unfamiliarity with their surroundings is common
among hospitalized patients. Symptoms related to the cur-
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rent illness such as cough, pruritus, pain, shortness of breath,
and frequent urination may interfere with sleep. Patients
who were using illicit drugs or alcohol at home may suffer
through withdrawal once admitted to the hospital. Many
commonly prescribed medications can interfere with sleep
as well (Table 1).3568 Patients with chronic illnesses often
experience comorbid depression; this disorder is often as-
sociated with sleep disturbances. Advancing age is further
associated with changes in sleep patterns; it is not uncom-
mon for geriatric patients to experience nighttime awaken-
ings, resulting in fragmentation of sleep and early-morning
awakenings accompanied by an inability to fall back to
sleep. Since the total amount of sleep needed to restore
daytime functioning does not change, daytime napping or
early bedtime may be necessary to achieve an adequate
amount of restorative sleep.® A final consideration is that
the hospital environment itself is not conducive to sleep.
Hospital wards and intensive care units are often noisy, and
patients are frequently awakened for middle- of-the-night
assessments and laboratory tests. Constant lighting may
also disorient the patient’s sense of day versus night.?

When a hospitalized patient reports insomnia, a health-
care professional possessing the ability to integrate and
process all pertinent information should perform a sleep
history and physical examination. The sleep history can be
obtained within a few minutes by asking the patient ques-
tions focused on defining the nature of the insomnia, which
may be difficulty initiating sleep, difficulty maintaining
sleep, or a feeling of being unrested despite an adequate
amount of sleep. The patient should also be questioned
about factors interfering with sleep and those promoting
sleep. Additionally, the sleep patterns experienced by the
patient prior to admission should be elicited. Other data
that should be obtained are a medication history (including
caffeine, alcohol, tobacco, and illicit drug use) and a psy-
chiatric history.

All of this information is necessary to determine whether
the patient has an underlying disease process, such as de-
pression or psychosis, and would benefit from disease-spe-

Table 1. Medications Associated with Insomnia®568

Anticholinergic agents Medroxyprogesterone

B-Adrenergic agonists Methyldopa

B-Adrenergic antagonists Methylphenidate

Caffeine Monoamine oxidase inhibitors
Clonidine Nicotine

Contraceptives (oral) Phenylephrine
Corticosteroids Phenytoin

Daunorubicin Pseudoephedrine
Dextroamphetamine Quinidine

Ephedra (ma huang) Selective serotonin-reuptake inhibitors

Ginseng St. John’s wort
Interferon-o. Theophylline
Levodopa Thyroid preparations
Leuprolide

cific treatment. This information should also help to deter-
mine whether the insomnia is related to the patient’s cur-
rent medication therapy. The physical examination may be
useful in identifying medical conditions and associated
symptoms interfering with sleep.® Table 2 summarizes the
differential diagnosis of insomnia in hospitalized patients.

Nonpharmacologic Approaches to
Insomnia Management

Little information is available regarding nonpharmaco-
logic approaches to managing insomnia in hospitalized pa-
tients. As a primary principle of this approach, it seems
logical to treat the underlying factor(s) contributing to the
disorder. These underlying factors may be related to psy-
chological disorders, disease symptoms, medications, or
environmental issues. Some underlying factors such as de-
pression or psychosis will not respond quickly to therapy
and, in these instances, hypnotic medications may be re-
quired during the initial treatment phase. Other etiologies
of insomnia may be easily resolved using the following
strategies, thus negating the need for sleep-enhancing med-
ication.

Patients with anxiety may benefit from open communi-
cation with their healthcare providers about their medical
condition(s). It may also be helpful to have a family mem-
ber or social worker speak with the patient and assist with
the resolution of any outstanding personal matters, and
family members should be encouraged to avoid upsetting
the patient. Placing familiar items such as pictures and pil-

Table 2. Differential Diagnosis of Insomnia
in Hospitalized Patients

Acute insomnia

psychological factors
anxiety
grief

physical factors
pain
limited mobility
respiratory difficulty

miscellaneous
delirium
infection
metabolic disorders
polyuria
urinary incontinence
Chronic insomnia

secondary to other conditions
psychiatric disorders
medical/neurologic disorders
medication/illicit substance use or discontinuation

associated with other sleep disorders
sleep apnea
restless leg syndrome
periodic limb movement disorder
circadian rhythm disorders

primary insomnia
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lows in the hospital room may help the patient feel more
comfortable with the surroundings.

When symptoms such as cough, pain, or frequent urina-
tion interfere with sleep, attempts should be made to allevi-
ate these symptoms. Often a cough suppressant or anal-
gesic will be all that is needed to help the patient sleep.
Limiting fluid intake during the evening hours and admin-
istering diuretics prior to 1700 will often prevent awaken-
ings due to the need to void.

For the patient undergoing alcohol, tobacco, or illicit
drug withdrawal, recognition and management of the with-
drawal may help alleviate insomnia. The inadvertent dis-
continuation of chronic medications on admission may
lead to sleep disturbances. In this case, simply reinitiating
the medication may be helpful. Medications known to be
associated with insomnia (including caffeine) should be
discontinued or administered as early in the day as is medi-
cally possible, and scheduled middle- of-the-night adminis-
tration of any medication should be avoided.

Attempts should be made to increase daytime patient
activity while limiting daytime sleep, to decrease late
evening stimulation, to decrease nighttime noise levels,
and to maintain normal light—dark cycles in patient care
areas. Nighttime nursing and medical assessments and pro-
cedures should be kept to a minimum as well.

A pilot study’ performed in patients aged >70 years ad-
mitted to a general medicine ward showed success with
nonpharmacologic therapies. The use of techniques such
as ingestion of a warm beverage just prior to bedtime, re-
ceiving a back massage, or listening to relaxation tapes led
to an absolute reduction of 23% in the number of patients
receiving at least one dose of a sedative medication during
the hospitalization. These techniques also led to improved
patient perceptions of sleep quality.

Pharmacologic Approaches to
Insomnia Management

The short-term use of hypnotic medications may be nec-
essary to supplement nonpharmacologic approaches to the
treatment of insomnia. An ideal hypnotic medication would
have a rapid onset of action, a six- to eight-hour duration
of action, and lack residual sedative effects and adverse ef-
fects. Such a medication does not exist. In an effort to en-
sure efficacy while minimizing the risk of adverse events,
the choice of hypnotic and dose should be based on the
pharmacokinetic and pharmacodynamic properties and ad-
verse effect profile of each agent.!'2 Patient characteristics
including age, concomitant medications, and concomitant
disease states should be considered as well.

The normal sleep cycle consists of non-rapid eye move-
ment (NREM) sleep and rapid eye movement (REM) sleep.
NREM sleep can be further categorized into four stages,
with the depth of sleep increasing from stage 1 through
stage 4 sleep. Stage 1 sleep lasts for a very brief period of
time, while stage 2 sleep accounts for approximately 50%
of sleep time. Stage 3 and 4 sleep are collectively referred
to as deep sleep or delta sleep. Delta sleep seems to be as-
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sociated with the patient’s perception of sleep quality.
REM sleep is associated with high levels of neuronal ac-
tivity and dreaming. Sleep is initiated through NREM
sleep and is followed by REM sleep. Cycling between
NREM and REM sleep occurs throughout the night, and
each sleep cycle averages 90—100 minutes. NREM sleep
accounts for approximately 75—-80% of total sleep time.
REM sleep accounts for the remaining 20-25%, but while
the majority of NREM sleep occurs early in the night, the
duration and intensity of REM sleep increase as the night
progresses.t!® The effects of hypnotic agents on sleep ar-
chitecture are often touted as an important property of the
medication; however, the true importance of maintaining
normal sleep architecture has not been defined. Ideally,
hypnotic medications would increase total sleep time with-
out altering the natural sleep cycle, but if alterations were
to occur, delta sleep prolongation would intuitively be de-
sirable. Avoidance of REM suppression might seem desir-
able as well, since it has been suggested REM rebound oc-
curring after the discontinuation of medications suppress-
ing REM sleep may lead to vivid dreams or nightmares.!4
This association, however, has not been proven.

The ensuing discussion focuses on the characteristics of
the benzodiazepines, benzodiazepine ®-1 receptor ago-
nists, and trazodone. These characteristics are the basis for
the development of rational recommendations for the phar-
macologic treatment of insomnia in hospitalized patients.
Antihistamines and tricyclic antidepressants will not be
discussed, because the benefits of these medications rarely
outweigh the risks associated with their use, particularly in
elderly patients likely to experience orthostatic hypoten-
sion, confusion, urinary retention, worsening of glaucoma,
and other anticholinergic effects.*>¢!15 Barbiturates have
also fallen into disuse due to their narrow therapeutic index
and abuse potential >1%16 Chloral hydrate has been associat-
ed with severe withdrawal syndromes and should be avoid-
ed in patients with hepatic and/or renal dysfunction,’ thus
limiting its usefulness for many hospitalized patients. L-
tryptophan has been associated with eosinophilia—myalgia
syndrome, and data regarding its efficacy are inconsistent.
Other nontraditional medications such as melatonin and
valerian are not discussed here, as many hospitals have im-
plemented policies discouraging the use of alternative med-
ications among inpatients.

BENZODIAZEPINES

The benzodiazepine agents are the most studied hypnotic
medications. They have many effects on the central nervous
system, including anticonvulsant, myorelaxant, amnestic,
and sedative/hypnotic actions. They produce these effects
by potentiating the activity of the inhibitory neuro- trans-
mitter y-aminobutyric acid. All benzodiazepines have simi-
lar effects on sleep architecture. A decrease in sleep laten-
cy, increase in stage 2 sleep, and a small decrease in delta
and REM sleep occur with the use of these agents. Despite
the decreased amount of time spent in delta and REM
sleep, total sleep time is usually increased.’>'” Because all
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benzodiazepines have somewhat similar effects on the
sleep cycle, the differences in their pharmacokinetic prop-
erties make certain benzodiazepines more desirable for use
as hypnotic agents than others.

Benzodiazepines are often classified as short-, interme-
diate-, and long-acting, based on the half-life of each agent.
Long-acting benzodiazepines are more likely to cause resid-
ual daytime effects, while short-acting benzodiazepines are
more likely to cause rebound insomnia on discontinuation.
The onset and duration of action of benzodiazepines are
dependent on their rate of absorption and lipophilicity, which
determine tissue distribution. All of these agents generally
work well as hypnotics due to their relatively rapid rate of
absorption and onset of action, although differences among
the benzodiazepines do exist. To date, five benzodiazepines
(triazolam, temazepam, estazolam, quazepam, flurazepam)
have received approval from the Food and Drug Adminis-
tration (FDA) for the treatment of insomnia.

Triazolam, with a half-life of two to four hours, is con-
sidered a short-acting benzodiazepine and would appear to
be a good medication for the treatment of insomnia. The
use of triazolam has been associated with rebound insom-
nia in some studies. The likelihood of rebound insomnia
occurring is low with the anticipated short duration of use
in hospitalized patients, but is a potential adverse effect
that should not be overlooked. High doses of triazolam
have been associated with confusion and bizarre behavior;
however, an Institute of Medicine review!® found triazolam
to be safe when used at the recommended doses for a peri-
od of time not exceeding 10 days.

Estazolam and temazepam are both considered intermedi-
ate-acting benzodiazepines with half-lives of approximate-
ly eight to 20 hours. Metabolically, temazepam undergoes
hepatic conjugation while estazolam undergoes oxidative
metabolism.!” Neither agent is converted to metabolites
possessing significant activity. The advantage of temazepam
over estazolam is its route of metabolism, because agents
undergoing primarily conjugative metabolism are less sus-
ceptible to drug interactions than are those undergoing ox-
idative metabolism. Additionally, the clearance of medica-
tions undergoing oxidative metabolism may be decreased
and the half-life prolonged in elderly patients and patients
with hepatic dysfunction, making them less desirable for
use in these patient populations. Thus, temazepam may be
safer than estazolam for elderly patients and patients with
liver disease.'>"

Flurazepam and quazepam are long-acting agents with
half-lives typically exceeding 24 hours. Due to their long
half-lives and their conversion to active metabolites, flu-
razepam and quazepam are likely to accumulate and pro-
duce daytime sedation. These agents are not ideal for hos-
pitalized patients.

Lorazepam is a benzodiazepine not approved by the
FDA for use as a hypnotic agent; however, its pharmacoki-
netic properties are similar to those of temazepam. The
half-life of lorazepam is 10-20 hours, and it undergoes
conjugative metabolism to inactive metabolites. It has the
added benefits of having a slightly faster onset of action
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than temazepam (30-60 vs. 45—-60 minutes),** and it is
available in an intravenous formulation.

Other benzodiazepines often used to promote sleep in-
clude diazepam, clonazepam, alprazolam, and oxazepam.
Diazepam and clonazepam both have long half-lives; al-
prazolam is often abused, and withdrawal syndromes may
be especially severe with this agent.'s All three agents are
metabolized via oxidation, which makes them more likely
to be involved in drug interactions than are lorazepam or
temazepam. Oxazepam is metabolized via conjugation, but
its slow onset and variable half-life tend to make it a less
desirable hypnotic agent. Table 3 summarizes the pharma-
cokinetic properties of the benzodiazepines and other com-
monly used sedative-hypnotic agents.

The efficacy of benzodiazepines over a median duration
of therapy of seven to 7.5 days has been shown in two
meta-analyses.??> Nowell et al.?! showed that benzodi-
azepines (and zolpidem) improve sleep latency, prolong to-
tal sleep time, decrease the number of nighttime awaken-
ings, and improve sleep quality. Holbrook et al.?* showed
that benzodiazepines prolong sleep duration. Extrapolation
of these results to hospitalized patients should be done with
caution, considering both studies focused on patients with
primary insomnia and the results were based on combined
analysis of all benzodiazepines with no stratification based
on half-life. Additionally, Holbrook et al.”> showed that
benzodiazepines are associated with a number of adverse
effects, although the relationship of the effects to the dos-
age used was not explored.

In addition to residual daytime impairment of cognitive
and motor functions, the major adverse effects of benzodi-
azepines are anterograde amnesia and potential compro-
mise of respiratory function. Anterograde amnesia has
been reported more frequently with triazolam than with
other hypnotic benzodiazepines; as this adverse effect ap-
pears to be dose related, use of the lowest effective dose
will minimize its occurrence.>!!5 Potential compromise of
respiratory function may be a risk for patients with severe
chronic obstructive pulmonary disease (COPD) and ob-
structive sleep apnea (OSA).? Paradoxical effects such as
nightmares, hallucinations, bizarre behavior, and hostility
and rage, collectively referred to as “disinhibition,” have
been reported. Benzodiazepines may be abused, and long-
term use can lead to dependence. The risk of abuse and de-
pendence is especially severe for patients who have a his-
tory of abusing other substances.! Agents suppressing the
cytochrome P450 enzyme system, particularly CYP3A4,
may lead to increased adverse effects of benzodiazepines
undergoing oxidative metabolism, while benzodiazepines
undergoing conjugative metabolism are unlikely to be af-
fected. Caution should be used with concomitant adminis-
tration of benzodiazepines and other medications possess-
ing sedative properties.

BENZODIAZEPINE »-1 RECEPTOR AGONISTS

Zolpidem and zaleplon are nonbenzodiazepine hypnotic
agents having relative specificity for the -1 benzodi-
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azepine receptor. Because they act at the ®-1 subtype re-
ceptor, the muscle relaxant, amnestic, and anticonvulsant
properties of the medications are less likely to be elicited at
doses typically used to promote sleep. Neither agent ap-
pears to significantly alter normal sleep architecture.

Zolpidem has an onset of action of 30 minutes and a
half-life of approximately 2.5 hours. It is metabolized via
oxidation primarily through the CYP3A4 enzyme system
to inactive metabolites.* Although it was originally thought
that zolpidem lacked abuse potential, studies and case re-
ports suggest the drug may be abused.?? The most com-
mon adverse effects associated with the short-term (<10 d)
use of zolpidem include drowsiness, dizziness, and diar-
rhea.?” Several case reports*-* have also associated zolpi-
dem with bizarre adverse central nervous system events in-
cluding sensory disturbances, sleep walking, psychosis,
hallucinations, agitation, and amnesia. Caution should be
taken when using this agent in patients with severe COPD
or OSA,? although one study* suggests it is safe for pa-
tients with mild to moderate COPD. Because zolpidem is
metabolized via the CYP3A4 enzyme system, caution
should be used when zolpidem is administered concomitant-
ly with inhibitors of this enzyme system.*! The effective-
ness of zolpidem may be diminished by agents inducing
CYP3A4.# Coadministration with other central nervous
system depressants may potentiate the effects of both
agents.

Zaleplon has an onset of action of 15-30 minutes and a
half-life of approximately one hour. It is primarily metabo-
lized by aldehyde oxidase to form the inactive metabolite
5-oxo-zaleplon. It is also metabolized to a lesser extent by
CYP3A4.44 A study® performed in 14 patients with a
history of drug abuse suggests that high doses of zaleplon
have an abuse potential similar to high doses of triazolam,
while a second study*® performed in 35 patients with no
history of substance abuse showed zaleplon to be free of
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abuse potential. The most common adverse effects associ-
ated with zaleplon are headache and dizziness.* Caution
should be used when administering this agent to patients
with COPD and OSAZ; however, preliminary data?’ show
the agent is likely safe in patients with mild to moderate
COPD. Thus far, only one case report® of zaleplon-in-
duced perceptual disturbances has been published; as it is a
relatively new medication, more reports may surface as
more experience with the drug is gained. Agents suppress-
ing the activity of CYP3A4 are reportedly unlikely to sig-
nificantly affect the metabolism of zaleplon. However, the
coadministration of zaleplon and rifampin, a potent induc-
er of CYP3A4, led to a decreased zaleplon mean maxi-
mum concentration and AUC, making it seem possible
that inhibitors of this enzyme system could potentiate the ef-
fects of zaleplon. Concomitant use of cimetidine, an in-
hibitor of both CYP3A4 and aldehyde oxidase, with zale-
plon led to an increase in the mean maximum concentra-
tion and AUC of zaleplon; concomitant use of diphen-
hydramine, an inhibitor of aldehyde oxidase alone, did not
have a significant effect on zaleplon pharmacokinetics.
Caution is warranted when zaleplon is coadministered
with other agents depressing the central nervous system.*
Due to zaleplon’s short half-life, it appears to lack resid-
ual daytime effects on memory and performance.*-** This
feature allows zaleplon to be administered when only four
to five hours of time for sleep remain,* although data* show
it may be administered as early as two hours prior to awak-
ening without significant residual effect. This is a factor
distinguishing zaleplon from benzodiazepines®s5* and
zolpidem** and making zaleplon a good medication to
have in the armamentarium of hypnotic agents. It is partic-
ularly useful for patients who have difficulty only with ini-
tiating sleep. Patients who have difficulty maintaining sleep
but who prefer an agent that may be taken during the night
should they awaken versus a longer-acting agent, which

Table 3. Pharmacokinetic Comparison of Medications Used as Sedative—Hypnotics
Medication Half-Life (h) Onset (min) Route of Metabolism Active Metabolites

Short-acting benzodiazepines

triazolam 2-4 15-30 oxidation no
Intermediate-acting benzodiazepines

alprazolam 12-15 NA oxidation no

estazolam 10-24 15-60 oxidation no

lorazepam 10-20 30-60 conjugation no

oxazepam 3-20 45-60 conjugation no

temazepam 8-20 45-60 conjugation no
Long-acting benzodiazepines

clonazepam 18-80 30-60 oxidation/nitroreduction no

diazepam 20-80 15-30 oxidation yes

flurazepam 24-100 30-60 oxidation yes

quazepam 25-41 20-45 oxidation yes
Benzodiazepine o-1 receptor agonists

zaleplon 1 15-30 aldehyde oxidase/oxidation no

zolpidem 25 30 oxidation no
Antidepressants

trazodone 5-9 30-60 oxidation no

NA = not available.
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must be taken at bedtime, may also be good candidates to
receive zaleplon. It should be noted, however, when zale-
plon is administered at bedtime, its duration of action may
not be sufficient to ensure a full night of sleep for patients
who suffer from difficulty maintaining sleep.

TRAZODONE

In the past, tricyclic antidepressants were often used to
treat insomnia, but the anticholinergic and adverse cardio-
vascular effects of these agents likely outweigh their benefit,
particularly in elderly patients.>>®!:15 Trazodone, a tria-
zolopyridine derivative unrelated to the tricyclic antide-
pressants, has associated hypnotic effects but appears to
have less anticholinergic and cardiovascular effects than do
the tricyclic antidepressants, although it does possess o-1
antagonist and antihistaminic properties. According to in-
formation obtained from the National Disease and Thera-
peutic Index, a database of information submitted by of-
fice-based physicians in 24 practice specialties, the use of
trazodone for the treatment of insomnia increased dramati-
cally between 1987 and 1996. It was, in fact, the most wide-
ly prescribed medication for the treatment of insomnia in
the US in 1996.5

Trazodone has an onset of effect of 30—60 minutes and
a half-life of five to nine hours.® It is metabolized via hep-
atic oxidation. Doses ranging from 50 to 600 mg/d have
been shown to have beneficial effects on insomnia in a
small number of depressed®*7 as well as nondepressed in-
dividuals.®* However, one study® involving eight de-
pressed patients failed to show an improvement in subjec-
tive sleep quality or objective sleep parameters with the
administration of trazodone. Only one study® has com-
pared the effects of trazodone to another hypnotic agent.
The effects of trazodone 50 mg and zolpidem 10 mg were
compared with placebo in 278 nondepressed volunteers.
Zolpidem led to shorter sleep latency and had more persis-
tent effects over a two-week period than did trazodone.
When compared with placebo, trazodone significantly im-
proved sleep latency (p < 0.01) and sleep time (p < 0.008)
during week 1 and led to improved subjective sleep quality
(p <0.004).

The adverse effects most commonly associated with tra-
zodone include gastrointestinal disturbances. Although
cardiovascular effects occur less frequently with trazodone
than with tricyclic agents, patients should be counseled
about the possibility of orthostatic hypotension and dizzi-
ness. Atrial and ventricular arrhythmias have occurred in a
small number of patients receiving trazodone; thus, it
might be wise to avoid use of this agent in patients predis-
posed to arrhythmias. Anticholinergic effects are experi-
enced by some patients, but at the recommended doses are
seldom severe enough to require discontinuation of the
medication. The incidence of priapism associated with the
use of trazodone is estimated to be between 1 in 1000 and
1 in 10 000 patients. It is considered to be a urologic emer-
gency and must be treated promptly should it occur. Caution
should be used when administering trazodone concomi-
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tantly with other medications known to cause drowsiness
or hypotension. Trazodone has the potential to alter pheny-
toin and digoxin serum concentrations, and patients receiv-
ing these medications concomitantly with trazodone should
be carefully monitored.* Trazodone has been shown? to
have a low abuse potential compared with other hypnotic
agents. This property, along with its lack of effects on res-
piratory drive, makes trazodone a good agent to have avail-
able for the treatment of patients with a history of previous
drug abuse or severe COPD or OSA in whom benzodi-
azepines and possibly the ®-1 receptor agonists should be
avoided.

Recommendations

The use of nonpharmacologic and general medical ap-
proaches to the management of insomnia in hospitalized
patients is strongly encouraged when feasible, recognizing
that some factors are more amenable to change than others.
For instance, it may not be feasible to alter hospital rou-
tines to eliminate all light and noise at night, but it may
well be feasible to treat contributing medical factors. Hyp-
notic therapy may be necessary when nonpharmacologic
or general medical measures fail to produce patient satis-
faction with sleep. When hypnotic therapy is necessary, in-
termediate-acting benzodiazepines undergoing conjugative
metabolism (e.g., temazepam, lorazepam) are recommend-
ed first-line agents and are particularly useful for patients
who experience continued anxiety. The cost of zaleplon
and zolpidem is 2.5—8.5 times the cost of benzodiazepines,
depending on the brand and dosage used as a comparison,
and they should be reserved as second-line agents for pa-
tients who experience prolonged sedation with the preferred
benzodiazepines. Use of zaleplon as a first-line agent may
be warranted for patients who require middle- of-the-night
dosing.

Patients with COPD and OSA and patients with a histo-
ry of substance abuse present a special challenge. Sleep
disturbances are often related to the pathophysiologic
changes occurring in association with COPD and OSA,
and benzodiazepines and benzodiazepine-like medications
may worsen these diseases by decreasing respiratory drive.
While the use of benzodiazepines and similar agents has
traditionally been discouraged, short-acting agents may be
safe for patients with mild to moderate COPD, defined as
patients who do not have daytime hypercapnea or severe
resting hypoxemia.?*47 If it is determined that benzodi-
azepines and benzodiazepine ®-1 receptor agonists should
be avoided in a particular patient, trazodone may be con-
sidered. Trazodone may also be a useful alternative for pa-
tients with a history of drug abuse and dependence. It
should be used cautiously, however, in patients at high risk
for developing orthostatic hypotension or cardiac arrhyth-
mias.

Treatment of insomnia in older patients presents another
challenge. These patients are at increased risk of adverse
drug events secondary to altered pharmacokinetics and
polypharmacy, and avoidance of hypnotic medications in
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this population is desirable. As mentioned previously, non-
pharmacologic therapies such as ingesting a warm bever-
age, receiving a back massage, and listening to relaxation
tapes have proven useful in hospitalized geriatric patients.!
A study® performed in healthy outpatients older than 54
years with chronic insomnia showed behavioral therapy
was at least as effective, if not more effective, than phar-
macotherapy (temazepam.) The results of this study may
not be applicable to the short-term treatment of insomnia in
hospitalized older patients with multiple medical conditions;
however, they provide an argument for initiating behavioral
therapy that may be continued on discharge if deemed ap-
propriate for patients diagnosed with chronic insomnia.
When hypnotic medications are administered to geriatric
patients, low doses, slow dose titration, and careful moni-
toring for adverse effects are required.

When prescribing hypnotic agents to hospitalized pa-
tients, orders should ideally be written on a daily basis to
allow daily evaluation of the need for pharmacologic ther-
apy. As this approach is not very practical, as-needed or-
ders may be written along with nursing education reinforc-
ing the need to limit therapy only to patients who do not
feel nonpharmacologic therapy is beneficial. Alternatively,
orders may be written for the hypnotic agent to be admin-
istered every night at bedtime, yet allow for patient refusal
of the medication.

The majority of patients treated for insomnia during
hospitalization will not require continued therapy on dis-
charge. If outpatient therapy is necessary during treatment
optimization for underlying disorders such as depression,
the agent effectively and safely producing patient satisfac-
tion with sleep during hospitalization may be continued for
two to four weeks. Patients should be educated regarding
nonpharmacologic techniques, and daily use of the hypnot-
ic agent should be discouraged. Potential adverse effects
should also be reviewed with the patient. After two to four
weeks, the patient should be reevaluated to determine
whether continuation of therapy is necessary. A detailed
discussion of the treatment of long-term or chronic insom-
nia is beyond the scope of this article.

Table 4%9344 Jists guidelines for dosing of the preferred
hypnotic medications, derived from previously published
dosing recommendations. Focus should be placed on using
the lowest effective dose, particularly in elderly patients.

Treatment of Insomnia in Hospitalized Patients
Summary

Very little information exists regarding the treatment of
insomnia in hospitalized patients. Patients with insomnia
should undergo a thorough sleep history and physical ex-
amination in an effort to identify the etiology of the insom-
nia. When appropriate, treatment aimed at resolving the
identified problem(s) should be tried before sedative—hyp-
notic medications. When hypnotic therapy is required, the
pharmacokinetic and pharmacodynamic properties and ad-
verse effect profile of each medication and patient-specific
characteristics should be considered when selecting an
agent and dose that will be effective yet produce minimal
adverse effects. Intermediate-acting benzodiazepines with
no active metabolites (e.g., lorazepam, temazepam) are
sensible first-line agents. Zaleplon and zolpidem are likely
best used as second-line agents due to their cost relative to
that of the benzodiazepines. Trazodone is an alternative for
patients with hypercapnea or hypoxemia associated with
COPD or other lung diseases. Trazodone may also be a
useful alternative for patients with a history of drug abuse
or dependence. The administration of antihistamines, tri-
cyclic antidepressants, barbiturates, chloral hydrate, and al-
ternative and herbal therapies is discouraged.

Susan E Lenhart PharmD BCPS, Assistant Professor, Department
of Pharmacy and Therapeutics, School of Pharmacy, University of
Pittsburgh, Pittsburgh, PA

Daniel J Buysse MD, Associate Professor, Department of Psy-
chiatry, School of Medicine, University of Pittsburgh

Reprints: Susan E Lenhart PharmD BCPS, Department of Phar-
macy and Therapeutics, School of Pharmacy, University of Pitts-
burgh, 200 Lothrop St., 302 Scaife Hall, Pittsburgh, PA 15213-2582,
FAX 412/647-5847, E-mail lenhartse @ msx.upmc.edu

We acknowledge Robert Weber MS FASHP and Tracey Mersfelder PharmD BCPS
for their critical review of the manuscript.

References

1. Schneerson JM. Handbook of sleep medicine. Oxford: Blackwell Sci-
ence, 2000.

2. Zorick F. Overview of insomnia. In: Kryger MH, Roth T, Dement WC,
eds. Principles and practice of sleep medicine. 2nd ed. Philadelphia: WB
Saunders, 1994:483-5.

3. Eddy M, Walbroehl GS. Insomnia. Am Fam Physician 1999;59:1911-6.

4. Farney RJ, Walker JM. Office management of common sleep-wake dis-
orders. Med Clin North Am 1995;79:391-414.

5. Kirkwood CK. Management of insomnia. ] Am Pharm Assoc 1999;39:
688-96.

Table 4. Dosing Recommendations for Hypnotic Medications®©364

Patient Age <65 Patient Age >65 Hepatic Insufficiency
Medication  Starting Dose (mg) Max. Dose (mg) Starting Dose (mg) Max. Dose (mg) Starting Dose (mg) Max. Dose (mg)
Lorazepam 0.5-1 4 0.25-0.5 1 0.25-0.5 1
Temazepam 15 30 7.5 15 7.5 15
Trazodone 50 300 25-50 100 25-50 100
Zaleplon 5-10 20 5 10 5 5
Zolpidem 5-10 10 5 5 5 5

Max = maximum.

www.theannals.com

The Annals of Pharmacotherapy ®w 2001 November, Volume 35 = 1455



SE Lenhart and DJ Buysse

6.

7.

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.
. Nowell PD, Mazumdar S, Buysse DJ, Dew MA, Reynolds CF, Kupfer

21

22.

23.

24.

25.

26.
217.

28.

29.
30.
31
32.
33.
34.
35.

36.

1456 =

Kupfer DJ, Reynolds CF. Current concepts: management of insomnia.
New Engl J Med 1997;336:341-6.

Pary R, Tobias CR, Webb WK, Lippmann SB. Treatment of insomnia.
Getting to the root of sleeping problems. Postgrad Med 1996;100:195-8,
201-4, 209-10.

. Berlin RM. Management of insomnia in hospitalized patients. Ann In-

tern Med 1984;100:398-404.

. Ancoli-Israel S. Insomnia in the elderly: a review for the primary care

practitioner. Sleep 2000;23(suppl 1):S23-30.

McDowell JA, Mion LC, Lydon TJ, Inouye SK. A nonpharmacologic
sleep protocol for hospitalized older patients. J Am Geriatr Soc 1998;46:
700-5.

Maczaj M. Pharmacological treatment of insomnia. Drugs 1993;45:44-
55.

Mendels J. Criteria for selection of appropriate benzodiazepine hypnotic
therapy. J Clin Psychiatry 1991;52(suppl 9):42-6.

Carskadon MA, Dement WC. Normal human sleep: an overview. In:
Kryger MH, Roth T, Dement WC, eds. Principles and practice of sleep
medicine. 2nd ed. Philadelphia, WB Saunders, 1994:16-25.

Hartman E. Nightmares and other dreams. In: Kryger MH, Roth T, De-
ment WC, eds. Principles and practice of sleep medicine. 2nd ed. Philadel-
phia: WB Saunders, 1994:407-10.

Hobbs WR, Rall TW, Verdoorn TA. Hypnotics and sedatives: ethanol.
In: Hardman JG, Limbird LE, Molinoff PB, Ruddon RW, Gilman AG,
eds. Goodman & Gilman'’s the pharmacologic basis of therapeutics. 9th
ed. New York: McGraw-Hill, 1996:361-96.

Jermain DM. Sleep disorders. In: Dipiro JT, Talbert RL, Yee GC, Matzke
GR, Wells BG, Posey LM, eds. Pharmacotherapy: a pathophysiologic
approach. 4th ed. Stamford: Appleton & Lange, 1999:1208-18.

Ashton H. Guidelines for the rational use of benzodiazepines: when and
what to use. Drugs 1994;48:25-40.

Bunney WE, Azarnoff DL, Brown BW, Cancro R, Gibbons RD, Gillin
JC, et al. Report of the Institute of Medicine committee on the efficacy
and safety of Halcion. Arch Gen Psychiatry 1999;56:349-52.

Estazolam — a new benzodiazepine hypnotic. Med Lett Drugs Ther
1991;33:91-2.

Hypnotic drugs. Med Lett Drugs Ther 2000;42:71-2.

DJ. Benzodiazepines and zolpidem for chronic insomnia: a meta-analy-
sis of treatment efficacy. JAMA 1997;278:2170-7.

Holbrook AM, Crowther R, Lotter A, Cheng C, King D. Meta-analysis
of benzodiazepine use in the treatment of insomnia. CMAJ 2000;162:
225-33.

George CFP. Perspectives on the management of insomnia in patients
with chronic respiratory disorders. Sleep 2000;23(suppl 1):S31-5.
Pichard L, Gillet G, Bonfils C, Domergue J, Thenot J, Maurel P. Oxida-
tive metabolism of zolpidem by human liver cytochrome P450S. Drug
Metab Dispos 1995;23:1253-62.

Rush CR, Baker RW, Wright K. Acute behavioral effects and abuse po-
tential of trazodone, zolpidem and triazolam in humans. Psychopharma-
cology 1999;144:220-33.

Gericke CA, Ludolph AC. Chronic abuse of zolpidem (letter). Lancet
1994;272:1721-2.

Sanchez LGB, Sanchez JM, Moreno JLL. Dependence and tolerance
with zolpidem (letter). Am J Health-Syst Pharm 1996;53:2638.
Bottlender R, Schutz C, Moller HJ, Soyka M. Zolpidem dependence in a
patient with former polysubstance abuse (letter). Pharmacopsychiatry
1997;30:108.

Package insert. Ambien (zolpidem). Skokie, IL: G.D. Searle & Co., De-
cember 1999.

Pies RW. Dose-related sensory distortions with zolpidem (letter). J Clin
Psychiatry 1995;56:35-6.

Mendelson WB. Sleepwalking associated with zolpidem (letter). J Clin
Psychopharmacol 1994;14:150.

Pitner JK, Gardner M, Neville M, Mintzer J. Zolpidem-induced psy-
chosis in an older woman (letter). ] Am Geriatr Soc 1997;45:533-4.
Markowitz JS, Brewerton TD. Zolpidem-induced psychosis. Ann Clin
Psychiatry 1996:8:89-91.

Ansseau M, Pitchot W, Hansenne M, Moreno AG. Psychotic reactions to
zolpidem (letter). Lancet 1992;339:809.

Markowitz JS, Rames LJ, Reeves N, Thomas SG. Zolpidem and halluci-
nations (letter). Ann Emerg Med 1997:29:300-1.

van Puijenbroek EP, Egberts ACG, Krom HIJ. Visual hallucinations and
amnesia associated with the use of zolpidem (letter). Int J Clin Pharma-
col Ther 1996;34:318.

The Annals of Pharmacotherapy =

37.
38.
39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

2001 November, Volume 35

Hoyler CL, Tekell JL, Silva JA. Zolpidem-induced agitation and disorga-
nization (letter). Gen Hosp Psychiatry 1996;18:452-3.

Truela, LM, Ibanez-Rojo V, Baca E. Zolpidem-induced macropsia in
anorexic woman (letter). Lancet 1993;342:443-4.

Canaday BR. Amnesia possibly associated with zolpidem administra-
tion. Pharmacotherapy 1996;16:687-9.

Girault C, Muir J, Mihaltan F, Borderies P, De La Giclais B, Verdure A,
et al. Effects of repeated administration of zolpidem on sleep, diurnal and
nocturnal respiratory function, vigilance, and physical performance in
patients with COPD. Chest 1996;110:1203-11.

Greenblatt DJ, von Moltke LL, Harmatz JS, Mertzanis P, Graf JA, Durol
ALB, et al. Kinetic and dynamic interaction study of zolpidem with ke-
toconazole, itraconazole, and fluconazole. Clin Pharmacol Ther 1998;64:
661-71.

Villikka K, Kivisto KT, Luurila H, Neuvonen PJ. Rifampin reduces plas-
ma concentrations and effects of zolpidem. Clin Pharmacol Ther 1997;
62:629-34.

Package insert. Sonata (zaleplon). Philadelphia: Wyeth-Ayerst, August
1999.

. Dooley M, Plosker GL. Zaleplon: a review of its use in the treatment of

insomnia. Drugs 2000;60:413-45.

Rush CR, Frey JM, Griffiths RR. Zaleplon and triazolam in humans:
acute behavioral effects and abuse potential. Psychopharmacology 1999;
145:39-51.

Beer B, Ieni JR, Wu W, Clody D, Amorusi P, Rose J, et al. A placebo-
controlled evaluation of single, escalating doses of CL 284,846, a non-
benzodiazepine hypnotic. J Clin Pharmacol 1994;34:335-44.

George CFP, Series F, Kryger MH, Moscovitch A. Safety and efficacy of
zaleplon versus zolpidem in outpatients with chronic obstructive pul-
monary disease (COPD) and insomnia (abstract). Sleep 1999;22(suppl
1):S320.

Bhatia SC, Arora, M, Bhatia SK. Perceptual disturbances with zaleplon
(letter). Psychiatr Serv 2001;52:109-10.

Danjou P, Paty I, Fruncillo R, Worthington P, Unruh M, Cevallos W, et
al. A comparison of the residual effects of zaleplon and zolpidem follow-
ing administration 5 to 2 h before awakening. Br J Clin Pharmacol 1999;
48:367-74.

Troy SM, Lucki I, Unruh MA, Cevallos WH, Leister CA, Martin PT, et
al. Comparison of the effects of zaleplon, zolpidem, and triazolam on
memory, learning, and psychomotor performance. J Clin Psychopharma-
col 2000;20:328-37.

Walsh JK, Pollak CP, Scharf MB, Schweitzer PK, Vogel GW. Lack of
residual sedation following middle-of-the-night zaleplon administration
in sleep maintenance insomnia. Clin Neuropharmacol 2000;23:17-21.
Vermeeren A, Danjou PE, O’Hanlon JE. Residual effects of evening and
middle-of-the-night administration of zaleplon 10 and 20 mg on memory
and actual driving performance. Hum Psychopharmacol Clin Exp 1998;
13(suppl 2):S98-107.

Allen D, Curran HV, Lader M. The effects of single doses of CL
284,846, lorazepam, and placebo on psychomotor and memory function
in normal male volunteers. Eur J Clin Pharmacol 1993;45:313-20.
Walsh JK, Schweitzer PK. Ten-year trends in the pharmacological treat-
ment of insomnia. Sleep 1999;22:371-5.

Mouret J, Lemoine P, Minuit MP, Benkelfat C, Renardet M. Effect of traz-
odone on the sleep of depressed subjects — a polygraphic study. Psy-
chopharmacology 1988;95(suppl):S37-43.

Scharf MB, Sachais BA. Sleep laboratory evaluation of the effects and
efficacy of trazodone in depressed insomniac patients. J Clin Psychiatry
1990;51(suppl 9):13-7.

Nierenberg AA, Adler LA, Peselow E, Zornberg G, Rosenthal M. Traz-
odone for antidepressant-associated insomnia. Am J Psychiatry 1994;
151:1069-72.

Walsh JK, Erman M, Erwin CW, Jamieson A, Mahowald M, Regestein
Q, et al. Subjective hypnotic efficacy of trazodone and zolpidem in
DSMIII-R primary insomnia. Hum Psychopharmacol Clin Exp 1998;13:
191-8.

Montgomery I, Oswald I, Morgan K, Adam K. Trazodone enhances
sleep in subjective quality but not in objective duration. Br J Clin Phar-
macol 1983;16:139-44.

van Bemmel AL, Havermans RG, van Diest R. Effects of trazodone on
EEG sleep and clinical state in major depression. Psychopharmacology
1992;107:569-74.

Haria M, Fitton A, McTavish D. Trazodone: a review of its pharmacolo-
gy, therapeutic use in depression and therapeutic potential in other disor-
ders. Drugs Aging 1994;4:331-55.

www.theannals.com



62. Morin CM, Colecchi C, Stone J, Sood R, Brink D. Behavioral and phar-
macological therapies for late-life insomnia: a randomized controlled tri-
al. JAMA 1999;281:991-9.

63. Maletta G, Mattox KM, Dysken M. Guidelines for prescribing psychoac-
tive drugs in the elderly: part 1. Geriatrics 1991;46:40-7.

64. Hedner J, Yaeche R, Emilien G, Farr I, Salinas E. Zaleplon shortens sub-
jective sleep latency and improves subjective sleep quality in elderly pa-
tients with insomnia. Int J Geriatr Psychiatry 2000;15:704-12.

EXTRACTO

OBJETIVO: Prover recomendaciones para el manejo a corto plazo de
insomnio en pacientes hospitalizados. La evaluacion de pacientes,
modalidades de tratamiento no farmacoldgicas, y la seleccién de
medicamentos hipnéticos serdn revisadas.

FUENTES DE INFORMACION: Articulos de revision y literatura primaria
representativa del conocimiento actual con relacién al tratamiento de
insomnio fueron identificados a través de una bisqueda en MEDLINE.
Términos utilizados en la bisqueda incluyeron insomnio (desérdenes
del comienzo y mantenimiento del suefio), benzodiazepinas, zaleplon,
zolpidem, y trazodona.

SINTESIS: La literatura con relacion al manejo de insomnio en pacientes
hospitalizados es limitada, por lo tanto, datos pertinentes al tratamiento
de pacientes ambulatorios deben ser extrapolados al escenario de
hospitalizacion. Al evaluar insomnio en pacientes hospitalizados, parece
razonable obtener un historial y examen fisico cuidadoso y completo
para identificar potenciales etiologfas fundamentales. El tratamiento de
easts etiologfas fundamentales debe ser considerado. Cuando el uso de
un agente sedante-hipndtico es necesario, la seleccion del medicamento
y la dosis deben estar basados en los perfiles farmacocinéticos y de
efectos adversos de cada agente. Las caracteristicas especificas de cada
paciente también deben ser consideradas para poder proveer un
tratamiento efectivo, minimizando los efectos adversos.

CONCLUSIONES: Los enfoques no farmacoldgicos para el tratamiento de
insomnio deben ser considerados en los pacientes hospitalizados.
Cuando se requiere administrar medicamentos sedantes-hipnéticos, el
perfil farmacocinético de las benzodiazepinas de accién intermedia (e.g.,
lorazepam, temazepam) las hace agentes de primera seleccion. Zaleplon

www.theannals.com

Treatment of Insomnia in Hospitalized Patients

y zolpidem también son agentes hipndticos atractivos, sin embargo,
tipicamente son reservados como terapia de segunda seleccion debido al
costo. Trazodona podria ser una alternativa para pacientes que no
pueden tomar benzodiazepinas.

Brenda R Morand

RESUME

oBJECTIF: Emettre des recommandations pour le traitement de courte
durée de I’'insomnie des patients hospitalisés. Les modalités non-
pharmacologiques et la sélection des agents sédatifs ou hypnotiques
seront revues.

SOURCES DE LA LITTERATURE: Recherche bibliographique dans la banque
de données MEDLINE ayant utilisé les mots-clés suivants: insomnie,
benzodiazépines, zaleplon, zolpidem, et trazodone.

RESUME: La documentation scientifique sur le traitement de 1’insomnie
des patients hospitalisés est limitée. Dans un tel contexte, I’approche
suggérée par les auteurs est donc d’extrapoler les données recueillies
chez les patients ambulatoires aux patients hospitalisés. Lors de
I’évaluation de I’insomnie chez un patient hospitalisé, une histoire
médicale et un examen physique complets sont nécessaires afin
d’identifier une étiologie possible sous-jacente. Lorsque les méthodes
non-pharmacologiques ne parviennent pas a maitriser I’insomnie, I’ajout
d’un agent sédatif ou hypnotique peut étre requis. Le choix de la
médication ainsi que sa dose doivent étre basé sur la pharmacocinétique
et le profil d’innocuité de chaque agent tout en considérant les
caractéristiques spécifiques de I’insomnie du patient.

CONCLUSIONS: Les modalités non-pharmacologiques demeurent
I’approche privilégiée pour le traitement de I’insomnie et ce, méme en
milieu hospitalier. Par contre, lorsqu’un agent sédatif ou hypnotique doit
étre prescrit, le profil pharmacocinétique des benzodiazépines ayant une
action intermédiaire tels que le lorazépam et la témazépam en fait des
agents de choix. Le zaleplon et le zolpidem sont aussi des agents
hypnotiques intéressants mais devraient étre réservés comme un
traitement de deuxieme intention, principalement di a leur coft élevé.
La trazodone demeure une bonne alternative pour les patients intolérants
aux benzodiazépines.

Sylvie Robert
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