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Background: Delirium occurs frequently in hospital-
ized patients and is reported to occur at a rate of
10% to 40% in hospitalized elderly patients. The
gold standard of treatment is to treat the underly-
ing cause of delirium and use high-potency antipsy-
chotics such as haloperidol to target the behavioral
disturbances. Since the development of atypical an-
tipsychotics, many psychiatric conditions that were
previously only treatable using high-potency antip-
sychotics may now be managed with the atypical
agents. This review will examine the current litera-
ture on atypical antipsychotics and summarize the
results from published trials in order to evaluate the
efficacy and potential benefits of atypical antipsy-
chotics for the treatment of delirium in the elderly
population.

Methods: A search of the published literature was
conducted using MEDLINE and PubMed. The PubMed
search was limited to articles that were (1) written in
the English language, (2) focused on human subjects
above age 65, and (3) were in the format of review
articles, randomized controlled trials (RCTs), clinical
trials, or meta-analyses. The initial PubMed search was
conducted in March 2006 with follow-up investiga-
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Results: Risperidone, the most thoroughly studied
atypical antipsychotic, was found to be approximately
80% to 85% effective in treating the behavioral dis-
turbances of delirium at a dosage of 0.5 to 4 mg daily.
Studies of olanzapine indicated that it was approxi-
mately 70% to 76% effective in treating delirium at
doses of 2.5 to 11.6 mg daily. Very few studies have
been conducted using quetiapine; it also appears to be
a safe and effective alternative to high-potency anti-
psychotics. In comparison to haloperidol, the fre-
quency of adverse reactions and side effects was
found to be much lower with the use of atypical anti-
psychotic medications. In the limited number of trials
comparing atypical antipsychotics to haloperidol, hal-
operidol consistently produced a higher rate (an addi-
tional 10% to 13%) of extrapyramidal side effects.

Conclusions: A review of current literature supports
the conclusion that atypical antipsychotic medications
demonstrate similar rates of efficacy as haloperidol for
the treatment of delirium in the elderly patient, with a
lower rate of extrapyramidal side effects. There is lim-
ited evidence of true efficacy, since no double-blind
placebo trials exist. (J Am Med Dir Assoc 2008; 9:
18–28)
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Delirium is a neuropsychiatric syndrome characterized by a
disturbance of consciousness, cognition, attention, or percep-
tion that develops acutely over a brief period of time. These
changes typically occur over hours to days and represent a
significant decline from the patient’s previous level of func-
tioning (Table 1).

As illustrated in Table 2, the manifestations of delirium
must be caused by the direct physiological consequences of a
general medical condition or substance-induced state and
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cannot be attributable to a preexisting psychiatric illness.1

Numerous psychiatric and neurological abnormalities can be
seen in delirium, including dramatic changes in mood and
behavior, tremors, nystagmus, incoordination, asterixis, and
urinary incontinence.2 Classically, delirium begins abruptly,
has a brief and fluctuating course, and rapidly improves with
identification and treatment of the underlying cause. As in-
dicated in Table 2, the causes of delirium are numerous; the
most common causes are central nervous system (CNS) dis-
ease, systemic disease, anticholinergic medications, and intox-
ication/withdrawal from pharmacologic or toxic substances.3

Other risk factors include advanced age, cognitive impair-
ment, sensory deprivation, and trauma.

The pathophysiology of delirium is not well understood.
The clinical manifestations of delirium appear to represent a
diffuse, reversible impairment of cerebral oxidative metabo-
lism and neurotransmission.4 The major neurotransmitter as-
sociated with delirium is hypothesized to be acetylcholine,
and the major neuroanatomical area is thought to be the

reticular formation.2 Several studies have reported the rela-
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tionship between delirium and decreased acetylcholine activ-
ity in the brain. In fact, many medications with anticholin-
ergic side effects can worsen or induce delirium. The reticular
formation in the brain stem is the principal area regulating
attention and arousal. A decrease in acetylcholine in the
reticular formation, specifically the dorsal tegmental pathway,
appears to be strongly linked with delirium.2 Researchers have
also suggested another pathophysiological mechanism for de-
lirium. Delirium occurring with alcohol withdrawal appears to
be associated with hyperactivity of the locus ceruleus and its
noradrenergic neurons. Dopaminergic excess and alterations
in serotonin and glutamate have also been linked to the
clinical manifestations of delirium. Cytokines such as inter-
leukin-1, -2, and -6; interferon; and tumor necrosis factor
alpha may also contribute to delirium by increasing the per-
meability of the blood-brain barrier and altering neurotrans-
mission.5 Chronic stress has been associated with the devel-
opment of delirium, by activating the sympathetic nervous
system and hypothalamic-pituitary-adrenocortical axis, which
in turn increases cytokine and cortisol levels. Chronic hyper-
cortisolism has harmful effects on the hippocampal serotonin
5-HT 1A receptors, which has been postulated to contribute
to the symptoms of delirium.5

Delirium is a common condition seen in hospitalized pa-
tients. Approximately 10% to 15% of patients on general
surgical wards and 15% to 25% of patients on general medical
wards experience delirium at some time during their hospital
stay.2 The rate of delirium in the medically ill geriatric patient
is thought to be much higher, because delirium is often
exacerbated by sensory deficits and social isolation.6 Mittal et
al7 reported that 14% to 24% of older patients at hospital
admission and 6% to 56% of older patients during hospital-
ization experience delirium. Han and Kim8 found a similar
prevalence of delirium in the elderly hospitalized patient, with
rates ranging from 10% to 40%. Further studies now report
that 15% to 53% of older postoperative patients and 70% to
87% of elderly intensive care patients experience an episode
of delirium while hospitalized.5 Delirium in the elderly patient
is associated with increased mortality, longer hospital stays,
and increased risk of institutional placement. Inouye5 re-
ported that $6.9 billion (value of US dollars in 2004) of

Table 1. DSM-IV Criteria for Delirium

� Disturbed consciousness with reduced ability to focus,
sustain or shift attention

� Cognitive change such as memory deficit,
disorientation or language disturbance, that is not
better accounted for by dementia

� Perceptual disturbance (ie, hallucinations or visual
illusions) not better accounted for by dementia

� Rapid onset (hours to days) and fluctuating daily
course

� Evidence of a causal medical condition/substance
intoxication/withdrawal

Adapted from: American Psychiatric Association: Diagnostic and
Statistical Manual of Mental Disorders, 4th ed. 1994.
Medicare hospital expenditures were attributed to the treat-
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ment of delirium. A longer duration of symptoms results in a
poorer functional outcome for the patient.7 The identification
and treatment of delirium in the geriatric patient is not only
important because it is highly prevalent, but also because of
the increase in morbidity and mortality. Recent studies indi-
cate that mortality rates among hospitalized patients with
delirium range from 22% to 76%. The severity of this problem
becomes plainly evident when noting that mortality rates for
patients with delirium are equivalent to mortality rates of
patients with acute myocardial infarction or sepsis.5

Delirium is also a problem in patients presenting from
long-term care facilities. Levkoff el al9 found that 24% of
elderly patients from the community and 64% of those pre-
senting from nursing homes were delirious upon hospital
admission. Delirium may persist much longer than previously
believed. Recent studies suggest that symptoms of delirium
can last months to years, thereby blurring the boundaries
between delirium and dementia.5 Levkoff and coworkers10

reported that fewer than 20% of delirious patients had
achieved full resolution of symptoms 6 months after hospital
discharge. Jackson11 also identified persistent cognitive im-
pairment in nearly 1 in 3 patients with delirium at 6 months
following hospitalization. The diagnosis of persistent delirium
in patients being discharged from the hospital to home or to
long-term care facilities is important in improving patient
outcomes. A 2005 study by Rathier and McElhaney12 found
that patients who are diagnosed with delirium on admission to
rehabilitation hospitals and skilled nursing facilities had a
fivefold increase in 6-month mortality.

Delirium is usually diagnosed at the bedside and is easy to
detect when symptoms are acute and florid. Cognitive impair-
ment is typically demonstrated through administration of the
Mini-Mental Status Examination or the Delirium Rating
Scale (DRS).13 A thorough history and physical should be
conducted to look for the underlying etiology of the delirium.
The patient’s environment should be altered in a way that
decreases sensory input and increases orientation. Standard
laboratory testing such as blood chemistries, complete blood

Table 2. Risk Factors for Delirium

� Advanced age
� Cardiopulmonary disorders (myocardial infarction,

hypotension, hypoxia)
� Central nervous system disease
� Electrolyte abnormalities (hypernatremia)
� Gastrointestinal or genitourinary disorders (ulcer,

bleeding, constipation, urinary retention)
� Hypoalbuminemia
� Infections (urinary tract, lung, human

immunodeficiency virus)
� Polypharmacy (anticholinergics, opioids, sedative

hypnotics, withdrawal, intoxication)
� Sensory deprivation, overstimulation, environmental

changes
� Trauma (falls, fractures, pain)
� Multiple medical morbities
� Pre-existing cognitive decline (dementia)
Adapted from: Katz et al 2002.

Ozbolt et al 19



count, thyroid function test, serological test for syphilis, HIV
antibody testing, urinalysis, electrocardiogram, chest x-ray,
and blood/urine drug screens should be ordered to assist in
determining the etiology. An electroencephalography (EEG)
may also be helpful if the diagnosis is unclear. In delirium, the
EEG will typically show a generalized slowing of activity. It
may also reveal focal areas of hyperactivity but this latter
finding is nonspecific and variable.2

Delirium is a multifactorial disorder and represents one of
the most common preventable conditions among older per-
sons during hospitalization.5 Delirium is common among the
hospitalized elderly, is frequently iatrogenic, and is closely
linked to the process of care. Because of the incidence of
delirium, it has been proposed that mental status be included
as the sixth vital sign in large health care systems such as the
Veterans Health Administration. Flaherty el al14 proposed
that fostering the frequent and consistent documentation of
mental status (particularly attention and alertness) may lead
to the early identification of serious medical conditions and
the prevention of delirium.

Since the elderly patient is at an increased risk for delirium,
preventive measures are now used for primary prevention.
Several interventions have proven to significantly reduce the
risk of delirium in the older hospitalized patient. Elderly
patients should be provided with an optimum level of sensory
stimulation. Sleep deprivation, dehydration, and immobiliza-
tion should be avoided. Hearing aids and eyeglasses should be
used to reduce sensory deprivation and improve orientation.
Physical restraints and unnecessary medications should not be
used and pain should be adequately assessed and addressed. As
illustrated by Table 3, many risk factors for delirium can be
targeted using specific interventions that focus on the source
of the delirium.9,42

The primary treatment of delirium requires identifying and
treating the underlying etiology. Pharmacological manage-
ment with typical and atypical antipsychotic agents should be
reserved for patients with severe agitation in which the symp-
toms of delirium would threaten their own safety, the safety of
others, or would interrupt essential medical therapy. The
criteria for use of antipsychotic medications include the
management of behavioral disturbances and the treatment
of overt psychotic symptoms (ie, hallucinations and
delusions).10

Table 3. Risk Factors for Delirium

Risk Factor Intervention Protocol

Cognitive impairment ● Reorientation techniq
schedules)

● Early mobilization, m
● Environmental cues (v

Psychoactive medications ● Restrict PRN sleep and
Sleep impairment ● Noise reduction, sche
Vision impairment ● Provide visual aids
Hearing impairment ● Amplifying devices, st
Dehydration ● Maintenance of hydr
Adapted from: Inouye SK et al 1999.
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Haloperidol is the agent most often used to treat the psy-
chotic symptoms of delirium because of its infrequent anticho-
linergic side effects and few active metabolites and sedating
effects.13 Haloperidol has the advantage of being available in
oral, intramuscular, and intravenous formulations. It is used in
the treatment of 67% of delirium patients and is the first-line
drug for delirium in 97% of medical institutions.15 Despite its
universal acceptance, a systematic review conducted by Lacasse
et al16 found no rigorous scientific data to support the use of
haloperidol for the treatment of delirium. According to the
study, clinical experience, theoretical benefit, and extrapolation
from other patient populations have led to the widely accepted
practice of ordering haloperidol as a first-line medication, de-
spite no clearly defined clinical benefit.16 Haloperidol does have
significant disadvantages, including an increased incidence of
cardiac arrhythmias and an increased risk of extrapyramidal side
effects. Patients receiving haloperidol must be monitored for
EKG (electrocardiogram) changes such as prolongation of the
QT interval, which can cause fatal heart arrhythmias such as
torsades de pointes and ventricular fibrillation. Extrapyramidal
side effects such as parkinsonism, neuroleptic malignant syn-
drome, dystonia, akathisia, and tardive dyskinesia are other risks
of haloperidol. Since the development of the atypical antipsy-
chotics in the 1990s, many psychiatric conditions that were
previously treatable only with high-potency antipsychotics can
now be managed with less risky alternatives.

Atypical antipsychotics have similar rates of efficacy and a
lower risk of extrapyramidal side effects. The current literature
on atypical antipsychotics for the treatment of delirium is lack-
ing in randomized, controlled trials. The few studies available
may be confounded by the active treatment of the underlying
cause of the delirium; resolution of symptoms may be attribut-
able to the medical treatment, rather than the administration of
antipsychotics. This article will review the current literature,
summarize the results from published trials, and evaluate the
efficacy and potential benefit of atypical antipsychotics for the
treatment of delirium in the elderly population.

METHODS

The articles used for this review were obtained by perform-
ing MEDLINE and PubMed searches using the following
keywords: “atypical antipsychotics,” “delirium,” “elderly,” “ris-
peridone,” “olanzapine,” and “quetiapine.” After an initial
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search, additional articles pertaining to the topic were ob-
tained using the bibliographies acquired in the initial search.
Articles were selected from a database from the period of 1997
to 2005. The initial literature search was conducted in March
2006 and a follow-up investigation using the same key words
was conducted in April 2006 and July 2007.

RESULTS

What is the effectiveness of risperidone, olanzapine, and
quetiapine for the treatment of delirious elders as compared
to haloperidol?

Risperidone

Risperidone Case Reports

The use of risperidone in the treatment of delirium has
been sparsely studied, with only 6 case reports published to
date (Table 4). Of these 6 reports, 3 demonstrate the effec-
tiveness of risperidone in the treatment of delirium, while 3
suggested that risperidone might induce delirium in elderly
adults.

In 1997, Sipahimalani and Masand17 published 2 case
reports that showed risperidone was successfully used to treat
delirium. One case report described a 60-year-old man who
suffered cardiac arrest after admission to the hospital for sepsis
and pneumonia. He was diagnosed with delirium several
weeks later, after sustaining a hypoxic brain injury and devel-
oping hyponatremia. The patient was treated with risperidone
0.5 mg by mouth twice a day and showed improvement by day
3. Risperidone was then increased to 1 mg in the morning and
2 mg at bedtime. The patient gradually improved but began to
develop some extrapyramidal side effects. The risperidone was
decreased to 1 mg twice a day and the delirium cleared by day
14. The risperidone was discontinued and the patient was
discharged from the hospital 4 days later.17

In 2005, Bourgeois and Hilty published a case report of a
57-year-old man with multifactorial delirium, caused in part
by alcohol withdrawal, who presented after sustaining multi-
ple traumatic injuries. He later developed medical complica-
tions including muscular rigidity and pneumonia. After re-

Table 4. Risperidone Case Reports

Case # Author Year Patient
Age

Medical

1 Sipahimalani and Masand 1997 60 Delirium
injury

2 Sipahimalani and Masand 1997 14 Delirium
injury

3 Bourgeois and Hilty 2005 57 Multifac
withd

4 Ravona-Springer et al 1998 83 Major d
featur

5 Ravona-Springer et al 1998 71 Major d
featur

6 Ravona-Springer et al 1998 83 Major d

features
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placing haloperidol with risperidone, and tapering the
benzodiazepine, the patient’s cognition normalized and his
rigidity resolved. The author suggested that atypical antipsy-
chotics should be used to treat delirium, particularly since side
effects are seen with typical agents.18

Risperidone Clinical Trials

Seven reviews have been published on the effectiveness of
risperidone for the treatment of delirium in the elderly (Table
5). Two prospective studies found that risperidone was a safe
and effective alternative to haloperidol and 1 study found no
difference between haloperidol and risperidone. All 3 of these
studies, however, involved a small sample size and enrolled
fewer than 28 patients. These prospective studies were con-
ducted as open-label trials and occurred without randomiza-
tion or control groups. Four retrospective studies were con-
ducted to examine the effectiveness of risperidone. All 4 of
these studies found risperidone to be a safe and effective
alternative to haloperidol for elderly patients with delirium or
other associated psychiatric conditions.

In 2003, Horikawa et al20 published a prospective open trial
in which risperidone was used to treat 10 patients with delir-
ium. The patients were medical or surgical inpatients who met
the DSM-IV criteria for delirium at the Tokyo Women’s
Medical University between the dates of July and December
2001. The average age of patients in the study was 56.8 years.
Horikawa et al20 found that risperidone was effective in 80%
of patients at an average dose of 1.7 mg/day (SD � 0.9, range
0.5–3.0). One patient in the study responded to a dose of 0.5
mg a day. They concluded that risperidone can be useful and
effective in the treatment of delirium and has a rapid onset of
action. They recommended that risperidone be started at a
low dose (ie, 0.5 mg daily) and be increased slowly and
gradually.20

In 2004, Han and Kim8 conducted a randomized, double-
blind comparative study of haloperidol and risperidone for the
treatment of delirium. Twenty-eight patients from medical,
intensive care unit (ICU), and oncology wards who met the
criteria for diagnosis of delirium were randomly assigned to

osis Dose Result

dary to hypoxic brain
yponatremia

1 mg BID Resolution of delirium

dary to hypoxic brain 1 mg/day Resolution of delirium

delirium, alcohol 8 mg/day,
tapered
to 1 mg/
day

Resolution of delirium

ion with psychotic 1.5 mg/day Induced delirium

ion with psychotic 1 mg/day Induced delirium

ion with psychotic 1 mg/day Induced delirium
Diagn
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receive a flexible dose regimen of haloperidol or risperidone.
The mean dose of haloperidol was 1.71 mg a day and the
mean dose of risperidone was 1.02 mg a day. The study found
no significant difference in the DRS score or the mean Me-
morial Delirium Assessment Scale (MDAS) score between
the 2 groups. The average period before response was 4.22
days in the haloperidol group and 4.17 days in the risperidone
group; the difference was not statistically significant. The
study ultimately found no significant difference in the efficacy
or response rate between haloperidol and risperidone in the
treatment of delirium.

Mittal et al7 conducted a prospective open-label trial of
risperidone in the treatment of delirium. The study enrolled
10 patients aged 18 to 90 years (mean age 64.7 years) who (1)
had delirium according to the Confusion Assessment Method
(CAM), (2) met DSM-IV criteria, and (3) had a score of 13
or higher on the DRS. After enrollment, the patients were
treated with risperidone at a starting dosage of 0.5 mg twice
daily, with medication adjustments made until the patients’
DRS score decreased to 12 or under. The patients were treated
for a total of 6 days. The trial demonstrated that the treatment
of hospitalized patients with low-dose risperidone for 6 days is
associated with a decrease in symptoms of delirium and an
improvement in patient functioning. Risperidone was found
to be safe in this population, with no evidence of newly
emergent movement disorders. The study supported the use of
atypical antipsychotics as an effective alternative to conven-
tional antipsychotics in patients with delirium.

In 1997, Zarate et al21 conducted a retrospective chart
review of 122 hospitalized psychogeriatric patients age 65
years and older and who were newly treated with risperidone.

Table 5. Risperidone Clinical Trials—Summary of Reviews

Study Type Author Year # Patients
in Study

Population

Prospective
1) Horikawa et al 2003 10 Tokyo Wome

University
2) Han and Kim 2004 28 Korean Unive

Center ICU

3) Mittal et al 2004 10 University of
Medical Ce
Dept. of V
Affairs Hos
(Jackson, M

Retrospective
1) Zarate et al 1997 122 Hospitalized

psychogeri
2) Schwartz and

Masand
2002 NA NA—collectiv

summary o
studies

3) Gupta et al 2005 7 NA—demogr
provided

4) Shingo et al 2007 266 Japanese inp
Kitasato U
Hospital
Fifty-three percent of the patients in the study were started on
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risperidone for agitation or psychosis associated with demen-
tia. Delirium was not specifically addressed. Eighteen percent
of the participants were treated with risperidone for “other
disorders.” The charts were reviewed for indications, doses,
and effects of the medication. The study found that risperi-
done appeared to be effective for 85% of individuals. The
average daily dose was 1.6 � 1.1 mg. The authors concluded
that risperidone appeared to be effective and safe for many
elderly psychiatric patients with comorbid medical condi-
tions, provided that the initial dose was low and subsequently
increased gradually.

Schwartz and Masand13 published a review article in June
of 2002, which summarized several trials involving atypical
antipsychotics for the treatment of delirium. From the results
of their literature review, they recommended starting risperi-
done as a first-line drug for the treatment of delirium if the
patient could take the medication orally. The authors recom-
mended that risperidone be started at a dose of 0.25 to 0.5 mg
twice daily and increased to a maximum dose of 4 mg a day if
symptoms of delirium persisted.

Gupta et al22 published a small, open-label, retrospective
case series in 2005 that demonstrated that risperidone in low
doses is effective and safe for treating delirium. The study
included 7 patients with an average age of 32 years. The
patients had a mean duration of delirium for 5.29 days before
treatment was begun. The average starting dose of risperidone
was 1.14 mg daily, with the average dose during the treatment
period averaging 1.07 mg daily. No patient developed signif-
icant side effects. The effectiveness of risperidone at low
doses, and a lack of extrapyramidal side effects, led the authors
to conclude that risperidone had certain advantages over

Mean
Age
(yrs)

Mean Dose
(mg/day)

Result

edical 56.8 1.7 80% effective

Medical
logy

65.6/66.5 1.02 No observed difference
between risperidone
and haloperidol; both

sippi
nd
s

64.7 0.75 Effective in all patients
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haloperidol for the treatment of delirium.
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Shingo et al15 published a retrospective study of 266 Japa-
nese delirium inpatients in 2007 in which risperidone was
compared to oral haloperidol and intravenous and intramus-
cular haloperidol. The study included 266 patients with an
average age of 72.5 years (range 65–78) and compared the risk
of adverse events in delirium patients treated with risperidone
versus haloperidol. The study found no statistically significant
difference in the duration of hospitalization or delirium be-
tween the 3 groups. The incidence of adverse events was 6.5%
for risperidone, 31.4% for oral haloperidol, and 32.8% for
haloperidol injection. The incidence of death during delirium
was 3.2% for risperidone, 2.1% for oral haloperidol, and
13.1% for haloperidol injection. The incidence of adverse
events was lowest for risperidone, and the incidence of death
during delirium was highest for intravenous/intramuscular
haloperidol. The study had several limitations. The concom-
itant use of other antipsychotic drugs and benzodiazepines was
permitted and may have biased the results. The severity of the
underlying delirium as well as the underlying disease was not
sufficiently characterized. The study also defined “adverse
events” as any potential side effect listed in the medication
package insert. Many such listed side effects (including exces-
sive sedation and sleep disorders) may also be symptoms of the
underlying disease itself and not necessarily drug induced.

Olanzapine

Olanzapine Case Study

A case of delirium in a woman with leukemia and pain of
unknown origin was reported by Passik and Cooper (Table

Table 6. Olanzapine Case Reports

Case # Author Year Medical Diagno

1) Passik and Cooper 1999 Leukemia and p
2) Lim et al 2006 Dementia of mix

Table 7. Olanzapine Clinical Trials—Summary of Reviews

Study
Type

Author Year # Patients
in Study

Population

Prospective
1) Sipahimalani

and
Masand

1998 22 NA

2) Kim et al 2001 20 Korean (unspe

3) Breitbart et al 2000 79 Hospitalized ca
patients

4) Skrobik et al 2001 73 Medical and su
Montreal, Ca
REVIEWS
6).13 Extrapyramidal symptoms later developed when her opi-
oid analgesic medication was increased. Haloperidol and
changes in the pain medication regimen did not affect the
delirium. Olanzapine was started at an unspecified dose and
slowly titrated to 10 mg at bedtime and 2 mg as needed during
the day. The delirium abated after 3 days and the patient was
discharged from the hospital. The authors suggest that the
combination of haloperidol and olanzapine may have led to
the resolution of symptoms.13

In another case report, a 74-year-old white male with a
diagnosis of dementia of mixed etiology was admitted to a
teaching hospital for increasing agitation and worsening de-
mentia. Olanzapine 2.5 mg was started and titrated up to 5 mg
at bedtime. The patient developed delirium on hospital day 4.
Discontinuation of the olanzapine resulted in resolution of
the delirium.23 The author postulated that the central anti-
cholinergic properties of olanzapine might be related to the
development of delirium.

Olanzapine Clinical Trials

Four trials have been published on the use of olanzapine for
the treatment of delirium in the elderly patient (Table 7). All
4 studies had serious methodological problems. Control
groups were not used and participants were not blinded. Two
of the studies had sample sizes of 20 patients or less. The only
prospective randomized trial comparing haloperidol with
olanzapine was conducted by Skrobik et al24 and included
ICU patients aged 18 to 75 years (average age 65 years). This
study used a method of randomization that produced an

Dose Result

unknown origin 10 mg/day Resolution of delirium
iology 5 mg/day Induced delerium

Mean Age
(yrs)

Dose
(mg/day)

Result

NA 8.2 � 3.4 5 of 11 in olanzapine
group showed
significant improvement
in DRS score (compared
to 6/11 in haloperidol
group)

) 45.8 5.9 � 1.5 70% significant
improvement in DRS
scores

60.6 3-6.3 76 of 79 patients had
complete resolution of
delirium

ICU, 63/67 2.5 Both groups (olanzapine
and haloperidol)
exhibited significant
sis

ain of
cified

ncer

rgical
nada
improvement
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19-
uneven distribution between the 2 comparison groups, with
more patients randomized to the haloperidol group. Another
study examined 79 cancer patients aged 19 to 89 years (av-
erage age 60.6 years) and showed a poor response to olanza-
pine in patients older than 70.25 A study of olanzapine in 20
Korean patients ages 19 to 74 (average age 46) found that
olanzapine administered at lower doses than in comparable
studies (mean dosage of 5.9 mg/day versus 8.2 mg/day) was
effective for the treatment of delirium.26

In 1998 Sipahimalani and Masand27 first performed a small,
open controlled study of olanzapine. Eleven elderly patients
diagnosed with delirium received a mean dose of 8.2 � 3.4 mg
of olanzapine daily. The olanzapine group was compared with
a cohort group of 11 patients with delirium who had received
5.1 � 3.5 mg of haloperidol. The study showed that 5 of the
11 patients treated with olanzapine showed significant im-
provement on the scores of DRS, with no observable side
effects. This was in contrast with 6 of the 11 haloperidol-
treated subjects, who showed improvement on the scores of
DRS, but 45% of these patients had significant extrapyramidal
side effects or excessive sedation. The study concluded that
olanzapine may be a useful alternative to haloperidol for the
treatment of delirium in hospitalized patients.

Kim et al26 performed an open trial of olanzapine in 20
Korean subjects (average age 45.8 � 18.3 years) with delir-
ium. The patients were given olanzapine with doses of 5.9 �
1.5 mg a day. The average duration of treatment was 8.8 � 2.2
days. Delirium was measured using the DRS. Fourteen of the
20 patients (70%) showed significant improvement (�50%
score reduction) of DRS scores. The study concluded that
olanzapine is effective in reducing behavioral disturbances
and symptoms in delirium. Eleven of the 20 delirious patients
in this study also had leukemia, which may have affected the
results (all 11 leukemia patients showed 50% or more reduc-
tion in DRS scores).

In 2000, Breitbart et al25 conducted an open, prospective
trial of olanzapine for the treatment of delirium in 79 hospi-
talized cancer patients. The mean age of patients was 60.6
years and all met the criteria for delirium based on the
DSM-IV and Memorial Delirium Assessment Scale. The
mean starting dose of olanzapine was 3.0 mg a day and, at the
end of the study, the mean dosage had increased to 6.3 mg

Table 8. Quetiapine Clinical Trials—Summary of Reviews

Study Type Author Year # Patients
in Study

Prospective
1) Kim et al 2003 12

2) Sasaki et al 2003 12
Retrospective

1) Schwartz and
Masand

2002 22
daily. Seventy-six patients had complete resolution of their
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delirium on olanzapine therapy, and no patients experienced
extrapyramidal side effects. The study also found that patients
older than 70 had a poorer response to olanzapine treatment.
The study concluded that olanzapine appears to be clinically
effective and safe for the treatment of delirium in the medi-
cally ill hospitalized patient.

Skrobik et al24 conducted a prospective, randomized trial of
73 patients between the ages of 18 and 75 years who were
admitted to the medical and surgical ICU in Montreal, Can-
ada, from June 2000 to September 2001. All patients enrolled
in the study had the diagnosis of delirium using the DSM-IV
criteria. Patients were randomized to receive either enteral
olanzapine or haloperidol. Haloperidol was initiated at a dose
of 2.5 to 5.0 mg every 8 hours and olanzapine was started at
5.0 mg daily. Patients older than 60 received haloperidol 0.5
to 1.0 mg or olanzapine 2.5 mg. Patients’ delirium severity and
benzodiazepine use were monitored over a 5-day period. The
Delirium Index was noted to decrease significantly in both
groups, as did the administration of benzodiazepines. Clinical
improvement was similar in both groups. The olanzapine
group reported no side effects, but 6 patients in the group
receiving haloperidol exhibited extrapyramidal side effects.
The study concluded that olanzapine was a safe alternative to
haloperidol in the critically ill, delirious patient.

Quetiapine

Quetiapine Clinical Trials

Three trials have been published regarding the use of
quetiapine for the treatment of delirium in the elderly patient
(Table 8). All 3 studies involved a small sample size of 22
patients or less. In addition, 2 of the 3 were prospective studies
conducted as open trials without randomization or a control
group. The patients examined were typically older, with
nearly all patients in the age range of 52.5 to 82.1 years.

Kim et al28 conducted a study in which 12 patients (ages 64
to 88 years) who were diagnosed with delirium received
quetiapine at a mean dose of 93.75 mg � 23.31 mg daily.
None of the 12 patients developed side effects and all patients
experienced significant improvement in symptoms as mani-
fested by Mini-Mental State Examination (MMSE), DRS,
Clock Drawing Test (CDT), and Clinical Global Impression-

Age Mean Dose
(mg/day)

Result

93.75 � 23.31 100% exhibited significant
improvement on NMSE,
DRS, CDT, CGI-S tests

44.9 � 31 100% remission of delirium

own—
range

91

211.4 10/11 patients showed
significant improvement
on DRS score
Mean
(yrs)

74

67.3

Unkn
age
Severity (CGI-S). The study concluded that quetiapine was a
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safe and effective treatment in older hospitalized patients with
delirium.

Saski et al29 conducted an open-label, flexible-dose study of
12 patients using quetiapine. The participants had a mean age
of 67.3 � 14.8 years and all carried the DSM-IV diagnosis of
delirium. The mean dose of quetiapine was 44.9 � 31.0 mg
daily. All patients in the study showed remission from delir-
ium in 4.8 � 3.5 days. The quetiapine treatment was well
tolerated and no extrapyramidal side effects (EPS) were
noted. The researchers concluded that quetiapine may be a
useful alternative to conventional neuroleptics in the treat-
ment of delirium.

In a retrospective study conducted by Schwartz and
Masand,13 11 delirious patients (age 19 to 91 years) received
quetiapine at a mean dose of 211.4 mg a day. This group was
compared to a cohort of 11 delirious patients who received
haloperidol at a dosage of 3.4 mg daily. Ten of the 11 patients
in each group showed improvement in delirium, as measured
by improvement in DRS scores and a reduction in global
delirium symptoms. Treatment was discontinued in 2 patients
on haloperidol, who developed parkinsonism, and in 1 patient
taking quetiapine who experienced sedation. The study sug-
gested that quetiapine may be a suitable alternative to halo-
peridol in the treatment of delirium.13

What are the frequency and type of adverse reactions and
side effects of risperidone, olanzapine, and quetiapine as
compared to haloperidol?

Risperidone

In the 6 case studies and 7 trials of risperidone, a low
incidence of EPS was noted. One case study reported the
presence of extrapyramidal side effects with higher doses of
risperidone (3 mg or more daily). A prospective trial of 10
patients aged 22 to 81 years detected the presence of mild
parkinsonism in 1 patient who was administered risperidone.
A retrospective study involving 122 psychogeriatric patients
demonstrated a 32% incidence of adverse effects in the elderly
population. This included an 11% incidence of EPS and a
29% incidence of hypotension. However, this study did not
specify whether risperidone was being used to treat delirium or
to treat other psychiatric disorders; 76.2% of the patients were
receiving another psychotropic agent. Three case reports have
been published describing the presence of risperidone-induced
delirium in elderly patients suffering from major depression
with psychotic features.

In the case study of a 60-year-old male with delirium,
Sipahimalani and Masand17 reported that risperidone at a
dose of 3 mg daily produced EPS such as upper extremity
weakness and cogwheeling. The EPS resolved when the ris-
peridone was reduced to 2 mg daily.

Ravona-Springer et al19 reported on 3 cases in which el-
derly patients who carried the DSM-IV diagnosis of depres-
sion with psychotic features were treated with risperidone to
control psychotic symptoms. In all 3 cases, risperidone was
initiated at a dose of between 1 and 2 mg daily. Ravona-
Springer and colleagues19 noted that delirium began shortly

after the administration of risperidone. The case study con-
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cluded that risperidone might increase the risk of delirium in
elderly patients, in particular those receiving other medica-
tions or having other disorders affecting the central nervous
system.

Horikawa et al20 noted that sedation and parkinsonism
occurred in some patients in a prospective, open trial of 10
patients with delirium treated with risperidone. Thirty per-
cent of participants reported sedation and 10% reported drug-
induced parkinsonism.

In Han and Kim’s8 double blind trial of risperidone and
haloperidol, no adverse reactions were seen in the risperidone
group. One patient in the haloperidol group experienced mild
akathisia but was able to tolerate the medication throughout
the treatment.

In Zarate et al’s21 retrospective study of 122 hospitalized
psychogeriatric patients treated with risperidone for delirium,
adverse effects occurred in 32% of the patients. The adverse
effects noted were hypotension (29%), symptomatic ortho-
stasis (10%), cardiac arrest (1.6%), extrapyramidal side effects
(11%), and delirium (1.6%). These adverse effects were most
closely associated with cardiovascular disease and its treat-
ment, selective serotonin reuptake inhibitor (SSRI) antide-
pressants, valproate, and relatively rapid dose increment ad-
justments. The study concluded that risperidone appears to be
effective and safe in treating delirium in the elderly, but
caution was advised in patients being treated with other
psychotropic agents or those with cardiovascular disease.

Olanzapine

At dosages used to treat delirium, olanzapine did not cause
extrapyramidal side effects in the elderly population. The
main side effect reported was sedation in 10% to 30% of
patients. One case report found that olanzapine induced de-
lirium in an elderly man with preexisting dementia. Other
minor side effects were noted, but with a frequency of less
than 5%.

In an open trial of olanzapine for the treatment of delirium
in hospitalized cancer patients, conducted by Breitbart et al,25

all 79 patients studied had no extrapyramidal side effects.
Thirty percent of participants experienced sedation. One pa-
tient in the olanzapine group appeared to experience a wors-
ening of delirium. An additional 4 patients experienced a
variety of other side effects including rash, pruritus, nausea,
stomachache, dizziness, light-headedness, blurring of vision,
and headache. In a prospective, randomized trial of olanzap-
ine verses haloperidol, the group receiving olanzapine re-
ported no extrapyramidal side effects. Only 6 of the 45 pa-
tients randomized to the haloperidol group, however, reported
low scores on extrapyramidal symptom testing.24

Quetiapine

In the 3 trials examining the effectiveness of quetiapine, no
trial reported extrapyramidal side effects. One study reported
that 10% of patients experienced sedation but this effect was
otherwise well tolerated. Vivid dreams were also reported in 1
patient.
Results from Kim et al27 and Saski et al29 reported no EPS
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associated with the use of quetiapine for the treatment of
delirium in the elderly.

DISCUSSION

Mechanism of Action of Antipsychotic Medication

As described by Neil et al,30 the brain has 3 primary
dopaminergic tracts: the mesolimbic tract, the nigrostriatal
tract, and the tuberoinfundibular tract. The mesolimbic tract
encompasses the ventral tegmental area to the amygdala,
pyriform cortex, lateral septal nuclei, nucleus accumbens,
frontal cortex, and septohippocampal regions. The nigrostri-
atal tract includes the substantia nigra to the caudate nucleus
and putamen. The tuberoinfundibular tract encompasses the
arcuate nuclueus to the median eminence. Antagonism of
dopamine at all these sites gives rise to the neuroleptic’s
antipsychotic effects, extrapyramidal side effects, and endo-
crine effects.

All medications designated as “antipsychotics” have clini-
cally relevant antagonism for the D2 receptor (most with a
mixture of D1 and D2). This affinity combined with varying
degrees of nondopaminergic involvement (adrenergic, sero-
toninergic, histamine, and muscarinic) is what gives the an-
tipsychotic medications their distinct pharmacologic profile.
The atypical antipsychotics also display antagonism at the D3
and D4 receptors. Although not well understood, it may be
the unique antagonism at these additional receptors that
accounts for the low rates of EPS seen with atypical antipsy-
chotics.30 Haloperidol, a butyrophenone, has a high affinity
for the D2 receptors and thus is associated with a high prev-
alence of EPS.

Pharmacologic Profile of Risperidone

Risperidone, a benzisoxazole, is a potent antagonist of the
5-HT receptor as well as the D2, D3, and D4 receptors. This
drug has a high affinity for the alpha-1 receptors and H-1
histamine receptors, which accounts for its side effects of
orthostatic hypotension, sedation, fatigue, and palpations.31

Risperidone has relatively low affinity at the D1, B1, B2, and
muscarinic receptors, which accounts for its low incidence of
anticholinergic side effects.30

Pharmacologic Profile of Olanzapine

Olanzapine is an antipsychotic medication that belongs to
the thienobenzodiazepine class. The drug has a strong affinity
for the 5-HT 2a /2c, D2, D3, D4, H1, alpha-1 adrenergic, and
muscarinic receptors, which give it unique properties.32 Se-
dation is common with use of the medication because of its
effect on the H1 receptors. The weak affinity at alpha-1
receptors may explain the presence of orthostatic hypotension
in some patients. Despite its strong affinity for the muscarinic
receptors M1-M5, few anticholinergic side effects have been
reported in clinical practice.

Pharmacologic Profile of Quetiapine

Quetiapine is a dibenzothiazepine derivative that has a
unique and novel pharmacologic profile. This medication has

a higher affinity for the serotonin 5-HT 2A receptor than for
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the dopamine D2 receptors and also displays only transient
D2 receptor occupancy. Quetiapine also demonstrates a high
affinity for histamine H1 receptors and alpha-1 adrenergic
receptors, which explains its side-effect profile of sedation and
orthostatic hypotension. Upon chronic administration of
quetiapine, the drug begins to demonstrate selectivity for the
limbic system by producing a depolarization block of the A10
mesolimbic dopamine-containing neurons.29 Since hyperac-
tivity of the dopaminergic neurons in the limbic system is
believed to be one of the pathophysiologies of delirium,
quetiapine might work in the treatment of delirium by spe-
cifically blocking the mesolimbic D2 receptors.29 Addition-
ally, because of the sedative effect that quetiapine has through
its affinity with H1 receptors, this drug is preferable to ben-
zodiazepine hypnotics for the treatment of delirium.

Safety of Atypical Antipsychotics

Risperidone, like typical antipsychotic medications, can
produce extrapyramidal side effects, dizziness, hyperactivity,
sedation, and nausea. In the first week or two of treatment,
risperidone can produce orthostatic hypotension. Caution is
advised when risperidone is used in the presence of cardio-
vascular disease. Long-term use of risperidone may produce
elevated glucose levels and increase patients’ risk of
diabetes.32

Olanzapine is an atypical antipsychotic that can produce
extrapyramidal side effects and anticholinergic effects. It has
been associated with orthostatic hypotension, especially upon
initiation of the medication. Olanzapine can also cause
weight gain and elevate lipid and glucose levels. Because of its
dopamine blocking ability, olanzapine can increase prolactin
levels and cause galactorrhea and menstrual irregularities in
women.32

Quetiapine is an atypical antipsychotic medication fre-
quently associated with orthostatic hypotension, especially
during the first 3 to 5 days of its use. It is commonly associated
with sedation and fatigue occurring as frequently as in 1 in 5
patients. Quetiapine can also cause seizures and hypothyroid-
ism. Like other high-potency neuroleptics, quetiapine can
produce extrapyramidal side effects, especially neuroleptic
malignant syndrome and tardive dyskinesia. Quetiapine, like
olanzapine, can elevate glucose and lipid levels and produce
metabolic syndrome.32

There has been much debate in the literature regarding the
cardiovascular mortality associated with atypical antipsychot-
ics and their use in the acutely ill individual with cardiovas-
cular disease. Some studies postulate that atypical antipsy-
chotic medications can produce a one- to eightfold increase in
the incidence of cardiovascular disease and death. It has long
been known that atypical agents can contribute to metabolic
syndrome, which is associated with higher morbidity and
mortality from cardiovascular disorders. New studies show
that atypical antipsychotics may independently increase the
risk of stroke in elderly individuals with dementia.33

In a Public Health Advisory issued in April of 2005, the
Food and Drug Administration (FDA) warned that the use of
atypical antipsychotic medications may increase mortality

among elderly patients with dementia.34 This advisory was
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issued on the basis of data from 4 randomized controlled trials
that found that more risperidone-treated patients experienced
strokes and transient ischemic attacks than did placebo-
treated patients.35 A “black box” warning was added to the
labels of all such agents warning that they were not approved
for use in the elderly patient with dementia. Since this warn-
ing was issued, however, several studies have been published
that dispute this claim.

In a study published in 2001, Glassman and Bigger36 found
no association of olanzapine, quetiapine, or risperidone with
cases of torsades de pointes and sudden death. In 2004, Herr-
mann et al35 conducted a retrospective study of 11,400 anti-
psychotic-naïve subjects who began a regimen of typical an-
tipsychotics, risperidone, or olanzapine. The study concluded
that olanzapine and risperidone use was not associated with a
statistically significant increased risk of stroke compared with
typical antipsychotic use. Gill et al37 published a similar
retrospective study in the British Medical Journal in 2005
demonstrating that participants receiving atypical antipsy-
chotics showed no significant increase in risk of ischemic
stroke compared with typical antipsychotics. Similarly, Lay-
ton et al38 found no statistical difference between risperidone
and quetiapine in the relative rates of cerebral vascular acci-
dent/transient ischemic attack (CVA/TIA) after adjustment
for age, sex, and indication.

Limitations of the Study

While most of the studies reviewed indicate that the atyp-
ical antipsychotics were just as effective and safe as the typical
antipsychotics, these studies have several limitations. The first
and greatest limitation is the general lack of randomized
controlled trials in this area of research. Since confounding
variables and biases cannot be adequately controlled in less
rigorously conducted prospective studies, only limited conclu-
sions can be drawn from the evidence available. The second
limitation is the small number of patients studied in the
open-label trials, which have insufficient statistical power.
The relatively small number of patients limits the ability to
generalize the results. The possibility of a type II error also
cannot be excluded. The third limitation is the heterogeneity
of the patient population studied. Most of the trials enrolled
patients with wide age ranges and did not control for phar-
macokinetic differences between races. This may have biased
the results of the trials, since the pharmacokinetics of psych-
otropic agents have been shown to vary according to race. For
example, the pharmacokinetics in the Asian and non-Asian
populations has been well studied and differences are known
to exist in drug metabolism.8 Another limitation of the stud-
ies is the lack of quantification of drug side effects. Most of the
trials conducted on delirious patients do not use a formal
objective rating scale to quantify side effects. Patient self-
reporting was most often the vehicle used to assess side effects,
and self-reporting is a less effective measure in delirious pa-
tients than it may be in other patient populations.

Another problem with the studies is associated with mea-
suring the effectiveness of antipsychotic medication. In prac-
tice, medical management is always instituted simultaneously

with prescription antipsychotic drugs. This fact makes it very
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difficult for clinicians to isolate the relative effect of an anti-
psychotic drug on the resolution of delirium.39 Most clinicians
have the impression that antipsychotic drugs speed recovery
in delirium, but this has never been definitely proven in
controlled studies. To date there are no controlled studies that
prove that antipsychotics affect the course of delirium. There
are also no studies that show antipsychotics alter the length of
hospitalization for delirium. A recent double-blind, placebo-
controlled trial of outpatients with Alzheimer’s disease found
that the adverse effects of atypical antipsychotic drugs may
offset the advantages for the treatment of psychosis, aggres-
sion, or agitation in patients with Alzheimer’s disease.40 Two
studies have looked at preventive measures and early inter-
vention for elderly patients with delirium and found that
these measures are effective in more rapidly improving cog-
nition in elderly patients; both studies failed to demonstrate
an effect on mortality, institutionalization, or length of hos-
pital stay.12,41

A greater problem of these studies is the fundamental
difficulty of investigating an entity such as delirium. Delirium,
by its very nature, cannot be easily studied in a randomized,
controlled trial. Assessing the efficacy of antipsychotics for
the delirium can certainly be confounded by the simultaneous
treatment of the underlying medical condition that is thought
to underlie the delirium. It is difficult to eliminate this con-
founder, since it would be unethical to withhold treatment for
the underlying medical condition while testing the efficacy of
an antipsychotic medication.

CONCLUSION

This report has documented the results of several case
studies, prospective studies and retrospective studies in the use
of risperidone, olanzapine, and quetiapine for the treatment of
delirium in the elderly individual. The evidence reviewed
suggests that the atypical antipsychotics, with their similar
rates of efficacy and lower rate of extrapyramidal side effects,
may be a viable option to traditional high-potency neurolep-
tics. Because of the challenges in designing randomized con-
trolled trials to study delirium in isolation, it is difficult to
generate results not confounded by the simultaneous treat-
ment of elderly patients’ underlying medical conditions. Fu-
ture randomized controlled trials on delirium need to be
designed in a way that allows for comparison of atypical agents
verses haloperidol but still adheres ethically to the standard of
care (treating the underlying illness). Once the problem with
confounding is acknowledged and dealt with accordingly,
groups can be stratified and systematically compared. This
review, based on studies to date, supports that atypical agents
appear to be as effective as typical antipsychotics in the
treatment of delirium in the elderly individual.
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