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mong patients with schizophrenia and bipolar dis-
order treated with antipsychotics, high discontin-
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Optimal clinical management of schizophrenia and bipolar disorder can be achieved through care-
ful antipsychotic dosing and, if necessary, switching to another well-chosen antipsychotic using suit-
able switching strategies. For severely ill patients treated in clinical practice, adequate dosing may not
result from following the relatively low dosing levels and abrupt titration schedules typically used in
clinical registration trials. Data from recent effectiveness trials, naturalistic studies, and the Roadmap
Expert Consensus Survey provide evidence of specific dose levels and titration schedules for antipsy-
chotic agents that may be appropriate in clinical practice. Discontinuation and frequent switching of
medication are common among patients treated with antipsychotics, but data suggest that an adequate
trial of the first antipsychotic medication should be undertaken before switching to another antipsy-
chotic medication. Making a decision to switch from a typical to an atypical antipsychotic or between
atypical antipsychotics should involve consideration of variables relating to the patient, illness, medi-
cation, and the patient’s environment. Switching can improve efficacy and tolerability but may also
result in predictable side effects or withdrawal symptoms, including weight gain and metabolic effects
as well as effects associated with prolactin changes. Many side effects that occur during switching are
attributable to receptor profiles and antimuscarinic or antihistaminic blockade. Individualized switch-
ing strategies that include careful choice of medication, dose, and titration and tapering schedules;
management of symptoms; and patient psychoeducation can reduce or treat side effects, increasing the
likelihood of a successful switch and greater adherence and efficacy.
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between different atypical antipsychotics at least 2 times
a year (mean = 2.1; range, 0–7). Careful antipsychotic
dosing and judicious switching using appropriate switch-
ing strategies may help clinicians reduce discontinuation
and unnecessary switch rates and thus achieve optimal
clinical management.

DOSING OF ANTIPSYCHOTIC MEDICATION

Dosing in Clinical Trials
Doses of medications (including atypical antipsychot-

ics for schizophrenia) tend to be lower in clinical trials
than doses typically used in clinical practice.3–5 The regis-
tration trials from which manufacturer’s recommended
doses are initially derived are trials that are designed to
show efficacy against placebo. Comparatively low doses
of antipsychotic medication are needed to show efficacy
against placebo, and these small doses may also reduce
dropout rates due to side effects. Additionally, patients
who are enrolled in double-blind, placebo-controlled trials
of antipsychotic medications are unlike many of those
seen in clinical practice6—they are willing to undergo the
treatment that is randomly assigned to them, and they tend
to be less severely ill than many patients seen in clinical
practice. For example, patients in CATIE1 and the Broad
Effectiveness Trial with Aripiprazole (BETA)7 studies had
a mean Clinical Global Impressions-Severity of Illness
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A
uation rates and frequent medication switching are com-
mon. The Clinical Antipsychotic Trials of Intervention
Effectiveness (CATIE) study1 found a discontinuation
rate of 74% among patients taking antipsychotics. Natu-
ralistic studies2 have shown that patients typically switch
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(CGI-S) score of 4, which is moderate. Patients with sub-
stantial problems of suicidality, homicidality, or aggres-
sion and patients who have a refractory illness or comor-
bidities such as substance abuse are systematically
excluded from placebo-controlled registration trials.6,8 In
clinical practice, higher doses are often used for these pa-
tient subgroups, and this fact makes the evidence from
clinical trials somewhat inadequate for practitioners who
treat severely ill patients.8

In the first phase of the CATIE study,1 the largest effec-
tiveness study in schizophrenia conducted to date (com-
prising 1493 patients), a broad range of dosing profiles
among 5 medications (olanzapine, quetiapine, risperidone,
ziprasidone, and perphenazine) was used (Table 1). The
dosing profiles were decided by a group of senior psychi-
atrists in consultation with the trial drug manufacturers
and were intended to reflect clinical practice at the time
of the study. Although the participant selection criteria
were broad in the CATIE study, and patients from 57 clini-
cal sites (including university clinics, state mental health
agencies, Veterans Affairs medical centers, private non-
profit agencies, private-practice sites, and mixed-system
sites) in the United States participated, a limited number
of refractory patients were included, and only about 4 of
10 participants achieved the maximum dose allowable in
the trial. Olanzapine was the only drug for which the top
of the dose range was an amount that was greater than the
highest dose recommended by the U.S. Food and Drug
Administration (FDA).

As shown in Table 2, in phase 1 of CATIE, about one
fourth of the patients taking quetiapine, risperidone, zipra-
sidone, or perphenazine discontinued treatment owing to
lack of efficacy. Compared with the perphenazine, quetia-
pine, and risperidone groups, the olanzapine group had
significantly longer time to discontinuation of treatment
for lack of efficacy (p < .001). The comparison with the
ziprasidone group was not significant (p = .026; p ≤ .013
after adjustment for multiple comparisons). Olanzapine
had the lowest dropout rate because of lack of efficacy
but the highest dropout rate owing to lack of tolerability;

however, the differences between the groups in time to
discontinuation due to intolerable side effects were not
significant (p = .054).

Dosing in Clinical Practice
The CATIE study, being a hybrid between a typical

randomized controlled clinical trial and an effectiveness
study that matches naturalistic clinical practice more
closely, illustrated some dosing tendencies in clinical
practice.1 Clinicians in CATIE tended to choose doses at
about two thirds of the given range, which is common
when physicians are given a capped dose range. In the
CATIE study, dosing for olanzapine was higher because
the dose range of olanzapine was capped at a dose
50% higher than the Physicians’ Desk Reference (PDR)–
recommended dose.9

Another tendency in clinical practice may be to switch
medication before optimizing the current medication dose
or optimizing management of side effects. Essock et al.10

compared outcomes of CATIE patients who were ran-
domly assigned to remain on the same medication they
were taking at baseline (olanzapine or risperidone) versus
the outcomes of patients who were switched to a different
antipsychotic. A significantly lower (p = .007) discontinu-
ation rate was found for those who continued their
medication versus those who were switched. These data
suggest that switching too early in treatment may be an
inefficient treatment strategy.

Citrome and colleagues’ study11 of antipsychotic medi-
cation dosage for patients in New York state psychiatric
hospitals showed a growing tendency toward higher dos-
ing between 2001 and 2006, although the percentage of
patients who received a high daily dose of aripiprazole
was lower than that of patients taking other second-
generation antipsychotics (Figure 1). High dosing is used
rarely with clozapine or risperidone,12 likely due to the
disproportionate rise in the risk of seizures, sedation, and
anticholinergic side effects for clozapine at doses above
900 mg/day and the risk of extrapyramidal side effects
(EPS) for risperidone at doses above 8 mg/day, without

TAKE-HOME POINTS

◆ Choose initial medication carefully

◆ Before considering switching, optimize the dose of the current treatment to give it an
adequate trial

◆ When deciding whether to switch, consider drug efficacy, receptor profile, tolerability, and
safety, as well as variables regarding the patient, illness, and the patient’s environment

◆ Provide psychoeducation and involve the patient and family in the decision-making process

◆ Be vigilant for emerging side effects or withdrawal symptoms and treat them
appropriately (add an antihistaminic medication or benzodiazepine if necessary)

◆ Be available to deal with problems
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evidence for substantial gains in efficacy. Citrome and
colleagues’ study11 suggests a trend toward attempting to
achieve optimal efficacy for an antipsychotic by increas-
ing doses before switching to another agent. However,
it should be borne in mind that this study comprised a
substantial number of refractory, long-stay patients who
would have been excluded from trials like the CATIE
study because they were more severely ill. Further, it is
unclear from this study whether the dose increase yielded
better results. Compared with long hospitalization, the
more common, relatively short hospitalization experi-
enced by most patients in typical hospital systems may
make reaching the highest tolerated doses less likely,
since it can take 2 to 4 weeks to achieve a therapeutic dose
with some atypical antipsychotics.

Besides switching too soon, another tendency in clin-
ical practice is to start polypharmacy instead of optimiz-
ing the current antipsychotic dose. If the patient tolerates

the current antipsychotic dose but has experienced only
minimal gains, sometimes another antipsychotic is added
before the dose of the first medication is maximized above
PDR-recommended dose levels that were derived from
trials of less severely ill and refractory patients.

However, adequate dosing can be problematic in clini-
cal practice. Adequate dosing varies from patient to pa-
tient and depends on severity and chronicity of illness,
susceptibility to adverse effects, and whether the patient
is an extensive or a slow metabolizer.6 Since dose response
differs greatly between patients, clinicians typically titrate
until efficacy or side effects occur, or the maximum rec-
ommended dose is reached, and then they may either
augment or switch. Clinicians may be reluctant to increase
the antipsychotic medication doses above the PDR-
recommended ranges, but they need to remember that the
patient they treat may not be the type of patient who par-
ticipated in the studies from which the dose ranges were

Table 1. Dosing Comparison of 5 Antipsychotic Drugs in Patients With Chronic Schizophrenia From the CATIE Studya

Outcome Dose Olanzapine Quetiapine Risperidone Ziprasidone Perphenazine

Dose range, mg/day 7.5–30 200–800 1.5–6 40–160 8–32
Mean modal dose, mg/day (total no. of patients) 20.1 (312) 543.4 (309) 3.9 (305) 112.8 (165) 20.8 (245)
Maximum dose received, no. of patients (%) 124 (40%) 137 (44%) 122 (40%) 80 (48%) 98 (40%)
aData from Lieberman et al.1

Abbreviation: CATIE = Clinical Antipsychotic Trials of Intervention Effectiveness.

Figure 1. Percentage of Patients in New York State Psychiatric Hospitals Who Received a High Daily Dose of an Antipsychotica,b

aReprinted with permission from Citrome et al.11

bPercentage calculated by dividing the number of patients receiving the drug of interest at a dosage above the designated threshold by the total
number of patients receiving the drug of interest.
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Table 2. Discontinuation Rates in Patients With Chronic Schizophrenia From the CATIE Studya

Reason for Discontinuation Olanzapine, N (%) Quetiapine, N (%) Risperidone, N (%) Ziprasidone, N (%) Perphenazine, N (%)

Lack of tolerability 62 (19) 49 (15) 34 (10) 28 (15) 40 (16)
Lack of efficacy 48 (15) 92 (28) 91 (27) 44 (24) 65 (25)
aData from Lieberman et al.1

Abbreviation: CATIE = Clinical Antipsychotic Trials of Intervention Effectiveness.
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derived. Higher doses may be needed with some drugs,
such as quetiapine and ziprasidone, for which underdosing
may have occurred in the registration trials. It is not clear
whether doses above 30 mg/day of aripiprazole are effec-
tive or have been tried. Of all marketed antipsychotics,
aripiprazole is the atypical antipsychotic that has the high-
est affinity on the dopamine-2 (D2) receptor, but it is also a
partial agonist; at higher doses, the partial agonism may
be reduced, as indicated by a dose response curve for par-
kinsonian side effects,13 and may lead to greater efficacy
in some patients who require greater D2 blockade. Phase
IV studies of atypical antipsychotics allowing flexible
dosing above the PDR-recommended dose levels will pro-
vide better guidance on dosage in generalizable practice
settings.

Titration can also be problematic in clinical practice in
terms of the optimal number of dosage increase steps and
the time required to reach adequate efficacy. For example,
once-a-day dose increases may be appropriate for quetia-
pine and ziprasidone, which have only a 7-hour half-life.
However, different titration schedules may be needed for
drugs that have longer half-lives, particularly aripiprazole,
with which the full effect may not be seen until 10 to 14
days after the dose increase. In addition, aripiprazole may
induce early side effects of restlessness or agitation due
to its partial agonism if the initial dose is too high,14 espe-
cially if the dopamine system is up-regulated due to prior
antipsychotic use or hypodopaminergia in some brain
regions.

Dosing Guidelines
Evidence-based findings from the Roadmap Expert

Consensus Survey14 were combined with expert opinion
to create expert consensus dose and titration recommen-
dations for antipsychotics for patients with first-episode
schizophrenia (Table 3). Comparative dosing for first-
episode versus chronic illness is not available for all
agents, but as a general rule, dose requirements during the
first psychotic episode are approximately half of the doses
needed for chronically ill patients.

In the future, guidance regarding choice of medication
and dosing may be provided by the pharmacogenomics
of the cytochrome P450 (CYP) system and study of
the genes CYP2D6, CYP3A3, and CYP3A4; more in-
formation may be available regarding the patient’s drug
metabolism speed and likelihood of side effects such
as weight gain, sedation, and extrapyramidal side ef-
fects.15,16 Until more pharmacogenomic information is
available, the Roadmap Expert Consensus Survey14 pro-
vides useful guidance regarding dosing, titration, and
switching. The following case illustrates many issues
surrounding choice of medication.

Case report 1. Ms. A, a 40-year-old woman diagnosed
with schizoaffective disorder, was treated at a psychiatric in-
stitution. She had been treated for depression in the past, but
with each pregnancy, her depression worsened. Her final
pregnancy was accompanied by not only depression but also
psychosis. Ms. A was prescribed another antidepressant
in the hospital, but when her depression worsened, she and
her clinicians decided to discontinue the medication, which
had been considered her last chance at treatment. As a result
of her experiences, Ms. A was “frustrated with medicines,”
doubting their efficacy and having little confidence that
switching to another medication would have a better result.
She believed that “there were other factors” besides medi-
cation. Weary of switching medications, Ms. A stated that
she would be excited just to get to the point where she was
stable on 1 medicine.

This case illustrates the difficulty of treating both psy-
chosis and depression and the frustration that patients
face when they do not achieve stability on a particular
medication and want greater improvement in their health
and functioning. Patients want a simple treatment option
but may realize that medication is not the only answer
for full recovery. Additionally, if the first medication
choice does not work, the patient may become hesitant
to taking a different medication, and patients and clini-
cians both have to weigh risks and benefits of medica-
tions with each switch.

Table 3. Initial Dose and Titration Schedule Based on the Roadmap Expert Consensus Survey for a First-Episode Patient With
Schizophrenia and With No Complicating Conditions Affecting Dosinga,b

Usual Starting Usual Initial Target Dose (mg/day)

Dose (mg/day), Interval Between Usual Dose Low, High,
Medication Avg (range) Dose Increases Increment, mg Avg (range) Avg (range)

Aripiprazole 10 (5–15) 1 week 5 or 10 10 (5–15) 25 (20–30)
Olanzapine 10 (5–15) 1 week 5 10 (7.5–12.5) 22.5 (20–30)
Quetiapine 150 (50–250) 3 days 150 300 800 (600–1000)

(but wide range) (but wide range) (but wide range)
Risperidone 1.5 (1–2) 1 week 1.5 2 (1–3) 6 (5–8)

(but wide range) (but wide range)
Ziprasidone 60 (40–100) 4 days 40 or 60 100 (60–140) 200 (160–240)
Haloperidol 3 (1–4) 1 week 2–4 5 (2–8) 10 (10–15)
aReprinted with permission from Weiden et al.14

bMean doses and standard deviations from survey results converted to “real world” doses.
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DECIDING WHETHER TO SWITCH
ANTIPSYCHOTIC MEDICATION

Reasons for Switching
The 2 most common reasons for switching antipsy-

chotic medication are lack of efficacy and occurrence of
adverse effects. Opportune times to switch antipsychotic
medication are during hospitalization for a relapse, during
outpatient treatment when the patient is not in crisis and
has strong social support, and when the patient wants to
switch.17,18

Switching from typical to atypical antipsychotics.
Common reasons to switch from typical to atypical anti-
psychotics in patients with schizophrenia include inad-
equate response of positive symptoms and residual nega-
tive symptoms such as lack of motivation, anhedonia, and
depression. Mood disorders or cognitive dysfunction can
also provoke a switch from typical to atypical antipsy-
chotic medication. Adverse effects such as EPS, including
the distressing effects of akathisia and tardive dyskinesia,
can lead to a switch to a medication with a lower risk for
these symptoms. Relapse despite compliance is another
cause to switch, and noncompliance can lead to a switch
to a medication with a more tolerable side effect profile.
Now that people have many sources of information, such
as the Internet and magazine or television advertisements,
patients or their families seeking better outcomes or newer
medications may provide further reasons to switch. In pa-
tients with bipolar disorder, depression may be induced
by first-generation antipsychotics,19 and a switch may be
appropriate.17,18

Switching between atypical antipsychotics. The main
reasons to switch between atypical antipsychotics are to
improve efficacy and reduce side effects. Partial response
to the initial antipsychotic may result in residual psychosis
or in mood symptoms. A range of side effects can occur
depending on the action of the particular antipsychotic.
All atypical antipsychotics act as dopamine antagonists
when dosed appropriately. However, they differ in their
effects on other neuroreceptor systems, including seroto-
nin, which is related to efficacy for depressive symptoms
and anxiety. Some atypical antipsychotics cause more
sedation, weight gain, and possibly decreased cognitive
function than others due to antimuscarinic effect (cloza-
pine, olanzapine, and quetiapine). Others, such as risperi-
done, may cause more EPS or prolactin and sexual side
effects.17

Advantages and Disadvantages of
Switching Between Antipsychotics

Some debate surrounds the efficacy of switching be-
tween antipsychotics. Switching can be an effective strat-
egy, but clinicians should not rush into switching antipsy-
chotic medication until they have maximized the dose of
the current medication and taken steps to manage side

effects. The following case shows that switching can be a
difficult issue for patients.

Case report 2. Ms. B, a 32-year-old woman, was clearly
psychotic on first presentation, believing that she had ants in
her brain. She was very distressed, had put disinfectant in her
ears, and had shaved her hair. The first medication she re-
ceived caused her to experience breast tenderness (probably
due to hyperprolactinemia) and anxiety (probably akathisia),
and she was reluctant to continue taking it. At her second pre-
sentation, Ms. B agreed to switch to another medicine but
was concerned that she was being “tricked” into taking 2
antipsychotics simultaneously and threatened to stop taking
all medications. Support from Ms. B’s family and the treat-
ment team and an agreement that the treatment would be re-
viewed after about 8 weeks finally persuaded Ms. B to switch
medication. Ms. B expected to see an immediate benefit from
the new medication, and she found cross-titration difficult
to understand and the prospect of the prolonged side effects
of the first medication during the cross-titration period hard
to tolerate.

Variables to Consider Regarding Dosing and Switching
The variables that physicians should take into account

when considering antipsychotic dosing and switching in-
clude patient, illness, medication, and environmental char-
acteristics (Table 4). It is difficult for clinicians to consider
all of the possible variables, but the following are particu-
larly important:

• past response to medication
• patient beliefs about medication
• severity of illness
• efficacy of the medication
• predictable side effects
• dosing schedule
• the patient’s environment

Past response to medication is associated with behavior
regarding adherence and with beliefs about medication.
Patients who have previously discontinued medication be-
cause of weight gain or sedation are likely to do so again
if they experience the same side effects. Patients like Ms.
B who do not want to be on too many medications are
likely to have difficulty accepting multiple medications
overlapping during switching. Among the illness vari-
ables, severity of illness is important because severely ill
patients, whether they are first-episode or multi-episode
patients, may need to quickly reach optimum doses or be
switched more rapidly than less severely ill patients. For
clinicians and patients, the most important variable tends
to be efficacy. Patients may have certain expectations such
as the medication must provide antianxiety benefit or, as
Ms. A hoped, antidepressant efficacy. Individual patients
may have their own views regarding which side effects
are of most consequence. Pharmacologic profiles are an
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important medication variable that can affect compli-
ance—patients who are told what to expect in terms of
predictable side effects and dosage complexity may be
more prepared to cope with these difficulties. The variable
of the patient’s environment and the degree of structure,
supervision, and support can also determine choice of
treatment.

Little evidence suggests major efficacy differences
across antipsychotic agents, except for clozapine in refrac-
tory patients, but reducing side effects improves tolerabil-
ity and therefore may improve compliance, which in turn
may translate into enhanced efficacy.

Benefits of Switching
CATIE1 and BETA7 provided evidence concerning the

reasons for discontinuation and switching of antipsychot-
ics. In CATIE,1 74% of patients discontinued medication
before 18 months, and the main reasons for doing so were
lack of satisfaction with efficacy and concerns about toler-
ability. At entry to BETA,7 similar reasons for changing
medication were found, but specifically, dissatisfaction
with the efficacy of antipsychotic medication for positive
and negative symptoms and concern about side effects
(particularly weight gain) were prominent. A wide range
of potential advantages may be gained by switching anti-
psychotics, but the choice of antipsychotic should be tai-
lored to the needs of the individual patient. Possible ad-
vantages of switching to or among atypical antipsychotics
are listed in Table 5.7,10,20–39

Switching for Efficacy
Several studies have examined switching antipsychot-

ics to improve efficacy. Weiden and colleagues24 evaluated
patients switched to ziprasidone from conventional anti-
psychotics, olanzapine, or risperidone. Over the 6-week
trial, symptoms showed a significant (p < .05) improve-
ment from baseline according to the Positive and Negative
Syndrome Scale (PANSS) scores, and the greatest im-
provement was seen in patients switching from conven-
tional antipsychotics.

In the Essock et al. analysis10 of patients who continued
or switched to risperidone or olanzapine in the CATIE
study,1 a smaller percentage of participants who were tak-

ing olanzapine than risperidone dropped out for lack of
efficacy, whether they were continuing the same treatment
or had been switched. Aripiprazole was added late to
the CATIE study, but the BETA study7 showed improved
efficacy of switching to aripiprazole, as measured by
Clinical Global Impressions-Improvement (CGI-I) scores,
compared with standard care with risperidone, olanzapine,
or quetiapine in moderately ill patients.

Ritchie and colleagues23 showed that core symptoms of
schizophrenia were reduced and quality of life improved in
elderly patients by switching from a conventional antipsy-
chotic to olanzapine or risperidone. Compliance and qual-
ity of life were both improved through increased level of
insight and beneficial cognitive effects when patients were
switched from haloperidol to clozapine, risperidone, or
olanzapine.20 Cognition and symptoms related to cogni-
tive function were improved by switching to ziprasidone
from conventional antipsychotic medication, risperidone,
or olanzapine22 or switching to olanzapine from clozapine,
risperidone, or haloperidol.21

Efficacy against psychotic symptoms was improved in
over 50% of patients with schizophrenia who were switch-
ed to ziprasidone from conventional or atypical antipsy-
chotics.33 Clozapine may provide greater effectiveness
for patients with schizophrenia who responded  poorly to
another atypical antipsychotic.25 A longitudinal study in a
community-based setting30 found that switching from a
typical antipsychotic to an atypical antipsychotic improved
quality of life and reduced the need for hospitalization and
community support in stable outpatients with schizophre-
nia. Prosocial functioning improved among patients with
schizophrenia who were switched to ziprasidone from con-
ventional antipsychotics, risperidone, or olanzapine.22

Switching for Tolerability
Studies have provided information regarding switching

to decrease side effects. Although individual patients dif-
fer, the side effect risk profile of different agents is fairly
predictable. However, expected changes after a medication
switch depend on what the preswitch and postswitch agents
were, as shown in Figure 2.1,40–47 For example, switching
to quetiapine or olanzapine from agents such as ziprasi-
done, aripiprazole, or even risperidone that have a lower

Table 4. Variables Relevant to Individualized Antipsychotic Dosing and Switching
Patient Illness Medication Environment

Beliefs about potential Symptom type and severity/acuity Efficacy and effectiveness Structured, supervised
risks and benefits Duration (first-episode, Tolerability and safety Support system

Expected duration of treatment multi-episode, or chronic) Pharmacodynamics (receptor profile
Past response (efficacy and Responsiveness (response,  and occupancy)

tolerability) remission, recovery, deteriorating, Pharmacokinetics (metabolism,
Past adherence relapsing, chronic, refractory) bioavailability, half-life)
Therapeutic alliance Comorbidities (medical, psychiatric) Comedications
Brain biology Complexity (dosing, titration)

Delivery system/formulation
Cost/availability
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risk for weight gain and lipid increase may result in a
higher risk for weight gain. Switching from an agent with
little effect on prolactin to risperidone could result in more
sexual side effects. Similarly, patients may complain about
sedation when switching from an agent like aripiprazole or
ziprasidone which has a low risk of sedation, to quetiapine
or olanzapine.

Essock and colleagues’ reanalysis of CATIE10 found
that a higher number of patients switched to olanzapine
discontinued for intolerability compared with patients
switched to risperidone or those who stayed on olanzapine
or risperidone treatment. Before a switch, the relativity of
side effects in terms of the profiles of the preswitch agent
and the postswitch agent should be considered.

Motor side effects. Extrapyramidal symptoms may be
reduced in patients switched to olanzapine from typical
antipsychotics.27 Among elderly patients with schizophre-
nia, dyskinetic symptoms were reduced when patients
were switched to olanzapine from conventional antipsy-
chotic medication.23 Like olanzapine and ziprasidone, ris-
peridone causes dose-dependent increases in EPS,48 but
a switch to risperidone may be appropriate for some pa-
tients. Extrapyramidal symptom rating scale scores were
reduced in patients switched from oral haloperidol, que-
tiapine, or olanzapine to long-acting risperidone28 and in
patients switched from conventional antipsychotics to
long-acting risperidone.29 Switching to quetiapine from
typical or atypical antipsychotics (including olanzapine

Table 5. Possible Benefits From Switching Antipsychotic Medications
Studies Showing Improvement Switch From Switch To

Adherence to medications
Aguglia et al20 Haloperidol Clozapine, risperidone, or olanzapine

Cognition
Aguglia et al20 Haloperidol Clozapine, risperidone, or olanzapine
Lindenmayer et al21 Clozapine, risperidone, or haloperidol Olanzapine
Loebel et al22 Typical antipsychotics, risperidone, or olanzapine Ziprasidone

Core schizophrenia symptoms
Ritchie et al23 Typical antipsychotic Olanzapine or risperidone
Weiden et al24 Conventional or atypical antipsychotic Ziprasidone

Effectiveness
Essock et al10 Quetiapine, risperidone, or ziprasidone Olanzapine
McEvoy et al25 Olanzapine, quetiapine, risperidone, or ziprasidone Clozapine
Tandon et al7 Ziprasidone, risperidone, quetiapine, olanzapine, clozapine, Aripiprazole

or typical antipsychotic
Extrapyramidal symptoms

De Nayer et al26 Typical or atypical antipsychotics Quetiapine
Lang et al27 Typical antipsychotics or risperidone Olanzapine
Lindenmayer et al28 Haloperidol, quetiapine, or olanzapine Long-acting risperidone
Van Os et al29 Typical antipsychotics Long-acting risperidone

Ganglia volume (reduced)
Lang et al27 Typical antipsychotics or risperidone Olanzapine

Hospitalization and community support
(reduced need for)

Cook et al30 Typical antipsychotic Atypical antipsychotic
Hyperprolactinemia

Kaneda et al31 Typical antipsychotics Olanzapine, perospirone, or quetiapine
Nakajima et al32 Typical antipsychotics Quetiapine

Motor side effects
Ritchie et al23 Typical antipsychotics Olanzapine

Prosocial functioning
Loebel et al22 Typical antipsychotics, risperidone, or olanzapine Ziprasidone

Psychotic symptoms
Bartko et al33 Typical antipsychotic or atypical antipsychotic Ziprasidone
Weiden et al24 Conventional or atypical antipsychotic Ziprasidone

Quality of life
Aguglia et al20 Haloperidol Clozapine, risperidone, or olanzapine
Cook et al30 Typical antipsychotic Atypical antipsychotic
Ritchie et al23 Typical antipsychotics Olanzapine

Safety profile
Bartko et al33 Typical antipsychotic or atypical antipsychotic Ziprasidone

Weight changes and metabolic issues
De Hert et al34 Typical antipsychotic or atypical antipsychotic Aripiprazole
Meyer et al35 Olanzapine Risperidone
Montes et al36 Risperidone and olanzapine Ziprasidone
Pigott et al37 Typical antipsychotic or atypical antipsychotic Aripiprazole
Ried et al38 Olanzapine Risperidone
Su et al39 Olanzapine Risperidone
Weiden et al24 Risperidone and olanzapine Ziprasidone
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or risperidone) in patients with schizophrenia was found
to significantly (p < .001 vs. baseline) reduce EPS accord-
ing to the Simpson-Angus Scale and the Barnes Akathisia
Scale.26 Switching to quetiapine from a typical antipsy-
chotic may also be appropriate to reduce existing tardive
dyskinesia, and switching to quetiapine from another
atypical antipsychotic may be appropriate for new-onset
tardive dyskinesia.48,49

Prolactin-associated side effects. Prolactin-associated
side effects, such as galactorrhea, breast engorgement
(as Ms. B reported), menstrual disturbance, and sexual
dysfunction, vary across atypical antipsychotics, which
are either prolactin-sparing or prolactin-inducing. Hy-
perprolactinemia was reduced in about two thirds of
women switched to quetiapine from conventional antipsy-
chotic medication,32 and prolactin levels were reduced in
male schizophrenia patients switched to olanzapine, pero-
spirone, or quetiapine from typical antipsychotics.31 In a
naturalistic trial50 that compared change in serum prolac-
tin levels in 555 patients treated with either aripiprazole
or standard care (olanzapine, quetiapine, or risperidone)
for 26 weeks, prolactin levels were significantly lower in

the group treated with aripiprazole (–32.1 ± 1.8 vs. –12.3 ±
1.9 mg/dL; p < .001).

Weight gain and metabolic effects. Some patients may
benefit from a medication switch because of weight gain
or metabolic side effects.38 In the 26-week schizophrenia
trial of aripiprazole,51 in which 555 patients were randomly
assigned to either aripiprazole or standard care with olan-
zapine, quetiapine, or risperidone, less than 10% of pa-
tients treated with aripiprazole experienced a weight gain
greater than 7% of their body weight, compared with over
20% of patients receiving standard care.

The mechanism underlying weight gain, satiety, and
appetite dysregulation may help explain why patients re-
port feeling hungry or eating more when they are treated
with agents that act as histamine-1 (H1) antagonists. Evi-
dence is limited, but a study by Kim and colleagues52 sug-
gested that the appetite stimulation of atypical antipsy-
chotics may be mediated by activation of hypothalamic
AMP-kinase (AMPK) linked to blockade of the H1 recep-
tor. AMPK stimulation paralleled the orexigenic actions of
the medications studied and was most marked with cloza-
pine, olanzapine, and quetiapine. In contrast, risperidone,

Figure 2. Estimated Changes in Weight, Metabolic, and Endocrine Parameters After Switching Antipsychotic Medicationsa–d

aReprinted with permission from Weiden.40

bData from Lieberman et al.1 unless otherwise noted.
cThese are estimates-based differences between preswitching and postswitching values, with the latter being obtained at least 2 weeks after

monotherapy with postswitch antipsychotic.
dTable symbols refer to the estimated magnitude of preswitch and postswitch differences, with “≈” indicating no change, single arrows indicating

increase or decrease, and double arrows indicating a common and clinically significant problem.
eHere, “conventional” refers to high-potency conventional antipsychotics such as haloperidol or fluphenazine. Low-potency conventional

antipsychotics will have greater weight gain liability.
fData on aripiprazole were not obtained from the CATIE study but are based on other “switch” studies41–47 that show a similarity to the profile of

ziprasidone in terms of effect on weight and metabolic side effects.
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ziprasidone, haloperidol, and aripiprazole, medications that
are found to be less orexigenic, failed to stimulate AMPK.

Differences in effects on fasting triglyceride levels were
also found between agents in a short, open-label, parallel-
group study53 of the effects of ziprasidone, risperidone,
olanzapine, quetiapine, thioridazine, or haloperidol in pa-
tients with schizophrenia (Figure 3). By the end of the
study, considerable differences in the change in triglyceride
levels produced by the 6 agents were found. Ziprasidone,
risperidone, and haloperidol produced a reduction in fast-
ing triglyceride levels, whereas olanzapine, quetiapine,
and thioridazine produced an increase in fasting tri-
glyceride levels. Effects on weight and lipid levels in pa-
tients treated with olanzapine and aripiprazole were com-
pared in a multicenter, randomized, double-blind trial54

of relapsed, hospitalized patients with schizophrenia.
When last-observation-carried-forward (LOCF) analysis
was performed, a greater number of patients treated with
olanzapine compared with those treated with aripiprazole
(33% vs. 13%) experienced significant (p < .001) weight
gain, and at the end of the 26-week trial, patients treated
with olanzapine had a worse lipid profile with greater
increases in fasting triglyceride levels (p < .05) compared
with those treated with aripiprazole.

Switching patients to more weight-neutral compounds
may help reverse triglyceride abnormalities and weight
gain. Weiden and colleagues’ 1-year study,55 an extension
of the 6-week study24 of patients switched to ziprasidone
from conventional antipsychotics or olanzapine or risper-
idone, showed that weight gain decreased in a linear fash-
ion over time but that lipid levels fell more rapidly initially
and then flattened out. Marcus and colleagues56 also dem-
onstrated a decrease in weight and lipids in overweight

patients switched to aripiprazole from olanzapine in a
4-month trial. Several of these studies demonstrated that
switching to a lower-risk agent can be effective in terms
of lowering metabolic risk in addition to weight loss.

SWITCHING STRATEGIES FOR
ANTIPSYCHOTIC MEDICATION

Switching Options
As shown in Figure 4, several tapering options are

available when switching antipsychotics17,57: (1) stop one
antipsychotic abruptly and immediately start the new anti-
psychotic, (2) gradually taper the current agent and im-
mediately start the new antipsychotic, (3) cross-taper by
gradually tapering the current agent while gradually start-
ing the new antipsychotic, and (4) plateau cross-titrate by
continuing the first antipsychotic at full dose while gradu-
ally bringing the second agent to full dose and then taper-
ing the first medication.

Historically, little empirical evidence has provided
guidance regarding switching strategies.58 Although
abrupt switches may be used in clinical trials, in clinical
practice, many clinicians favor cross-titration rather than
an abrupt stop-and-start strategy. Plateau cross-titration
may be particularly appropriate for aripiprazole because it
has a long half-life and takes longer to build up than some
other agents. Unspecified rescue medications are often
used in controlled trials to counter problems, a usage that
is frequently not matched by clinical practice.59

Problems With Switching
Many of the predictable problems that can occur when

switching between antipsychotic medications revolve

Figure 3. Changes in Fasting Triglyceride Levels After Switching Antipsychotic Medicationsa

aData from Pfizer FDA Briefing Document.53 Change from baseline to peak exposure at end of study (15–25 days).
*p < .01.
**p < .001.
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around receptor profiles. When patients switch from a
medication that resulted in a highly up-regulated receptor
due to antagonism to a medication that does not block
that receptor, 5 possible symptoms can ensue: psychosis,
agitation, parkinsonism/akathisia, insomnia, and anxiety.59

These symptoms may be inherently related to the new
antipsychotic or may be rebound symptoms related to
withdrawal from the previous drug.

Clinicians can either wait to treat these symptoms when
they appear or, for susceptible patients, intervene before-
hand. Clinicians have several treatment strategies avail-
able: (1) add a benzodiazepine; (2) add an antihistamine;
(3) add valproic acid, which has the potential to reduce
agitation and aggression and speed up the effect of the new
medication60; (4) add benztropine; and (5) use a longer
crossover period. Clinicians may sometimes think that

the drug the patient is switching to is not efficacious and
discontinue it prematurely even though the patient may re-
ally be experiencing an avoidable or treatable rebound or
withdrawal phenomenon.

Patient Psychoeducation
Some key psychoeducation messages can help patients

when switching antipsychotic medication. Patients need to
know in advance what to expect and should understand
that the new medication is not a “wonder drug,” that it is
not guaranteed to work, and that there may be side effects.
Although side effects are more predictable than efficacy,
there is no way to predict exactly how effective the new
drug will be or to what extent an individual patient will
experience side effects. Clinicians should encourage pa-
tients to endure side effects, particularly early in treatment
when symptoms may be transient, as well as provide in-
formation about the withdrawal symptoms that may occur
between days 7 to 10. Patients sometimes either discon-
tinue the old medication too early or prematurely abandon
the new drug, and so they should be reminded not to stop
either of the drugs too early. Clinicians should make them-
selves available to discuss problems if they occur. Family
and other supporters can help a patient in the transition
from one agent to another and encourage him or her to per-
sist with medication while switching. This support may be
particularly helpful during the cross-titration period when
patients have to juggle changing doses of 2 overlapping
antipsychotics.

When patients switch medication and improve symp-
tomatically, they often improve functionally as well, but
this success can have a negative psychological impact. Im-
provement can be very stressful because emotional de-
mands can arise, so patients need to be prepared for the
momentum of change. Reasonable expectations need to be
set for the transition, and both the patient and family mem-
bers should be given ample opportunity to weigh the ad-
vantages and disadvantages of each medication choice.

CONCLUSION

When a patient is not responding well to antipsychotic
treatment or is experiencing intolerable side effects, clini-
cians and patients have a number of variables to consider
in deciding whether to switch medication. In making the
decision to switch, antipsychotic efficacy and safety pro-
files need to be balanced and tailored to key patient illness
and environmental variables. Before switching, clinicians
should ensure that the existing dose is appropriate and
weigh the efficacy and tolerability of the current medica-
tion. Once the decision is made to switch, an individual-
ized switching strategy should be devised for the patient.
Taking the patient’s setting, symptomatology, comorbidi-
ties, and side effects into account, the clinician should ex-
amine all these factors and assess the urgency of the need

Figure 4. Antipsychotic Switching Strategiesa

aAdapted with permission from Lambert.57
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to improve particular symptoms. With few exceptions,
abrupt switching of antipsychotics is neither advisable
nor necessary.

In selecting a new antipsychotic medication, clinicians
should focus on the receptor profile of both the old and the
new agents. Rebound and withdrawal symptoms should
be considered during a switch. Withdrawal symptoms oc-
cur particularly when the new antipsychotic has less se-
dating or anticholinergic properties than the previous
medication or when the new antipsychotic has partial do-
pamine agonism or a longer half-life than the older one.
Dose requirements should be evaluated for the individual
patient with regard to efficacy, tolerability, compliance,
and functional outcome.

REVIEW QUESTION

Which variable (for example, cost, efficacy, ad-
verse events profile, patient preference, or complex-
ity of titration and dosing schedule) do you consider
to be the most important when deciding to switch a
patient from one antipsychotic to another?

Drug names: aripiprazole (Abilify), clozapine (Clozaril,
FazaClo, and others), haloperidol (Haldol and others), olanza-
pine (Zyprexa), quetiapine (Seroquel), risperidone (Risperdal,
Risperdal Consta), valproic acid (Depakene, Myproic Acid,
and others), ziprasidone (Geodon).

Disclosure of off-label usage: The authors have determined
that, to the best of their knowledge, no investigational informa-
tion about pharmaceutical agents that is outside U.S. Food and
Drug Administration–approved labeling has been presented in
this article.
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Questions and Answers

Question: If a patient is experiencing akathisia when
taking a low dose of either aripiprazole or ziprasidone, will
he or she experience less akathisia at higher doses? Or will
raising the dose simply mask the akathisia symptoms, and
will they reappear and worsen over time?

Dr. Buckley: We do not know the pathophysiology of
akathisia. In my opinion, this may be an idiosyncratic effect
that could be due to pharmacogenetics, so one patient may
experience akathisia and another will not.

Dr. Correll: I think there may be a bimodal distribution
of akathisia. At low doses of atypical antipsychotic treat-
ment, akathisia may be a withdrawal symptom, and it
makes sense to increase the dose to overcome the rebound.
However, at higher doses with conventional antipsychotics,
akathisia may be caused by a different mechanism, and low-
ering the dose or adding a beta-blocker, benzodiazepine, or
anticholinergic drug may be appropriate actions, unless the
akathisia is severe enough to warrant a medication switch.

Question: When cross-tapering from one atypical anti-
psychotic to another, what should the physician do if a pa-

tient starts to respond well while taking both medications,
and the patient or family requests the continuation of both
medications?

Dr. Buckley: This situation is difficult because the
original clinical decision was to switch medications. It can
be appropriate to continue both medications for a short
while, but it is important to ascertain that the patient is
really benefiting. The patient should be reassessed care-
fully, because otherwise he or she can end up stranded in a
middle ground.

Question: A patient may become activated when
switched from an atypical antipsychotic that is anticholin-
ergic to one that is not anticholinergic or from one that is
antihistaminic to one that is not antihistaminic. How
should physicians deal with this situation?

Dr. Correll: Do not stop the first anticholinergic or an-
tihistaminic agent too quickly; overlap the first and
second agents to avoid rebound. In the few instances in
which it is necessary to switch medications quickly, add an
antihistaminic medication or a benzodiazepine.
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