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A disheartening aspect of all neurologic disorders
is that the patient’s ailment will be there waiting
for them in the morning. Be it Alzheimer’s or
Parkinson’s, sleep (successful sleep, at least) will
serve only as a temporary pause in the disability

they have suffered through during the day. But insomnia
patients are fighting the days that never want to end. They
also might be fighting a lot more. The following associations
have been noted with insomnia:1

• Increased risk of mortality is associated with short sleep
lengths.

•  Insomnia is the best predictor of future development of
depression.

•  Catastrophic worry about the consequences of not
sleeping is common among patients with chronic insomnia
and serves to maintain the sleep disturbance.

•  Increased risk exists of developing anxiety, alcohol and
drug use disorders, and nicotine dependence.

•  Poor health and decreased activity occur.
•  Onset of insomnia in older patients is related to

decreased survival.

Here, we take a look at what class of medications work
with different types of insomnia and when nonpharmacolog-
ic options should be used. 

Type Casting
Insomnia is typically described as a subjective ailment of
poor sleep quality or quantity despite adequate time for
sleep, resulting in daytime fatigue, irritability, and decreased
concentration.2 Primary insomnia can be viewed as sleepless-
ness that is not attributable to a medical, psychiatric, or envi-
ronmental cause. The diagnostic criteria for primary insom-
nia (307.42) from the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition, Text Revision (DSM• IV-
TR) are as follows1: 

•  The predominant symptom is difficulty initiating or
maintaining sleep, or nonrestorative sleep, for at least one
month.

•  The sleep disturbance (or associated daytime fatigue)
causes clinically significant distress or impairment in social,
occupational, or other important areas of functioning.

•  The sleep disturbance does not occur exclusively during
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the course of narcolepsy, breathing-related sleep disorder,
circadian rhythm sleep disorder, or a parasomnia.

•  The disturbance does not occur exclusively during the
course of another mental disorder (e.g., major depressive dis-
order, generalized anxiety disorder, a delirium).

•  The disturbance is not due to the direct physiological
effects of a substance (e.g., drug abuse, medication) or a gen-
eral medical condition.

The International Classification of Sleep Disorders does
not recognize a category of primary insomnia but discusses
the following three freestanding insomnia subgroups:
Psychophysiological insomnia, idiopathic insomnia, and
sleep state misperception. The pathophysiology of each is
described as follows1:

Psychophysiological insomnia. To diagnose this, inter-
mittent periods of stress, which result in poor sleep and gen-
erate two maladaptive behaviors, will be the chief compo-
nents involved. The maladaptive behaviors include, (1) a
cycle where the patient tries harder to sleep and tenses up
even more, and (2) bedroom habits and customs and other
sleep-related activities (e.g., washing their face) that condi-
tion the patient to frustration and arousal.

Periods of stress will cause bad sleep habits, habits that
can be reinforced and, since not resolved, become persistent.
In this case, the insomnia continues for years after the stress
has subsided and is tagged as persistent psychophysiological
insomnia. “Learned insomnia” or “behavioral insomnia” are
synonymous.

Idiopathic insomnia. An abnormality in the neurologic
control of the sleep-wake cycle involving many areas of the

reticular activating system (promoting wakefulness) is attrib-
uted to lifelong sleeplessness, as well as in areas such as soli-
tary nuclei, raphe nuclei, and medial forebrain area (promot-
ing sleep). One possibility says that a so-called neu-
roanatomic, neurophysiologic, or neurochemical lesion
exists in the sleep system in which patients tend to be on the
outermost end of the spectrum toward arousal.

Sleep state misperception. The patient says they are
experiencing insomnia with no objective evidence of any
sleep problems.

Passarella and Duong write2 about the wide array of ter-
minology that exists for defining the duration of insomnia
symptoms, which may add to the confusion regarding
insomnia classification, including acute and chronic insom-
nia. “Acute insomnia refers to sleep problems lasting from
one night to a few weeks, whereas chronic insomnia refers to
sleep problems lasting at least three nights weekly for at least
one month,” they note.

Welcome to The Pharm House
However far the array of terminology stretches, the treat-
ment of insomnia will depend on what the neurologist
believes is the cause. And the choice of a specific agent
should be based on patient-specific factors, such as age, pro-
posed length of treatment, primary sleep complaint, history
of drug or alcohol abuse, and cost.2 The most widely used
pharmacologic therapies for insomnia are benzodiazepine
hypnotics, nonbenzodiazepine hypnotics, melatonin-recep-
tor agonists, and antidepressants.  

“In general, either the benzodiazepines or non-benzodi-
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Table. Commonly Used Sleep Medicines*

Agent

Estazolam

Flurazepam

Lorazepam

Oxazepam

Quazepam

Temazepam

Triazolam

Zaleplon

Zolpidem

Brand Name

ProSom

Dalmane, Dalmadorm

Ativan,Temesta

Alepam, others

Doral, Dormalin

Restoril, others

Halcion, others

Sonata, Starnoc

Ambien, others

Dose

1-2 mg

15-30 mg

0.5-2 g

10-15 mg

7.5-15 mg

7.5-30 mg

0.125-0.5 mg

5-10 mg

5-10 mg

Half-Life

10-24 h

48-120 h

10-20 h

5-20 h

41 h

3.5-18 h

1.5-5.5 h

0.9-1 h

2.5 h

Peak Action

2 h

0.5-1 h

2-4 h

3 h

2 h

1.2-1.6 h

1-2 h

0.9-1.5 h

1.6 h

*Adapted from: http://www.emedicine.com/med/TOPIC3128.HTM



azepines are indicated for patients with either acute or
chronic insomnia,” says Mark Mahowald, MD, Director of
the Minnesota Regional Sleep Disorders Center and Chief of
the Department of Neurology at Hennepin County Medical
Center. Dr. Mahowald feels these agents are probably equal-
ly effective, and the decision of which one to use depends
upon the half-life. “The concerns of dependence, tolerance,
and abuse regarding the older benzos have been wildly over-
rated. This rarely occurs.” The older agents are one-tenth as
expensive as the newer—though equally effective—agents,
he adds.

Benzodiazepine hypnotics. Estazolam (ProSom), flu-
razepam (Dalmane) temazepam (Restoril) and triazolam
(Halcion) are all members of the class, which work by bind-
ing to benzodiazepine receptors (omega-1 and omega-2) in
the brain. “This class of hypnotics is my preferred therapeu-
tic modality for short-term use of few weeks duration,” says
Antonio Culebras, MD, Professor of Neurology at SUNY
Upstate Medical University and a sleep specialist.  

Patients with difficulty initiating and maintaining sleep
are good candidates for these agents, Dr. Culebras says. If
difficulty initiating sleep predominates, he uses a short-dura-
tion BA such as zaleplon that works well, can be used up to
midnight during conventional nocturnal sleep hours, and
gives no or very little hangover. Patients that should avoid
benzodiazepine have allergies to benzodiazepines, narrow-
angle glaucoma, untreated obstructive sleep apnea, or a his-
tory of drug abuse. “For long-term use of several months, I
rotate hypnotics, instruct patients to administer not more
than five days of the week, and in general I recommend
interrupted use to avoid development of tolerance,” Dr.
Culebras says. 

Side effects like impairment of coordination, balance, or
mental alertness are concerns, and there has been speculation
that benzodiazepines are more likely to disrupt REM sleep,
causing less restful sleep. Reducing the dose or switching to
a shorter-acting agent can manage side effects. Drs.
Mahowald and Culebras dispute the notion that the class is
more likely to upset REM sleep. “There is no evidence that
the change in slow-wave or REM sleep has any clinical con-
sequence,” Dr. Mahowald says. “These ‘changes’ are simply
a marketing tool for the manufacturers of the non-benzos.”

Nonbenzodiazepine hypnotics. This class has gained 
popularity because they do not have significant impact 
on sleep architecture and are not associated with the
rebound phenomenon seen with the benzodiazepines.1

Nonbenzodiazepines include eszopiclone (Lunesta), zaleplon
(Sonata), and zolpidem (Ambien, Ambien CR). How non-
benzodiazepines work is a little murky. They are not chemi-
cally like benzodiazepines but they bind to the benzodi-

azepines receptor omega-1, thereby inducing sleep. Lunesta
is believed to promote sedation and to affect brain receptor
sites that are close to gamma-aminobutyric acid.

“Patients with circadian dysrhythmias and patients with-
out nonanxiety related insomnia syndromes may respond to
this class of drugs,” Dr. Culebras says. The main deterrent
for using the nonbenzodiazepines is the high cost, Dr.
Mahowald says. The common side effects for nonbenzodi-
azepines are typical. Drowsiness and dizziness may occur,
possibly impairing coordination, balance and/or mental
alertness. It has also been recommended that this class be
used with caution in patients with a history of drug abuse or
dependence. “Drowsiness and dizziness may be handled by
lowering the dose or prescribing a shorter-acting agent,” Dr.
Mahowald says.

And then, of course, are the side effects that are more
commonly represented in mainstream media health pieces.
“Complex behaviors during sleep, such as sleep eating, sleep
driving, and sleep sex, may occur in the absence of sedative
medications,” Dr. Mahowald continues. “Virtually all seda-
tives may make such behaviors more likely. It is not known
whether the apparent relationship with zolpidem suggests
that the drug may be more apt to result in such behaviors, or
whether it reflects the fact that zolpidem is by far the most
widely prescribed sedative.”

The confusional arousals are an unfortunate aspect of the
drugs, says Christopher Letierri, MD, Chief of Sleep
Medicine in Pulmonary, Critical Care, and Sleep Medicine
at Walter Reed Army Medical Center and Associate
Professor of Medicine at the Uniformed Services University.
“If you have an arousal from slow-wave sleep you can get
caught in this sleep stage transition where your brain is half
awake and half in very deep sleep.” It is more common in
children in the form of sleep walking, sleep talking, or night
terrors, but happens in adults as well. 

“The real questions are 1) what made them have the
arousal and 2) why were they given the hypnotic. I often see
people prescribed Ambien because they can’t ‘stay’ asleep.
These drugs are really for people who can’t ‘fall’ asleep,” Dr.
Letierri says. This can lead a person with sleep apnea who
wakes up multiple times a night to tell their doctor they can’t
sleep. “The doc gives them Ambien. Now when they have
their apnea-induced arousal their brains are still in a hypnot-
ic-induced deep sleep and they have a confusional arousal—
parasomnia. So, the problem isn’t the medication, it’s the
doc who gave the wrong drug for the wrong reason.”

Pineal Gland Hormones. This is a thinner class that
includes melatonin and ramelteon (Rozerem). The pineal
gland produces the hormone melatonin during circadian
rhythm. Since melatonin levels are low during daylight
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hours, a theory holds that the pineal gland responds to dark-
ness by increasing melatonin levels. Ramelteon is a mela-
tonin receptor agonist with high affinity for melatonin MT1
and MT2 receptors. The difference between melatonin and
ramelteon is fairly black and white, at least in approval:
Ramelteon is approved by the FDA for insomnia character-
ized by complications in falling asleep; Melatonin is an OTC
supplement not approved by the FDA for management of
sleep disorders.

“Headache is a problem with Rozerem,” Dr. Culebras
says, suggesting there may be more “hang-over effects” with
Rozerem in real life use than would be expected based on the
data. Liver toxicity, dizziness, nausea and fatigue can also
occur. Primarily for those whose “insomnia” is actually the
manifestation of a delayed sleep phase syndrome, melatonin
agonists administered five hours before desired sleep onset
may help to advance the clock, Dr. Mahowald says. “These
agents are generally very disappointing as conventional seda-
tive/hypnotics,” on top of being much more expensive than
OTC melatonin—“which doesn’t work very well either,” he
notes.

Side effects like low body temperature, headache, night-
mares and worsening of depression are reported with mela-
tonin. Caution is advised in patients with epilepsy, who are
taking warfarin, have autoimmune or endocrine diseases, or
are pregnant or breastfeeding. Varying levels of quality, puri-
ty, and quantity of active ingredient call melatonin supple-
ments into question. “Unregulated distribution of melatonin
preparations decreases confidence in its clinical action and is
a problem,” Dr. Culebras says. Dr. Mahowald has perhaps
the simplest advice: “I rarely use these agents because they
rarely work.”

Antidepressants. This class doesn’t have the limited num-
ber of products issue that pineal gland hormones have.
Antidepressants include, but are not limited to, amitripty-
line (Elavil), nortripyline (Pamelor), nefazodone (Serzone)
and trazodone (Desyrel). Antidepressants work in insomnia
patients by turning an adversary to an aide. Because some
antidepressants cause prolonged drowsiness as a side effect,
they can help someone whose problem is awakening after
initially falling asleep or a person who has insomnia caused
by depression. People who should avoid antidepressants
include those taking a MAOI and those with a history of
seizures, irregular heart rhythm, narrow-angle glaucoma, or
kidney disease causing retention of urine. 

When dealing with antidepressants in insomnia, the
drugs and even the patients’ complaints—depression and/or
insomnia—are multifold. Sleep deprivation can cause
depression, and depression can cause insomnia. Anxiety can
cause sleep onset problems. Terminal insomnia is a classic

and probably uncommon sign of depression. “The SSRIs
notoriously cause sleep fragmentation and disruptions of
normal sleep architecture, and the ones that inhibit norepi
re-uptake, like Effexor and Wellbutrin can cause a lot of dif-
ficulties in initiating sleep,” Dr. Letierri says.

Dr. Letierri says if the patient’s insomnia is causing
depression, treating the insomnia should resolve the depres-
sion without need for antidepressants. “If the depression is
causing the insomnia, then antidepressants are probably
good.” He also points to recent data that found that adding
Lunesta to an SSRI gets better results than an SSRI alone.
“The thought is that Lunesta is a gabanergic activator and
weak anxiolytic. So, it may have some antidepressant/anti-
anxiety properties by itself,” he says. “Plus, it is very good for
putting people to sleep and keeping them asleep.”

But antidepressants can also exacerbate insomnia, and Dr.
Letierri feels not all physicians have a proper handle on when
to prescribe the class. “The atypical antipsychotics, like
Seroquil, are being used a ton for insomnia but this is just
foolish.  Sure, they make you so sleepy that you pass out, but
they have residual daytime effects and cause more problems
than they are worth.” He adds that the older antidepressants,
like trazodone and TCAs are used too often for insomnia.
“Again, I think this is foolish.  They disrupt normal sleep
architecture. If you want a sleeping pill, use one designed for
sleep that preserves normal sleep architecture,” he says.
“Otherwise, you are just propagating the problem.”

Dr. Mahowald emphasizes two times it’s best not to pre-
scribe any pills. “The absolute contraindications to the use
of any sedative are: 1) anyone who may receive important
calls in the middle of the sleep period, and 2) the sole care-
giver of a young child,” he says.

No Prescription Required
The role of medications certainly cannot be understated.
When sleep is absolutely needed, your prescription pad is
your best weapon against insomnia. “My personal view is ‘no
drugs,’” Dr. Letierri   says. “Insomnia is best treated through
stimulus control, regimented sleep wake cycles, and good
sleep hygiene and habits.” Varying in efficacy, popularity and
patient ease, other nonpharmacologic options include sleep
restriction, paradoxical intention, relaxation therapy,
biofeedback, and cognitive behavioral therapy.

Cognitive behavioral therapy, for example, is a fairly
straightforward, short-term treatment that has been used to
treat a range of problems, including depression, panic
attacks, eating disorders, and substance abuse.3 Stimulus
control and restriction therapies are used in conjunction
with CBT and form part of the psychological package of
therapeutic modalities. 

Insomnia Treatments

32 Practical Neurology July 2008



1. Passarella S, Duong MT. Diagnosis and treatment of insomnia. Am J Health Syst Pharm. 2008
May 15;65(10):927-34.
2. Ranjan A. Primary Insomnia. http://www.emedicine.com/med/TOPIC3128.HTM. Accessed
July 1, 2008.
3. Mayo Clinic Staff. Insomnia treatment: Cognitive behavioral therapy instead of sleeping pills.
http://www.mayoclinic.com/health/insomnia-treatment/SL00013. Accessed July 3, 2008.

When used as an insomnia treatment, CBT typically
requires four to eight 30-minute sessions with a trained
sleep therapist. First, it teaches patients to recognize and
change false beliefs that affect the ability to sleep and also
deals with misperceptions about the amount of time one
actually spends sleeping.3

Cognitive behavioral therapy is indicated for psy-
chophysiological insomnia, a very common, learned form
of insomnia, and severe sleep hygiene disturbances,
according to Dr. Culebras. “Sometimes PPI is just one
component of the overall problem of insomnia and CBT
is also indicated. For instance, patients may have a combi-
nation of idiopathic insomnia (untouchable), hyper-
arousal anxiety disorders and PPI. In my opinion, CBT is
an effective form of therapy without adverse reactions.” 

Patients are at times reluctant to use CBT because of
time investment needed and the stigma of a psychological
treatment, Dr. Culebras says. Another downside is that
not all third party payers cover CBT.

Nonpharmacologic options are simple in theory but
can be trying in practice. Still, they are especially impor-
tant, because medications can quickly become a crutch,
which can then make insomnia worse. Often patients lack
the patience to commit to a sleep program that isn’t phar-
maceutical-centric. The medications “are a quick fix, and
the right way to do it takes a lot of effort and dedication.”
Dr. Letierri says. “Patients often don’t want [non-pharma-
cological interventions] and doctors don’t want to deal
with it. But, it’s the right thing to do, so I spend the time
working with patients and try to avoid using meds.
However, the fact still remains most people want the easy
way out and someone will prescribe them drugs.”

Await the Blockbuster
As for the future of insomnia treatment, Dr. Letierri believes
it lies in nonbenzodiazepines. “They are relatively safe and
are approved for long-term use,” he says. “The high price tag
will unfortunately keep things like trazodone around longer.
The fear is that agents like Xyrem will start getting used, and
that would be the worst thing of all. If pharmaceutical com-
panies develop an agent—and they are working on it—that
induces sleep, is safe for long-term use, and the best part is
that it promotes slow wave (delta) sleep. It will be a block-
buster. Buy stock in it.”  PN
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