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ormerly, most stable outpatients with schizophrenia
would remain on the same antipsychotic for years.

Effectiveness of Switching to Ziprasidone
for Stable but Symptomatic Outpatients With Schizophrenia
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Steven G. Potkin, M.D.; and Richard L. O’Sullivan, M.D.

Background: Many outpatients with schizo-
phrenia experience persistent symptoms or side
effects on their current antipsychotic regimen.
Few studies have prospectively examined the ef-
fects of the prior medication or switching method
on the safety and efficacy of a newly available
antipsychotic. Efficacy and tolerability of ziprasi-
done were evaluated in patients with DSM-IV
schizophrenia or schizoaffective disorder who
were switched from conventional or atypical anti-
psychotics in three 6-week, multicenter, random-
ized, open-label, parallel-group trials.

Method: Stable outpatients with persistent
symptoms or troublesome side effects on (1) con-
ventional antipsychotic (N = 108), (2) olanzapine
(N = 104), or (3) risperidone (N = 58) therapy
were switched to an open-label, 6-week, flexible-
dose trial of ziprasidone (40–160 mg/day). Pa-
tients were randomly assigned at baseline to 1
of 3 switching schedules during the first week
of ziprasidone therapy. Baseline and outcome
assessments included Positive and Negative
Syndrome Scale (PANSS) and Clinical Global
Impressions of Severity (CGI-S) ratings.

Results: All 3 switching strategies were well
tolerated for all 3 patient groups. After 6 weeks
on ziprasidone therapy, significant (p < .05) im-
provements were observed on all major symptom
measures and almost all subscales for all switched
subgroups.

Conclusion: Switching stable but symptom-
atic outpatients from their previous antipsychotic
to ziprasidone was generally well tolerated and
was associated with symptom improvements 6
weeks later. Improvements occurred in patients
recently on other first-line atypical antipsychotic,
as well as in those on conventional antipsychotic,
treatment. While limitations of switching study
designs do not permit interpretation of compara-
tive efficacy, these studies suggest that outpatients
who partially respond to conventional antipsy-
chotics, risperidone, or olanzapine may experi-
ence improved control of psychotic symptoms
following a switch to ziprasidone.
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F
Residual symptoms of schizophrenia would usually be
treated with dosage adjustments and persistent extrapyra-
midal symptoms (EPS) with adjunctive antiparkinsonian
agents. The recent introduction of a new class of anti-
psychotic medications has dramatically increased the
therapeutic options in the treatment of schizophrenia. Pa-
tients and clinicians are looking for better and healthier
outcomes above and beyond relapse prevention. This
change in outlook has altered the willingness and readi-
ness of clinicians to change antipsychotic medications
for patients who are “stable” but not “well.” Nowadays,
“stable” outpatients with persistent symptoms or distress-
ing side effects are much more likely to try changing their
antipsychotic medication. Pharmacoepidemiologic stud-
ies have shown that the 1-year switch rates now range
from 25% to 50%.1

Relative to older antipsychotics, the class of newer
atypical agents offers a wider range of symptom benefits
and an overall reduction in burden of side effects, espe-
cially EPS, and reduced risk of tardive dyskinesia. It is
not surprising that some of the more common reasons to
switch from a conventional antipsychotic to a first-line
atypical antipsychotic include persistent positive symp-
toms, negative symptoms, and affective symptoms and
the need to reduce the risk of tardive dyskinesia and re-
duce ongoing EPS side effects.2,3 Because of these poten-
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tial benefits, most patients in the United States are being
treated with 1 of the first-line atypical antipsychotics.

In the last few years, another trend has emerged. Many
patients continue to have problems on the newer medica-
tions that may be indications for switching antipsychotics.
They may continue to have persistent positive, negative,
or cognitive symptoms or experience distressing side
effects (e.g., residual EPS, weight gain) from the newer
antipsychotic medications. Given this state of flux, there
are many unanswered questions related to switching anti-
psychotics when another first-line atypical antipsychotic
becomes available. Are patients already taking a first-line
atypical antipsychotic likely to benefit from a switch to a
more recently available first-line atypical antipsychotic?
Are there clinically relevant differences in the number or
severity of side effects after switching to a newer medica-
tion with hypothetical side effect advantages?

These questions are asked by clinicians whenever a
new antipsychotic becomes available. Most recently these
questions have been asked of ziprasidone. Ziprasidone is
the fifth atypical antipsychotic introduced in the United
States, following clozapine, risperidone, olanzapine, and
quetiapine. Clinical trials have demonstrated that ziprasi-
done’s antipsychotic efficacy is comparable to that of the
conventional antipsychotic haloperidol and the atypical
antipsychotic olanzapine for the treatment of patients
with acute exacerbation of schizophrenia and schizoaffec-
tive disorder.4–7 In addition to improving positive and
negative symptoms, ziprasidone has been shown to im-
prove comorbid depressive symptoms4,5 and some aspects
of cognitive dysfunction.8 In clinical trials, ziprasidone
has exhibited low liability for EPS4–6,9 and weight gain.4,5,9

In a recently reported trial, significantly less weight gain
was observed after 6 weeks of treatment with ziprasidone
than with olanzapine.7 These clinical data suggest that
ziprasidone may offer advantages in some patients who
cannot tolerate or do not respond well to conventional and
other atypical antipsychotic agents.

As with previously introduced atypical medications,
major issues for clinicians considering switching an out-
patient to ziprasidone include the optimal switching tech-
nique, as well as its side effect profile and effectiveness
for common indications. These concerns are not directly
addressed by random-assignment, double-blind trials us-
ing parallel groups. On the other hand, pre- and post-
switching studies are better able to characterize the spe-
cific medication status prior to switching, as well as
provide useful information on crossover methods. There-
fore, to further explore these clinical questions, we exam-
ined the safety and tolerability of switching to ziprasidone
using 3 distinct switching strategies and clearly identify-
ing 3 different medication groups entering into the zipra-
sidone switch. We evaluated the impact of a 6-week zipra-
sidone trial on persistent symptoms and common side
effects. The 3 studies differed in the patients’ maintenance

antipsychotic medication status just prior to the ziprasi-
done switch. One group had been taking a conventional
antipsychotic, another group, risperidone, and the third,
olanzapine. The study design used an effectiveness orien-
tation, in that study physicians prescribed open-label zi-
prasidone using flexible doses and only enrolled patients
when there was a clear clinical indication to change anti-
psychotic medications.

METHOD

Objective
The primary objective was to compare the effective-

ness of 3 ways to switch stable but symptomatic outpa-
tients from their previous antipsychotic to ziprasidone.
Data were pooled from 3 individual studies with the same
basic design—the studies differed only in terms of pa-
tients’ prior antipsychotic regimen. In each of the 3 stud-
ies, clinical improvement from baseline to endpoint in the
entire study population (with switching groups pooled)
was also evaluated.

Design
All 3 studies were 6-week, open-label, multicenter,

parallel-group trials enrolling stable outpatients. The
studies differed only with regard to patients’ baseline
antipsychotic treatment, which consisted of a stable dos-
age regimen of monotherapy with either (1) conventional
antipsychotic, (2) risperidone, or (3) olanzapine.

For the crossover to ziprasidone, all groups were
started on open-label oral ziprasidone at 80 mg/day (given
as 40 mg b.i.d.) for 2 days, followed by flexible dosing
between 40 and 160 mg/day (given in divided, twice-daily
doses). The patients’ prior antipsychotic regimen was dis-
continued in 1 of 3 randomly assigned ways: (A) com-
plete discontinuation of the previous antipsychotic the
day before starting ziprasidone; (B) immediate dose re-
duction, with a 50% reduction in the dosage of the pre-
vious antipsychotic for the first week of ziprasidone,
followed by discontinuation starting week 2; and (C) de-
layed dose reduction, during which the previous antipsy-
chotic drug was reduced by 50% on the fourth day of
open-label ziprasidone and then discontinued by the sec-
ond week of ziprasidone treatment. For patients to be eli-
gible for the study, their prior medication had to be a
monotherapy regimen within an accepted dosage range.
Regardless of switching technique, all patients were on
ziprasidone monotherapy after the first week of the zipra-
sidone crossover.

Eligibility and Screening
Participants were men and women with a DSM-IV

diagnosis of schizophrenia or schizoaffective disorder
who were between 18 and 55 years of age and had at least
an eighth grade reading level and the capacity to provide
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written, informed consent (which was subsequently ob-
tained). At screening, participants were required to have
been outpatients taking a stable oral monotherapy regi-
men of one of the relevant antipsychotics within the rec-
ommended daily dose, which was defined as ± 25% of the
range given by the medication’s package insert. Patients
had to be at least partially responsive to their current regi-
men, but be judged to be candidates for changing their
antipsychotic on the basis of either persistent symptoms
or continued side effects. Patients with active substance
abuse, medication nonadherence, or treatment-refractory
positive symptoms were excluded, as were those with ac-
tive depressive or suicidal symptoms (i.e., Montgomery-
Asberg Depression Rating Scale score ≥ 16).

Efficacy Assessments
The primary measures of psychopathology were the

Positive and Negative Syndrome Scale (PANSS; Total
and Positive and Negative subscales),10 the Brief Psychi-
atric Rating Scale derived from the PANSS (BPRSd), and
the Clinical Global Impressions-Severity (CGI-S) and
CGI-Improvement (CGI-I) scales.11 Raters blinded to the
patients’ crossover group assignments administered these
evaluations. The assessments were performed at baseline,
before the switch to ziprasidone, and weekly through
week 6 or at early termination.

Tolerability and Safety Assessments
Movement disorders (e.g., parkinsonism, tardive dys-

kinesia, akathisia) were evaluated at baseline and at 6
weeks or early termination by Simpson-Angus,12 Barnes
Akathisia,13 and Abnormal Involuntary Movement Scale
(AIMS)14 rating instruments. In addition to physical and
psychiatric examinations, assessments conducted at base-
line and 6 weeks or early termination included an electro-
cardiogram (ECG), laboratory tests, and measurements of
vital signs and body weight.

All observed or volunteered adverse events (AEs)
were recorded at each visit, along with the date of onset,
duration, the investigator’s assessments of severity and
the possible causative relationship to study drug, and
whether an intervention (e.g., change of the ziprasidone
dose or withdrawal from treatment) was required. Ad-
verse events included treatment-emergent illnesses, exac-
erbation of preexisting illnesses, adverse drug reactions,
and any adverse objective test findings that resulted in a
change in study drug. Adverse events were reported using
COSTART terminology.15

Statistical Analysis
For switching-schedule comparisons, efficacy vari-

ables within each study were analyzed pairwise across
switching strategies at baseline and after the first and sec-
ond weeks of ziprasidone treatment. Adverse events were
compared among strategies within each study. The pri-

mary efficacy variables were PANSS Total score, BPRSd,
CGI-S, and CGI-I. No formal a priori sample-size power
calculation was performed in these studies.

Changes from baseline in psychopathology and global
severity scores, Simpson-Angus scores, and weight were
analyzed separately for each of the 3 antipsychotic groups.
Changes from baseline were analyzed by analysis of cova-
riance (ANCOVA) using last observation carried forward
(LOCF) to endpoint (week 6 or study termination) in all
patients; analyses of completers were also performed. The
p values for comparisons of strategies were based on an
ANCOVA model with baseline value as covariate and
fixed-effect terms for center and treatment. The signifi-
cance threshold was .05. Switching methods were not ana-
lyzed as covariates in the efficacy analyses because of the
lack of significant effects of switching method. For occa-
sions when the results of the crossover method of the 3
studies were the same, samples were pooled and the data
reported as a single study. Post hoc chi-square testing was
conducted to evaluate differences in discontinuation rates
by switching strategy (both within and across studies) and
by prior medication (i.e., by study).

RESULTS

Demographic and Baseline Characteristics
Of the 270 patients enrolled in these switching studies,

108 were taking conventional antipsychotics, 104 were
taking olanzapine, and 58 were taking risperidone prior
to switching to ziprasidone. Baseline demographics and
symptoms were similar in these 3 groups (Table 1).

Discontinuations
Comparison of switching strategies. A potential proxy

marker for the effectiveness and tolerability of switching
antipsychotics is the overall rate of study discontinuation.

Table 1. Demographic and Baseline Characteristics in 270
Patients With DSM-IV Schizophrenia or Schizoaffective
Disorder

Conventional
Antipsychotics Olanzapine Risperidone

Characteristic (N = 108) (N = 104) (N = 58)

Men, % 70 63 67
Age, y

Mean 39.3 36.0 37.2
Range 18–61 19–57 18–61

With schizophrenia, % 75 69 83
Weight, lb

Mean 196.9 205.3 192.1
Range 121.0–305.8 110.0–349.8 114.4–308.0

PANSS Total score, 67.5 ± 16.3 65.6 ± 16.7 71.0 ± 18.7
mean ± SD

PANSS Positive score, 15.8 ± 5.5 15.4 ± 5.7 16.4 ± 6.6
mean ± SD

PANSS Negative score, 19.0 ± 6.4 18.8 ± 6.4 20.0 ± 6.9
mean ± SD

Abbreviation: PANSS = Positive and Negative Syndrome Scale.
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Discontinuation rates did not differ significantly by
switching strategy, either within each study or when re-
sults were pooled across studies (p = NS). Rates of dis-
continuation deemed related to the study drug, whether
due to adverse events or inadequate clinical response,
were 11.4% for strategy A (complete discontinuation),
12.8% for strategy B (immediate dose reduction), and
2.9% for strategy C (delayed dose reduction) in the con-
ventional antipsychotic study. In the olanzapine study,
discontinuation rates were 11.8% for strategy A, 2.8% for
strategy B, and 2.9% for strategy C. In the risperidone
study, there were no discontinuations possibly related to
the study drug for strategy A, and rates of 5% for strategy
B and 9.5% for strategy C.

Patients pooled across switching strategies. The ma-
jority of study patients started on ziprasidone were able
to complete 6 weeks of ziprasidone therapy. The studies
were completed by 72%, 79%, and 79% of patients
who switched to ziprasidone from conventional antipsy-
chotics, olanzapine, or risperidone, respectively. Discon-
tinuations due to inadequate clinical response occurred in
3.7%, 3.8%, and 1.7% of patients in the 3 groups, respec-
tively. Discontinuations due to adverse events occurred in
11.1%, 6.7%, and 8.6% of patients in the 3 groups, re-
spectively. Discontinuation rates also did not differ by
prior medication status (p = .44), suggesting that the abil-
ity to complete crossover to ziprasidone was relatively in-
dependent of the specific first-line (non-clozapine) anti-
psychotic. Because of the concern that there may be
differences in patterns of early adverse events depending
on prior medication, we evaluated the frequency and rea-
sons for discontinuation during the first 2 weeks of the
study period. Eight (7.4%) patients switched from con-
ventional antipsychotics discontinued treatment because
of adverse events, whereas 2 (1.9%) patients switched
from olanzapine and 2 (3.4%) patients switched from
risperidone discontinued due to adverse events during the
first 2 weeks.

Ziprasidone Dosing
Mean daily ziprasidone doses for the duration of treat-

ment (i.e., the mean of the mean daily dose at each weekly
visit) were similar in the 3 studies, and within each study
they were similar among the 3 switching strategies. In the
conventional antipsychotic study, the mean (SD) daily
ziprasidone dose was 91 mg (± 26 mg) and the median
80 mg. For the olanzapine group, the mean was 90 mg
(± 23 mg) and the median 84 mg; and for the risperidone
group, the mean was 92 mg (± 24 mg) and the median 86
mg. Given the flexible-dose nature of the protocol, with
permissible ziprasidone dose ranges between 40 and 160
mg/day, this study suggests that many of the investigators
judged that a target daily dose in the 80- to 100-mg range
is appropriate when switching stable outpatients with
schizophrenia.

To determine whether there was any association be-
tween dose and discontinuation, we calculated mean and
median daily doses of ziprasidone on the day before study
completion or treatment discontinuation for completers of
the study and discontinuing patients. The last day before
completion or discontinuation was used to calculate dose
to avoid coding errors from discontinuing patients taking
only the morning dose on their last treatment day.

We found a pattern that both completers and discon-
tinuing patients were within acceptable therapeutic dos-
ing range, but that completers were taking somewhat
higher doses than those who discontinued. In each of the 3
studies, the median daily dose was 120 mg for completers
and 80 mg for patients discontinuing treatment. The mean
daily dose was 109 mg for patients in the conventional
antipsychotic group who completed the 6 weeks and 97
mg for patients who discontinued treatment. In the olan-
zapine switching study, the mean daily dose was 107 mg
for completers and 89 mg for discontinuing patients.
Among patients switched from risperidone, the mean
daily dose was 106 mg for completers and 95 mg for dis-
continuing patients.

Use of Concomitant Medication
Lorazepam was administered to 26.9% of patients

switched from conventional antipsychotics, 39.4% of pa-
tients switched from olanzapine, and 22.4% of those
switched from risperidone, compared with baseline usage
rates of 12.0%, 18.3%, and 13.8%, respectively. In all 3
groups, these rates reflected use during the first week of
switching, after which use of lorazepam tended to decline
steadily. By the end of the study, most patients who once
received lorazepam were no longer taking it. At week 6,
only 5.6% of patients switched from conventional anti-
psychotics, 8.7% of patients switched from olanzapine,
and 10.3% of patients switched from risperidone were
still receiving adjunctive lorazepam.

Zolpidem was used by 11.1% of those switched from
conventional antipsychotics, 12.5% of those switched
from olanzapine, and 15.5% of those switched from ris-
peridone, versus respective baseline usage rates of 12.0%,
1.9%, and 6.9%. The pattern of zolpidem prescribing was
similar to that of lorazepam, with most patterns reflecting
use during the first week of switching, and declines in use
thereafter. At the end of the 6 weeks, only 5.6% of pa-
tients switched from conventional antipsychotics, 1.9% of
patients switched from olanzapine, and 5.2% of patients
switched from risperidone were still receiving zolpidem.
Of note is that the incidence of insomnia as an adverse
event (Table 2) was higher in the olanzapine group
(42.3%) than it was in the groups switched from conven-
tional antipsychotics (21.3%) or risperidone (27.6%);
these differential rates of insomnia may explain the higher
usage rates of lorazepam and zolpidem in the olanzapine
switch group.
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Changes in Symptoms and Global Illness Severity
Comparison of switching strategies. Among all pa-

tients (LOCF) in each of the 3 studies, there were no sig-
nificant pairwise differences between any 2 switching
strategies in change from baseline to endpoint PANSS To-
tal, BPRSd, PANSS Negative subscale, PANSS Positive
subscale, CGI-S, or CGI-I scores at endpoint. Analysis of
study completers yielded similar results. Consequently,
we report detailed results on changes in symptoms and
global illness severity from patients pooled across switch-
ing strategies in each study.

Patients pooled across switching strategies. All pa-
tients (LOCF). Statistically significant improvements
in overall psychopathology (all p < .05, PANSS Total
score; all p < .05, BPRSd Total score) were observed for
patients switched from conventional antipsychotics, olan-
zapine, or risperidone to ziprasidone (Figure 1). Improved
psychopathology was also evident from the PANSS sub-
scales analyzed. Positive symptoms significantly im-
proved (p < .05) for patients switched from either con-
ventional antipsychotics or olanzapine. Positive symptom

Figure 1. Mean Percentage Improvement in Overall Efficacy Variables From
Baseline (before the switch to ziprasidone) to Endpoint (week 6 after the
switch to ziprasidone) for All Patients (LOCF)

*p < .05 vs. baseline, **p < .01 vs. baseline, ***p < .005 vs. baseline, ****p < .0001 vs.
baseline.

Abbreviations: BPRSd = Brief Psychiatric Rating Scale derived from the PANSS,
LOCF = last observation carried forward, PANSS = Positive and Negative Syndrome
Scale.
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improvement in the risperidone group
trended toward improvement but did not
reach statistical significance (p = .08).
Negative symptoms improved signifi-
cantly (p < .005) in all 3 switch groups
(Figure 1).

The mean CGI-S score improved sig-
nificantly (p < .0001) at endpoint for pa-
tients switched from conventional anti-
psychotics to ziprasidone. There was no
significant improvement (or worsening)
of CGI-S scores for patients switched
from either risperidone or olanzapine to
ziprasidone. Mean CGI-I score was 3.3
in patients switched from conventional
antipsychotics, 3.5 in patients switched
from olanzapine, and 3.3 in patients
switched from risperidone.

We examined the time course of
symptom change. Significant improve-

ment in PANSS Total score was observed as early as 1
week after the switch to ziprasidone from either olanza-
pine or risperidone (p < .05), and by 3 weeks after the
switch from conventional antipsychotics to ziprasidone
(p ≤ .001, Figure 2A). Improvement in negative symp-
toms followed a similar time course, with the changes ob-
served after the switch from risperidone to ziprasidone
evident by week 1 (p < .05) and from olanzapine to zipra-
sidone by week 2 (p < .05, Figure 2C). A significant im-
provement in positive symptoms was evident by weeks 2
and 3, respectively, in patients switched to ziprasidone
from conventional antipsychotics or olanzapine (p < .01,
Figure 2B). All statistically significant improvements
were maintained or increased until endpoint.

Completers. From an effectiveness viewpoint, a com-
pleters’ analysis addresses the question, “What is the
response, should the patient actually receive a full trial
of medication?” For the subgroup of patients who com-
pleted the studies (78, 82, and 46 patients switched from
conventional antipsychotics, olanzapine, and risperidone
to ziprasidone, respectively), statistically significant im-

Table 2. Summary of Discontinuations Due to Adverse Events and Most Frequently Reported Treatment-Emergent Adverse
Events (incidence > 10% in any study)

Switched to Switched to Switched to
Ziprasidone From Ziprasidone From Ziprasidone From

Conventionals (N = 108) Olanzapine (N = 104) Risperidone (N = 58)

Variable N % N % N %

Discontinuations due to any adverse event 12 11.1 7 6.7 5 8.6
Adverse event > 10% in any study

Insomnia 23 21.3 44 42.3 16 27.6
Somnolence 25 23.1 14 13.5 15 25.9
Nausea 16 14.8 17 16.3 6 10.3
Anxiety 20 18.5 22 21.2 5 8.6
Dizziness 17 15.7 16 15.4 3 5.2
Headache 12 11.1 14 13.5 4 6.9
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provements were observed both in PANSS Total (p < .003
in all studies) and in BPRSd Total score (p < .002 in all
studies). In addition, there were significant improvements
in all 3 studies in PANSS Positive (p < .002 in all studies)
and PANSS Negative scores (p < .001 in all studies). For
CGI-S, completers’ results were similar to those of all pa-
tients (LOCF), with significant improvement from base-
line in all 3 studies (p < .05).

Tolerability and Safety
Ziprasidone was generally well tolerated, with a safety

profile consistent with that seen in other ziprasidone
clinical trials. A summary of the most frequently reported
adverse events and the discontinuation rates due to
treatment-related adverse events is presented in Table 2.

In all 3 studies, few patients discontinued treatment
because of adverse events during the first 2 weeks of
treatment. In the switch from conventional antipsychotics
study, 8 such withdrawals occurred: 3 with strategy A
(complete discontinuation), 4 with strategy B (immediate
dose reduction), and 1 with strategy C (delayed dose
reduction). In the switch from olanzapine study, discon-
tinuations numbered 2, 0, and 0, respectively; in the
switch from risperidone study, they numbered 0, 2, and 0,
respectively. A common clinical concern during cross-
over is the possibility of a symptom flare-up. The
COSTART term psychosis could be considered to be a
proxy marker for exacerbation of psychotic symptoms;
the highest rate of psychosis as an adverse event was
8.8%, in patients switched from conventional antipsy-
chotics through strategy C.

Data on both baseline and endpoint weight were avail-
able for 103 patients switched from conventional antipsy-
chotics, 101 patients switched from olanzapine, and 56
patients switched from risperidone. For patients switched
from olanzapine, a significant reduction in mean body
weight (baseline 205.5 lb [93.4 kg], endpoint 201.5 lb
[91.6 kg]; mean change –3.9 lb [–1.8 kg], p < .001) was
observed. A lesser, but still significant, decline in mean
body weight was seen in patients switched from risperi-
done (baseline 192.1 lb [87.3 kg], endpoint 190.3 lb [86.5
kg]; mean change –1.9 lb [–0.9 kg], p < .05). Patients
switched from conventional antipsychotics exhibited no
significant change in mean weight (baseline 197.6 lb
[89.8 kg], endpoint 198.2 lb [90.1 kg]; mean change 0.6
lb [0.3 kg], p > .1). There was no significant correlation
in any of the studies between baseline weight and change
in weight at endpoint (p > .1).

Movement disorders were infrequent after ziprasidone
therapy commenced, with mean Simpson-Angus scores
improving significantly after the switch from conven-
tional antipsychotics (baseline 2.5, endpoint 1.2; mean
change –1.2 [52%]) or risperidone (baseline 1.6, endpoint
0.9; mean change –0.7 [44%]; p < .01). No significant
change in mean Simpson-Angus scores occurred in pa-
tients switched from olanzapine (baseline 1.4, endpoint
1.5; mean change 0.1 [5.2%], p = .74). The highest in-
cidence of dystonia, which occurred among patients
switched from conventional antipsychotics, was 1.9%.

These 3 studies did not reveal any pattern of lab-
oratory abnormalities associated with the switch to zi-
prasidone, nor were there any clinically relevant ECG
alterations. In patients switched from conventional anti-
psychotics to ziprasidone, an increase in mean corrected
QT interval (QTc) over baseline (387.3 ± 20.8 msec) of
3.9 ± 21.3 msec was observed at endpoint (391.2 ± 22.7;
median = 388.6 msec). Among those switched from olan-
zapine, a mean increase of 4.4 ± 22.3 msec from baseline
(387.4 ± 20.2 msec) was noted at endpoint (391.8 ± 19.6;
median = 388.3 msec). Among patients switched from

Figure 2. Mean PANSS Total (A), Positive Subscale (B), and
Negative Subscale (C) Scores by Week After the Switch to
Ziprasidone From Conventional Antipsychotics, Olanzapine,
or Risperidone for All Patients (LOCF)

*p < .05 vs. baseline, **p ≤ .01 vs. baseline, ***p ≤ .001 vs. baseline,
****p ≤ .0001 vs. baseline.

Abbreviations: LOCF = last observation carried forward,
PANSS = Positive and Negative Syndrome Scale.
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risperidone, there was a mean increase of 4.9 ± 20.6
msec from baseline (383.6 ± 22.9 msec) to endpoint
(388.5 ± 21.8 msec; median = 386.8 msec). No patient
exhibited QTc interval ≥ 500 msec while receiving
ziprasidone.

DISCUSSION

Our results indicate that switching to ziprasidone  re-
duced positive and negative symptoms and overall
psychopathology in stable outpatients experiencing per-
sistent symptoms or side effects on their current antipsy-
chotic regimen. The magnitude of symptom response did
not seem to be related to the specific class of antipsy-
chotic used prior to the switch to ziprasidone. In other
words, the degree and time course of response seemed
similar for patients switched from a conventional antipsy-
chotic, olanzapine, or risperidone.

In all of these studies, PANSS Total scores, BPRSd
scores, and Positive and Negative subscale scores
improved after the switch to ziprasidone. Significant
improvement on the CGI-S was also observed for
patients switched from conventional antipsychotics and
olanzapine to ziprasidone.

Ziprasidone was well tolerated by these patients, as in-
dicated by low discontinuation rates and by assessment of
adverse events, vital signs, ECG, and clinical laboratory
test results. More detailed data on changes in EPS and in-
dices of health status are to be presented in a companion
paper. In all 3 studies, the number of patients discontinu-
ing treatment because of adverse events during the first 2
weeks of treatment was low, although it was somewhat
higher among patients switched from conventional anti-
psychotics. It is possible that adverse events associated
with the previous antipsychotic among patients switched
because of poor tolerability account for this difference,
although this cannot be determined from our data. One
finding that may be clinically relevant is the higher re-
ported rate of insomnia among patients switching from
olanzapine compared with risperidone or conventional
antipsychotics. It may be that insomnia is more likely to
be reported when patients are switched from a sedating
antipsychotic.

The specific crossover technique used during the first
week of ziprasidone therapy did not seem to influence the
outcome at 6 weeks. No significant differences in PANSS
Total scores or Positive or Negative subscale scores,
BPRSd Total scores, or CGI-S scores were observed be-
tween any of the strategies in any of the studies. Similarly,
tolerability was comparable between switching strategies
within each study. Of note is that the switching method
did not seem to affect the efficacy response seen at end-
point or at 6 weeks. The subgroup of patients who com-
pleted the entire 6 weeks of ziprasidone treatment had
a more robust response than the entire LOCF analysis

group. There is the unsurprising observation that study
completers do the best, and the somewhat surprising ob-
servation that the switching method does not affect the
likelihood of completing the trial or the robustness of the
clinical response. It might be concluded from these obser-
vations that as long as the patient receives therapeutic
antipsychotic doses, the exact switching technique is less
important than completing a full therapeutic trial of the
new antipsychotic.

Although switching of therapy is common in the treat-
ment of patients with schizophrenia, and clinical consider-
ations for this practice have been suggested,1,2 there are
only limited empiric data on the course and outcomes of
switching. Malla et al.3 reported results from a retrospec-
tive study of 31 outpatients who had been switched from a
conventional antipsychotic to risperidone owing to lack of
efficacy or poor tolerability. They found that 71% and
81% of the patients respectively, exhibited a positive re-
sponse to the change in treatment, as measured by a 30%
reduction in psychotic and disorganization symptoms. In
addition, switching therapy resulted in significant declines
in service utilization, level of psychotic disorganization,
negative symptoms, and use of anticholinergic drugs.

Prospective data on switching are few. Kirov et al.16

switched patients to risperidone after immediate discon-
tinuation of prior antipsychotic therapy and a taper of anti-
cholinergic agents. They reported that 23 (61%) of 38 pa-
tients switched successfully (i.e., completed the study
with no consistent worsening in any rating scales). In an
observational study of 130 patients switched from depot
antipsychotics to risperidone, improvement was observed
in PANSS scores, Global Assessment of Function, and
indices of EPS after 3 months of treatment with ris-
peridone.17 More recently, Kinon et al.18 have reported a
3-week open study in which 209 patients on conventional
antipsychotics or risperidone were switched to olanzapine
through 1 of 4 strategies. The results of this study were
qualitatively similar to the results here: patients showed
reductions in symptoms and side effects after completing
6 weeks of olanzapine, and switching technique did not
affect the final outcome, except in the group that had a
complete medication washout.

Our results suggest that stable but symptomatic out-
patients being treated with a conventional antipsychotic,
olanzapine, or risperidone may experience further im-
provement by switching to ziprasidone. This finding
should be interpreted cautiously, however. Our studies
employed an open-label design, which might bias efficacy
findings in favor of ziprasidone, and other nonpharmaco-
logic factors unrelated to the medication switch (e.g., re-
gression to the mean) may have contributed to the symp-
tom improvements seen. Also, patients in these studies
were followed more closely (i.e., weekly) and more inten-
sively tested for symptom improvement than might be
done in clinical practice.
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A switching design cannot be used to directly compare
efficacy between antipsychotic medications, so it cannot
be inferred from the improvements observed after 6
weeks of ziprasidone that ziprasidone has greater efficacy
than the prior antipsychotic medications. Patients in these
studies were screened specifically for not doing well
on their current regimen, in terms of either symptoms or
side effects. This kind of selection bias will skew the
baseline ratings against the prior medication and possibly
in favor of any subsequent switch medication (in this
case, ziprasidone).

The apparent lack of difference in efficacy or tolerabil-
ity between any of the 3 switching strategies also needs to
be interpreted with caution, especially given the close
monitoring received by patients in clinical trials. Expert
consensus guidelines on switching, as well as clinical ex-
perience, indicate that the preferred switching method is
to overlap the old and the new antipsychotic for several
weeks.19 The longest overlap period in these studies was 1
week. A 1-week crossover time frame is still much shorter
than is commonly used in clinical practice. A more cau-
tious conclusion from these studies is that a fast switching
technique can be used safely when needed, assuming ad-
equate clinical monitoring.

These results, however, provide the clinician with an
empiric rationale and data on the strategy and results of
switching to this new atypical antipsychotic. The orienta-
tion of these studies was more consistent with effective-
ness research in attempting to guide clinical practice
under real-world conditions once ziprasidone became
available. The low dropout rate suggests that the clinical
responses seen were pharmacologic and sustainable, as
does the fact that many of these subjects continued on zi-
prasidone therapy for several years after the 6-week trial.

These findings might be interpreted to support differ-
ential efficacy between first-line atypical antipsychotics
on the level of individual patients.20 Available data from
controlled, double-blind, random-assignment comparison
studies indicate that ziprasidone has, on average, compa-
rable efficacy to conventional antipsychotics and first-
line atypical antipsychotics.4–7 The results from these
switching studies are consistent with a hypothesis of dif-
ferential efficacy among atypical antipsychotics. This hy-
pothesis, if true, would explain why there were compa-
rable efficacy benefits from switching to ziprasidone even
if the patient’s last treatment had been a conventional
antipsychotic or another first-line atypical antipsychotic.
The data from these studies support the use of ziprasidone
as a treatment option for stable outpatients with schizo-
phrenia who continue to have symptoms from their cur-
rent (non-clozapine) antipsychotic regimen.

In conclusion, the results from these 3 open-label stud-
ies suggest that patients can be successfully switched to
ziprasidone from conventional or first-line atypical anti-
psychotics, and in a relatively short period, using any of 3

switching strategies commonly employed in clinical prac-
tice. The 3 switching strategies were equally well toler-
ated. In addition, many patients switched to ziprasidone
may experience enhanced control of positive or negative
symptoms or both.

Drug names: clozapine (Clozaril and others), haloperidol (Haldol and
others), lorazepam (Ativan and others), olanzapine (Zyprexa), quetia-
pine (Seroquel), risperidone (Risperdal), ziprasidone (Geodon),
zolpidem (Ambien).
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