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Objective: Limited randomized, con-
trolled trial data exist on possible differ-
ences between atypical antipsychotics in
efficacy, overall tolerability, and impor-
tant indices of health status. The authors
compared the efficacy and tolerability of
ziprasidone and olanzapine in the treat-
ment of acutely ill inpatients with schizo-
phrenia or schizoaffective disorder.

Method: In this 6-week, multicenter,
double-blind, parallel-design, flexible-dose
trial, patients were randomly assigned to
receive ziprasidone (N=136) or olanzapine
(N=133). Primary efficacy measures were
improvement in Brief Psychiatric Rating
Scale and Clinical Global Impression (CGI)
severity scale scores; secondary measures
were scores on the CGI improvement scale,
Positive and Negative Syndrome Scale, and
Calgary Depression Scale for Schizophre-
nia. Tolerability assessments included fast-
ing lipid profiles, fasting glucose and insu-
lin measurements, electrocardiography,
and monitoring of vital signs and body
weight.

Results: The overall mean daily doses
were 129.9 mg (SD=27.3) for ziprasidone
and 11.3 mg (SD=2.8) for olanzapine. Both
antipsychotics were efficacious in improv-
ing symptoms and global illness severity.
The two treatment groups did not differ
significantly in primary or secondary effi-
cacy measures at endpoint or in by-visit
analysis. Both agents were well tolerated.
Body weight, total cholesterol, triglycer-
ides, and low-density lipoprotein choles-
terol significantly increased with olanza-
pine but not with ziprasidone; all between-
group comparisons of these variables were
significant and favored ziprasidone. Olan-
zapine, but not ziprasidone, was associated
with significant increases in fasting insulin
level. No patient in either group exhibited
a corrected QT interval ≥500 msec.

Conclusions: During 6 weeks’ treatment,
ziprasidone and olanzapine demonstrated
comparable antipsychotic efficacy. Differ-
ences favoring ziprasidone were observed
in metabolic parameters.

(Am J Psychiatry 2004; 161:1837–1847)

Atypical antipsychotics may offer better control of
negative and cognitive symptoms of schizophrenia, and
they have markedly lower liability for extrapyramidal
symptoms, compared with conventional agents (1). How-
ever, weight gain has emerged as an important tolerability
issue with some of the atypical agents (2).

Ziprasidone has established efficacy in short- and long-
term placebo-controlled trials and has demonstrated
comparability to haloperidol (3–8). Ziprasidone is a potent
antagonist of both serotonin 5-HT2A and dopamine D2 re-
ceptors, although its affinity for 5-HT2A receptors is about
10 times higher than for D2 receptors. It also has affinity
for 5-HT1A, 5-HT1B/1D, and 5-HT2C receptors (9). It is a
moderately potent blocker of both serotonin and norepi-
nephrine reuptake. Ziprasidone has moderate α1-adrener-
gic and histaminergic activity, and negligible activity at
muscarinic cholinergic receptors.

Ziprasidone has exhibited a low incidence of weight
gain (3, 4, 6, 8), and one analysis suggested it carries a

lower liability for weight gain than other atypical agents

(2). In an open-label study, patients whose medication

was switched to ziprasidone from conventional antipsy-

chotics, risperidone, or olanzapine exhibited improve-

ment in the lipid profile (10). Ziprasidone has also demon-

strated a low incidence of extrapyramidal symptoms (6)

and a low risk of prolactin elevation (8). It has been associ-

ated with modest prolongation (<10 msec) of the cor-

rected QT (QTc) interval on ECGs obtained during short-

term, fixed-dose, placebo-controlled trials evaluating

doses of up to 200 mg/day (11). A study evaluating QTc in-

tervals at maximum steady-state plasma concentrations

demonstrated a 9–14-msec greater increase in QTc inter-

val with ziprasidone than with four other atypical antipsy-

chotics, including olanzapine (package insert for Geodon

[ziprasidone], Pfizer Inc., New York, 2002). The clinical rel-

evance of this magnitude of change is unclear. No excess

risk of cardiac sequelae was observed in the clinical devel-
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opment program (package insert for Geodon [ziprasi-
done], Pfizer Inc., New York, 2002).

Olanzapine is among the best studied and most widely
used of the atypical agents. Comparisons with placebo
(12, 13) and haloperidol (13, 14) have demonstrated the
antipsychotic efficacy of olanzapine, with low liabilities
for both extrapyramidal symptoms and sustained eleva-
tions in prolactin (15–20).

However, long-term experience with olanzapine has en-
gendered concerns about possible metabolic effects and
their consequences. Olanzapine has been associated with
the greatest liability for weight gain among first-line anti-
psychotics (2, 21–26). Obesity is common in schizophre-
nia, and individuals with the disease appear to be at higher
risk for obesity-related conditions, including type II diabe-
tes and cardiovascular disease (27). Weight gain may also
be a limiting factor for adherence to antipsychotic therapy
(21). Moreover, evidence has accumulated, mainly from
case reports, case series, and retrospective analyses, of
other untoward metabolic alterations associated with
olanzapine. A study monitoring lipid profiles in olanza-
pine-treated inpatients found significantly increased se-
rum triglyceride levels (28), and cases of severe hyperlipi-
demia (>600 mg/dl) associated with olanzapine have been
reported (29). Impaired glucose regulation, manifesting as
new-onset or exacerbated diabetes (30–33) or diabetic
ketoacidosis (32, 34), has also been described in patients
receiving the drug, and these reports have been reviewed
in detail (35). An analysis of data from the Department of
Veterans Affairs found that among 38,000 patients with
schizophrenia who were being treated with antipsychotics,
there was a significantly higher odds ratio of a diagnosis of
diabetes in patients receiving olanzapine, relative to those
receiving typical antipsychotics, with the highest odds ra-
tio in patients younger than age 40 years (36).

We conducted a 6-week, flexible-dose trial to compare
the tolerability and efficacy of ziprasidone and olanzapine
in acutely ill, recently admitted inpatients with a primary
psychiatric diagnosis of schizophrenia or schizoaffective
disorder. We also evaluated the metabolic profiles of both
agents.

Method

Study Design

The study was a 6-week, multicenter, double-blind, parallel-
design, randomized, controlled trial in inpatients.

Inclusion and Exclusion Criteria

The trial included men and women age 18–55 years. Female
patients were required not to be of childbearing potential. Pa-
tients were to have been hospitalized for no more than 2 consec-
utive weeks immediately before screening. Patients were required
to have a primary diagnosis of schizophrenia or schizoaffective
disorder (any subtype, chronic or subchronic) as defined in DSM-
IV (diagnostic codes 295.X or 295.70) and persistent psychotic
symptoms for the week before hospital admission. At screening,
patients were required to have score ≥4 on the Clinical Global Im-

pression (CGI) severity scale and a score ≥4 on at least one of the
following Positive and Negative Syndrome Scale (37) positive
symptom items: delusions, conceptual disorganization, or hallu-
cinatory behavior. At baseline, patients were required to have a
score ≥4 on the CGI severity scale and ≥3 on the CGI improvement
scale, compared with the screening score. At baseline, patients
were also required to meet the criteria for the Positive and Nega-
tive Syndrome Scale positive symptom items that had been used
in the screening.

Patients were required to have normal laboratory test results
and normal ECG results, and to have negative results on a urine
drug screen at study entry.

Patients with primary DSM-IV axis I psychiatric disorders other
than schizophrenia or schizoaffective disorder or DSM-IV-de-
fined psychoactive substance abuse/dependence in the preced-
ing 3 months were excluded. Patients whose depot neuroleptic
medication had been discontinued were eligible only after an av-
erage dosing period had elapsed.

Patients who did not respond to two adequate treatment trials
with antipsychotic medications in the past year were excluded.
Patients judged by the investigator as being at significant risk of
suicide, violent behavior, or homicide were excluded. Also ex-
cluded were patients with >14 days’ total lifetime exposure to
olanzapine, those who had received a daily olanzapine dose >10
mg, and those who had discontinued use of this drug due to lack
of efficacy or an adverse event.

Written informed consent was obtained from all patients.

Treatment

Patients began with a 1–3-day screening period, followed by a 1-
day baseline period, during which psychotropic medications were
discontinued and neurocognitive testing and other baseline assess-
ments were carried out. After random assignment to treatment
groups in a 1:1 ratio, patients received a fixed dose of their assigned
study drug for the first week of treatment. Medication blister card la-
bels of double-blind medication included the strength (labeled as
“A,” “B,” and “C” corresponding to “low,” “medium,” and “high,” re-
spectively), protocol number, week number, the date dispensed, the
patient’s initials, and the randomization numbers. Fixed dosing reg-
imens were used during week 1 only (ziprasidone: 40 mg b.i.d. on
days 1 and 2, 80 mg b.i.d. on days 3–7; olanzapine: 5 mg/day on days
1 and 2, 10 mg/day on days 3–7). Dosage was flexible during weeks
2–6 (ziprasidone: 40, 60, or 80 mg b.i.d.; olanzapine: 5, 10, or 15 mg/
day). During weeks 3–6, patients remained as inpatients unless they
met all protocol criteria for hospital discharge.

Lorazepam was permitted for control of agitation or insomnia,
and benztropine was permitted for control of extrapyramidal
symptoms.

Efficacy Evaluations

Baseline efficacy evaluations were made with the Brief Psychi-
atric Rating Scale (BPRS), Positive and Negative Syndrome Scale,
CGI severity scale, and CGI improvement scale. Assessments were
performed at baseline and weeks 1–6 or at early termination
(endpoint). The Positive and Negative Syndrome Scale was ad-
ministered at weeks 1, 3, and 6 or at endpoint. The BPRS, CGI se-
verity scale, and CGI improvement scale were given weekly
through endpoint, and the Calgary Depression Scale for Schizo-
phrenia (http://www.ucalgary.ca/cdss/) was administered at
weeks 3 and 6 or at endpoint.

Safety and Tolerability Evaluations

Adverse events. All observed or volunteered adverse events, re-
gardless of treatment group or suspected causal relation to the
study drugs, were recorded. The severity, duration, and possible
relation to the study drugs of all adverse events were also recorded.
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Movement disorders. Dystonic movements were recorded as
adverse events. Evaluations with the Extrapyramidal Symptom
Rating Scale (38) (primarily for the rating of parkinsonism) and
the Barnes akathisia scale (for the rating of akathisia) (39) were
performed at baseline, day 21, and day 42 or at endpoint. The Ab-
normal Involuntary Movement Scale (AIMS) evaluation (40) was
performed at baseline and day 42 or at endpoint.

Body weight and body mass index. Body weight was mea-
sured at screening, baseline, during each study week, and after 6
weeks of treatment or at endpoint. Body mass index was deter-
mined at baseline and after 6 weeks of treatment or at endpoint.

Clinical Laboratory Parameters

The following tests were performed at screening and day 42
(end of study) or at endpoint: CBC with differential and platelet
count, urinalysis, and blood chemistry (levels of calcium, inor-
ganic phosphorus, sodium, potassium, chloride, lactate dehydro-
genase aspartate aminotransferase, total bilirubin, alanine ami-
notransferase, alkaline phosphatase, cholesterol, triglycerides,
total protein, globulin, albumin, blood urea nitrogen, creatinine,
uric acid, and glucose).

Serum lipid profile. Fasting levels of serum lipids were as-
sessed. Fractionated serum lipids (total cholesterol, low-density li-
poprotein [LDL] cholesterol, and high-density lipoprotein [HDL]
cholesterol) were measured at screening and after 6 weeks of treat-
ment or at endpoint. Levels of apolipoproteins A-I and B, lipopro-
tein (a), homocysteine, and remnant lipoprotein were assessed at
screening and after 6 weeks of treatment or at endpoint.

Glucose and insulin. Fasting serum glucose, fasting insulin, C-
peptide, and homeostasis model assessment insulin resistance
(logarithm) (HOMA-IR [log]) were assessed at screening and after
6 weeks of treatment or at endpoint. HOMA-IR (log), originally
described by Matthews et al. (41), takes into account both fasting
insulin and fasting glucose measurements (defined as [fasting in-
sulin × glucose]/22.5). This method has been supported through
correlation of its results with those of the euglycemic-hyperin-
sulinemic clamp method of measurement in diabetic (42, 43) and
nondiabetic (43) individuals.

Vital Signs

Vital signs were taken at screening, baseline, during each study
week, and after 6 weeks of treatment or at endpoint. All patients
underwent ECG evaluations at screening and at the end of week 6
or at endpoint.

Statistical Methods

It was estimated that 130 patients per group would be an ade-
quate number to demonstrate treatment equivalence in the BPRS
total score with the margin of 3.5 points, by using a one-sided test
at a 2.5% significance level and 80% power (nQuery Advisor Re-
lease 3.0; Statistical Solutions, Saugus, Mass.). Inferential analysis
was thus based on a one-sided upper 97.5% confidence interval
(CI) for the treatment difference corresponding to the noninferi-
ority hypothesis test at α=2.5% (44).

Inferential analyses on the efficacy and tolerability variables
were based on change from baseline to endpoint (week 6 or early
discontinuation) for all patients. This analysis included all pa-
tients who received at least one dose of study medication and had
a baseline and postbaseline observation. For completer analyses,
only patients who completed the study to its last scheduled visit
were included. All endpoint analyses used the last-observation-
carried-forward approach, that is, the last available visit was used
as the endpoint. Efficacy analyses based on the last inpatient visit
were also performed (by using the last inpatient observation be-
fore the patient became eligible for hospital discharge). All tests of

hypotheses were performed at the 5% significance level by using
an intent-to-treat analysis.

Inferential analyses of change from baseline in the primary effi-
cacy measure of the BPRS total score were based on an analysis of
covariance model (ANCOVA) with terms for treatment, center, and
baseline values. This model was used to estimate least squares
mean changes for ziprasidone and olanzapine. Equivalence of the
two treatment groups in the BPRS total score was demonstrated if
the two-sided 95% CI of the least squares mean difference (the
least squares mean change for ziprasidone minus the least squares
mean change for olanzapine) included zero and remained within
the a priori specified margins of 3.5 points or less.

Inferential analyses for the CGI severity scale score and the sec-
ondary efficacy measures (Calgary Depression Scale for Schizo-
phrenia score, Positive and Negative Syndrome Scale total, positive,
and negative scores) were likewise analyzed by using an ANCOVA
model. Categorical analyses of CGI improvement scale scores,
stratified by center, were performed with the Cochran-Mantel-
Haenszel method (with ridit scoring). Responder rates (last obser-
vation carried forward) based on achieved reductions in the BPRS
total score of 20%, 30%, and 40% from baseline to endpoint were
likewise evaluated with the Cochran-Mantel-Haenszel method.
The last-observation-carried-forward, by-visit analyses of changes
in BPRS total and CGI severity scale scores were conducted for all
patients by using ANCOVA.

For patients in each treatment group, discontinuation of treat-
ment was recorded, and the primary reason for discontinuation
was determined and summarized. All observed or volunteered
adverse events occurring during treatment or within 6 days after
the last day of treatment were tabulated by treatment group (by
using the Coding Symbols for Thesaurus of Adverse Reaction
Terms [COSTART] dictionary [45]). Data on adverse events in-
cluded whether the event was treatment emergent (events that ei-
ther were not present at baseline and emerged after treatment
with the study drug or were present at baseline and worsened in
severity during treatment), the body system affected, the pre-
ferred term for the event from the COSTART dictionary, the inves-
tigator’s assessment of severity (mild, moderate, severe), and the
investigator’s assessment of the event’s relationship to the study
medication.

Inferential analyses for change from baseline to endpoint for
all patients (last observation carried forward) in movement disor-
der measures (Extrapyramidal Symptoms Rating Scale, Barnes
akathisia scale, and AIMS scores), body weight, and body mass in-
dex were performed by using ANCOVA, with terms for treatment,
center, and baseline values. Mean changes from baseline to end-
point in QTc interval were summarized by treatment group. The
QTc intervals were calculated by using the formula QTc=QT/
RR**0.4, where RR=heart rate/60 (the expression “RR**0.4” indi-
cates RR raised to the 0.4th power). Differences between the two
groups in mean change in QTc interval were analyzed with a two-
tailed t test.

For laboratory parameters, changes from baseline to endpoint
(week 6 or early termination) in all patients were compared be-
tween treatment groups by using the Wilcoxon rank sum test and
rank ANCOVA for baseline adjustment. The significance of change
within each treatment group was tested by using the Wilcoxon
matched-pairs signed ranks test. Inference analyses were also
performed for HOMA-IR (log).

Results

Demographic and Clinical Characteristics 
of Patients

Three hundred sixty-seven patients were screened for
entry, and 269 were randomly assigned to treatment and
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received at least 1 dose of the study drug. Of the 136 pa-
tients assigned to receive ziprasidone, 51.5% (N=70) com-
pleted the study and 48.5% (N=66) discontinued. Of the
133 patients assigned to receive olanzapine, 63.2% (N=84)
completed the study and 36.8% (N=49) discontinued. The
patients’ demographic and baseline clinical characteris-
tics are summarized in Table 1. There were no notable im-
balances between treatment groups in the distribution of
diagnoses (schizophrenia or schizoaffective disorder) or
duration of disease. A greater percentage of patients ran-
domly assigned to receive olanzapine were male (69%,
compared with 62% of the patients randomly assigned to
receive ziprasidone), but this difference was not statisti-
cally significant. Discontinuation rates and reasons for
discontinuation are listed in Table 2. The Kaplan-Meier es-
timate of the cumulative discontinuation rate was signifi-
cantly higher with ziprasidone (p<0.05), but there were no
significant differences between the groups in rates of dis-
continuation due to lack of efficacy. There were only three
discontinuations due to treatment-related adverse events
in the ziprasidone group and two such discontinuations in
the olanzapine group. The most common reason for dis-
continuation in both groups was a patient factor not re-
lated to the study drug (e.g., protocol violation, loss to fol-

low-up), and the rate of these discontinuations was
numerically higher for ziprasidone.

Dosing

This was a flexible-dose study, in which investigators
were allowed to assign doses according to clinical judgment
within the permissible range. The overall mean daily doses
were 129.9 mg (SD=27.3) for ziprasidone and 11.3 mg (SD=
2.8) for olanzapine; the overall median daily doses were
138.6 mg for ziprasidone and 12.4 mg for olanzapine. After
week 5, the mean daily doses were 139.0 mg (SD=24.7) for
ziprasidone and 13.0 mg (SD=3.1) for olanzapine.

Concomitant Medications

In the ziprasidone group, 96 patients (70.6%) had been
receiving lorazepam at baseline, and 113 (83.1%) were
treated with this agent during the study. In the olanzapine
group, 94 patients (70.7%) were receiving lorazepam at
baseline, and 100 (75.2%) received it during the study. In
both groups, all patients who received lorazepam during
the study started the medication during the first week of
the study.

In the ziprasidone group, 43 patients (31.6%) were re-
ceiving benztropine at baseline, and 34 (25.0%) received it

TABLE 1. Demographic and Clinical Characteristics of Patients With Schizophrenia or Schizoaffective Disorder in a 6-Week
Randomized, Controlled, Double-Blind Comparison of the Efficacy and Tolerability of Ziprasidone and Olanzapine

Characteristic

Patients Receiving Ziprasidone

Male Female Total

N Mean SD Range N Mean SD Range N Mean SD Range
Age (years) 84 36.4 9.6 9–54 52 39.7 9.6 9–55 136 37.7 9.7 9–55
Race

White 43 23 66
Black 22 20 42
Asian 0 2 2
Hispanic 15 6 21
Other 4 1 5

Weight (kg) 84 87.1 21.1 51–141 52 80.7 21.4 40–138 136 84.6 21.4 40–141
Height (cm) 84 177.4 8.4 152–206 52 162.9 8.5 132–180 136 171.9 11.0 132–206
Duration since first diagnosis of 

schizoaffective disorder (years)a 52 16.5 2.0–42.0
Duration since first diagnosis of 

schizophrenia (years)b 84 14.6 0.0–38.0
Age at onset of first psychotic 

episode (years)c 134 22.2 7.0 6–45
Years since onset of first psychiatric 

episoded 134 15.4 9.7 0–42
Brief Psychiatric Rating Scale score

Total 51.5 9.52
Core 15.7 3.56
Anxiety-depression 11.5 3.58

Positive and Negative Syndrome 
Scale score
Total 90 16.6
Negative 22.2 6.06
Positive 23.2 4.93

Clinical Global Impression severity 
scale score 4.9 0.81

Calgary Depression Scale for 
Schizophrenia total score 6.0 4.43

a Duration was unspecified for one patient in the ziprasidone group and one patient in the olanzapine group.
b Duration was unspecified for one patient in the ziprasidone group.
c Median age was 21.0 years for the ziprasidone group and 21.0 years for the olanzapine group.
d Median years since onset was 15.0 for the ziprasidone group and 12.0 for the olanzapine group.
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during the study. Among olanzapine-treated patients, 64
(48.1%) were receiving benztropine at baseline, and 20
(15.0%) received it during the study. In both groups, all pa-
tients who received benztropine during the study started
the medication during the first week of the study, and
benztropine use decreased by study visit.

Efficacy

BPRS total score. BPRS total scores at baseline were
similar for the patients treated with olanzapine and those
treated with ziprasidone; both treatments were associated
with improved BPRS total scores during the 6-week study
(Figure 1), and there were no significant differences be-
tween treatments at either the last inpatient visit (p=0.63,
95% CI=–3.46 to 2.13) or at endpoint (p=0.77, 95% CI=–2.36
to 3.18). These confidence intervals for differences in least
squares mean change (ziprasidone minus olanzapine) in-
cluded zero and remained within the a priori specified
margin of 3.5 points, demonstrating that ziprasidone was
as effective as olanzapine in improving the BPRS total
score. The last-observation-carried-forward, by-visit anal-
ysis indicated progressive improvement in the BPRS total
score with both treatments, with no significant difference
between groups except at day 7, when the ziprasidone

group demonstrated greater improvement than the olan-
zapine group (p<0.008, ANCOVA). Sixty-six (53%) ziprasi-
done-treated patients and 71 (56%) olanzapine-treated
patients demonstrated ≥20% improvement from baseline
at endpoint, 45 (36%) ziprasidone-treated patients and 50
(40%) olanzapine-treated patients demonstrated ≥30%
improvement, and 26 (21%) ziprasidone-treated patients
and 32 (25%) olanzapine-treated patients demonstrated
≥40% improvement. Responder rates did not differ signifi-
cantly between the treatment groups. Similar results were
obtained for the completer population.

CGI severity scale. Patients in the two treatment groups
had similar CGI severity scale scores at baseline, and both
treatments improved the CGI severity scale score, with no
significant between-group difference at either the last in-
patient visit (p=0.74, 95% CI=–0.31 to 0.22) or at endpoint
(p=0.95, 95% CI=–0.27 to 0.29) (Figure 2). Confidence
intervals for differences in least squares mean change
(ziprasidone minus olanzapine) in CGI severity scale
scores included zero and remained within 0.35 points or
less (observed margins), suggesting that ziprasidone was
as effective as olanzapine in improving the CGI severity
scale scores. The last-observation-carried-forward, by-
visit analysis indicated that both treatments rapidly im-

Patients Receiving Olanzapine

Male Female Total

N Mean SD Range N Mean SD Range N Mean SD Range
92 36.4 9.6 8–59 41 40.5 9.7 4–58 133 37.6 9.7 8–59

50 25 75
33 12 45
2 2 4
5 2 7
2 0 2

92 84.0 19.5 53–152 41 85.3 25.5 49–157 133 84.4 21.4 49–157
92 176.8 6.4 157–193 41 164.4 7.5 142–178 133 172.9 8.8 142–193

47 14.9 0.0–39.0

86 13.3 0.0–31.0

131 23.7 8.1 19–48

131 14.0 9.6 0–39

50.7 9.33
15.9 3.33
10.8 3.65

89 16.9
22.3 7.15
23.5 5.18

4.9 0.79

5.7 4.94
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proved CGI severity scale score, with no significant differ-
ence between the groups except at day 7, when the ziprasi-
done group demonstrated a greater improvement than
the olanzapine group (p<0.007, ANCOVA). Similar results
were obtained for completers.

Positive and Negative Syndrome Scale total score.
Baseline Positive and Negative Syndrome Scale scores (to-
tal, positive symptom, and negative symptom scores) were
also similar for the two treatment groups, and both treat-
ments improved all three scores over the course of the 6-
week study. There were no significant differences between
treatments. The 95% confidence intervals for differences
in least squares mean change (ziprasidone minus olanza-
pine) in the total score (95% CI=–5.63 to 3.35 for the last in-
patient visit; 95% CI=–4.44 to 5.21 at endpoint), which
included zero and remained within 6 points or less (ob-
served margins), indicated that ziprasidone was as effica-
cious as olanzapine in improving this measure.

The last-observation-carried-forward, by-visit analysis
indicated that both ziprasidone and olanzapine treatment
resulted in rapid improvement in total, positive symptom,
and negative symptom scores. No significant differences
between the groups were observed except at the week 1
visit, when differences in favor of ziprasidone in the total
score (p<0.03, ANCOVA) and the positive symptom score
(p<0.03, ANCOVA) were found.

BPRS core items score and anxiety and depression
score. Ziprasidone and olanzapine both improved BPRS-
derived core and anxiety-depression factors. There was no
statistically significant difference between the ziprasidone
and olanzapine groups at any visit or at endpoint.

CGI improvement scale. In CGI improvement scale
ratings for the last inpatient visit, 41.3% of the patients in
the ziprasidone treatment group were rated much im-
proved and 11.1% were rated very much improved. At

endpoint, 34.1% of the patients in the ziprasidone group
were rated much improved and 15.1% were rated very
much improved. In the olanzapine group, at the last inpa-
tient visit, 43.4% of the patients were rated much im-
proved and 10.1% were rated very much improved. At
endpoint, 38.8% of the olanzapine-treated patients were
rated much improved and 17.8% were rated very much
improved. There were no significant differences between
the ziprasidone and olanzapine groups at any study visit
or endpoint in CGI improvement scale ratings.

Calgary Depression Scale for Schizophrenia. Improve-
ments in depressive symptoms were demonstrated by the
Calgary Depression Scale for Schizophrenia scores for both
treatment groups, with no significant between-group dif-
ference (differences in least squares mean change [ziprasi-
done minus olanzapine]: p=0.78, 95% CI=–1.17 to 0.88 for
the last inpatient visit; p=0.38, 95% CI=–0.48 to 1.24 for
endpoint). Patients randomly assigned to receive ziprasi-
done improved from their baseline score of 6.0 by –2.39,
and those treated with olanzapine had an average score of
5.7 at baseline that declined by –2.78 at endpoint. The 95%
confidence intervals included zero and remained within
1.5 points or less, suggesting that ziprasidone was as effica-
cious as olanzapine in improving the Calgary Depression
Scale for Schizophrenia score.

Safety, Tolerability, and Health Status

Adverse events. Treatment-emergent adverse events
were experienced by 84.6% (115 of 136) of ziprasidone-
treated patients and 71.4% (95 of 133) of olanzapine-

TABLE 2. Primary Reasons for Discontinuation of Patients
With Schizophrenia or Schizoaffective Disorder From a 6-
Week Randomized, Controlled, Double-Blind Trial of
Ziprasidone and Olanzapine

Primary Reason 
for Discontinuation

Patients Receiving 
Ziprasidone (N=136)

Patients Receiving 
Olanzapine (N=133)

N % N %
Alla 66 48.5 49 36.8
Related to study drug 16 11.8 13 9.8

Adverse event 3 2.2 2 1.5
Laboratory data 1 0.7 0 0.0
Lack of efficacyb 12 8.8 11 8.3

Not related to study 
drug 50 36.8 36 27.1
Adverse event 7 5.1 2 1.5
Laboratory data 0 0.0 1 0.8
Otherc 6 4.4 8 6.0
Patient factorsd 37 27.2 25 18.8

a p<0.05 for comparison of Kaplan-Meier survival curves between
the two treatment groups.

b p=0.64 for comparison of Kaplan-Meier survival curves between
the two treatment groups.

c Includes protocol violation, failure to meet study entry criteria.
d Includes withdrawn consent, loss to follow-up.

FIGURE 1. Least Squares Mean Changes in Brief Psychiatric
Rating Scale (BPRS) Total Score in Patients With Schizo-
phrenia or Schizoaffective Disorder in a 6-Week Trial of
Ziprasidone and Olanzapine

a No significant differences between groups (last observation carried
forward) (p=0.77, 95% CI=–2.36 to 3.18).
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treated patients (Table 3); 46.3% (63 of 136) of ziprasi-
done-treated patients and 39.8% (53 of 133) of olanza-
pine-treated patients experienced treatment-emergent
adverse events that were judged by investigators to be
treatment related.

Movement disorder evaluation. At baseline, Extrapy-
ramidal Symptoms Rating Scale, Barnes akathisia scale,
and AIMS scores were similar for the two groups. There
were no significant differences between treatment groups
at endpoint for any of these measures, and the scores for
these measures were low in both groups. The mean score
for the Extrapyramidal Symptoms Rating Scale parkinso-
nian, dystonia, and dyskinesia behavioral item decreased
from 2.2 at baseline to 1.8 at endpoint in patients receiving
ziprasidone and from 1.8 to 1.4 in those receiving olanza-
pine (p=0.49, t test derived from ANCOVA). The Barnes
akathisia scale mean score remained unchanged at 2.0 in
patients receiving ziprasidone, and decreased from 1.6 to
1.4 in those randomly assigned to receive olanzapine, but
the between-group difference was not significant (p=0.11,
t test derived from ANCOVA). The mean AIMS movement
ratings total score decreased from 1.7 to 1.3 in patients re-
ceiving ziprasidone and from 1.8 to 1.4 in those randomly
assigned to receive olanzapine (p=0.94, t test derived from
ANCOVA).

Body weight, body mass index, and vital signs.
Among patients for whom baseline and endpoint weight
and height data were available (116 patients in the ziprasi-
done group and 120 patients in the olanzapine group), the

baseline mean body weight values and baseline body mass
index values for the two groups were comparable. Com-
pared with the ziprasidone-treated patients, the olanza-
pine-treated patients exhibited significantly greater changes
in weight (p<0.001, t test derived from ANCOVA) and body
mass index (p=0.0005, t test derived from ANCOVA) (Fig-
ure 3). There were few clinically significant changes in vital
signs associated with either treatment.

Clinical Laboratory Test Values

Standard clinical laboratory tests. Sixty-six (58%) of
113 patients in the ziprasidone group and 80 (67%) of 119
patients in the olanzapine group had clinically significant
laboratory test abnormalities when laboratory test results
were analyzed without regard to baseline abnormality.
The median values for most laboratory parameters in the
two treatment groups were comparable, and only small,
clinically insignificant changes from baseline were noted
during the course of the study.

Serum lipid profile. Changes from baseline to endpoint
(week 6 or early termination) in fasting total cholesterol,
LDL cholesterol, and triglycerides are shown in Figure 4. In
patients who received olanzapine, there was a median
increase of 19.5 mg/dl in total cholesterol, compared with
the baseline median of 183.5 mg/dl (p<0.0001, Wilcoxon
matched-pairs signed ranks test). Patients who received
ziprasidone had a median change of –1 mg/dl, compared
with the baseline median of 185.0 mg/dl (p=0.48, Wilcoxon
matched-pairs signed ranks test). The difference between
groups in median change in total cholestorol was signifi-
cant (p<0.0001, rank ANCOVA with adjustment for baseline
values). The level of triglycerides increased by a median of
26 mg/dl from a baseline median of 124 mg/dl in the olan-
zapine group (p=0.0003, Wilcoxon matched-pairs signed
ranks test) and decreased by a median of 2 mg/dl from a
baseline median of 123 mg/dl in the ziprasidone group (p=
0.77, Wilcoxon matched-pairs signed ranks test). The differ-

FIGURE 2. Least Squares Mean Changes in Clinical Global
Impression (CGI) Severity Scale Score in Patients With
Schizophrenia or Schizoaffective Disorder in a 6-Week Trial
of Ziprasidone and Olanzapine

a No significant differences between groups (last observation carried
forward) (p=0.95, 95% CI=–0.27 to 0.29).
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TABLE 3. Treatment-Emergent Adverse Events in Patients
With Schizophrenia or Schizoaffective Disorder in a 6-Week
Randomized, Controlled, Double-Blind Trial of Ziprasidone
and Olanzapine, by Body System

Patients Receiving
Ziprasidone 

(N=136)a

Patients Receiving
Olanzapine 
(N=133)a

Body System N % N %
Body as a whole 52 38.2 39 29.3
Cardiovascular 7 5.1 10 7.5
Digestive 55 40.4 41 30.8
Endocrine 1 0.7 0 0.0
Hematic and lymphatic 3 2.2 5 3.8
Metabolic and nutritional 5 3.7 14 10.5
Musculoskeletal 8 5.9 8 6.0
Nervous 82 60.3 64 48.1
Respiratory 24 17.6 16 12.0
Skin and appendages 14 10.3 10 7.5
Special senses 8 5.9 6 4.5
Urogenital 9 6.6 5 3.8
a Patients were counted only once per treatment for adverse events

associated with each body system.
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ence between groups in median change in the level of tri-
glycerides was significant (p<0.003, rank ANCOVA with ad-
justment for baseline values). The LDL cholesterol level
increased by a median of 13 mg/dl from a baseline median
of 108 mg/dl in the olanzapine group (p<0.0001, Wilcoxon
matched-pairs signed ranks test) and decreased by a me-
dian of 1 mg/dl from a baseline median of 114 mg/dl in the
ziprasidone group (p=0.78, Wilcoxon matched-pairs signed
ranks test); the difference between groups in change in me-
dian values was significant (p<0.0004, rank ANCOVA with
adjustment for baseline values). The homocysteine level
decreased by a median of 1.06 mg/dl from a baseline me-
dian of 9.32 mg/dl in the olanzapine group (p<0.0001, Wil-
coxon matched-pairs signed ranks test) and by a median of
0.38 mg/dl from a baseline median of 8.57 mg/dl in the
ziprasidone group (p<0.002, Wilcoxon matched-pairs
signed ranks test); the difference between groups in change
in median values was significant (p<0.005, rank ANCOVA
with adjustment for baseline values). The apolipoprotein B
level increased by a median of 9.0 mg/dl from a baseline
median of 91.0 mg/dl with olanzapine (p<0.0001, Wilcoxon
matched-pairs signed ranks test) and decreased by a me-
dian of 3.0 mg/dl from a baseline median of 97.5 mg/dl with
ziprasidone (p=0.17, Wilcoxon matched-pairs signed ranks
test); the difference between groups in change in median
values was significant (p<0.0001, rank ANCOVA with adjust-
ment for baseline values). Neither treatment was observed
to significantly alter HDL cholesterol, apolipoprotein A-I, or
lipoprotein (a) levels.

Glucose metabolism. Neither treatment was observed
to affect significantly fasting serum glucose levels. For pa-

tients who received ziprasidone, the median baseline
glucose level was 92.0 mg/dl and the median change from
baseline was 1.0 mg/dl. For patients who received olanza-
pine, the median baseline glucose level was 90.5 mg/dl
and the median change from baseline was 1.0 mg/dl. How-
ever, measurements of glucose metabolism demonstrated
significant effects of olanzapine, but not ziprasidone, on
serum insulin, C-peptide, and HOMA-IR (log). In patients
who received olanzapine, the fasting serum insulin level
increased by a median of 3.30 µU/ml from a baseline me-
dian of 9.90 µU/ml (p<0.0001, Wilcoxon matched-pairs
signed ranks test), compared with a median increase of
0.25 µU/ml from a baseline median of 11.75 µU/ml (p=
0.33, Wilcoxon matched-pairs signed ranks test) in pa-
tients who received ziprasidone. The difference between
groups in change from baseline approached significance
(p=0.051, rank ANCOVA with adjustment for baseline val-
ues). The level of C-peptide in patients who received olan-
zapine increased by a median of 0.46 µU/ml from a base-
line median of 2.65 µU/ml (p<0.0001, Wilcoxon matched-
pairs signed ranks test), compared with a median increase
of 0.16 µU/ml from a baseline median of 2.85 µU/ml (p=
0.29, Wilcoxon matched-pairs signed ranks test) in pa-

FIGURE 3. Least Squares Mean Changes in Body Weight and
Body Mass Index From Baseline to Endpoint in Patients With
Schizophrenia or Schizoaffective Disorder in a 6-Week Trial
of Ziprasidone and Olanzapine

a Significant difference between groups (last observation carried for-
ward) (p<0.0001, t test derived from ANCOVA).

b Significant difference between groups (last observation carried for-
ward) (p<0.0005, t test derived from ANCOVA).
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FIGURE 4. Median Changes in Total Cholesterol, Low-Den-
sity Lipoprotein, and Triglyceride Levels From Baseline to
Endpoint in Patients With Schizophrenia or Schizoaffective
Disorder in a 6-Week Trial of Ziprasidone and Olanzapine

a Significant difference between baseline and endpoint in patients re-
ceiving olanzapine (p<0.0001, Wilcoxon matched-pairs signed ranks
test). Significant difference between groups (p<0.0001, ANCOVA).

b Significant difference between baseline and endpoint in patients re-
ceiving olanzapine (p<0.0001, Wilcoxon matched-pairs signed ranks
test). Significant difference between groups (p=0.0004, ANCOVA).

c Significant difference between baseline and endpoint in patients re-
ceiving olanzapine (p=0.0003, Wilcoxon matched-pairs signed ranks
test). Significant difference between groups (p<0.003, ANCOVA).
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tients who received ziprasidone. The difference between
groups in change from baseline did not reach significance
(p=0.07, rank ANCOVA with adjustment for baseline val-
ues). Olanzapine-treated patients exhibited a median in-
crease in HOMA-IR (log) of 0.26 from a baseline median of
3.66 (p<0.0001, Wilcoxon matched-pairs signed ranks
test), compared with a median increase of 0.06 from a
baseline median of 3.87 (p=0.22, Wilcoxon matched-pairs
signed ranks test) in patients who received ziprasidone.
The differences between groups in change from baseline
did not reach significance (p=0.08, rank ANCOVA with ad-
justment for baseline values).

Uric acid. Both treatments were associated with increased
uric acid levels, but the increase observed for olanzapine
was significantly greater than that with ziprasidone. Uric
acid increased from a baseline median of 5.50 mg/dl by a
median of 0.65 mg/dl in patients who received olanzapine,
compared with a median increase of 0.10 mg/dl from a
baseline median of 5.40 mg/dl for the ziprasidone group
(p<0.0001 and p<0.03, respectively, for within-group com-
parisons of change from baseline, Wilcoxon matched-pairs
signed ranks test; p<0.004 for between-group comparison
of change from baseline, rank ANCOVA).

QTc Interval

The mean change from baseline for QTc interval was
6.08 msec in the ziprasidone group and 0.52 msec for the
olanzapine group (p<0.05, t test, two-tailed), consistent
with the known profile of each compound. No patient in
either group exhibited a QTc interval ≥500 msec.

Discussion

To our knowledge, this study is the first published ran-
domized, double-blind comparison of ziprasidone and
olanzapine. Our results demonstrate that ziprasidone was
comparable in efficacy to olanzapine in improving all
measures of psychosis, depressive symptoms, and disease
severity and that both agents were well tolerated overall.

A unique aspect of this trial was the thorough evaluation
of changes in metabolic parameters as well as weight.
Ziprasidone had minimal effects on weight and was not
associated with adverse changes in blood lipids or mea-
sures of glycemic control. In contrast, olanzapine was as-
sociated with significant increases in body weight, fasting
lipids, fasting insulin, and HOMA-IR (log), a well-estab-
lished measure of insulin resistance.

We observed a mean weight increase of 3.57 kg in pa-
tients who received olanzapine. The finding of weight gain
with olanzapine is consistent with results of a meta-analy-
sis (2). In the general population, obesity is a risk factor for
death from coronary heart disease (46), and larger epide-
miological studies support the plausibility of a linear rela-
tionship between increase in body weight above normal
and mortality (47). Obesity is also associated with hyper-

tension, type II diabetes, and certain malignancies (e.g.,
prostate, ovarian, and colon cancers) (46).

In our study, olanzapine-treated patients had median
changes in total cholesterol, LDL cholesterol, and triglyc-
eride levels that represented increases from baseline of
approximately 10%, 13%, and 25%, respectively. Elevated
LDL cholesterol is a major risk factor for coronary heart
disease and other clinical sequelae of atherosclerosis, and
the relationship between LDL cholesterol and coronary
heart disease risk is continuous throughout the range of
values typically found in the United States (48). Risk of
coronary heart disease rises with increased cholesterol
level, but especially when the total cholesterol level rises
above 200 mg/dl (49). Elevation in triglycerides is also a
risk factor for coronary heart disease (50); in a meta analy-
sis, a 1-mmol/liter (88.7-mg/dl) increase in the level of
triglycerides was associated with a 32% increase in risk of
coronary heart disease in men and a 76% increased risk in
women (51). Olanzapine has been associated with signifi-
cant hypertriglyceridemia in other studies (28, 29).

In this study, the median change in insulin levels observed
in olanzapine-treated patients represented a 33.7% increase
over median baseline, in contrast to a 2.9% increase in
ziprasidone-treated patients. The median HOMA-IR (log)
change associated with olanzapine represented a 7.4% in-
crease, compared with a 1.8% increase associated with
ziprasidone. In individuals without diabetes, increased
insulin concentrations generally reflect insulin resistance
(52). Hyperinsulinemia and insulin resistance strongly
predict the development of type II diabetes, both in low-
risk and high-risk populations (53). Moreover, they have
been associated in some studies with development of cor-
onary heart disease.

An important consideration is whether the observed
differences in changes in weight and metabolic parame-
ters are sustained or increased in long-term treatment.
Available data suggest that sustained or increased changes
are likely. In a 1-year placebo-controlled trial, ziprasidone
demonstrated a weight-neutral profile (6). Substantial in-
creases in weight and triglycerides are sustained in long-
term treatment with olanzapine (28, 29, 54).

Schizophrenia is associated with higher liability for obe-
sity and hyperglycemia or diabetes, independent of treat-
ment (2, 55). It is yet unclear whether schizophrenia or
antipsychotic therapy for the disease is associated with in-
creased risk of this syndrome. Risk of death related to coro-
nary heart disease is significantly higher in persons with
schizophrenia than in the general population, and the ex-
cess mortality seen in schizophrenia is due primarily to
natural causes, e.g., coronary heart disease and cerebro-
vascular disease, rather than to suicide or other unnatural
causes (56). For patients with schizophrenia, increased
risk of coronary events may be compounded by inade-
quate access to nonpsychiatric health care and by poor
adherence to nonpsychiatric treatment (57). Thus, possi-
ble adverse effects of medication on risk of cardiovascular
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disease may be of particular concern in many patients
with schizophrenia.

In this study, a mean change from baseline in the QTc in-
terval of 6.08 msec was observed in the ziprasidone group,
compared with 0.52 msec for the patients who received
olanzapine, a statistically significant difference. No patient
had a QTc interval ≥500 msec while taking a study drug.
These observations are consistent with the 6–10-msec
change demonstrated with ziprasidone doses of 80–200
mg/day studied in fixed-dose, placebo-controlled trials
(58) and were not associated with any excess of cardiovas-
cular adverse events.

In this trial, olanzapine was administered at a fixed dose
of 5 mg/day on days 1 and 2 and 10 mg/day on days 3–7.
For the remainder of the 6-week study, it was administered
at a flexible dose of 5, 10, or 15 mg/day. This regimen is
consistent with the current prescribing information for
olanzapine, which recommends beginning with either 5 or
10 mg/day with a target dose of 10 mg/day within several
days (package insert for Xyprexa [olanzapine], Eli Lilly and
Company, Indianapolis, 2001). Accumulated clinical expe-
rience with an antipsychotic may indicate that the dose
recommended in the labeling is not necessarily optimal.
However, our regimen is also comparable to the flexible
dosing regimen employed in the trial of olanzapine and
risperidone reported by Conley and Mahmoud (20), which
began with 10 mg/day of olanzapine on days 1–2, followed
by 5–10 mg/day on days 3–7, 5–15 mg/day on days 8–14,
and 5–20 mg/day on days 15–56. In this 8-week study, the
mean modal daily dose was 12.4 mg for olanzapine, com-
pared with 11 mg in our study. It is noteworthy that the
endpoint mean dose in the 8-week trial (13.1 mg/day) was
nearly identical to the mean dose after week 5 in our study
(13 mg/day).

Conclusions

In this study, ziprasidone demonstrated efficacy equiva-
lent to olanzapine in controlling symptoms of schizophre-
nia, while being associated with a lower incidence of weight
gain and more favorable effects on lipid profile and other
metabolic parameters. Additional controlled studies are
needed to evaluate the efficacy and tolerability of ziprasi-
done versus olanzapine in longer-term treatment and to de-
termine whether the differences between these agents with
regard to weight gain and lipid and insulin alterations are
sustained and are likely to influence general health status.
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