Atypical Antipsychotics: Sleep, Sedation, and Efficacy
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Patients with schizophrenia often suffer from sleep disturbances such as excessive sleeping and
insomnia. Common medications for schizophrenia can have a sedative effect on patients. Not all anti-
psychotic medications have the same sedative effect, which is related to dosage and affinity for hista-
mine H, receptors. Studies have shown that, compared with conventional antipsychotics, atypical
antipsychotics such as risperidone, olanzapine, quetiapine, and ziprasidone generally cause less seda-
tion yet are as effective in controlling psychosis and agitation. Sedation can be troublesome to patients
who are trying to become reintegrated into society and interfere with their treatment regimen. Both
persistent sedation and chronic insomnia can be managed by the physician.

(Prim Care Companion J Clin Psychiatry 2004;6[suppl 2]:3-7)

|eep disturbances, including insomnia, excessive
eeping, and changes in sleep patterns, are frequent
in patients with schizophrenia and many other psychiatric
disorders. The actual process of sleep is also different in
patients with schizophrenia compared with that in indi-
viduals with no psychiatric disorders. In addition, medi-
cations commonly given for psychosis can worsen ex-
cessive sleeping by sedating patients. Selecting a less
sedating antipsychotic for patients with excessive sleep-
ing and managing sleep disturbances carefully can im-
prove outcome for antipsychotic-treated patients.

SLEEP DISTURBANCES IN
ANTIPSYCHOTIC-TREATED PATIENTS

Sleep disturbances in schizophrenia have been well
studied. Tandon et al.* examined sleep disturbances in 40
patients with schizophrenia and found they had a longer
sleep latency, a higher number of arousals during sleep,
and increased periods of wakefulness after sleep onset
compared with those in a nonpsychiatric control group,
resulting in alower sleep efficiency rating for the patients
with schizophrenia. The control group had a 95% sleep
efficiency, while drug-naive schizophrenic patients had a
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78% sleep efficiency rating and previously treated patients
had a 72% sleep efficiency rating.

Benson and Zarcone® studied sleep in 18 schizophrenic
patients and 13 nonpsychiatric control subjects. They
found that the individuals with schizophrenia had an
increase in the duration of stage 1 sleep compared with
the control group, as well as a decrease in the duration
of stages 3 and 4 (slow wave) sleep. The patients with
schizophrenia had a total sleep efficiency rating of 83%,
while the control group had a sleep efficiency rating of
95%. Because of these changes in sleep patterns, patients
with schizophrenia often have inadequate sleep.

In addition to these sleep difficulties caused by schizo-
phrenia, the antipsychotic medication a patient is taking
may be causing sedation. Sedation is a common occur-
rence with conventional antipsychotics, but its effects can
sometimes be mistaken for the negative symptoms of
schizophrenia such as avolition, amotivation, asociality,
withdrawal, and anhedonia. Before treating a patient for
these symptomes, it is important to determine whether they
are caused by antipsychotic medication or by the disorder
itself. Sedation can also be mistaken for cognitive im-
pairment. It may be difficult to determine whether an
individual’s cognitive impairment is caused by schizo-
phrenia or the antipsychotic medication.

Sedation can impair a person’s ability to function
normally over the long term. It may interfere with the
efforts of patients who are trying to go back to work or
school or otherwise have normal socialization. Sedation
can aso prevent patients from benefiting from other
treatments such as psychosocial training and psychiatric
rehabilitation.

Sedation is an especially common problem in elderly
patients who take antipsychotic medications. Elderly pa-
tients become more heavily sedated and are sedated for
longer periods of time than younger patients taking the



Del D. Miller

Table 1. Comparison of Potency, Dose, and Sedation in
Antipsychotic Medications

Relative Common Dose

Medication Potency (mg) Range (mg/d)  Sedation
Atypical antipsychotics

Clozapine 50 250-500 Marked

Quetiapine 80 300-800 Moderate

Olanzapine 4 15-30 Moderate

Ziprasidone 20 80-160 Mild

Risperidone 1 2-6 Mild
Conventional antipsychotics

Chlorpromazine 100 100-600 Moderate

Mesoridazine 50 50-150 Moderate

Fluphenazine 1-2 2-20 Mild

Haloperidol 2 5-20 Mild

aData from Jibson and Tandon.®

same doses of the same medications. Sedation can impair
arousal levels during the day and lead to an increased num-
ber of fals.

ANTIPSYCHOTICS AND SLEEP DISTURBANCES

The physician’s choice of antipsychotic medication can
affect the patient’s sleep disturbances. A study of sleep
measures in schizophrenic patients® who were receiving ei-
ther the atypical antipsychotic risperidone alone (N =5)
or the conventional antipsychotic haloperidol alone (N = 5)
revealed a significant difference in slow wave sleep be-
tween the 2 groups. Patients taking risperidone spent
27% of their time asleep in slow-wave sleep, while patients
taking haloperidol spent 20% in slow-wave sleep. This
was the only significant difference between the 2 groups
(p<.05).

Risperidone may lengthen the amount of slow wave
sleep in patients because it has a higher affinity for seroto-
nin 5-HT, receptors than does haloperidol.* 5-HT, recep-
tors have been reported to be involved in controlling sleep
quality.® Olanzapine, another atypical antipsychotic, also
has a high affinity for 5-HT, receptors.* Thus, while
the sedative effect of some antipsychotic medications
may have a negative impact on patients, atypical antipsy-
chotics such as risperidone and olanzapine may have
the potential to improve the quality of sleep in individuals
with schizophrenia.

ANTIPSYCHOTICS AND SEDATION

Sedation is a common effect of conventional antipsy-
chotics, especially when they are taken at high doses. Some
of the atypical antipsychotic medications can also cause
sedation, although it is generally less frequent and less se-
vere than with conventional antipsychotics. Not all con-
ventional antipsychotics have the same sedative effect,
nor do al atypical antipsychotics. In general, the high-
milligram, low-potency antipsychotics, such as chlorpro-
mazine and mesoridazine, produce more sedation than the

Figure 1. Affinity of Antipsychotic Medications for the
Histamine H, Human Brain Receptor®
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3Data from Richelson and Souder.”
b10% x 1/K p, where Kp = equilibrium dissociation in molarity.

low-milligram, high-potency antipsychotics such as halo-
peridol and fluphenazine (Table 1).° This principle tends
to hold true for the atypical antipsychotics as well. For
example, the high-potency, low-dose atypical antipsy-
chotic risperidone is less sedating than the lower-potency,
high-dose atypical antipsychotics quetiapine and cloza-
pine. However, dose does not always determine sedation.
Olanzapine, which has a common dose range of 15 to 30
mg/day, is more sedating than ziprasidone, which has a
common dose range of 80 to 160 mg/day.

Studies haveindicated that sedation may also be related
to the affinity of the medication for the histamine H, recep-
tors. The antipsychotics vary in their ability to block these
receptors.*” A study by Richelson and Souder” of the bind-
ing profiles of antipsychotic medications found that olan-
zapine has the highest affinity for the histamine H, recep-
tors, followed by clozapine (Figure 1). This may explain
why olanzapine has arelatively large sedative effect even
though it is a high-potency medication. Of the antipsy-
chotics studied, haloperidol had the lowest affinity for the
histamine H, receptors. Quetiapine and risperidone had
the lowest affinity of the atypical antipsychotics.

Although both dosage and affinity for histamine H, re-
ceptors play a part in the sedative effect of a medication,
what ultimately determines sedative effect is the amount
of the drug reaching the histamine H, receptorsin the cen-
tral nervous system. For example, quetiapine, which has
little affinity for the histamine H, receptors, is aless potent
antipsychotic medication and requires many more milli-
grams to be effective than do higher-potency medications
such as risperidone and ziprasidone. Because of this, que-
tiapine has a greater sedative effect on patientsin clinical
use than do risperidone and ziprasidone.

When analyzing the relative effects of several medica-
tions, it is useful to choose studies that used a second
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Figure 2. Sedation Rates of Atypical Antipsychotics Compared With Placebo and Haloperidol

A. Risperidone2
40+

30+

20+

10+

% of Patients With Sedation

C. Quetiapine¢
40+

30
20
10 ..
o S ®  ® o
S S S
& ®
N

% of Patients With Sedation

& e

*p < .05 vs. placebo.

3Data from Marder and Meibach.®

PData from Beasley et al.® Doses given are + 2.5 mg/d.
Data from Arvanitis et al.*°

dData from Pfizer Inc. FDA Briefing Document.'

B. OlanzapineP
401

30
20+

10

% of Patients With Sedation

& O &Q & N
Q\'b ° N \(? \OQQ;,J‘(\Q
N

D. Ziprasidoned
401

307

20+

. I

% of Patients With Sedation

O .
& P& I
Q S NS
o E

medication and a placebo as controls. For example, the
sedative properties of risperidone and other atypical anti-
psychotics can be seen by comparing their effects with
those of haloperidol in clinical trials (Figure 2).

During a study of risperidone for the treatment of
schizophrenia,® 4.5% of patients taking 20 mg/day of halo-
peridol (N =66) reported somnolence. Of the patients
taking risperidone, 3.2% taking 2 mg/day (N =63) re-
ported somnolence, 3.1% taking 6 mg/day (N = 64) re-
ported somnolence, and 3.1% taking 10 mg/day (N = 65)
reported somnolence. Of the patients taking 16 mg/day of
risperidone (N = 64), 9.4% reported somnolence. Patients
taking placebo reported no somnolence.

In a study of olanzapine,’ 20% of patients (N = 65)
taking a range of low doses of olanzapine (2.5, 5, or 7.5
mg/day) reported somnolence, while 29.7% of patients
(N = 64), taking a range of medium doses of olanzapine
(7.5, 10, or 12.5 mg/day) reported somnolence, and
39.1% of patients (N = 69) taking a range of high doses
(12.5, 15, or 17.5 mg/day) reported somnolence. In com-
parison, 34.8% of patients (N = 69) taking a range of 10,
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15, or 20 mg/day of haloperidol reported somnolence.
Among patients taking placebo (N = 68), 16.2% reported
somnolence.

In a study of quetiapine,® 8% of patients taking either
75 mg/day (N = 53) or 150 mg/day (N = 48) reported som-
nolence, 6% of patients taking 300 mg/day (N =52) re-
ported somnolence, 10% of patients taking 600 mg/day
(N = 51) reported somnolence, and 11% of patients taking
750 mg/day (N = 54) reported somnolence. Six percent of
patients taking 12 mg/day of haloperidol reported somno-
lence, as did 8% of those taking placebo.

In astudy on the treatment-emergent adverse events of
ziprasidone,™ 14.4% of patients taking 120 to 200 mg/day
(N =702) reported somnolence, while 23.5% of patients
taking 15 mg/day of haloperidol (N = 85) reported somno-
lence, and 6.6% of patients taking placebo (N = 273) re-
ported somnolence.

In each of these studies, the atypical antipsychotic (ris-
peridone, olanzapine, quetiapine, and ziprasidone) caused
less sedation than did the conventional antipsychotic used
for comparison, haloperidol, except in the highest doses.
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Figure 3. Mean Changes in Scores on the Positive Symptoms
Factor of the Positive and Negative Syndrome Scale®
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Physicians can avoid sedation and still have a range of
medi cations to choose from in treating their patients.

Controlling Positive Symptoms
Without Sedation or Agitation

Sedation used to be considered necessary for the effi-
cacy of antipsychotic medicationsin controlling the posi-
tive symptoms of schizophrenia, such as psychosis, but,
with the atypical agents, psychosis and acute agitation can
be controlled without sedation. A review by Marder et
al.*? of 2 North American trials of risperidone found that
it was as effective as haloperidol at reducing the positive
symptoms of schizophrenia. Two-mg/day and 6- to 16-
mg/day doses of risperidone were compared with a
20-mg/day dose of haloperidol. The 2-mg/day dose of
risperidone had approximately the same effect on positive
symptoms of schizophrenia as the 20-mg/day dose of
haloperidol (Figure 3). The severity of positive symptoms
improved similarly in the 2-mg/day risperidone-treated
group and the haloperidol-treated group, according to the
changes in scores on the positive symptoms factor of the
Positive and Negative Syndrome Scale (PANSS). Neither
haloperidol nor risperidone has a high affinity for H; re-
ceptors, but risperidone is effective at lower doses, which
may make a difference in its sedative effect on patients.

When the effects of risperidone and hal operidol on un-
controlled hostility and excitement were compared,*? 20
mg/day of haloperidol and 2 mg/day of risperidone pro-
duced a similar reduction in symptoms on the PANSS
subscale. Risperidone causes little sedation, which indi-
cates that it can effectively reduce hostility and excite-
ment through a mechanism other than sedation.

As shown in Figure 2, results from the studies on que-
tiapine, ™ olanzapine,® and ziprasidone™ are similar: psy-
chosis can be effectively controlled with atypical anti-

psychotics, while generally causing similar or less seda-
tion than conventional antipsychoatics.

The atypical antipsychotics have also been found to be
as effective against agitation as conventional antipsy-
chotics, with the possibility of less sedation. Currier and
Simpson® conducted an open-label study in patients with
acute psychosis presenting to the emergency department
who received either 2 mg of oral liquid concentrate ris-
peridone and 2 mg of oral lorazepam or 5 mg of intramus-
cular (IM) haloperidol and 2 mg of IM lorazepam. Both
groups showed similar improvementsin agitation with no
significant difference in somnolence.

Battaglia et al.** studied the calming versus sedative
effect of IM olanzapine in agitated patients. In a double-
blind study, 131 patients were given 10.0 mg of IM olan-
zapine, 126 patientswere given 7.5 mg of IM haloperidol,
and 54 patients were given IM placebo. Response to the
medi cations was measured using the excited subscale of
the PANSS and the Agitation Calmness Evaluation Scale
(ACES), which measures agitation, calmness, and seda-
tion on a scale of 1 to 9, with 1 being the most agitated
and 9 being the most sedated. Even when participants
whose ACES scores were higher than 6 (moderate calm-
ness) were removed from the results, patients treated with
IM olanzapine and IM haloperidol showed significant
reductions in scores on the PANSS subscale, indicating
that sedation is not necessary to reduce symptoms of
agitation.

TREATMENT OF SLEEP DISTURBANCES

Sedation and chronic insomnia are common sleep dis-
turbances found in patients treated with antipsychotics.
Both can be controlled with proper treatment.

Sedation

If sedation is bothersome to patients taking antipsy-
chotic medications, physicians can take steps to minimize
it. According to the 1999 Expert Consensus Guidelineson
the treatment of schizophrenia,® physicians should con-
sider eliminating other sedating agents from the patient’s
list of medications. This includes antidepressants, such
as the tricyclics and mirtazapine, and mood-stabilizing
medi cations such as valproic acid. Instructing the patient
to take his or her medication at bedtime can also reduce
daytime sedation. If the entire dose cannot be given at
bedtime, then the majority of the dose should be taken
at night. If necessary, the physician should consider re-
ducing the dose of the antipsychotic medication, but this
should be done slowly and cautiously. The physician
could also consider switching the patient to a less sedat-
ing antipsychotic. Also, the physician might consider
checking the patient for hypothyroidism, which can cause
individuals to feel sedated. If these efforts do not work,
caffeine or bupropion might help the patient feel more
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alert. Many patients taking antipsychotic medications
drink several cups of coffee every morning to feel less
sedated.

The 1999 guidelines recommended prescribing stim-
ulants for patients who were persistently sedated, but this
has become highly controversial. Generaly, | do not
recommend prescribing stimulants for psychotic patients
because sedation can usually be controlled using other
means and the physician may be held liable for the
patient’s actions while medicated with stimulants.

A medication that has recently emerged as an option to
treat drug-induced sedation is modafinil. The treatment
mechanism of modafinil is unknown, and although it is a
schedule IV controlled substance, it is not a stimulant. It
has been used successfully in clinical settings to combat
sedation, but thereis concern that it may worsen psychotic
symptoms. Modafinil was reported to have exacerbated
psychosisin 1 patient who was taking a dose of 200 mg 4
times daily,*® but no adverse effects were reported in 3 pa-
tients who were taking 200 mg/day along with antipsy-
chotic medications."”

Chronic Insomnia

Physicians also need to treat patients who suffer from
the opposite problem of sedation, chronic insomnia. Ac-
cording to the 1999 Expert Consensus Guidelines, the
physician could switch the patient to a more sedating anti-
psychotic such as olanzapine, quetiapine, or clozapine.
However, sedation alone should not be a reason to switch
to clozapine. The physician should also consider adding a
sedative to the patient’s medications. Benzodiazepines are
helpful, but caution should be taken when prescribing to
patients with comorbid substance abuse disorders. Other
available sedatives include trazodone, zolpidem, chloral
hydrate, and antihistamines such as diphenhydramine and
hydroxyzine.

CONCLUSION

Sleep disturbances and sedation are common in pa-
tients with schizophrenia. There are differences in the ac-
tual sleep process between patients with schizophrenia
and individuals with no psychiatric disorders. Many anti-
psychotic medications cause sedation, but not all medica-
tions have the same sedative effect. Sedation is related to
the amount of medication reaching the central nervous
system, which is determined by dosage and the drug’s af-
finity for histamine H, receptors. Atypical antipsychotics
often cause less sedation than do conventional antipsy-
chotics while providing similar or greater reduction in
symptoms. Sedation can cause problems for patients and
is often unnecessary, as both psychosis and agitation can
be managed without sedation. If persistent sedation is a
problem, there are steps that physicians can take to mini-
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mize the sedative effect of antipsychotic medication.
Chronic insomnia can also be treated by the physician.

Drug names: chlorpromazine (Thorazine, Sonazine, and others),
clozapine (Clozaril and others), diphenhydramine (Benadryl, Ambenyl,
and others), fluphenazine (Prolixin, Permitil, and others), hal operidol
(Haldol and others), hydroxyzine (Vistaril, Atarax, and others), meso-
ridazine (Serentil), mirtazapine (Remeron and others), modafinil
(Provigil), olanzapine (Zyprexa), quetiapine (Seroquel), risperidone
(Risperdal), trazodone (Desyrel and others), valproic acid (Depakene,
Myproic Acid, and others), ziprasidone (Geodon), zolpidem (Ambien).

Disclosure of off-label usage: The author of this article has determined
that, to the best of his knowledge, diphenhydramine and hydroxyzine
are not approved by the U.S. Food and Drug Administration for the
treatment of sedation and modafinil is not approved for counteracting
antipsychotic-induced sedation.
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