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T
reatment of bipolar disorder (BPD) is challenging in part
because of the diversity of presenting symptoms. These
may include full Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-IV) episodes of

mania, depression, and mixed states (in which patients meet criteria for
both mania and depression simultaneously); any of these may be
accompanied by psychotic symptoms. Patients may also present with
milder periods of hypomania or subthreshold depression, or with
symptoms of comorbidities such as anxiety disorders, substance abuse
disorders, attention-deficit/hyperactivity disorder,1 eating disorders,2

and impulse control disorders,3 all of which are quite common among
bipolar individuals.

To manage these manifestations, an array of medications from mul-
tiple classes is available. Currently, 11 drugs are approved by the US
Food and Drug Administration (FDA) for use in some aspect of BPD
(Table),4-16 while others are widely used off-label based on varying
degrees of evidence. Furthermore, agents approved for one phase of
BPD are used off-label in other phases (eg, a drug approved for acute
mania may be continued as maintenance therapy).

Commonly prescribed treatments in BPD include lithium; anticon-
vulsants such as divalproex, carbamazepine, or lamotrigine; and anti-
psychotics, both conventional and atypical. Adjunctive agents include
benzodiazepines (in acute mania) and antidepressants (in depressive
episodes). 

Nonpharmacologic approaches also have a role in BPD treatment.
Psychosocial interventions that address illness management (eg, treat-
ment adherence, lifestyle change, early recognition of prodromal symp-
toms) and interpersonal difficulties are an important adjunct to
pharmacotherapy.17 These interventions may include psychoeduca-
tion; cognitive behavioral or other psychotherapy; group therapy;
family therapy; and support groups.17,18 Electroconvulsive therapy is
an option in life-threatening manic, mixed, or depressive episodes;
for treatment-resistant illness; or as an alternative to medication (eg,
during pregnancy).17

Because of the protean nature of BPD and the many treatment op-
tions, clinical decision-making can be complex. To assist the clinician,
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Abstract
Management of bipolar disorder (BPD) may
require multiple medications, including lithi-
um, anticonvulsants, and antipsychotics (both
conventional and atypical). Updated treatment
guidelines reflect an expanded role for atypical
antipsychotics (AAPs) in BPD treatment. Five
AAPs—olanzapine, risperidone, quetiapine,
ziprasidone, and aripiprazole—are approved by
the US Food and Drug Administration (FDA) as
monotherapy for first-line treatment of acute
manic and (except for quetiapine) mixed
episodes. Two AAPs—olanzapine (in fixed-dose
combination with fluoxetine) and quetiapine—
are also FDA approved for bipolar depression.
For long-term maintenance therapy, one option
is to continue effective, well-tolerated acute
phase treatment; however, only olanzapine
and aripiprazole are FDA approved for mainte-
nance, based on evidence from randomized,
placebo-controlled clinical trials.

Although head-to-head comparisons are scarce,
meta-analysis data suggest that olanzapine,
risperidone, quetiapine, ziprasidone, and 
aripiprazole have similar antimanic efficacy;
therefore, AAP selection for this indication
should be guided by other considerations 
such as safety, tolerability, and cost. Safety
and tolerability issues to consider when 
selecting an AAP include metabolic dysfunction
(weight gain, type 2 diabetes, and dyslipidemia);
hyperprolactinemia; extrapyramidal symptoms;
QTc prolongation; and pharmacokinetic drug
interactions. 

(Am J Manag Care. 2007;13:S178-S188)

n REPORTS n



Treatment of Bipolar Disorder: The Evolving Role of Atypical Antipsychotics

VOL. 13, NO. 7 n THE AMERICAN JOURNAL OF MANAGED CARE n S179

n Table. Drugs Approved by the FDA for Treatment of Bipolar Disorder

Drug Class Drug FDA-approved Indications References

— Lithium carbonate Treatment of acute manic episodes of manic-depressive 4, 5
(Eskalith; Lithobid) illnesses

Maintenance therapy in manic-depressive patients with a 4, 5
history of manias

Anticonvulsants Divalproex sodium Treatment (up to 3 weeks) of acute manic episodes associated 6
(Depakote)* with bipolar disorder

Divalproex sodium Treatment (up to 3 weeks) of acute manic or mixed episodes 7
extended release associated with bipolar disorder, with or without psychotic
(Depakote ER)* features 

Lamotrigine Maintenance treatment (up to 18 months) of bipolar I disorder 8
(Lamictal) in patients treated for acute episodes with standard therapy

Carbamazepine  Treatment (up to 3 weeks) of acute manic and mixed episodes 9
extended release associated with bipolar I disorder
(Equetro)

Antipsychotics, Chlorpromazine To control the manifestations of the manic type of manic- 10
conventional (Thorazine) depressive illness
(first generation)†

Antipsychotics, Olanzapine Acute monotherapy: short-term (3-4 weeks) treatment of 11
atypical (second (Zyprexa) acute mixed or manic episodes associated with bipolar I disorder
generation)‡ Maintenance monotherapy after achieving responder status 11

Acute combination therapy with lithium or valproate: 11
short-term (up to 6 weeks) treatment of acute mixed or
manic episodes associated with bipolar I disorder

Olanzapine for injection Treatment of agitation associated with bipolar I mania 11
(Zyprexa IntraMuscular)

Risperidone Short-term (up to 3 weeks) treatment of acute manic or 12
(Risperdal) mixed episodes associated with bipolar I disorder, as 

monotherapy (in adults and in children and adolescents 
ages 10-17 years) or in combination with lithium 
or valproate (in adults)

Quetiapine (Seroquel) Treatment of acute manic episodes associated with bipolar I 13
disorder, as either monotherapy (up to 12 weeks) or 
in combination with lithium or divalproex (up to 3 weeks)

Treatment (up to 8 weeks) of depressive episodes 13
associated with bipolar I or II disorder

Ziprasidone (Geodon) Treatment (up to 3 weeks) of acute manic or mixed 14
episodes associated with bipolar disorder, with or without 
psychotic features

Aripiprazole (Abilify) Treatment of acute manic and mixed episodes associated 15
with bipolar disorder

Maintenance therapy in patients with bipolar I disorder who 15
have been stabilized and maintained for at least 6 weeks 
after a recent manic or mixed episode 

Atypical anti- Olanzapine and fluoxetine Treatment (up to 8 weeks) of depressive episodes associated 16
psychotic + SSRI (Symbyax) with bipolar disorder
antidepressant

*Although divalproex is not FDA approved for long-term maintenance therapy in bipolar disorder, it is widely used off-label for this indication.
†Chlorpromazine is the only first-generation antipsychotic that is FDA approved for bipolar disorder. However, other conventional antipsychotics
such as haloperidol (Haldol) are widely used off-label.
‡Clozapine (Clozaril) is not FDA approved for bipolar disorder, but is used off-label in treatment-resistant bipolar disorder.
FDA indicates US Food and Drug Administration; SSRI, selective serotonin reuptake inhibitor.
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various groups have developed guidelines. In the
United States, these include:

• the 2002 American Psychiatric Association
(APA) practice guideline,17 which is to be
updated in the coming year

• the 2004 update of the Expert Consensus
Guideline Series19

• the Texas Medication Algorithm Project
(TMAP), last updated in 200520

Because nearly all the research addresses bipolar
I disorder (BPD I), evidence-based recommenda-
tions for bipolar II disorder (BPD II) are not avail-
able.20 However, the Expert Consensus Guideline
Series includes some consensus-based recommenda-
tions for BPD II.19

General Approaches to Treatment
All of the published guidelines note that effec-

tive decision-making requires accurate monitoring
of the patient’s symptoms and clinical state. Rather
than relying on memory and general impressions,
systematic measurement provides greater precision
in monitoring treatment response, helps avoid
errors of omission, and facilitates informed patient
participation.1

TMAP is an example of a measurement-based
care model. The TMAP algorithms were developed
as part of a comprehensive program that includes
systematic assessment of symptoms and drug adverse
effects (AEs) at each clinic visit to guide treatment
adjustments.21 The clinician-administered Brief
Bipolar Disorder Symptom Scale (BDSS) was
developed for clinical use and evaluated as part of
the TMAP program.22,23

Another measurement-based model is the
Systematic Treatment Enhancement Program for
Bipolar Disorder (STEP-BD).1 Measurement tools
provided by this program—including a clinician-
administered Clinical Monitoring Form, a Clin-
ical Self Report Form that patients can fill out in
the waiting room at each visit, and a Mood Chart for
tracking data between visits—are available online
at www.manicdepressive.org.

One major shift in treatment in the past several
years has been the increasing application of atypical
antipsychotics (AAPs). The remainder of this arti-
cle focuses on the roles of 5 AAPs—olanzapine,
risperidone, quetiapine, ziprasidone, and aripipra-

zole—in the treatment of bipolar mania, bipolar
depression, and mixed states. Although clozapine
has been used to treat refractory BPD, it is not FDA
approved for this purpose and a discussion of its use
in BPD is beyond the scope of this article.

AAP Efficacy in Bipolar Disorder 
Acute manic and mixed episodes. Monothera-

py. Randomized, double-blind, placebo-controlled
(RDBPC) trials have demonstrated efficacy of
5 AAPs as monotherapy for acute mania, with
or without psychosis: olanzapine,11,24,25 risperi-
done,12,26,27 quetiapine,13,28-30 ziprasidone,14,31,32 and
aripiprazole.15,33,34 All 5 agents are approved by the
FDA for mania, and all but quetiapine are approved
for mixed episodes (the quetiapine trials did not
include patients with current mixed episodes).11-15

Results of several randomized, double-blind
(RDB), active-comparator trials suggest that AAP
monotherapy is as effective as monotherapy with
other antimanic agents, including lithium,28,35,36

divalproex,36,37 and haloperidol.29,36,38,39 Two RDB
studies (olanzapine vs divalproex40 and aripiprazole
vs haloperidol41) suggest superiority of AAPs.

Combination therapy. RDBPC trials have demon-
strated efficacy in combination with either lithium
or valproate (divalproex) for olanzapine,42 risperi-
done,43 and quetiapine.44-46 These 3 AAPs have
been approved by the FDA for use with lithium or
valproate/divalproex.11-13

In contrast, in one RDBPC trial of risperidone
combined with either lithium, valproate, or carba-
mazepine, mania symptom scores were significantly
improved with risperidone compared with placebo
at week 1, but not at endpoint. Post-hoc analysis
suggested that the subset of patients taking carba-
mazepine was responsible for the lack of difference
at endpoint; this subgroup also had reduced risperi-
done blood levels, suggesting that lack of efficacy
was due to carbamazepine induction of risperidone
metabolism.12,47 (See also Pharmacokinetic drug
interactions under AAP Safety and Tolerability
Issues below.)

Ziprasidone and aripiprazole are not currently
FDA approved for combination therapy. 

Relative efficacy of AAPs in acute mania. There is
one published head-to-head trial comparing differ-
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ent AAPs in BPD. In a 3-week RBD comparison of
risperidone versus olanzapine for manic or mixed
episodes without psychotic features, both drugs pro-
duced similar improvement in mania scores.48

Because head-to-head trials are scarce, the best
available comparative information comes from a
meta-analysis of RDBPC studies of AAPs for acute
mania. Data from 12 monotherapy and 6 combina-
tion therapy trials, involving a total of 4304
patients, were analyzed. Olanzapine, risperidone,
quetiapine, ziprasidone, and aripiprazole all demon-
strated efficacy compared with placebo. Pairwise
comparisons failed to identify any significant effica-
cy differences among the 5 AAPs.49

The investigators concluded that the 5 AAPs
have similar efficacy for bipolar mania. Thus, AAP
selection may best be guided by other factors such as
safety and tolerability, evidence of maintenance
efficacy, and cost.49 (See AAP Safety and Tolerabil-
ity Issues below.)

Acute depressive episodes. AAP efficacy in
bipolar depression has been demonstrated for olan-
zapine and quetiapine. Olanzapine (in fixed-dose
combination with fluoxetine) was the first AAP to
be approved by the FDA for bipolar depression.
Recently, quetiapine was also approved for this
indication.

Olanzapine. Efficacy of olanzapine/fluoxetine
combination (OFC) for bipolar depression was
established in 2 identically designed 8-week
RDBPC trials, comparing OFC versus olanzapine
alone versus placebo. In both studies, the OFC
group fared significantly better than those assigned
to either monotherapy or placebo.16 A pooled
analysis of the 2 studies showed that, while olanza-
pine monotherapy is better than placebo, OFC is
superior to both olanzapine monotherapy and
placebo. The risk of treatment-emergent mania did
not differ among the groups.50

A secondary analysis of these trials showed sig-
nificantly greater improvement in health-related
quality of life (HRQOL) with OFC versus olanza-
pine alone, and with either active treatment versus
placebo.51

OFC has also been compared with lamotrigine
in a 7-week RDB trial involving 410 patients with
bipolar I depression. The OFC group had modestly

but significantly greater improvement in depressive
symptoms. Although the percentage of responders
was similar in both groups, time to response was sig-
nificantly shorter with OFC.52

Quetiapine. Efficacy of quetiapine for bipolar
depression was established in 2 identically designed
8-week RDBPC trials (BOLDER I and II) that
included patients with either bipolar I or II disorder.
In both trials, quetiapine was superior to placebo
from the end of the first week onward.53,54 In
BOLDER I, there was no significant between-group
difference in the incidence of treatment-emergent
mania53; in BOLDER II, the incidence of treat-
ment-emergent mania/hypomania was lower in the
quetiapine group (statistically significant by post-
hoc analysis).54

Long-term maintenance. Olanzapine and ari-
piprazole have demonstrated long-term mainte-
nance efficacy in RDBPC trials, and currently are
the only AAPs approved by the FDA for that indi-
cation. However, open-label evidence suggests that
quetiapine and ziprasidone may also be effective for
maintenance.

Olanzapine. Efficacy of olanzapine maintenance
monotherapy was demonstrated in 361 patients
with manic or mixed episodes who had responded
to open-label olanzapine and were then randomized
to double-blind olanzapine or placebo for an addi-
tional 48 weeks. Times to relapse into manic,
mixed, and depressive episodes were all significant-
ly longer in the olanzapine group.11,55

RDB comparisons with other active agents
suggest that olanzapine is at least as effective as
lithium56 or divalproex57 for long-term maintenance.

Long-term olanzapine efficacy is also supported by
a 49-week open-label extension58 of one of the piv-
otal mania trials.24 One hundred thirteen patients
entered the extension phase. Olanzapine was associ-
ated with significant additional improvement in
mania score, as well as HRQOL improvements in
several dimensions. Furthermore, compared with
the previous 12 months, olanzapine maintenance
saved nearly $900 per month per patient, primarily
due to reduced hospitalization costs.58

Olanzapine has also been studied in long-term
combination therapy with lithium or valproate. In
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a continuation59 of the pivotal combination thera-
py trials in acute mania,42 99 patients who had
achieved syndromic remission (ie, by DSM-IV cri-
teria) with olanzapine plus either lithium or val-
proate were randomized to double-blind olanzapine
versus placebo for 18 months while continuing to
receive open-label lithium or valproate. Time to
syndromic relapse into either mania or depression
was not significantly different between the groups;
however, olanzapine was superior to placebo in pre-
venting symptomatic relapse (ie, by mania and
depression scale scores).59

Quetiapine. There have been no published dou-
ble-blind trials of quetiapine for maintenance.
However, in an open-label study, 28 patients were
randomized to either quetiapine or other mood
stabilizers (primarily valproate or lithium) for 12
months. Both groups had similar outcomes, with
significant improvement compared with baseline.60

Ziprasidone. There have been no double-blind
maintenance trials with ziprasidone. However, in a
52-week open-label extension of an acute mania
trial, ziprasidone monotherapy was associated with
significant and sustained global symptom improve-
ment compared with baseline.61

Aripiprazole. Efficacy of aripiprazole monothera-
py for long-term maintenance was established in a
26-week RDBPC trial in 161 patients with a
recent manic or mixed episode, who had been sta-
bilized on open-label aripiprazole for >6 weeks.
Aripiprazole was superior to placebo in delaying
time to manic relapse, but there was no significant
between-group difference in time to depressive
relapse.15,62

AAP Safety and Tolerability Issues
This section briefly summarizes selected AAP

safety and tolerability issues. 

Weight gain, hyperglycemia, dyslipidemia.
Some AAPs have been linked to weight gain, type
2 diabetes, and dyslipidemia.63-65 This AAP-associ-
ated metabolic disturbance may exceed that
observed with lithium, anticonvulsants, or con-
ventional antipsychotics. In double-blind compar-
isons, olanzapine has been associated with

significantly more short-term weight gain than
divalproex37,40,57 or haloperidol,38 and with signifi-
cantly more long-term weight gain than lithium.56

In a cross-sectional study of 125 bipolar patients,
those taking AAPs (olanzapine, quetiapine, or
risperidone) had higher rates of metabolic syn-
drome (defined as 3 or more of: abdominal obesity,
hypertension, hyperglycemia, hypertriglyceridemia,
low levels of high-density lipoprotein [HDL] cho-
lesterol) than those taking conventional mood
stabilizers.66

There have been many reports of new-onset or
worsening diabetes in patients taking AAPs. This
may, at least in part, result from weight gain and/or
changes in body fat distribution.67 However, in
some individuals glucose intolerance appears to be
independent of adiposity, suggesting a direct effect
on insulin secretion and/or sensitivity.67,68 In par-
ticular, case reports of rapid-onset, and often rap-
idly reversible, severe hyperglycemia or diabetic
ketoacidosis (DKA) suggest a possible direct effect
on beta-cell function.68

In general, AAP-associated dyslipidemia—
including elevated triglycerides, elevated low-
density lipoprotein (LDL) and total cholesterol,
and reduced HDL cholesterol—appears to be con-
sistent with weight gain.67

AAPs differ in their propensity to cause meta-
bolic dysfunction. Based on available evidence,
olanzapine appears to have the greatest metabolic
effects, ziprasidone and aripiprazole the least, with
quetiapine and risperidone intermediate.67,68

The majority of published studies—including
case reports, retrospective chart reviews, large data-
base analyses, and randomized controlled trials—
provide consistent evidence that olanzapine
increases the risk of substantial weight gain, insulin
resistance, diabetes, and dyslipidemia (especially
elevated triglycerides).68 Of the 5 AAPs, olanzapine
has been associated with the most weight gain and
has most often been involved in case reports of
diabetes and DKA.63-65

Quetiapine and risperidone have been associat-
ed with moderate weight gain (quetiapine some-
what more than risperidone) during short- and
long-term treatment, but have not consistently
been associated with diabetes or dyslipidemia.68

Ziprasidone and aripiprazole appear to have min-
imal effects on weight and adiposity, and there is
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little or no evidence that they increase the risk of
glucose intolerance, diabetes, or dyslipidemia.68

However, long-term experience with these 2 newest
AAPs is limited.

While the product labels of all 5 AAPs carry a
warning about hyperglycemia and diabetes,11-15

reports of DKA and hyperosmolar coma are
mentioned only with olanzapine, risperidone, and
quetiapine.11-13

An accompanying article in this issue,
“Metabolic Syndrome and Mental Illness,” by John
W. Newcomer, MD, reviews metabolic syndrome in
psychiatric disorders, including recommendations
for monitoring patients on antipsychotic therapy. 

Hyperprolactinemia. Hyperprolactinemia occurs
frequently with conventional antipsychotics, and
also has been observed with AAPs. Prolactin eleva-
tion may be asymptomatic, or may result in symp-
toms including gynecomastia (in men); menstrual
abnormalities, infertility, acne, and hirsutism (in
women); galactorrhea and sexual dysfunction (in
both sexes). Some of these symptoms (eg, galactor-
rhea) result from direct effects of prolactin on target
tissues. Others (eg, amenorrhea) result from disrup-
tion of the hypothalamic-pituitary-gonadal axis,
leading to reduction of estrogen levels in women
and of testosterone levels in men. Thus, osteoporo-
sis is a potential long-term complication. Animal
and epidemiological data suggest that hyperpro-
lactinemia may also increase breast cancer risk.69

Except for risperidone, AAPs are less likely than
conventional antipsychotics to increase prolactin lev-
els.65,69,70 Risperidone causes marked, sustained eleva-
tion of prolactin levels in a substantial percentage of
patients.69 In at least one double-blind trial, prolactin
levels were higher with risperidone than with
haloperidol (statistical significance not stated).39 In
contrast, olanzapine-induced prolactin increase is
milder than that of haloperidol, and does not persist
with chronic dosing.71 Ziprasidone has been observed
to cause slight, transient prolactin elevations that
return to baseline within the dosing interval.72,73 In
clinical trials, quetiapine28,29,46,74 and aripipra-
zole33,34,62,75 have not been associated with increased
mean prolactin levels compared with placebo.

Extrapyramidal symptoms (EPS). EPS are cate-
gorized as either acute (including dystonia, parkin-

sonism, and akathisia) or tardive (onset >3 months
after initiation of therapy, including tardive dyski-
nesia and tardive dystonia).76 These movement dis-
orders can cause discomfort, disfiguration, and
functional impairment, and are thought to be an
important cause of treatment refusal and nonadher-
ence.76 BPD patients may be at higher risk for EPS
than those with schizophrenia.64,65

EPS are frequent with conventional antipsy-
chotics; although they also occur with AAPs, the
risk with AAPs appears to be substantially lower at
recommended doses.65,76 For example, in RDB trials
in BPD patients, haloperidol was associated with
more EPS than olanzapine,38 risperidone,43 quetia-
pine,29 and aripiprazole.41 Although long-term pro-
spective data are limited, tardive as well as acute
EPS risk appears to be relatively low with AAPs.65,76

Improvements of both acute and tardive EPS have
been observed after switching from a conventional
antipsychotic to an AAP.76

The comparative potential of different AAPs to
cause EPS is not reliably known. Current evidence
suggests that risperidone may carry the greatest risk,
especially at doses >4-6 mg/d.76

QTc prolongation. Prolongation of the electro-
cardiographic QTc interval is associated with an
increased risk of torsades de pointes (TdP), a life-
threatening ventricular arrhythmia. QTc prolonga-
tion has been reported to occur with AAPs; in an
open-label, randomized evaluation that included 4
AAPs, the order of mean QTc prolongation was:
ziprasidone > quetiapine > risperidone > olanza-
pine.77 The ziprasidone product label carries a warn-
ing that ziprasidone should be avoided in the
presence of other factors that prolong QTc or other-
wise increase TdP risk.14 Although ziprasidone is
the only AAP that carries such a warning, similar
considerations may apply to the other AAPs.78 It
should be noted that the risk of AAP-associated
TdP, if any, appears to be very low.78 No cases of
TdP or sudden death were reported in clinical trials
of ziprasidone monotherapy, nor in a review of 50
cases of ziprasidone overdose.79 Rare cases of TdP
have been reported in patients taking AAPs,
including ziprasidone80 and quetiapine,81 but cau-
sation is difficult to determine because these cases
involved multiple confounding and contributing
factors. 
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Pharmacokinetic drug interactions. Olanza-
pine, risperidone, quetiapine, and aripiprazole are
metabolized primarily via cytochrome P450 (CYP)
pathways and, therefore, may interact with drugs
that inhibit or induce CYP enzymes. For example,
coadministration with carbamazepine, a CYP
inducer, may increase clearance of these AAPs by
>50%,11-13,15 significantly reducing their blood lev-
els. In contrast, less than one third of ziprasidone
metabolism is mediated by CYP enzymes.14 While
clinically significant interactions between ziprasi-
done and CYP inhibitors are considered unlikely,
carbamazepine has been shown to reduce ziprasi-
done exposure by approximately 35%.14

The Evolving Role of AAPs 
in Bipolar Disorder

Acute manic or mixed episodes. The 2002 APA
guidelines recommend either lithium, divalproex,
or an antipsychotic (eg, olanzapine) as first-line ther-
apy. In less severe cases, they may be applied as
monotherapy, while in more severe cases, lithium or
divalproex may be combined with an antipsychotic.17

Since the APA guidelines were published, 4 addi-
tional AAPs (risperidone, quetiapine, ziprasidone,
and aripiprazole) have been approved by the FDA
for acute mania or mixed episodes. These expanded
options are reflected in the 2005 updated TMAP
algorithm. Based on efficacy evidence, the algorithm
recommends first-line monotherapy with either
lithium, divalproex, or any of the 5 AAPs for
euphoric or irritable mania/hypomania; and with
any of the above except lithium or quetiapine for
dysphoric mania or mixed states.20 TMAP specifies
that olanzapine is considered an alternate choice of
AAP because currently available evidence suggests
it may have greater potential for causing metabolic
disturbances.20 Carbamazepine is also considered
an alternate choice because of its AE profile.20

If there is no response to the initial agent, a dif-
ferent first-line agent should be tried. While this
has not been studied in depth, TMAP specifies that
lack of response to one AAP does not preclude
response to a different AAP.20

If monotherapy results in a partial response, a
combination of 2 first-line agents (but not 2 AAPs)
is recommended. Aripiprazole is excluded at this
stage because there have been no published positive
combination trials, and carbamazepine is excluded

because it can induce the metabolism of other anti-
manic agents.20 

If combination therapy does not result in remis-
sion, the third step is combination therapy with
expanded options, including aripiprazole. Conven-
tional antipsychotics are also an option at this stage,
although AAPs are preferred because they are less
likely to cause EPS.20

Step 4 options include either adding clozapine or
using a 3-drug combination (lithium, an anticon-
vulsant, and an AAP).20

Acute depressive episodes. The 2002 APA guide-
lines recommend either lithium or lamotrigine as
first-line therapy17; at that time, there was no estab-
lished role for AAPs in bipolar depression. OFC was
not approved by the FDA for bipolar depression until
2003, and quetiapine not until 2006.

The 2005 TMAP algorithm recommends lamo-
trigine—either as monotherapy or added to existing
antimanic therapy—as first-line treatment; AAPs
are not recommended initially.20 However, an
accompanying commentary suggests that olanza-
pine could be a first-line alternative, based on
strength of evidence; and that lithium could also be
considered, based on weight of evidence as well as
data suggesting an antisuicide benefit.82

In the TMAP algorithm, use of an AAP—either
OFC or quetiapine—is recommended as a second-
line option. If this does not produce the desired
response, the third step is combination therapy with
2 of the following: lithium, lamotrigine, quetiapine,
OFC. Steps 4 and 5 involve expanded options for
mood stabilizer and antidepressant combinations.20

Long-term maintenance. The 2002 APA guide-
lines noted that the maintenance options most sup-
ported by evidence were lithium or valproate, with
lamotrigine or carbamazepine as possible alterna-
tives. It was recommended that any conventional
antipsychotics used during acute episodes should
be tapered and discontinued if possible, due to the
risk of tardive dyskinesia. AAPs could be consid-
ered as an alternative, but at that time there was no
definitive evidence of AAP maintenance efficacy
comparable to that of lithium or valproate.17 

Since then, 2 AAPs (olanzapine and aripipra-
zole) have gained FDA approval for maintenance.
Expanded options are reflected in the 2005 TMAP
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algorithm. The algorithm notes that one option is
to remain on effective, well-tolerated acute-phase
treatment. Otherwise, maintenance options differ
depending on whether the most recent episode was
manic or depressed.20

If the most recent episode was manic, mixed, or
hypomanic, TMAP considers olanzapine a first-line
alternative to lithium or valproate, with aripipra-
zole as a second-line option.20 (The FDA approval
of aripiprazole for maintenance occurred after the
TMAP algorithm was updated.) For illness resistant
to those agents, level 3 options are carbamazepine
or clozapine. Quetiapine, risperidone, or ziprasidone
are recommended at level 4, based on limited data;
and at level 5, conventional antipsychotics may be
considered.20

For maintenance when the most recent
episode was depressed, the evidence is less clear.
TMAP recommends lamotrigine, with or without
an antimanic agent, as first-line therapy; lithium
as second line. At level 3, a combination of a pre-
viously effective antimanic and antidepressant
(eg, OFC) is recommended. Level 4 options
include any of the AAPs, including clozapine; and
at level 5, conventional antipsychotics may be
considered.20

Summary
Management of BPD may require multiple med-

ications including lithium, anticonvulsants, and
antipsychotics, as well as adjunctive agents. Up-
dated treatment guidelines reflect an expanded role
for AAPs in the treatment of BPD.

Based on data from RDBPC trials, 5 AAPs—
olanzapine, risperidone, quetiapine, ziprasidone,
and aripiprazole—are approved by the FDA as
monotherapy for first-line treatment of bipolar
mania. All except quetiapine are also approved for
mixed episodes. The antimanic efficacy of these
AAPs is similar to that of other widely used agents
such as lithium, divalproex, and haloperidol.
Olanzapine, risperidone, and quetiapine have also
demonstrated efficacy as add-on therapy with lithi-
um or divalproex.

Of the AAPs, only olanzapine (in fixed-dose
combination with fluoxetine) and quetiapine are
approved by the FDA for bipolar depression.

Olanzapine and aripiprazole have demonstrated
long-term maintenance efficacy in RDBPC trials,

and both are FDA approved for that indication.
However, open-label evidence suggests that quetia-
pine and ziprasidone also have maintenance efficacy.

Clozapine is the only AAP not FDA approved
for BPD. It is used off-label in treatment-resistant
BPD. 

Although head-to-head comparisons are scarce,
meta-analysis data suggest that olanzapine, risperi-
done, quetiapine, ziprasidone, and aripiprazole have
similar efficacy for acute mania. Therefore, AAP
selection for this indication should be guided by
other considerations such as AE profiles and cost.

Safety and tolerability issues with AAPs
(excluding clozapine) include: 

• Weight gain, type 2 diabetes, and dyslipi-
demia. Available evidence suggests that the
risk may be highest with olanzapine and low-
est with ziprasidone and aripiprazole; howev-
er, experience with the latter 2 is limited.

• Hyperprolactinemia. Risperidone can cause
marked, sustained hyperprolactinemia, greater
than that seen with haloperidol. Prolactin
increases with the other AAPs are relatively
mild and transient.

• EPS. AAPs cause fewer acute EPS than con-
ventional antipsychotics; the risk of tardive
EPS with AAPs awaits clarification with
long-term data.

• QTc prolongation. Ziprasidone prolongs the
QTc interval more than other AAPs, and is
the only AAP whose product label carries a
warning about QTc prolongation. However,
TdP has rarely been reported in patients tak-
ing ziprasidone or other AAPs, and only in
the presence of other predisposing factors.

• Pharmacokinetic drug interactions. Ziprasi-
done is less likely than other AAPs to have
clinically important interactions with CYP
inhibitors or inducers. 

Acknowledgment: Pamela Mausner, MD, contributed to the writing of
this article. Dr Perlis and Dr Mausner each received an honorarium from
Pfizer Inc in connection with the development of this manuscript.
Editorial support was provided by Ascend Healthcare and funded by
Pfizer Inc.

REFERENCES
1. Nierenberg AA, Ostacher MJ, Borrelli DJ, et al.The inte-
gration of measurement and management for the
treatment of bipolar disorder: a STEP-BD model of col-
laborative care in psychiatry. J Clin Psychiatry.
2006;67(suppl 11):3-7.

2. McElroy SL, Kotwal R, Keck PE Jr, Akiskal HS.
Comorbidity of bipolar and eating disorders: distinct or



Reports

S186 n www.ajmc.com n NOVEMBER 2007

related disorders with shared dysregulations? J Affect
Disord. 2005;86:107-127.
3. McElroy SL, Pope HG Jr, Keck PE Jr, et al. Are impulse-
control disorders related to bipolar disorder? Compr
Psychiatry. 1996;37:229-240.
4. Eskalith (lithium carbonate) product information.
GlaxoSmithKline; September 2003. Available at:
http://www.fda.gov/cder/foi/label/2004/16860slr074,1815
2slr020_eskalith_lbl.pdf. Accessed October 9, 2007.

5. Lithobid (lithium carbonate) product information. JDS
Pharmaceuticals; March 2005. Available at: http://www.
jdspharma.com/pdfs/LithobidPI.pdf. Accessed October 9,
2007.

6. Depakote (divalproex sodium) product information.
Abbott Pharmaceuticals; October 2006. Available at:
http://rxabbott.com/pdf/depakote.pdf. Accessed October
9, 2007.

7. Depakote ER (divalproex sodium extended release)
product information. Abbott Pharmaceuticals; October
2006. Available at: http://www.rxabbott.com/pdf/dep3.
pdf. Accessed October 9, 2007.

8. Lamictal (lamotrigine) product information.
GlaxoSmithKline; May 2007. Available at: http://us.
gsk.com/products/assets/us_lamictal.pdf. Accessed
October 9, 2007.

9. Equetro (carbamazepine extended release) product
information. Validus Pharmaceuticals, Inc.; January
2007. Available at: http://www.equetro.com/Files/
PDFs/PrescribingInfo.pdf. Accessed October 9, 2007.

10.Thorazine (chlorpromazine) product information.
Available at: http://www.fda.gov/cder/foi/label/2001/
11120s86lbl.pdf. Accessed October 9, 2007.

11. Zyprexa (olanzapine) product information. Eli Lilly
and Company; October 1, 2007. Available at: http://pi.
lilly.com/us/zyprexa-pi.pdf. Accessed October 9, 2007.

12. Risperdal (risperidone) product information.
Janssen; August 2007. Available at: http://www.risperdal.
com/risperdal/shared/pi/risperdal.pdf. Accessed
October 9, 2007.

13. Seroquel (quetiapine) product information.
AstraZeneca; July 2007. Available at: http://www.
astrazeneca-us.com/pi/seroquel.pdf. Accessed 
October 9, 2007.

14. Geodon (ziprasidone) product information. Pfizer;
March 2007. Available at: http://www.pfizer.com/pfizer/
download/uspi_geodon.pdf. Accessed October 9,
2007.

15. Abilify (aripiprazole) product information. Otsuka
Pharmaceutical Company; November 2006. Available
at: http://www.bms.com/cgibin/anybin.pl?sql=select%
20PPI%20from%20TB_PRODUCT_PPI%20where%20PPI_
SEQ=101&key=PPI. Accessed October 9, 2007.

16. Symbyax (olanzapine and fluoxetine) product infor-
mation. Eli Lilly and Company; October 1, 2007. Avail-
able at: http://pi.lilly.com/us/symbyax-pi.pdf. Accessed
October 9, 2007.

17. American Psychiatric Association. Practice guideline
for the treatment of patients with bipolar disorder
(revision). Am J Psychiatry. 2002;159(4 suppl):1-50.
Available online as: Hirschfeld RMA, Bowden CL, Gitlin
MJ, et al. Practice Guideline for the Treatment of
Patients with Bipolar Disorder, Second Edition.
American Psychiatric Association; April 2002. Available
at: http://www.psych.org/psych_pract/treatg/pg/
prac_guide.cfm. Accessed October 9, 2007.

18. Perlis RH.The role of pharmacologic treatment guide-
lines for bipolar disorder. J Clin Psychiatry. 2005;
66(suppl 3):37-47.

19. Keck PE Jr, Perlis RH, Otto MW, et al.The Expert
Consensus Guideline Series: treatment of bipolar dis-

order 2004. Postgrad Med. 2004 Dec;Special Report:1-
120. Available at: http://www.psychguides.com/ecgs15.
php. Accessed October 9, 2007.
20. Suppes T, Dennehy EB, Hirschfeld RM, et al.The Texas
implementation of medical algorithms: update to the
algorithms for treatment of bipolar I disorder. J Clin
Psychiatry. 2005;66:870-886.
21. Rush AJ, Crismon ML, Kashner TM, et al.Texas
Medication Algorithm Project, phase 3 (TMAP-3):
rationale and study design. J Clin Psychiatry. 2003;
64:357-369.
22. Dennehy EB, Suppes T, Crismon ML, et al. Develop-
ment of the Brief Bipolar Disorder Symptom Scale for
patients with bipolar disorder. Psychiatry Res. 2004;
127:137-145.
23. Crismon ML, Argo TR, Bendele SD, Suppes T. Texas
Medication Algorithm Project Procedural Manual:
Bipolar Disorder Algorithms.The Texas Department of
State Health Services. 2007. Available at: http://www.
dshs.state.tx.us/mhprograms/TIMABDman2007.pdf.
Accessed October 9, 2007.
24.Tohen M, Sanger TM, McElroy SL, et al. Olanzapine
versus placebo in the treatment of acute mania.
Olanzapine HGEH Study Group. Am J Psychiatry. 1999;
156:702-709.
25.Tohen M, Jacobs TG, Grundy SL, et al. Efficacy of 
olanzapine in acute bipolar mania: a double-blind,
placebo-controlled study. The Olanzapine HGGW Study
Group. Arch Gen Psychiatry. 2000;57:841-849. Erratum
in: Arch Gen Psychiatry. 2002;59:91.
26. Hirschfeld RM, Keck PE Jr, Kramer M, et al. Rapid anti-
manic effect of risperidone monotherapy: a 3-week
multicenter, double-blind, placebo-controlled trial. Am
J Psychiatry. 2004;161:1057-1065.
27. Khanna S, Vieta E, Lyons B, et al. Risperidone in the
treatment of acute mania: double-blind, placebo-con-
trolled study. Br J Psychiatry. 2005;187:229-234.
28. Bowden CL, Grunze H, Mullen J, et al. A randomized,
double-blind, placebo-controlled efficacy and safety
study of quetiapine or lithium as monotherapy for
mania in bipolar disorder. J Clin Psychiatry. 2005;66:
111-121.
29. McIntyre RS, Brecher M, Paulsson B, et al. Quetiapine
or haloperidol as monotherapy for bipolar mania—a
12-week, double-blind, randomised, parallel-group,
placebo-controlled trial. Eur Neuropsychopharmacol.
2005;15:573-585.
30. Vieta E, Mullen J, Brecher M, et al. Quetiapine
monotherapy for mania associated with bipolar disor-
der: combined analysis of two international, double-
blind, randomised, placebo-controlled studies. Curr
Med Res Opin. 2005;21:923-934.
31. Keck PE Jr, Versiani M, Potkin S, et al. Ziprasidone in
the treatment of acute bipolar mania: a three-week,
placebo-controlled, double-blind, randomized trial. Am
J Psychiatry. 2003;160:741-748.
32. Potkin SG, Keck PE Jr, Segal S, et al. Ziprasidone in
acute bipolar mania: a 21-day randomized, double-
blind, placebo-controlled replication trial. J Clin
Psychopharmacol. 2005;25:301-310.
33. Sachs G, Sanchez R, Marcus R, et al. Aripiprazole in
the treatment of acute manic or mixed episodes in
patients with bipolar I disorder: a 3-week placebo-con-
trolled study. J Psychopharmacol. 2006;20:536-546. 
34. Keck PE Jr, Marcus R,Tourkodimitris S, et al. A place-
bo-controlled, double-blind study of the efficacy and
safety of aripiprazole in patients with acute bipolar
mania. Am J Psychiatry. 2003;160:1651-1658. 
35. Berk M, Ichim L, Brook S. Olanzapine compared to
lithium in mania: a double-blind randomized controlled
trial. Int Clin Psychopharmacol. 1999;14:339-343. 



Treatment of Bipolar Disorder: The Evolving Role of Atypical Antipsychotics

VOL. 13, NO. 7 n THE AMERICAN JOURNAL OF MANAGED CARE n S187

36. Segal J, Berk M, Brook S. Risperidone compared with
both lithium and haloperidol in mania: a double-blind
randomized controlled trial. Clin Neuropharmacol.
1998;21:176-180.

37. Zajecka JM, Weisler R, Sachs G, et al. A comparison of
the efficacy, safety, and tolerability of divalproex sodi-
um and olanzapine in the treatment of bipolar disorder.
J Clin Psychiatry. 2002;63:1148-1155.

38.Tohen M, Goldberg JF, Gonzalez-Pinto Arrillaga AM, et
al. A 12-week, double-blind comparison of olanzapine
vs haloperidol in the treatment of acute mania. Arch
Gen Psychiatry. 2003;60:1218-1226.

39. Smulevich AB, Khanna S, Eerdekens M, et al. Acute
and continuation risperidone monotherapy in bipolar
mania: a 3-week placebo-controlled trial followed by a
9-week double-blind trial of risperidone and haloperi-
dol. Eur Neuropsychopharmacol. 2005;15:75-84.

40.Tohen M, Baker RW, Altshuler LL, et al. Olanzapine
versus divalproex in the treatment of acute mania. Am
J Psychiatry. 2002;159:1011-1017.

41. Vieta E, Bourin M, Sanchez R, et al. Effectiveness of
aripiprazole v. haloperidol in acute bipolar mania: dou-
ble-blind, randomised, comparative 12-week trial. Br J
Psychiatry. 2005;187:235-242.

42.Tohen M, Chengappa KN, Suppes T, et al. Efficacy of
olanzapine in combination with valproate or lithium in
the treatment of mania in patients partially nonrespon-
sive to valproate or lithium monotherapy. Arch Gen
Psychiatry. 2002;59:62-69. 

43. Sachs GS, Grossman F, Ghaemi SN, et al.
Combination of a mood stabilizer with risperidone or
haloperidol for treatment of acute mania: a double-
blind, placebo-controlled comparison of efficacy and
safety. Am J Psychiatry. 2002;159:1146-1154. 

44. Sachs G, Chengappa KN, Suppes T, et al. Quetiapine
with lithium or divalproex for the treatment of bipolar
mania: a randomized, double-blind, placebo-controlled
study. Bipolar Disord. 2004;6:213-223.

45.Yatham LN, Paulsson B, Mullen J, Vagero AM.
Quetiapine versus placebo in combination with lithium
or divalproex for the treatment of bipolar mania. J Clin
Psychopharmacol. 2004;24:599-606. Erratum in: J Clin
Psychopharmacol. 2005;25:103. Erratum in: J Clin
Psychopharmacol. 2005;25:201.

46. Delbello MP, Schwiers ML, Rosenberg HL, Strakowski
SM. A double-blind, randomized, placebo-controlled
study of quetiapine as adjunctive treatment for adoles-
cent mania. J Am Acad Child Adolesc Psychiatry. 2002;
41:1216-1223. 

47.Yatham LN, Grossman F, Augustyns I, et al. Mood sta-
bilisers plus risperidone or placebo in the treatment of
acute mania. International, double-blind, randomised
controlled trial. Br J Psychiatry. 2003;182:141-147.
Erratum in: Br J Psychiatry. 2003;182:369.

48. Perlis RH, Baker RW, Zarate CA Jr, et al. Olanzapine
versus risperidone in the treatment of manic or mixed
states in bipolar I disorder: a randomized, double-blind
trial. J Clin Psychiatry. 2006;67:1747-1753. 

49. Perlis RH, Welge JA, Vornik LA, et al. Atypical antipsy-
chotics in the treatment of mania: a meta-analysis of
randomized, placebo-controlled trials. J Clin
Psychiatry. 2006;67:509-516.

50.Tohen M, Vieta E, Calabrese J, et al. Efficacy of olanza-
pine and olanzapine-fluoxetine combination in the
treatment of bipolar I depression. Arch Gen Psychiatry.
2003;60:1079-88. Erratum in: Arch Gen Psychiatry.
2004;61:176.

51. Shi L, Namjoshi MA, Swindle R, et al. Effects of olan-
zapine alone and olanzapine/fluoxetine combination on
health-related quality of life in patients with bipolar
depression: secondary analyses of a double-blind,

placebo-controlled, randomized clinical trial. Clin Ther.
2004;26:125-34. Erratum in: Clin Ther. 2004;26:1934.
52. Brown EB, McElroy SL, Keck PE Jr, et al. A 7-week,
randomized, double-blind trial of olanzapine/fluoxetine
combination versus lamotrigine in the treatment of
bipolar I depression. J Clin Psychiatry. 2006;67:
1025-1033.
53. Calabrese JR, Keck PE Jr, Macfadden W, et al. A ran-
domized, double-blind, placebo-controlled trial of que-
tiapine in the treatment of bipolar I or II depression.
Am J Psychiatry. 2005;162:1351-1360. 
54.Thase ME, Macfadden W, Weisler RH, et al. Efficacy of
quetiapine monotherapy in bipolar I and II depression:
a double-blind, placebo-controlled study (the BOLDER
II study). J Clin Psychopharmacol. 2006;26:600-609.
55.Tohen M, Calabrese JR, Sachs GS, et al. Randomized,
placebo-controlled trial of olanzapine as maintenance
therapy in patients with bipolar I disorder responding
to acute treatment with olanzapine. Am J Psychiatry.
2006;163:247-256.
56.Tohen M, Greil W, Calabrese JR, et al. Olanzapine ver-
sus lithium in the maintenance treatment of bipolar
disorder: a 12-month, randomized, double-blind, con-
trolled clinical trial. Am J Psychiatry. 2005;162:
1281-1290.
57. Tohen M, Ketter TA, Zarate CA, et al. Olanzapine ver-
sus divalproex sodium for the treatment of acute
mania and maintenance of remission: a 47-week study.
Am J Psychiatry. 2003;160:1263-1271.
58. Namjoshi MA, Rajamannar G, Jacobs T, et al.
Economic, clinical, and quality-of-life outcomes associ-
ated with olanzapine treatment in mania. Results from
a randomized controlled trial. J Affect Disord. 2002;69:
109-118.
59.Tohen M, Chengappa KN, Suppes T, et al. Relapse pre-
vention in bipolar I disorder: 18-month comparison of
olanzapine plus mood stabiliser v. mood stabiliser
alone. Br J Psychiatry. 2004;184:337-345.
60. Altamura AC, Salvadori D, Madaro D, et al. Efficacy
and tolerability of quetiapine in the treatment of bipo-
lar disorder: preliminary evidence from a 12-month
open-label study. J Affect Disord. 2003;76:267-271.
61. Versiani M, Keck P, Potkin S, et al. Efficacy and safety
of ziprasidone in bipolar disorder: long-term data. Eur
Psychiatry. 2005;20(suppl 1):S128. Abstract P-03-03.
62. Keck PE Jr, Calabrese JR, McQuade RD, et al. A ran-
domized, double-blind, placebo-controlled 26-week
trial of aripiprazole in recently manic patients with
bipolar I disorder. J Clin Psychiatry. 2006;67:626-637.
63. Ramaswamy K, Masand PS, Nasrallah HA. Do certain
atypical antipsychotics increase the risk of diabetes? A
critical review of 17 pharmacoepidemiologic studies.
Ann Clin Psychiatry. 2006;18:183-194. 
64. Seemuller F, Forsthoff A, Dittmann S, et al. The safety
and tolerability of atypical antipsychotics in bipolar dis-
order. Expert Opin Drug Saf. 2005;4:849-868.
65. Marken PA, Pies RW. Emerging treatments for bipo-
lar disorder: safety and adverse effect profiles. Ann
Pharmacother. 2006;40:276-285.
66.Yumru M, Savas HA, Kurt E, et al. Atypical antipsy-
chotics related metabolic syndrome in bipolar patients.
J Affect Disord. 2007;98:247-252.
67. American Diabetes Association; American Psychiatric
Association; American Association of Clinical
Endocrinologists; North American Association for the
Study of Obesity. Consensus development conference
on antipsychotic drugs and obesity and diabetes.
Diabetes Care. 2004;27:596-601.
68. Newcomer JW. Second-generation (atypical)
antipsychotics and metabolic effects: a comprehensive
literature review. CNS Drugs. 2005;19(suppl 1):1-93.



Reports

S188 n www.ajmc.com n NOVEMBER 2007

69. Haddad PM, Wieck A. Antipsychotic-induced hyper-
prolactinaemia: mechanisms, clinical features and
management. Drugs. 2004;64:2291-2314.

70. Montgomery J, Winterbottom E, Jessani M, et al.
Prevalence of hyperprolactinemia in schizophrenia:
association with typical and atypical antipsychotic
treatment. J Clin Psychiatry. 2004;65:1491-1498.
71. Crawford AM, Beasley CM Jr,Tollefson GD.The acute
and long-term effect of olanzapine compared with
placebo and haloperidol on serum prolactin concentra-
tions. Schizophr Res. 1997;26:41-54.
72. Miceli JJ, Wilner KD, Hansen RA, et al. Single- and
multiple-dose pharmacokinetics of ziprasidone under
non-fasting conditions in healthy male volunteers. Br J
Clin Pharmacol. 2000;49(suppl 1):5S-13S.
73. Goff DC, Posever T, Herz L, et al. An exploratory
haloperidol-controlled dose-finding study of ziprasi-
done in hospitalized patients with schizophrenia or
schizoaffective disorder. J Clin Psychopharmacol.
1998;18:296-304.
74. Small JG, Hirsch SR, Arvanitis LA, et al. Quetiapine in
patients with schizophrenia. A high- and low-dose dou-
ble-blind comparison with placebo. Seroquel Study
Group. Arch Gen Psychiatry. 1997;54:549-557.
75. Kane JM, Carson WH, Saha AR, et al. Efficacy and
safety of aripiprazole and haloperidol versus placebo in

patients with schizophrenia and schizoaffective disor-
der. J Clin Psychiatry. 2002;63:763-771.
76. Pierre JM. Extrapyramidal symptoms with atypical
antipsychotics: incidence, prevention and manage-
ment. Drug Saf. 2005;28:191-208.
77. Harrigan EP, Miceli JJ, Anziano R, et al. A randomized
evaluation of the effects of six antipsychotic agents on
QTc, in the absence and presence of metabolic inhibi-
tion. J Clin Psychopharmacol. 2004;24:62-69.
78. Glassman AH. Schizophrenia, antipsychotic drugs,
and cardiovascular disease. J Clin Psychiatry. 2005;
66(suppl 6):5-10.
79. Nemeroff CB, Lieberman JA, Weiden PJ, et al. From
clinical research to clinical practice: a 4-year review of
ziprasidone. CNS Spectr. 2005;10:S1-S20.
80. Heinrich TW, Biblo LA, Schneider J.Torsades de
pointes associated with ziprasidone. Psychosomatics.
2006;47:264-268. 
81. Vieweg WV, Schneider RK, Wood MA.Torsade de
pointes in a patient with complex medical and psychi-
atric conditions receiving low-dose quetiapine. Acta
Psychiatr Scand. 2005;112:318-322.
82. Perlis RH, Keck PE.The Texas implementation of
medication algorithms update for treatment of bipolar I
disorder [commentary]. J Clin Psychiatry. 2005;66:
818-820.


