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Objective: The efficacy and safety of
olanzapine were compared with those of
ziprasidone.

Method: This was a multicenter random-
ized, double-blind, parallel-group, 28-
week study of patients with schizophrenia.
Patients were randomly assigned to treat-
ment with 10-20 mg/day of olanzapine or
80-160 mg/day of ziprasidone. The pri-
mary efficacy measure was the Positive
and Negative Syndrome Scale total score.
Secondary efficacy and safety measures in-
cluded Positive and Negative Syndrome
Scale subscales as well as mood, quality of
life, and extrapyramidal symptom scales.
Safety was evaluated by recording treat-
ment-emergent adverse events and mea-
suring vital signs and weight.

Results: The study was completed by
significantly more olanzapine-treated
patients (165 of 277, 59.6%) than ziprasi-
done-treated patients (115 of 271, 42.4%).
At 28 weeks, the olanzapine-treated
patients showed significantly more im-

provement than the ziprasidone-treated
patients on the Positive and Negative Syn-
drome Scale overall scale and all subscales
and on the Clinical Global Impression rat-
ings of severity of illness and improve-
ment. The responder rate was higher for
olanzapine than for ziprasidone. Extra-
pyramidal symptoms were not signifi-
cantly different between groups in change-
to-endpoint analyses, but results favored
olanzapine on baseline-to-maximum
changes. Weight change was significantly
greater with olanzapine (mean=3.06 kg,
SD=6.87) than with ziprasidone (mean=
-1.12 kg, SD=4.70). Fasting lipid profiles
were significantly superior in the ziprasi-
done group; there was no significant dif-
ference in fasting glucose level.

Conclusions: Olanzapine treatment re-
sulted in significantly greater psychopa-
thology improvement and higher response
and completion rates than ziprasidone
treatment, while ziprasidone was superior
for weight change and lipid profile.

(Am J Psychiatry 2005; 162:1879-1887)

Atypical antipsychotic drugs have been widely ac-
cepted over traditional antipsychotics for the treatment of
schizophrenia. There is, however, lack of agreement re-
garding differential efficacy among individual atypicals.
Some investigators have suggested that the currently
available antipsychotics, with the exception of clozapine,
have comparable efficacy (1, 2). Other head-to-head trials
have yielded mixed results (3—-8). Duration of the trial, ap-
propriate dosing, and patient characteristics may account
for the inconclusive results. Results from a recent meta-
analysis of 124 randomized, controlled trials of 10 atypical
antipsychotics versus typical antipsychotics suggest that
differences may exist between atypical agents in their abil-
ity to reduce psychopathology (9).

Olanzapine was shown to be superior to placebo or
haloperidol on all five factors of the Positive and Negative
Syndrome Scale (10) in a meta-analysis of four large clini-
cal trials (6 weeks in duration) in patients with schizo-
phrenia spectrum disorders (11). Ziprasidone demon-
strated superiority to placebo in a short-term, acute-
phase clinical trial (12) and equivalence to haloperidol
(13, 14) and risperidone (15) in alleviating psychopathol-
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ogy in patients with schizophrenia. Both ziprasidone (16)
and olanzapine (17) have demonstrated superiority to
placebo in maintaining treatment response in patients
with schizophrenia.

To date, no trials comparing olanzapine and ziprasi-
done have been published, to our knowledge. However,
Simpson et al. have presented some results of a 6-week
double-blind comparator trial in patients with schizo-
phrenia or schizoaffective disorder (18) and its 6-month
extension phase for drug responders (19). The short-term
(20) and long-term (19) results showed similar improve-
ments on all efficacy scales for the two drugs and weight
and metabolic advantages for ziprasidone.

It is important to understand the comparative efficacy
and safety of atypical antipsychotics for the treatment of
schizophrenia, particularly in longer-duration trials.
Therefore, we conducted a multicenter randomized, dou-
ble-blind, parallel-group, 28-week study comparing the
efficacy and safety of olanzapine (10-20 mg/day) with
those of ziprasidone (80-160 mg/day) in patients with
schizophrenia.
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TABLE 1. Baseline Demographic and Iliness Characteristics of Patients With Schizophrenia in a 28-Week Comparison of

Olanzapine and Ziprasidone

Variable Olanzapine (N=277)  Ziprasidone (N=271) Analysis
N % N % p (Fisher’s exact test)

Gender 0.73

Male 180 65.0 172 63.5

Female 97 35.0 99 36.5
Ethnic origin 0.83

Caucasian 115 41.5 124 45.8

African descent 78 28.2 66 24.4

Hispanic 63 22.7 61 225

Other 21 7.6 20 7.4

Mean SD Mean SD F df p

Age (years) 40.1 11.6 38.2 12.1 4.38 1, 500 0.04
Age at onset (years) 23.9 8.3 22.8 8.3 3.10 1, 499 0.08
Number of previous episodes 7.0 6.8 6.6 7.2 0.60 1,357 0.44
Positive and Negative Syndrome Scale total score 99.8 19.1 102.0 21.2 1.68 1, 500 0.20

Method

Patients

Male or female in- and outpatients (ages 18-75 years) with
schizophrenia (DSM-1IV) were recruited from 12 sites in Europe
and North and South America. The study protocol was approved
by local ethical review boards and carried out in accordance with
the Declaration of Helsinki. Each patient, or the authorized legal
representative, signed an informed consent document that fully
explained the risks and benefits of study participation. To be in-
cluded, the patient had to have a baseline score of 42 or higher on
the Brief Psychiatric Rating Scale (21) and a score of 4 or higher on
at least one positive symptom item of the Positive and Negative
Syndrome Scale. The patient was also required to have a score of
4 or higher on the severity of illness scale of the Clinical Global
Impression (CGI) (21, pp. 218-222).

Study Design

This was a randomized, double-blind, parallel-group study
(trial HGHJ) that was conducted at multiple study sites and lasted
28 weeks. Study period 1 (2-9 days) was the screening, washout,
and single-blind placebo lead-in period. Visit 1 consisted of
screening tests, medical history, psychiatric and physical exami-
nations, laboratory tests, and two ECGs. Patients were excluded if
they had participated in a clinical trial of another drug within 1
month before study entry, had been treated with an injectable de-
pot antipsychotic within one treatment cycle before study entry,
or had been treated with clozapine within the 7 days before
enrollment. Patients who had used olanzapine or ziprasidone
within 6 months of the study’s start and whose treatment had
been withdrawn because of clinically important and/or intolera-
ble adverse events or who exhibited a lack of treatment response
were also excluded. Patients found to have congenital long QT
syndrome, a QTc interval longer than 500 msec, or any ECG ab-
normality that would confound measurement of the QT interval
at visit 1 or 2 were also excluded. Patients were also excluded if
they had DSM-IV substance dependence within the past month
or had a serious, unstable illness.

Study period 2 was the 28-week double-blind therapy period.
Qualifying patients were randomly assigned at a 1:1 ratio, and
dosing was determined according to the package inserts: olanza-
pine at a dose of 10 mg once daily and ziprasidone at 20 mg twice
per day, beginning at visit 2. After 3 days, the ziprasidone dose
was increased to 40 mg twice per day while the olanzapine dose
remained stable. Thereafter, the dose could be increased by one
increment at each visit: olanzapine, 5 mg/day to a maximum of 20
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mg/day; ziprasidone, 40 mg/day to a maximum of 160 mg/day.
The dose could be reduced by the same increment; however, pa-
tients were discontinued if they could not tolerate the minimum
dose (olanzapine, 10 mg/day; ziprasidone, 80 mg/day). Patients
were assessed weekly for the first 2 months and seven additional
times thereafter.

Patients who intentionally missed all antipsychotic doses for 5
consecutive days or who took less than 50% of the prescribed
doses within one visit interval were removed from the study.
Moreover, patients intentionally taking more than the prescribed
amount of medication on a regular basis were discontinued.

Lorazepam (<4 mg/day) was permitted during study period 1.
Benzodiazepine or hypnotic monotherapy was permitted during
study period 2 (<10 mg/day of diazepam equivalents recom-
mended). Patients requiring more than two concurrent benzo-
diazepine hypnotic medications were removed from the study.
Benztropine mesylate or biperiden was allowed up to 6 mg/day if
extrapyramidal symptoms occurred or existed at visit 1. Once
these symptoms had resolved, the dose was reduced as much as
possible. Prophylactic use of anticholinergic medication for ex-
trapyramidal symptoms was prohibited.

Assessments

The primary efficacy assessment was reduction from baseline
to 28 weeks in the total score on the Positive and Negative Syn-
drome Scale (10), each item of which is scored on a scale of 1-7.
The secondary efficacy measurements included the Positive and
Negative Syndrome Scale subscales evaluating positive and nega-
tive symptoms, general psychopathology, cognition, and excit-
ability. Response was defined in the protocol as a 30% or greater
improvement in the Positive and Negative Syndrome Scale total
score at week 8.

The Positive and Negative Syndrome Scale and the CGI severity
of illness scale (22, pp. 218-222) were used to measure symptom
exacerbation and time to exacerbation. The Montgomery-Asberg
Depression Rating Scale (23) and Hamilton Anxiety Rating Scale
(22, pp. 194-198) were used to evaluate improvement in depres-
sive symptoms and anxiety, respectively. The CGI improvement
scale (22, pp. 218-222) was used to evaluate overall symptom im-
provement. The Heinrichs-Carpenter Quality of Life Scale (24)
evaluated health-related quality of life.

The safety of olanzapine versus ziprasidone was evaluated by
comparing rates of treatment-emergent adverse events, vital
signs, weight, and results of ECGs and laboratory tests. Fasting
levels of glucose and lipids were measured at baseline and weeks
8, 16, 24, and 28. The incidence and severity of extrapyramidal
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symptoms were measured by the Simpson-Angus Rating Scale
(25), Barnes Rating Scale for Drug-Induced Akathisia (26), and
Abnormal Involuntary Movement Scale (AIMS) (22, pp. 534-537).
Both baseline-to-endpoint and baseline-to-maximum changes in
scores were assessed.

Statistical Method's

The analyses were done on an intent-to-treat basis unless oth-
erwise specified. Categorical data were analyzed by using Fisher’s
exact test. The measures of comparative efficacy and safety—Pos-
itive and Negative Syndrome Scale total (primary outcome mea-
sure) and subfactors, CGI, depression and anxiety scales, quality
of life scale, weight, fasting glucose level, lipid levels, prolactin
level, and QTc interval—were determined by using two analytic
approaches: mixed-effects model with repeated measures and last
observation carried forward. Postbaseline data, i.e., the scores at
each visit, were analyzed by using a mixed-effects model with re-
peated measures (primary data analysis) that included terms for
treatment, investigator, visit, treatment-by-visit interaction, base-
line value, and baseline-by-visit interaction. Change from baseline
to the last observation carried forward was analyzed by using a
fixed-effects analysis of covariance including terms for treatment,
investigator, and baseline value in the model. Analyses of CGI im-
provement scores did not include baseline terms, because a base-
line CGI improvement score was not determined. All tests of hy-
potheses were considered significant if the two-sided p value was
less than 0.05. Measures of extrapyramidal symptoms were ana-
lyzed in two ways as specified in the protocol: mean change to
endpoint and change to maximum. SAS version 8.2 (SAS Institute,
Cary, N.C.) was used for the statistical analysis.

Results

Patient Baseline Demographic
and lliness Characteristics

A total of 548 patients were randomly assigned to olan-
zapine (N=277) and ziprasidone (N=271) (Table 1). Age
was the only baseline value for which there was a statisti-
cally significant difference between the two groups. The
majority of patients were male (64.2%), and the primary
ethnic groups were Caucasian (43.6%), African descent
(26.3%), and Hispanic (22.6%).

Patient Disposition

Significantly more olanzapine-treated patients than
ziprasidone-treated patients completed the study (Table 2).
Among the reasons for discontinuation, only lack of efficacy
and aggravation of psychosis were significantly different
between groups (both differences favored olanzapine).

Treatment Characteristics

The mean modal doses were 15.27 mg/day (SD=4.52) for
olanzapine and 115.96 mg/day (SD=39.91) for ziprasi-
done. Dose escalation was similar in the two groups, with
83.5% of olanzapine-treated and 92.5% of ziprasidone-
treated patients reaching their modal dose by week 4. The
change in mean daily dose by week showed similar trends
in the two groups. The mean proportions of patients com-
pliant with the study drug regimen were statistically differ-
ent, 97.8% (SD=0.1) for olanzapine and 94.9% (SD=0.1) for
ziprasidone (F=15.04, df=1, 492, p<0.001). Analysis of dose
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TABLE 2. Disposition of Patients With Schizophrenia in a
28-Week Comparison of Olanzapine and Ziprasidone

Olanzapine Ziprasidone
Disposition and Reason for (N=277) (N=271) (Fisher’s
Discontinuation N % N %  exact test)
Completed study 165 59.6 115 424 <0.001
Discontinued study
Adverse events 32 11.6 41 15.1 0.26
Aggravation of psychosis 4 14 12 4.4 0.05
Lack of efficacy 20 72 37 137 0.02
Lost to follow-up 12 43 12 4.4 1.00
Patient decision 16 58 26 9.6 0.11
Criteria not met 24 8.7 27 100 0.66
Sponsor decision 1 0.4 4 1.5 0.22
Physician decision 7 25 9 33 0.63

by inpatient or outpatient status at study entry showed
that for both drugs the mean modal dose was slightly
higher for inpatients than for outpatients (olanzapine:
mean=16.74 mg, SD=3.76, N=43, versus mean=15.00 mg,
SD=4.6, N=230; ziprasidone: mean=123.08 mg, SD=42.44,
N=39, versus mean=114.74 mg, SD=39.43, N=228). How-
ever, this difference was statistically significant only in the
olanzapine group (F=5.20, df=1, 271, p=0.02). The total
score on the Positive and Negative Syndrome Scale at en-
try did not significantly differ between inpatient and out-
patient groups treated with either drug.

The percentage of patients taking at least one dose of a
benzodiazepine was significantly greater in the ziprasi-
done group than in the olanzapine group (53.5% versus
40.4%) (p=0.003, Fisher’s exact test). In addition, signifi-
cantly more ziprasidone-treated patients took a benzo-
diazepine for 1-14 days (22.9% versus 14.8%) (p=0.02,
Fisher’s exact test) but not for durations exceeding 14 days
(30.6% versus 25.6%) (p=0.22, Fisher’s exact test). Signifi-
cantly more ziprasidone-treated patients than olanza-
pine-treated patients received at least one dose of an anti-
cholinergic (15.5% versus 7.2%) (p=0.003, Fisher’s exact
test). In addition, significantly more ziprasidone-treated
patients took an anticholinergic for 1-14 days (8.9% versus
1.4%) (p<0.001, Fisher’s exact test) but not for durations of
more than 14 days (6.6% versus 5.8%) (p=0.73, Fisher’s ex-
act test).

Efficacy

On the primary efficacy measure, the Positive and Neg-
ative Syndrome Scale total score, the olanzapine-treated
patients showed significantly greater improvement than
the ziprasidone-treated patients, according to both the
mixed-effects model with repeated measures and analyses
with the last observation carried forward (Table 3). The
difference appeared as early as week 3 and was present at
all time points from week 6 to endpoint (Figure 1). The
olanzapine-treated patients demonstrated significantly
greater baseline-to-endpoint improvement than the
ziprasidone-treated patients (Table 3). The olanzapine-
treated patients also showed superior baseline-to-end-
point improvement on the Positive and Negative Syn-
drome Scale subscales compared with the ziprasidone-
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TABLE 3. Changes in Clinical Measures for Patients With Schizophrenia in a 28-Week Comparison of Olanzapine and

Ziprasidone

Last Observation Carried Forward

Mixed-Effects Model
With Repeated Measures

Baseline Change in Score Difference Difference
Score at Endpoint Between Groups Endpoint Score? Between Groups
Scale Mean SD Mean SD F df p Least Squares Mean  SE t df p
Positive and Negative
Syndrome Scale
Total 29.39 1,480 <0.001 -4.65 377 <0.001
Olanzapine (N=268) 99.5 185 -35.7 26.5 58.4 1.3
Ziprasidone (N=261) 101.8 21.1 -26.0 28.3 67.3 1.5
Positive symptoms 31.12 1,480 <0.001 -5.02 358 <0.001
Olanzapine (N=268) 245 6.0 -10.5 8.0 12.4 0.4
Ziprasidone (N=261) 250 6.3 -7.6 8.7 14.9 0.4
Negative symptoms 19.22 1,480 <0.001 -3.03 376 0.003
Olanzapine (N=268) 264 6.0 -85 7.4 16.6 0.4
Ziprasidone (N=261) 272 7.0 -6.3 7.6 18.5 0.5
General psychopathology 25.91 1,480 <0.001 -4.08 370 <0.001
Olanzapine (N=268) 48.6 10.2 -16.7 13,5 29.3 0.7
Ziprasidone (N=261) 495 115 -121 14.3 333 0.8
Cognition 26.03 1,480 <0.001 -4.18 389 <0.001
Olanzapine (N=268) 241 5.7 -8.2 6.9 14.6 0.4
Ziprasidone (N=261) 247 6.3 -5.8 7.5 16.9 0.4
Excitability 26.25 1,480 <0.001 -4.13 203 <0.001
Olanzapine (N=268) 14.0 5.0 -5.4 5.6 7.7 0.2
Ziprasidone (N=261) 143 52 =36 6.1 9.2 0.3
Clinical Global Impression
Severity of illness 26.79 1,482 <0.001 -3.68 388 <0.001
Olanzapine (N=268) 4.8 0.7 -1.6 1.4 29 0.1
Ziprasidone (N=263) 48 0.8 -1.1 1.4 3.3 0.1
Improvement of illness -2.75 315 0.006
Olanzapine (N=168) 2.23 0.08
Ziprasidone (N=116) 2.54 0.09
Montgomery-Asberg
Depression Rating Scale 3.99 1,481 0.05 -0.86 344 0.39
Olanzapine (N=270) 15.9 9.3 -7.1 10.0 7.5 0.5
Ziprasidone (N=260) 15.9 9.1 -5.5 9.8 8.1 0.5
Hamilton Anxiety Rating Scale 9.36 1,482 0.002 -1.65 329 0.10
Olanzapine (N=270) 11.3 69 -5.8 7.0 4.5 0.3
Ziprasidone (N=261) 1.3 6.7 -4.3 7.0 5.2 0.4
Heinrichs-Carpenter
Quality of Life Scale 4.61 1,348 0.04 0.93 266 0.36
Olanzapine (N=200) 458 19.8 14.6 242 61.3 1.8
Ziprasidone (N=193) 43.5 203 109 255 58.9 2.1

@ Positive and Negative Syndrome Scale total and subscales: olanzapine, N=169; ziprasidone, N=116. CGl severity: olanzapine, N=168; ziprasi-
done, N=116. Montgomery-Asberg Depression Rating Scale and Hamilton Anxiety Rating Scale: olanzapine, N=166; ziprasidone, N=115. Hei-
nrichs-Carpenter Quality of Life Scale: olanzapine, N=133; ziprasidone, N=89.

treated patients (Table 3). Separation began at week 2 or 3
and was sustained out to 28 weeks for the subscales for
positive symptoms, negative symptoms, general psycho-
pathology, cognition, and excitability.

The CGI severity and improvement scores also showed
greater improvement in the olanzapine-treated patients
than in the ziprasidone-treated patients (Table 3). The
olanzapine-treated patients showed significantly more
improvement (p<0.05) than the ziprasidone-treated pa-
tients at all visits from week 3 through endpoint.

The olanzapine-treated patients showed significantly
greater baseline-to-endpoint reductions (last observation
carried forward) than the ziprasidone-treated patients in
the total scores on the Montgomery-Asberg Depression
Rating Scale, Hamilton Anxiety Rating Scale, and Hein-
richs-Carpenter Quality of Life Scale (Table 3). However,
there were no significant between-group differences ac-
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cording to the mixed-effects model with repeated mea-
sures (Table 3).

Response Rate and Time to Symptom
Exacerbation

Response was defined in the study protocol as a 30% im-
provement in Positive and Negative Syndrome Scale total
score at endpoint, and the rate was significantly higher for
the olanzapine group than for the ziprasidone group
(58.6% versus 42.5%) (p<0.001, Fisher’s exact test). Exacer-
bation of symptoms was defined in the study protocol as a
worsening of 20% or more in the Positive and Negative
Syndrome Scale total score and a worsening in the CGI se-
verity of illness score of 1 point or more after week 8. There
was no significant difference in the percentage of patients
who experienced exacerbation of symptoms between
treatment groups, 14.6% for olanzapine and 25.3% for
ziprasidone (p=0.06, Fisher’s exact test).
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FIGURE 1. Change in Total Score on the Positive and Negative Syndrome Scale for Patients With Schizophrenia in a 28-

Week Comparison of Olanzapine and Ziprasidone?
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Safety

Treatment-emergent adverse events, i.e., events that
first occurred or worsened during treatment, were experi-
enced by 75.1% of the olanzapine-treated patients and
80.4% of the ziprasidone-treated patients (Table 4). The
treatment-emergent adverse events experienced by signif-
icantly more olanzapine- than ziprasidone-treated pa-
tients were weight increase and appetite increase (Table
4). The adverse events experienced by significantly more
ziprasidone- than olanzapine-treated patients were in-
somnia, vomiting, anorexia, dystonia, and hypotension
(Table 4).

There was no difference between the two treatment
groups on mean baseline-to-endpoint changes on the
AIMS and Simpson-Angus Rating Scale. There was a signif-
icantly greater improvement in mean baseline-to-endpoint
change on the Barnes Rating Scale for Drug-Induced
Akathisia in the olanzapine treatment group (Table 5).
Analysis of the baseline-to-maximum change showed that
the ziprasidone-treated patients had significantly greater
maximum changes than the olanzapine-treated patients on
the AIMS, Simpson-Angus scale, and Barnes scale (Table 5).

The baseline-to-endpoint changes in fasting glucose
and lipid levels, weight, prolactin level, and QTc interval
are presented in Table 6. Using both the analysis of the last
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observation carried forward and the mixed-effects model
with repeated measures, we found significantly greater in-
creases in body weight and levels of total cholesterol, low-
density lipoprotein (LDL) cholesterol, and triglycerides
and a significantly greater decrease in high-density lipo-
protein (HDL) cholesterol in the olanzapine-treated pa-
tients than in the ziprasidone-treated patients. There was
no statistically significant difference between the groups
in the change to endpoint in fasting glucose level, prolac-
tin level, or QTc interval. Insulin levels were not measured.

Discussion

In this study, olanzapine was significantly superior to
ziprasidone on the primary efficacy measure of the Positive
and Negative Syndrome Scale total score. The difference
occurred by week 3 and was maintained throughout nearly
the entire 28 weeks. Moreover, significantly greater im-
provements for the olanzapine group were found on the
Positive and Negative Syndrome Scale subscales for posi-
tive symptoms, negative symptoms, general psychopathol-
ogy, cognition, and excitability. For symptom exacerbation
(CGI severity) and improvement (CGI improvement),
significantly better ratings were seen in the olanzapine
group. On the Montgomery-Asberg Depression Rating
Scale, Hamilton Anxiety Rating Scale, and Heinrichs-Car-
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TABLE 4. Treatment-Emergent Adverse Events Among
Patients With Schizophrenia in a 28-Week Comparison of
Olanzapine and Ziprasidone?

Olanzapine Ziprasidone p

(N=277) (N=271) (Fisher’s
Adverse Event N % N % exact test)
Any 208 75.1 218 80.4 0.16
Headache 39 14.1 31 11.4 0.38
Weight increase 35 12.6 5 1.8 <0.001
Appetite increase 20 7.2 7 2.6 0.02
Insomnia 19 6.9 60 221 <0.001
Anxiety 19 6.9 27 10.0 0.22
Vomiting 11 4.0 25 9.2 0.02
Anorexia 1 0.4 7 2.6 0.04
Dystonia 0 0.0 6 2.2 0.02
Hypotension 0 0.0 5 1.8 0.03

2 Includes only the adverse events that occurred at statistically dif-
ferent rates in the two treatment groups or occurred in at least 10%
of one treatment group.

penter Quality of Life Scale, significantly greater improve-
ment was seen in the olanzapine group according to the
analysis with the last observation carried forward but not
according to the mixed-effects model with repeated mea-
sures. Because there was a higher percentage of dropouts
in the ziprasidone group, the analysis with the last observa-
tion carried forward may have had a greater likelihood of
detecting a statistically significant difference in the case of
smaller effect sizes that favor olanzapine.

The differences in efficacy results between this study and
the unpublished study by Simpson et al. (a 6-month
blinded continuation study of ziprasidone versus olanza-
pine) (19) are striking. Whereas olanzapine-treated pa-
tients improved significantly more than ziprasidone-
treated patients in our study, the improvements were simi-
lar in the two treatment groups in the Simpson study (the
changes in the total score on the Positive and Negative Syn-
drome Scale were —33.9 for olanzapine and -32.0 for
ziprasidone). In contrast to those in the Simpson study, the
olanzapine-treated patients in the present study also had
significantly greater improvement in scores on the positive
and negative symptom subscales of the Positive and Nega-
tive Syndrome Scale. The discrepant results between this
study and the Simpson study may be due to drug dosing is-
sues. The Simpson study allowed a maximum olanzapine
dose of only 15 mg/day, whereas in this study patients were
allowed up to 20 mg/day. The mean daily dose of olanza-
pine in the present study is similar to those used in previ-
ous studies lasting 6 months or longer (4, 8, 27). The lower
dose ceiling in the Simpson study may have prevented the
olanzapine-treated patients from showing further im-
provements in psychopathology. In contrast, one could ar-
gue that the lower mean dose for ziprasidone in this study
than in the Simpson study could explain the lesser im-
provement in this study. The dosing followed package in-
sert guidelines. For ziprasidone, the package insert states,
“Efficacy in schizophrenia was demonstrated in a dose
range of 20 to 100 mg BID in short-term, placebo-con-
trolled clinical trials. There were trends toward dose re-
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sponse within the range of 20 to 80 mg BID, but results
were not consistent. An increase to a dose greater than 80
mg BID is not generally recommended” (28). In this flexi-
ble-dosing study, investigators were allowed to increase
the ziprasidone dose up to 160 mg/day. Moreover, the
mean daily dose of ziprasidone was similar to that in a 44-
week continuation study comparing ziprasidone and ris-
peridone (29) and a 28-week study comparing ziprasidone
and haloperidol at a dose of 116.5 mg/day (14), which
showed comparable responses with the two agents. In ad-
dition, more than 80% of the patients in both treatment
groups were at their modal dose for the study by 4 weeks of
treatment, suggesting that differences in dosing schedules
would not account for differences in symptom improve-
ment. Flexible dosing has the advantage of allowing inves-
tigators to achieve the best balance between efficacy and
safety/tolerability and thus mimics clinical practice. How-
ever, future studies that include upward forced titration
and/or multiple fixed-dose arms would be desirable to ad-
dress the differential dosing questions raised here. Another
issue that may at least partly account for the discrepancy in
improvement on the Positive and Negative Syndrome Scale
is that in the Simpson study, only early responders (i.e., pa-
tients who had a 220% improvement in the Positive and
Negative Syndrome Scale total score or who had a CGI im-
provement rating of <2) could participate in the 6-month
continuation phase.

In the present study, both groups showed continued im-
provement throughout the entire 28 weeks. In the Simpson
study, responders showed a slight worsening in both
groups from week 6 through study completion. These find-
ings suggest that many patients might need more than 6
weeks of treatment for maximum benefits. These patients
would be considered late responders, and perhaps olanza-
pine is more effective than ziprasidone in improving psy-
chopathology in these patients, which might explain why
olanzapine showed greater efficacy in the present study.
Future studies will be needed to test this hypothesis. In the
study comparing ziprasidone and risperidone (15), only
patients responding at 8 weeks were allowed to continue
for an additional 44 weeks. As in the Simpson study, at the
end of the continuation period there were no significant
differences in efficacy measures between groups (15).
Thus, to better differentiate the efficacy of the atypical an-
tipsychotics, longer-term studies should be considered, as
well as responder extensions or continuation trials.

The discontinuation rate for ziprasidone-treated pa-
tients in this study (57.6%) was similar to the rate (55.0%) in
the 28-week ziprasidone-versus-haloperidol trial (14).
During the 6-week acute phase of the Simpson trial, 48.5%
of the ziprasidone-treated patients discontinued participa-
tion, compared to 36.8% of the olanzapine-treated patients
(19). In the patients who continued for 6 months, the dis-
continuation rates were high (olanzapine, 70.4%; ziprasi-
done, 69.4%) (19), with only 3% of the patients in each
treatment group discontinuing because of an adverse
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TABLE 5. Mean Change in Extrapyramidal Symptoms Among Patients With Schizophrenia in a 28-Week Comparison of

Olanzapine and Ziprasidone

Baseline to Endpoint

Baseline to Maximum

Baseline Change in Difference Change in Difference
Score Score Between Groups Score Between Groups
Measure and Group Mean  SD Mean SD F df p Mean SD F df p
Simpson-Angus Rating Scale 0.59 1,434 0.44 11.75 1,434 <0.001
Olanzapine (N=268) 194 413 -1.16 3.31 -0.05 247
Ziprasidone (N=260) 229 405 -0.82 4.07 0.62 3.06
Barnes Rating Scale for Drug-Induced Akathisia 417 1,436 0.04 493 1,436 0.03
Olanzapine (N=270) 038 0.77 -0.21 0.80 0.19 0.82
Ziprasidone (N=260) 042 078 -0.10 0.85 0.30 0.92
Abnormal Involuntary Movement Scale 0.60 1,437 044 6.76 1,437 0.01
Olanzapine (N=270) 1.09 266 -053 214 0.23 147
Ziprasidone (N=261) 134 281 -045 214 048 1.83

event. The discontinuation rates for ziprasidone were also
high in the risperidone-comparator trial (26.2% in the
acute phase and 66.1% in the continuation phase) (29). In
30-week (8) and 28-week (4) studies comparing olanzapine
and risperidone for the treatment of schizophrenia, the
completion rates were 53.1% and 57.6% for the olanza-
pine-treated patients, respectively. These completion rates
for olanzapine are comparable with the rate in the present
study.

There were no significant between-group differences in
extrapyramidal symptoms in the change-to-endpoint
analyses, but superiority for olanzapine was evident when
we examined the change-to-maximum score. This discrep-
ancy may be explained by the fact that more ziprasidone-
treated patients required at least one dose of an anticholin-
ergic or anticholinergic therapy for 1-14 days to control ex-
trapyramidal symptoms. In addition, treatment-emergent
dystonia occurred in six ziprasidone-treated patients but
in no olanzapine-treated patients. In the Simpson study,
the olanzapine-treated patients also showed greater im-
provement of extrapyramidal symptoms, and there was a
statistically significant difference in the change on the
Barnes Rating Scale for Drug-Induced Akathisia (olanza-
pine, —0.8; ziprasidone, -0.3) (p<0.05). In that study, more
ziprasidone-treated than olanzapine-treated patients ex-
perienced treatment-emergent extrapyramidal symptoms
(11.3% versus 4.2%). The Simpson study did not show any
data concerning anticholinergic use.

The weight change in both groups in this study was sim-
ilar to that in previous 6-month studies (4, 14, 19), with an
increase in the olanzapine group and a decrease in the
ziprasidone group. As in the Simpson et al. study (19), there
was no significant between-group difference in the base-
line-to-endpoint change in fasting level of glucose. Glick et
al. reported that the median insulin level and the homeo-
stasis model assessment of insulin resistance (HOMA-IR)
were significantly higher after 6 weeks of olanzapine treat-
ment than at baseline; however, only the insulin level was
significantly higher in olanzapine-treated patients than in
ziprasidone-treated patients (20). In the study by Simpson
et al., after 6 months of therapy, fasting insulin and glucose
were significantly higher than at baseline in the olanza-
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pine-treated patients, but they did not significantly differ
between the two treatment groups (19). Because insulin
levels were not measured in the present study, it cannot be
determined whether similar differences in insulin levels
were present and whether there may have been compensa-
tory increases in insulin secretion to maintain normogly-
cemia within the context of treatment-emergent insulin re-
sistance. The differences in lipid profile changes observed
between groups are consistent with the direction of weight
change in the groups, as supported by the associations be-
tween weight change and mean triglyceride or cholesterol
change. The increases in weight, total cholesterol, LDL,
and triglycerides and decrease in HDL present long-term
risks for coronary heart disease and stroke (30, 31). Itisim-
portant for doctors to address these issues through aggres-
sive weight and lipid management or alternative therapy.

In conclusion, olanzapine demonstrated superiority to
ziprasidone on the overall Positive and Negative Syndrome
Scale, the primary outcome measure, at study endpoint.
Significant between-group differences occurred as early as
3 weeks. In addition, greater symptom improvement in
olanzapine-treated patients was determined for the Posi-
tive and Negative Syndrome Scale positive and negative
symptom subscales and the CGI improvement and severity
scales. Furthermore, in the analysis using the last observa-
tion carried forward, greater improvements in depressive
and anxiety symptoms in the olanzapine group were
found, as determined with the Montgomery-Asberg De-
pression Rating Scale and Hamilton anxiety scale, respec-
tively. The patients treated with olanzapine had signifi-
cantly greater weight gain and less favorable lipid profiles
than the ziprasidone-treated patients. In keeping with the
overall risk-versus-benefit assessment that guides physi-
cians in making treatment choices, these findings need to
be considered within the overall context of the efficacy and
safety profile of olanzapine and ziprasidone.
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6th annual meeting of the College of Psychiatric and Neurologic
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ing of the British Association for Psychopharmacology, Cambridge,
U.K., July 20-23, 2003. Received July 13, 2004; revision received Nov.
3, 2004; accepted Dec. 3, 2004. From Lilly Research Laboratories; the
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TABLE 6. Changes in Weight, Glucose, Lipids, Prolactin, and QTc Interval for Patients With Schizophrenia in a 28-Week
Comparison of Olanzapine and Ziprasidone

Last Observation Carried Forward

Mixed-Effects Model With Repeated Measures

Change Difference Endpoint Difference
Baseline in Value Between Value Between
Value at Endpoint Groups LeastSquares Groups
Measure Mean SD N Mean SD F df p N Mean SE t df p
Weight (kg) 61.91 1,481 <0.001 7.60 429 <0.001
Olanzapine 77.7 20.5 269 3.06 6.87 168 80.51 0.48
Ziprasidone 771 19.0 260 -1.12 4.70 116 75.05 0.53
Fasting glucose level
(mmol/liter) 0.78 1,365 0.38 167 302 0.10
Olanzapine 5.26 228 0.28 1.68 150 5.48 0.10
Ziprasidone 5.32 219 -0.01 1.19 107 5.25 0.1
Total cholesterol level
(mmol/liter) 9.55 1,336 0.002 410 283 <0.001
Olanzapine 4.97 215 0.08 0.95 151 5.04 0.07
Ziprasidone 4.92 203 -0.33 0.81 100 4.65 0.08
High-density lipoprotein
cholesterol level
(mmol/liter) 1291 1,331 <0.001 -3.24 279 0.001
Olanzapine 1.24 036 212 -0.06 0.26 145 1.16 0.02
Ziprasidone 119 031 201 0.02 0.25 99 1.26 0.02
Low-density lipoprotein
cholesterol level
(mmol/liter) 5.53 1,318 0.02 391 260 <0.001
Olanzapine 3.00 0.97 204 0.02 0.77 140 3.06 0.06
Ziprasidone 298 1.02 196 -0.27 0.67 97 2.75 0.07
Triglyceride level
(mmol/liter) 19.00 1,336 <0.001 425 285 <0.001
Olanzapine 162 126 215 039 1.19 151 1.96 0.09
Ziprasidone 1.68 1.52 203 -0.24 09 100 1.38 0.11
Prolactin level (pmol) 135 1,398 0.25 -0.64 266 0.53
Olanzapine 0.73 099 250 0.20 1.13 159 0.90 0.08
Ziprasidone 0.64 0.66 241 0.38 32 113 0.97 0.09
QTc interval (msec) 0.36 1,435 0.56 -1.05 2726 0.30
Olanzapine 416.88 18.81 270 4.81 18.46 166 421.2 1.29
Ziprasidone 416.80 18.66 259 5.58 17.98 116 423.2 1.50
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