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Ziprasidone 80 mg/day and 160 mg/day in the
Acute Exacerbation of Schizophrenia and
Schizoaffective Disorder: A 6-Week
Placebo-Controlled Trial

David G. Daniel, M.D., Dan L. Zimbroff, M.D., Steven G. Potkin, M.D., Karen R. Reeves, M.D.,
Edmund P. Harrigan, M.D., Mani Lakshminarayanan, Ph.D., and the Ziprasidone Study Group

In this double-blind study, patients with an acute
exacerbation of schizophrenia or schizoaffective disorder
were randomized to receive either ziprasidone 80 mg/day (n =
106) or 160 mg/day (n = 104) or placebo (n = 92), for 6
weeks. Both doses of ziprasidone were statistically
significantly more effective than placebo in improving the
PANSS total, BPRS total, BPRS core items, CGI-S, and
PANSS negative subscale scores (p < .05). Ziprasidone
160 mg/day significantly improved depressive symptoms in
patients with clinically significant depression at baseline
(MADRS = 14, over-all mean 23.5) (p < .05) as compared
with placebo. The percentage of patients experiencing
adverse events was similar in each treatment group, and

resultant discontinuation was rare. The most frequent
adverse events associated with ziprasidone were generally
mild dyspepsia, nausea, dizziness, and transient
somnolence. Ziprasidone was shown to have a very low
liability for inducing movement disorders and weight gain.
The results indicate that ziprasidone is effective and well
tolerated in the treatment of the positive, negative, and
depressive symptoms of an acute exacerbation of
schizophrenia or schizoaffective disorder.
[Neuropsychopharmacology 20:491-505, 1999]
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Ziprasidone (5-[2-[4-(1,2-Benzisothiazol-3-yl)piperazin-
1-yl]ethyl]-6-chloroindolin-2-one hydrochloride hydrate)
is a novel antipsychotic with high affinity for dopamine
D, and D;, serotonin 5HT,,, 5HT,c, and 5HT;, recep-
tors and high affinity for the 5HT;, receptor, where it
acts as a potent agonist (Seeger et al. 1995) (Table 1).
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Ziprasidone moderately inhibits 5HT and norepineph-
rine re-uptake into nerve terminals, has relatively mod-
est affinity for histamine H; and adrenergic o, recep-
tors, low affinity for dopamine D, and «, receptors, and
negligible affinity for M, receptors.

In vitro functional dopamine receptor antagonism by
ziprasidone has been demonstrated by concentration-
dependent blockade of effects induced by a D, agonist,
quinpirole (inhibition of forskolin-stimulated adenylate
cyclase) (Seeger et al. 1995). After systemic administra-
tion, ziprasidone produced relatively modest increases
in dopamine metabolites as compared with haloperidol
(Seeger et al. 1995). The inhibition by ziprasidone of the
firing of dorsal raphe 5HT neurons was antagonized by
the selective 5SHT,, antagonist WAY-100,635, as was the
elevation of extracellular levels of dopamine in the me-
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Table 1.
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In Vitro Receptor Binding Affinities and Neurotransmitter Re-Uptake Inhibition

by Ziprasidone, Olanzapine, Risperidone, and Haloperidol (Ki in nM)”

Receptor Ziprasidone Olanzapine Risperidone Haloperidol
Neurotransmitter Receptor Binding
D, 525° 310 4307 210°
D, 5 110 4 0.7
D; 7 49¢ 10° 27
D, 32 27%b 9 3
5HT,, 0.4° 4b 0.5 45
5HT, . 3 >1,000" 210¢ 1,100
5HT,c 1 11° 257 >10,000"
5HT;p 2 800" 170° >10,000"
o 110 19° 0.70 6
a, 260" 230° 0.9 360
H, 507 70 20" 4407
Muscarinic M1 >1,000° 2b >10,000° >1,500°
Neurotransmitter Re-Uptake Blockade
SHT reuptake 53¢ >15,000¢ 1,400 1,800
NE reuptake 48¢ 2,000 28,0007 5,500
*Denotes IC50s.

"Data from Seeger TS, Seymour PA, Schmidt AW, Zorn SH, et al. ] Pharmacol Exp Ther. 1995;275:101-113.
"Bymaster FP, Calligro DO, Falcone RD, et al. Neuropsychopharmacology 1996; 14:87-96.

‘Schotte A, et al. Psychopharmacology 1996; 124:57-73.

Data on file. Pfizer Inc. 1997 provided by L Lebel and S Zorn.

dial frontal cortex, establishing in vivo 5HT,, agonist
activity (Reynolds et al. 1997; Lu et al. 1997). Ziprasi-
done also exhibited selectivity for prefrontal cortical vs.
striatal dopamine release (Lu et al. 1997).

The pharmacological properties of ziprasidone may
be predictive of enhanced clinical efficacy and a favor-
able tolerability profile, as compared with other agents,
in the treatment of schizophrenia (Seeger et al. 1995;
Tandon et al. 1997) (Table 1). These properties include a
high ratio of 5HT,, to D, receptor affinities (Meltzer,
1995, for review; Meltzer et al. 1989, for review; Deutch
et al. 1991; Matsubara et al. 1993; Stockmeier et al. 1993)
stimulation of 5HT,, receptors (Sharma and Shapiro
1996, for review; Newman-Tancredi et al. 1996; Neal-
Beliveau et al. 1993). Blockade of 5HT;p receptors and
moderate affinity in blocking synaptic re-uptake of se-
rotonin and norepinephrine distinguishes ziprasidone
from conventional and other newer antipsychotics and
have been associated with the therapeutic effects of an-
tidepressant agents (Rickels and Schweizer 1993; Briley
and Moret 1993). Ziprasidone’s negligible affinity for
muscarinic M; receptors (Seeger et al. 1995) contrasts
with clozapine and olanzapine (Moore et al. 1993; See-
man and van Tol 1993; Bymaster et al. 1996); its rela-
tively modest affinity for a; receptors contrasts with ris-
peridone and sertindole (Seeger et al. 1995; Schotte et al.
1996); and its agonist properties at the 5HT,, receptor
are in contrast to olanzapine, quetiapine (Reynolds et
al. 1997), risperidone (Seeger et al. 1995), sertindole and
clozapine (Schotte et al. 1996).

In behavioral pharmacology, assays with predictive
value for antipsychotic action (Niemegeers and Jans-

sen 1979), ziprasidone antagonized d-amphetamine-
induced hyperactivity and apomorphine-induced stereo-
typy and inhibited conditioned avoidance (Seeger et al.
1995). Ziprasidone also reversed both dopamine ago-
nist- (apomorphine) and NMDA antagonist- (ketamine)
induced prepulse inhibition deficits (Brooks and Mans-
bach 1997). In models considered to have predictive
value for extrapyramidal side-effect liability (Nieme-
geers and Janssen 1979), the in vivo potency of ziprasi-
done in blocking a 5HT,, agonist-(quipazine) induced
head twitches and amphetamine-induced locomotor ac-
tivity each occurred at substantially lower doses than
those needed to produce catalepsy (Seeger et al. 1995).
These data suggest that there is good separation of the
therapeutic efficacy of ziprasidone vs. the propensity to
produce extrapyramidal side effects (Seeger et al. 1995).

Ziprasidone was selected for clinical development,
because its preclinical profile was considered predictive
of antipsychotic efficacy, with modest anti-adrenergic
and antihistaminergic and no anticholinergic side-effect
liability. Its high ratio of 5HT,, to D, antagonism, low
potency to produce catalepsy, agonist effects at the
5HT,, receptor, reversal of ketamine disruption of
prepulse inhibition, preferential release of dopamine in
the prefrontal cortex vs. the striatum, and blockade of
synaptic re-uptake of 5HT and norepinephrine were
considered favorable predictors of low liability for mo-
tor side effects and benefits in negative symptoms, cog-
nition, and mood.

In healthy volunteers, positron emission computed
tomography (PET) studies confirmed that the occu-
pancy by ziprasidone of 5HT, receptors substantially
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exceeded that of D, receptors (Fischman et al. 1996;
Bench et al. 1993; Bench et al. 1996). In a 28-day clinical
trial in which the majority of patients (84/90) had an
acute exacerbation of schizophrenia or schizoaffective
disorder, ziprasidone 160 mg/day reduced Brief Psy-
chiatric Rating Scale (BPRS) total and core item scores
and Clinical Global Impression of Severity (CGI-S)
scores similarly to haloperidol 15 mg/day (Goff et al.
1998). In a second 28-day clinical trial, involving 139 pa-
tients with an acute exacerbation of schizophrenia or
schizoaffective disorder, ziprasidone 120 mg/day was
significantly more effective than placebo in improving
BPRS total, BPRS anxiety—depression cluster, BPRS an-
ergia factor scores, and CGI-S (Keck et al. 1998).

In the present article, we report the results of a large,
Phase III, randomized, placebo-controlled, parallel group,
fixed dose study designed to evaluate the efficacy and
safety of 6 weeks of treatment with ziprasidone (80 mg/
day and 160 mg/day) in patients with an acute exacer-
bation of schizophrenia or schizoaffective disorder.

METHODS
Subjects

Men or women aged over 18 years, with an acute exac-
erbation of chronic or subchronic schizophrenia (295.x3)
or schizoaffective disorder (295.x4) as defined in
DSM-III-R (American Psychiatric Association 1987)
were eligible to enter. They were to have been hospital-
ized within the previous 4 weeks and been diagnosed
at least 6 months before the study. The patients were re-
quired to have a total score = 60 on the Positive and
Negative Syndrome Scale (PANSS) (Kay et al. 1989) and
a score of at least 4 on two or more core items in the
PANSS (conceptual disorganization, hallucinatory be-
havior, suspiciousness, and unusual thought content)
in the 24 hours before study treatment was started. In
addition, the patients were required to have a score of 3
(minimally improved) or greater (worse) on the Clinical
Global Impression Improvement Scale (CGI-I) (Na-
tional Institutes of Mental Health 1976a) at baseline as
compared with screening.

Patients were excluded if they were resistant to neu-
roleptic treatment (defined as failure to respond to two
or more marketed antipsychotic agents given at an ade-
quate dose for sufficient time), had been hospitalized
for more than 4 weeks before screening, or had DSM-
III-R-defined psychoactive substance abuse/depen-
dence in the preceding 3 months. Also excluded were
those with mental retardation, an organic mental disor-
der, previous brief reactive psychosis, those who had
received long-acting intramuscular neuroleptic medica-
tion within 4 weeks of the first day of double-blind
treatment (unless blood level was below therapeutic
level), and those judged by the investigator to be at im-
minent risk of suicide or homicide.
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Patients were required to have normal electrocardio-
grams (ECG, with the exception of abnormalities con-
sidered by the investigator to be clinically unimportant)
and normal laboratory test results (with the exception
of minor deviations considered by the investigator to be
clinically unimportant). Body weight was generally at
least 80% of the lower limit of normal and no greater
than 160% of the upper limit of normal according to sex,
height, and frame (Metropolitan Life Insurance Com-
pany 1993). Urine samples obtained during screening
were required to be negative for all illicit drugs, except
cannabinoids and benzodiazepines that were allowed
based on the investigators” discretion. Patients were ex-
cluded if they had received any investigational drug in
the 4 weeks immediately preceding the baseline visit of
the study, fluoxetine within 5 weeks of the first day of
double-blind treatment, or phencyclidine during the 90
days before admission. They were also excluded if they
had a history of clinically significant or currently rele-
vant illness, or if they had a history of hypersensitivity
to, or malignant syndrome developing from, the ad-
ministration of antipsychotic compounds.

Women were either of nonchildbearing potential,
had been using an oral or injectable contraceptive for at
least 1 month before entry into the study, and agreed to
continuing using it or another reliable barrier method
of contraception during the study. The study was ap-
proved by appropriate institutional review boards at
each site. Before initiation of any study-related proce-
dure, written informed consent was obtained from all
patients who were competent to give it. In the case of
patients who were not competent to give informed con-
sent, a pre-existing legal representative consented on
their behalf.

Study Design

This randomized, double-blind, fixed-dose, placebo-
controlled, parallel-group, multicenter clinical trial was
carried out at 34 sites; 32 in the United States and two in
Canada. Patients who met the study entry criteria en-
tered a mandatory, single-blind placebo washout pe-
riod lasting 3 to 7 days. During this washout period,
any pre-existing neuroleptic or antidepressant treat-
ment was discontinued. Sedative, anxiolytic, or hyp-
notic treatments (except lorazepam) were also discon-
tinued or substituted with an appropriate dose of
lorazepam. Anticholinergic and B-adrenoceptor antago-
nist treatment were also withdrawn by reducing the
daily dose by one-third each day during the washout
period. After washout, patients who still met the study
entry criteria were randomized to receive orally either
ziprasidone 80 mg/day (given 40 mg BID), ziprasidone
160 mg/day (given 80 mg BID), or placebo for 6 weeks.
Patients randomized to receive ziprasidone 160 mg/
day received 80 mg/day for the first 2 days of the
study, and then received the full dose for the remainder
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of the study. Patients were to remain in hospital for the
first 14 days of the study. Concomitant lorazepam (for
insomnia or agitation), benztropine (for extrapyramidal
symptoms), and a B-adrenoceptor antagonists (for
akathisia) were allowed if required during the study
but were not administered prophylactically.

Efficacy Assessments

The following efficacy variables were used to evaluate
the efficacy of ziprasidone: PANSS total score (the sum
of all 30 items); the PANSS negative subscale score (the
sum of the seven negative items on PANSS); the CGI-
severity (CGI-S) score, ranging from 1 (normal) to 7
(most severely ill) (National Institutes of Mental Health
1976b), and the CGI-I score. The BPRS (BPRSd) total
score was derived from the PANSS, as was the BPRSd
core items score (the sum of items P2, conceptual disor-
ganization, P6, suspiciousness, P3, hallucinatory behav-
ior, and G9, unusual thought content). Responder rates
based on the PANSS total score (defined as a =30% de-
crease from baseline to last observation) and the CGI-I
score (defined as a score of 1, very much improved, or
2, much improved at the last observation) were also de-
termined. The Montgomery-Asberg Depression Rating
Scale (MADRS) (Montgomery and Asberg, 1979) total
score (the sum of all 10 items) was also measured. Dis-
continuations because of insufficient clinical response
and adverse events were recorded.

Efficacy variables, with the exception of MADRS,
were measured at baseline (Day 0), and weekly for 6
weeks or on early termination (within 24 hours of receiv-
ing the last dose). For CGI-I, the baseline value was
based on the comparison with screening, and subsequent
weekly assessments were based on comparisons with
baseline. The MADRS total score was assessed at base-
line and at weeks 1, 2, 3, and 6, or on early termination.

Safety and Tolerability Assessments

All adverse events volunteered and observed during
the study or within 6 days of the last day of treatment
were recorded using the COSTART dictionary, together
with their date of onset, duration, concurrent therapy,
the investigator’s assessment of severity, and the possi-
ble causative relationship to study drug, and whether a
change in dose or withdrawal of treatment was re-
quired. All serious adverse events were recorded.
Safety assessments were performed at regular inter-
vals or within 24 hours of early termination. Movement
disorders were assessed using the 10-item Simpson-—
Angus Rating scale (Simpson and Angus, 1970), to mea-
sure extrapyramidal symptoms (0 = normal to 4 =
most severe), the Barnes Akathisia scale (Barnes 1989)
to evaluate akathisia (0 = normal to 5 = most severe),
and the Abnormal Involuntary Movement Scale (AIMS)
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(0 = normal to 4 = most severe) (National Institutes of
Mental Health 1976¢) to evaluate tardive dyskinesia.
The Simpson-Angus Rating scale incorporated a new
item 7, head rotation, in place of the original item 7,
head dropping. The Simpson—-Angus Rating and Barnes
Akathisia assessments were conducted at baseline and
at weeks 1, 3, and 6. The AIMS was assessed at base-
line and at week 6. Concomitant use of benztropine,
B-adrenoceptor antagonists, and lorazepam was re-
corded.

Vital signs, including blood pressure (sitting and
standing) and pulse rate, were measured weekly. A 12-
lead ECG was done at baseline and at weeks 2 and 6.
Patients were weighed at baseline and at week 6. Clini-
cal laboratory tests, including routine hematology, se-
rum chemistry, urinalysis with microscopic evaluation,
and liver function tests, were done at baseline and at
weeks 1, 3, and 6.

Serum Ziprasidone Concentrations

Venous blood samples were collected for the determi-
nation of serum ziprasidone concentrations before ad-
ministration of the morning dose of study drug at
weeks 1, 2, and 6 (and, in some cases, week 3). Samples
were analyzed using a validated high-pressure liquid
chromatography (HPLC) assay with solid phase extrac-
tion and detection by ultraviolet absorption (Janiszewski
et al. 1995).

Statistical Analysis

It was estimated that approximately 100 patients per
group would be required to detect a difference of five
points between the placebo group and a ziprasidone
treatment group in the mean change from baseline in
the BPRSd total score with at least 80% power and a
comparison-wise error rate of 0.05 (two-sided).

The primary statistical analysis used for all efficacy
variables was an intention-to-treat (ITT) analysis with
the last observation being carried forward (LOCF). All
patients with a baseline assessment and at least one
postbaseline assessment were included in the ITT LOCF
analysis. MADRS scores were calculated for the entire
ITT cohort, for the subset of patients with baseline
MADRS scores =14, and for patients with a primary di-
agnosis of schizoaffective disorder.

Mean baseline to endpoint changes were compared
between the placebo group and each of the ziprasidone
groups. Estimates of treatment effects were based on
least-squares means derived from an analysis of covari-
ance (ANCOVA) model, with the measured value as
the dependent variable and the baseline value as the co-
variate, with fixed terms for the study centers and treat-
ment. Comparisons between treatments were estimated
using least-squares means from a type III sum of
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squares analysis of PROC GLM of SAS®. Confidence in-
tervals and p-values were derived from a Student’s
t-test. Responder rate p-values and confidence intervals
for the PANSS total score and the CGI-I score and were
obtained using normal approximation to binomial, with
correction for continuity.

All statistical tests performed were two-sided, and
values of test statistics were considered significant if
p < .05. No adjustments for multiple comparisons were
made to significance levels.

Descriptive statistics were used to compare features
of the history of illness, baseline characteristics, the inci-
dence of adverse events and laboratory test abnormali-
ties, discontinuations because of insufficient clinical
response, and concomitant use of benztropine, 3-adreno-
ceptor antagonists, and lorazepam among treatment
groups. Serum ziprasidone concentrations were sum-
marized as means and standard deviations, but no for-
mal hypothesis testing was performed.

RESULTS
Clinical Characteristics

A total of 440 patients were screened. Of these, 302 (215
men and 87 women) were randomized and received at
least one dose of double-blind treatment. Baseline pa-
tient characteristics and illness characteristics were gen-
erally similar across treatment groups (Table 2). Psychi-
atric illness history was highly variable within each
group, but mean values for each attribute were gener-
ally consistent across the treatment groups (Table 2).
One exception was the duration of the last psychiatric
hospitalization, where the mean value in the ziprasi-
done 160 mg/day group was considerably greater than
those in the other two groups. This was mainly attribut-
able to two patients whose previous psychiatric hospi-
talizations lasted 900 and 1300 days, respectively. Al-
most all patients had received antipsychotic treatment
in the previous 12 months.

The mean baseline PANSS total and negative sub-
scale scores, BPRSd total and core items scores, as well
as the CGI-S scores, indicate that all three treatment
groups had moderately severe levels of over-all psycho-
pathology, positive symptoms, and negative symptoms
(Table 2). Furthermore, over 50% of patients in each
treatment group had clinically significant depression at
baseline (MADRS score = 14) (Table 3).

Study Therapy

The median duration (range) of treatment was 36 (2-
45), 40 (1-46), and 42 (2-46) days for patients in the pla-
cebo, ziprasidone 80 mg/day, and ziprasidone 160 mg/
day groups, respectively. The percentage of patients
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discontinuing because of an insufficient clinical re-
sponse was lower in the ziprasidone 160 mg/day (15%)
and ziprasidone 80 mg/day groups (25%) than in the
placebo group (35%). Although infrequent, discontinu-
ations because of adverse events occurred more often in
the ziprasidone 160 mg/day group than the other two
groups in which they were similar (Table 4). No patient
discontinued as a result of a laboratory test abnormal-
ity. The percentage of patients who discontinued for
other reasons (protocol violation, lost to follow-up,
withdrawn consent, failure to meet randomization cri-
teria, or other unspecified reasons) was 15, 23, and 13%
in the placebo, ziprasidone 80 mg/day, and ziprasidone
160 mg/day groups, respectively. The majority of pa-
tients in each the placebo (92%), ziprasidone 80 mg/day
(81%), and ziprasidone 160 mg/day (87%) groups took
lorazepam at some time during the study. In all three
groups, the percentage of patients who required
lorazepam was greatest in the first week and decreased
throughout the study.

Efficacy Analysis

Both doses of ziprasidone were statistically signifi-
cantly more effective than placebo in treating psychosis
as measured by reduction between baseline and 6
weeks (endpoint) in all assessments of global, positive,
and negative symptoms (p < .05) (Figure 1). The effi-
cacy of ziprasidone was also evident when the re-
sponses to treatment were expressed as the percentage
of patients classified as responders (Figure 2). The per-
centage of patients classified as PANSS responders was
significantly greater than placebo (17.6%) in the ziprasi-
done 160 mg/day group (31.1%, p < .05) and numeri-
cally greater in ziprasidone 80 mg/day group, (28.8%
p = .09). Similarly, the percentage of patients classified
as CGI-I responders was significantly greater than pla-
cebo (26.1%) in the ziprasidone 160 mg/day group
(42.7%, p < .05) and numerically greater in ziprasidone
80 mg/day group (32.7%, p = .39).

In the all patient group, ziprasidone had no signifi-
cant effect on MADRS scores (Table 3). However, in pa-
tients with clinically significant depressive symptoms
at baseline (baseline MADRS = 14; over-all mean 23.5),
ziprasidone 160 mg/day produced a statistically signif-
icant reduction in MADRS scores as compared with
placebo (31.3% vs. 12.6%) (p < .05) (Figure 3). In the
small subset of patients with schizoaffective disorder,
the severity of depressive symptoms at baseline was
less than in the subset with baseline MADRS = 14, and
ziprasidone 80 mg/day and 160 mg/day were associ-
ated with numerically, but statistically, nonsignificantly
greater improvements (18.5 and 30.0%, respectively) in
depressive symptoms than placebo (11.9%).

In addition to the analysis of mean baseline to end-
point changes, the time course for symptom improve-
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Table 2. Baseline Demographic and Illness History Characteristics and

Psychopathology Scores

Ziprasidone Ziprasidone
Placebo 80 mg/day 160 mg/day
Characteristic/Variable (n=92) (n = 106) (n =104)
Men (%) 63 (68%) 75 (71%) 77 (74%)
Women (%) 29 (32%) 31 (29%) 27 (26%)
Mean age (years) (range) 37.2 (18-64) 36.8 (19-67) 35.8 (18-65)
Men 35.7 (18-63) 35.6 (19-65) 34.6 (18-58)
Women 40.4 (18-64) 39.6 (19-65) 39.1 (24-65)
Race
White 56 77 73
Black 24 19 17
Oriental 2 2 3
Other 10 8 11
Mean weight (kg) (range)
Men 82.4 (51-122) 78.6 (49-127) 77.9 (57-137)
Women 73.1 (49-118) 72.0 (44-101) 68.6 (50-111)
Primary diagnosis
Disorganized schizophrenia (%)” 3 (3%) 4 (3%) 3 (3%)
Catatonic schizophrenia (%)" 1 (1%) 1 (1%) 1(1%)
Paranoid schizophrenia (%) 45 (49%) 53 (50%) 43 (42%)
Undifferentiated schizophrenia (%)” 24 (26%) 25 (23%) 31 (32%)
Schizoaffective disorder (%) 19 (21%) 24 (23%) 25 (24%)
Illness history
Mean age at onset of first psychiatric
hospitalization (years) (SD)° 22.3(7.3) 22.8 (8.1) 21.3 (6.6)
Mean time since onset first
psychiatric illness (years) (SD)* 14.7 (8.9) 13.6 (9.0) 14.4 (9.9)
Mean time since first psychiatric
hospitalization (years) (SD) 13.3 (9.1) 12.8 (9.9) 114 (9.4)
Mean number of previous psychiatric
hospitalizations (SD)* 8.7 (9.6) 8.7 (9.4) 8.4 (10.3)
Mean total duration of all previous
psychiatric hospitalizations
(months)? 9.7 (12.2) 8.4 (14.2) 9.6 (18.9)
Mean time since last hospitalization
(days) (SD) 594.4 (982.7) 854.2 (1507.2) 767.4 (1406.1)
Mean duration of last psychiatric
hospitalization (days) (SD)" 34.1 (52.7) 26.9 (32.1) 71.4 (184.6)
Antipsychotic use in the previous 12
months (% of patients) 85 (92%) 94 (89%) 94 (90%)
Mean (SD) Psychopathology scores
PANSS total score 97.3 (22.3) 98.2 (22.1) 95.8 (22.7)
BPRSd total score 55.1 (12.6) 56.5 (12.5) 55.0 (12.4)
BPRSd core items® score 16.4 (3.8) 16.9 (3.6) 16.6 (3.3)
CGI-S score 4.8(0.8) 4.8(0.7) 4.8 (0.8)
PANSS negative subscale’ score 249 (7.1) 25.4 (7.3) 243 (7.7)

Abbreviation: SD = standard deviation.

“All patients had a chronic course except for one with subchronic disorganized schizophrenia in the ziprasi-
done 80 mg/day group; and one with subchronic catatonic schizophrenia, three with paranoid subchronic
schizophrenia, and one with subchronic undifferentiated schizophrenia in the ziprasidone 160 mg/day group.

YPatients were depressive type except 13,9, and 12 in the placebo, ziprasidone 80 mg/day and ziprasidone
160 mg/day groups, respectively, who were bipolar type.

‘Historical data were not available for 1-18 patients in each group depending on the variable.

Historical data were not available for 37, 39, and 39 patients in the placebo, ziprasidone 80 mg/day, and
ziprasidone 160 mg/day groups, respectively.

*BPRSd core items were conceptual disorganization, suspiciousness, hallucinatory behavior, and unusual
thought content.

/Negative subscale items were blunted affect, emotional withdrawal, poor rapport, passive/apathetic so-
cial withdrawal, difficulty in abstract thinking, lack of spontaneity and flow conversion, and stereotyped
thinking.
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Table 3. Mean (SD) Baseline MADRS Total Scores and Changes at 6 Weeks in All
Patients, Schizoaffective Patients, and Patients With Baseline MADRS Scores = 14

(ITT LOCF)
Ziprasidone Ziprasidone
Placebo 80 mg/day 160 mg/day
All patients n =89 n =100 n =100
Baseline 174 (9.2) 17.0 (9.3) 16.9 (9.8)
Change at week 6 -1.3(9.1) —-1.8(8.8) -3.1(9.6)
Schizoaffective patients n=19 n =20 n=24
Baseline 15.1 (8.4) 20.0 (7.6) 18.0 (9.9)
Change at week 6 -1.8(8.2) —3.7 (12.7) —5.4(8.1)
Patients with baseline score = 14 n =54 n =56 n = 56
Baseline 23.1(6.6) 23.4(7.2) 24.0(7.1)
Change at week 6 —2.9(9.5) -3.1(9.3) —7.5(8.3)*

Abbreviation: SD = standard deviation.
*p < .05 vs. placebo.

ment was also investigated. At week 1, both the 80 mg/
day and 160 mg/day doses of ziprasidone produced re-
ductions from baseline in mean PANSS total, BPRSd to-
tal, BPRSd core items, CGI-S, and PANSS negative sub-
scale scores that were statistically significantly greater
than placebo (p < .05, Figure 4).With few exceptions,
further statistically significant improvement compared
to placebo was observed at each subsequent weekly as-
sessment in both ziprasidone treatment groups.

Safety-Adverse Events

A total of 264 out of the 302 patients (87%) who received
at least one dose of double-blind medication experi-
enced an adverse event (Table 4). The over-all incidence
of adverse events associated with ziprasidone was simi-
lar to placebo. The majority of treatment-emergent ad-
verse events were of mild or moderate severity. Al-
though infrequent, discontinuations because of adverse

Table 4. Summary of Treatment-Emergent Adverse Events and Those Occurring in=10%

of Patients in Any Treatment Group

Ziprasidone Ziprasidone
Placebo 80 mg/day 160 mg/day
(n=92) (n =106) (n=104)

Total patients with

adverse events (%) 79 (86%) 92 (87%) 93 (89%)
Patients with severe

adverse events (%) 10 (11%) 8 (8%) 8 (8%)
Patients discontinued

due to adverse events (%) 1(1.1%) 2 (1.8%) 8 (7.7%)
Adverse event

Pain 8 (9%) 6 (6%) 10 (10%)

Headache 30 (33%) 18 (17%) 32 (31%)

Abdominal pain 5 (5%) 3 (3%) 10 (10%)

Vomiting 14 (15%) 12 (11%) 6 (6%)

Dyspepsia 8 (9%) 10 (9%) 14 (14%)

Nausea 8 (9%) 15 (14%) 7 (7%)

Dry mouth 4 (4%) 4 (4%) 13 (13%)

Constipation 13 (14%) 7 (7%) 14 (14%)

Dizziness 8 (9%) 10 (9%) 18 (17%)

Agitation 10 (11%) 10 (10%) 9 (9%)

Insomnia 13 (14%) 13 (12%) 12 (12%)

Somnolence 5 (5%) 20 (19%) 20 (19%)

Akathisa 6 (7%) 15 (14%) 13 (13%)

Adverse events occurring during treatment or within 6 days of the last day of treatment. Patients with mul-
tiple occurrences of the same adverse event were counted once only. Laboratory test abnormalities are ex-

cluded.
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30
*p<0.05 vs placebo B Piacebo (n=91)
***p<0.001 il O Ziprasidone 80 mg/day
25 (n=104)

Ziprasidone 160 mg/day
(n=103)

20

Improvement (%)
o
1

104
5
0 2
PANSS BPRSd BPRSd CGI-S PANSS
total total core item negative
subscale

Figure 1. Percentage mean improvement from baseline at 6
weeks In assessments of over-all psychopathology, positive
symptoms, and negative symptoms (ITT LOCEF).

events occurred with higher frequency in the ziprasi-
done 160 mg/day group than the other two groups in
which they were similar.

The incidence of individual adverse events was gen-
erally very low in all treatment groups (Table 4). Head-
ache was the most frequently reported adverse event,
occurring with similar frequency in the ziprasidone 160
mg/day group and placebo groups (31 and 33%, re-
spectively) but with lower frequency in the ziprasidone
80 mg/day group (17%). Overall, the most frequently

B Piacebo (n=91)

*p<0.05 vs placebo O Ziprasidone 80 mg/day
50 (n=104)
Ziprasidone 160 mg/day
(n=103)
40
g 30 -
w
@
°
c
[=]
@
o 20
o
10 4
0
PANSS total CGl-l
Figure 2. PANSS total and CGI-I responder rates (ITT

LOCEF).
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35 B Piacebo
7 [ ziprasidone 80 mg/day
Ziprasidone 160 mg/day
30 *p<0.05 vs placebo
254

Improvement (%)

Patients with
baseline MADRS
>14

Schizoaffective
patients

All patients

Figure 3. Percentage improvement from baseline at 6
weeks in mean MADRS total score in all patients, patients
with schizoaffective disorder and in patients with baseline
MADRS = 14 (ITT LOCEF).

reported adverse events associated with ziprasidone
were somnolence, dizziness, dyspepsia, and nausea
(Table 4). Dry mouth occurred with higher frequency in
the ziprasidone 160 mg/day group than the other two
groups, but constipation was no more frequent than
with placebo. Insomnia was less frequent with ziprasi-
done 80 mg/day and 160 mg/day (12.3 and 11.5%, re-
spectively) than placebo (14.1%). Tachycardia and
orthostatic hypotension were very infrequent with
ziprasidone (2 and 1% in both groups, respectively).
There were no reports of increased body weight as an
adverse event, and only two patients in the ziprasidone
80 mg/day group reported an increase in appetite. No-
table was the extremely low incidence of dystonia with
ziprasidone 160 mg/day (3.8%) relative to placebo
(2.2%). Although the incidence of akathisia was higher
with ziprasidone than placebo, this was not dose re-
lated. The reported incidence of extrapyramidal syn-
drome (EPS) was 1, 2, and 7% in the placebo, ziprasi-
done 80 mg/day, and ziprasidone 160 mg/day groups,
respectively. Severe EPS occurred in only one patient
(160 mg/day group). There was only one report each of
male sexual dysfunction and impotence in the ziprasi-
done 160 mg/day group. No seizures were reported.
One patient discontinued ziprasidone 80 mg/day
because of nausea and vomiting, which were not con-
sidered related to study treatment by the investigator.
Similarly, one patient discontinued ziprasidone 160
mg/day because of fever (and a positive laboratory test
for Epstein—-Barr virus) not considered to be related to
study treatment. One patient in the placebo group was
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Figure 4. Mean change from baseline over time in assessments of over-all psychopathology, positive symptoms, and nega-

tive symptoms (ITT LOCEF).

discontinued as a result of an intentional lorazepam
overdose. The seven other discontinuations occurred in
the ziprasidone 160 mg/day group and were attribut-
able to adverse events considered related to study treat-
ment. Among these cases, three discontinued treatment
following a mild adverse event: rash (n = 1); allergic re-
action (welts) (n = 1); and dizziness (n = 1). The other

four discontinued treatment following a moderate ad-
verse event: rash (n = 2); insomnia (n = 1); and akathisia,
parkinsonism, and sedation (n = 1). All adverse events
resulting in the discontinuation of ziprasidone therapy
resolved within 3 days of the cessation of therapy.

Five, five, and six serious adverse events were re-
ported in the ziprasidone 80 mg/day, ziprasidone 160
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mg/day, and placebo groups, respectively. None of
these was considered by the investigator to be related to
the study drug.

Safety-Movement Disorders

The percentage of patients who required benztropine at
any time during the study was 20% in the ziprasidone
80 mg/day group, 25% in the ziprasidone 160 mg/day
group, and 13% in the placebo group. The percentage of
patients who required B-adrenoceptor antagonists at
any time during the study was very low and similar to
placebo (6.5%) in both the ziprasidone 80 mg/day
(9.4%) and ziprasidone 160 mg/day (5.8%) groups.
There were no notable differences between either
ziprasidone group and the placebo group in mean
changes between baseline and the last observation in
Simpson-Angus, Barnes Akathisia, or AIMS scores
(Figure 5). These findings persisted when a subgroup
analysis of changes from baseline in Simpson—-Angus
and Barnes Akathisia score was performed for subjects
who received, respectively, no benztropine or B-blockers.

Safety—Cardiovascular and Body Weight

Median changes from baseline to last observation in
standing and sitting pulse rate and blood pressure with
ziprasidone 80 and 160 mg/day were indistinguishable
from placebo. There were only random occurrences of
individual patients having clinically relevant changes
in these assessments in each group, and no apparent
pattern emerged. Compared with placebo, there were
no clinically significant mean changes from baseline to
last observation in ECG variables. Ziprasidone was in-
distinguishable from placebo in median changes from
baseline to last observation in effects on body weight.
Ziprasidone 80 mg/day produced a median increase of
1 kg; whereas, the placebo and ziprasidone 160 mg/day
groups produced no change in the median weight.
Barnes Akathisia

Worsening 1.0 _ Simpson-Angus

0.5

(all patients) (no benziropine) (all patients} (no B-blocker)

0.0
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Safety—Clinical Laboratory Tests

The over-all incidence of abnormalities was similar in
the ziprasidone groups and the placebo group, and no
clear dose-related effect of ziprasidone was observed
(Table 5). No patient discontinued as a result of a labo-
ratory test abnormality.

Changes in liver enzyme levels were notably rare.
Only two patients in the ziprasidone 160 mg/day group,
and one in the ziprasidone 80 mg/day group, experi-
enced an elevation in plasma SGPT levels (>3 X upper
limit of normal). One of the patients in the ziprasidone
160 mg/day group had cytomegalovirus antibody and
Epstein—Barr nuclear antigen, and the other had ele-
vated SGPT at baseline, which decreased while on treat-
ment. Therefore, these abnormalities were not judged to
be related to ziprasidone. No patient in any group expe-
rienced elevations in either blood urea nitrogen (1.3 X
upper limit of normal) or creatinine (1.3 X upper limit
of normal). There was no evidence of agranulocytosis.

Although the incidence of elevated eosinophils was
higher in the ziprasidone 160 mg/day group than the
other two groups, the elevations were transient, and the
most abnormal value was 15%. Elevation of eosinophils
was not associated with rash. There was no median
change from baseline to the last observation in eosinophil
values in any group. Analysis of the median changes
from baseline in other laboratory test variables confirmed
the absence of any pattern or dose relationship for labo-
ratory test abnormalities with ziprasidone, any changes
being small and balanced across treatment groups.

Ziprasidone Serum Concentrations

Mean (and standard deviation) trough serum ziprasi-
done concentrations on days 7, 14, 21, and 42 were, re-
spectively, 50 ng/ml (32), 52 ng/ml (38), 35 ng/ml (16),
and 47 ng/ml (35) for the 80 mg/day ziprasidone
group, and 98 ng/ml (65), 97 ng/ml (58), 98 ng/ml (74),

Figure 5. Mean change from baseline at 6
weeks in specific assessments of movement dis-

1 T

Mean Change

M Piacebo
O Ziprasidone 80 mg/day |
O Ziprasidone 160 mg/day

w

Improvement —1.0—

orders (ITT LOCF).
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Table 5. Clinically significant laboratory test abnormalities occurring in =5% (n = 5)
patients in any treatment group

Ziprasidone Ziprasidone

Placebo 80 mg/day 160 mg/day
Variable (n =89) (n =103) (n=104)
Total patients with abnormalities (%) 42 (47%) 60 (58%) 62 (60%)
Eosinophils (=10%) 3 (3%) 3 (3%) 14 (13%)
Glucose (random) (>1.2 X ULN) 5 (6%) 9 (9%) 11 (11%)
Cholesterol (>1.2 X ULN) 11 (12%) 26 (25%) 18 (17%)
Triglycerides (>1.2 X ULN) 13 (15%) 17 (17%) 25 (14%)
Urine white blood cells (=6/HPF)* 5 (6%) 17 (17%) 5 (6%)
Urine red blod cells (=6/HPF)” 8 (9%) 8 (8%) 8 (8%)
Ketones (qualitative) (=1+)" 3 (3%) 5 (5%) 0

Abbreviations:ULN = Upper limit of normal; H = High powered field.

"n = 102 in ziprasidone 80 mg/day group.

and 109 ng/ml (55) for the 160 mg/day ziprasidone
group.

DISCUSSION

This randomized, double-blind, parallel group study
compared the efficacy and safety of two fixed doses of
ziprasidone, 80 mg/day (n = 106) and 160 mg/day (1 =
104), with placebo (1 = 92) over 6 weeks in patients hos-
pitalized in 34 North American centers for an acute ex-
acerbation of schizophrenia or schizoaffective disorder.
Although the baseline characteristics and clinical histo-
ries of the patients in the study population were highly
variable, they were balanced among the three treatment
groups. The entry criteria ensured that patients were at
least moderately ill when randomized to treatment.
Baseline assessments confirmed this.

Ziprasidone at dosages of 80 mg/day and 160 mg/
day was effective in treating the psychotic manifesta-
tions of acute exacerbation of schizophrenia and
schizoaffective disorder. Both doses of ziprasidone
were statistically significantly superior to placebo in re-
ducing total, positive, negative, and general psychopa-
thology subscales of the PANSS, as well as physicians’
global impressions of illness between baseline and 6
weeks (p < .05). A lower rate of discontinuation be-
cause of insufficient clinical response was seen in pa-
tients on ziprasidone 160 mg/day (15%) and 80 mg/
day (25%) as compared with placebo (35%). Moreover,
improvement occurred rapidly. On all measures for
ziprasidone 160 mg/day and most measures for 80
mg/day, improvement reached statistical significance
at week 1, was clinically observable and generally in-
creased in magnitude subsequently. The benefits of
ziprasidone 80 mg/day, which was initiated without
dose titration, were apparent by 1 to 3 weeks after the
initiation of treatment, indicating that ziprasidone can
be initiated at a clinically effective dose.

The effectiveness of ziprasidone was further demon-
strated in the analysis of responders on both the PANSS
total scale (defined as a =30% improvement between
baseline and endpoint) and the CGI-I scale (score of 1 or
2 at endpoint). Almost one-third of patients were classi-
fied as PANSS responders and over 40% as CGI-I re-
sponders in the ziprasidone 160 mg/day group, the dif-
ference from placebo being statistically significant for
both variables (p < .05). The percentage of patients clas-
sified as responders in the ziprasidone 80 mg/day
group was also greater than placebo, but did not attain
statistical significance for either variable.

Although direct comparisons cannot be drawn
across the variations in methodology of different clini-
cal trials, experience with other agents may provide a
context in which to view the magnitude of change in
symptomatology brought about by ziprasidone. With
this in mind, we compared the results of the present
study with similar studies of other novel agents in
which baseline scores and placebo responses were also
similar. In the current study, the mean percentage im-
provements from ziprasidone 160 mg/day in PANSS
total, BPRSd total scores, and PANSS negative symp-
tom subscale (17.9, 18.7, and 16.0%, respectively) were
similar to a placebo-controlled, 8-week study of risperi-
done 6 mg/day in the treatment of schizophrenia,
where improvement from baseline on the same scales
was 17.2, 17.7, and 13.1%, respectively (Marder and
Meibach 1994). The mean improvements in PANSS to-
tal, PANSS negative subscale, and CGI-S from baseline
with ziprasidone 80 mg/day (12.6, 12.6, and 10.4%, re-
spectively) were of similar magnitude to those ob-
served with olanzapine 10 mg/day (12.5, 10.6, and
12.2%, respectively), in a placebo-controlled, 6-week
study (Beasley et al. 1996). Considered in the context of
these other agents, the results of this study indicate that
ziprasidone 80 and 160 mg/day reduces negative
symptoms as well as positive symptoms of acute exac-
erbations of schizophrenia or schizoaffective disorder,
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as predicted by its high 5HT,/D, receptor binding af-
finity ratio in vitro (Meltzer et al. 1989; Seeger et al.
1995). Although this contrasts with standard neurolep-
tics that tend to have little or no efficacy in negative
symptoms (Moller 1993), it is important to note that the
effect of any agent on negative symptoms in acutely ill
patients may be, at least in part, attributable to such sec-
ondary effects as reductions in positive symptoms and
extrapyramidal side effects (Moller et al 1994).

In addition to assessing the effects on over-all psy-
chopathology, positive symptoms, and negative symp-
toms, the effects of ziprasidone on depressive symp-
toms were assessed using the MADRS. Depression is a
common complication of chronic schizophrenia that
can be distinguished from negative psychotic symp-
toms (Barnes et al. 1989). Depressive symptoms are
commonly associated with schizophrenia, and the high
prevalence of clinically significant depression at entry
observed in the present study is consistent with this
well-known association. Estimates of the prevalence of
depressive symptoms during acute exacerbations range
from 40 to 75% and are similar to the 50% observed in
the present study (Johnson 1981; Knights and Hirsch
1981; Koreen et al. 1993; Mauri et al. 1995). Research
suggests that depression is not restricted to the postpsy-
chotic phase and may occur at any time in the course of
the illness (Bartels and Drake, 1988). A considerable
proportion of chronically ill patients (13 to 50%) will
also have depressive symptoms, although their psycho-
sis is relatively stable (Barnes et al. 1989; Lindenmeyer
et al. 1991; McGlashan and Carpenter 1976), and it has
been estimated that approximately 60% of patients with
schizophrenia suffer a major depressive episode at
sometime during the course of their illness (Martin et
al. 1985). Such episodes often lead to suicide (Drake et
al. 1985).

The results of this study provide further evidence
that depressive symptoms are commonly associated
with schizophrenia—over 50% of patients had clinically
significant depression at baseline (baseline MADRS =
14, mean 23.5). In these patients, ziprasidone 160 mg/
day was associated with a substantial improvement
(31.3%) in the mean MADRS score as compared with
placebo (12.6%, p < .05) at 6 weeks, which was clinically
and statistically significant. In the analysis of patients
who had a primary diagnosis of schizoaffective disor-
der, ziprasidone 160 mg/day and 80 mg/day were as-
sociated with appreciable improvements in the mean
MADRS scores (30.0 and 18.5%, respectively), as com-
pared with placebo (11.9%), although these were not
statistically significant, possibly because of the rela-
tively small sample size (n = 19-24 per treatment
group).

The finding that ziprasidone 160 mg/day has a clini-
cally significant effect on depressive symptoms could
reflect its unique constellation of activities at serotoner-
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gic and adrenergic receptors; potent 5HT;, agonism,
potent S5HT,p and S5HT,- antagonism, and ability to
moderately inhibit the synaptic re-uptake of serotonin
and norepinephrine (Seeger et al. 1995). The effect of
ziprasidone on clinically significant depressive symp-
toms observed in this study clearly warrants further
study, because these effects may have been confounded
by changes in other domains of psychopathology (such
as positive symptoms) in these acutely ill patients.
However, it is noteworthy that the antidepressant ef-
fects associated with ziprasidone were accompanied by
a rapid and significant reduction in psychotic symp-
toms. In contrast, the treatment of acute schizophrenia
with combinations of neuroleptics and antidepressants
may be clinically problematic. In combination with neu-
roleptic treatment, tricyclic antidepressants have been
reported to delay the resolution of psychosis (Kramer et
al. 1989), and selective serotonin re-uptake inhibitors
may exacerbate motor side effects by both pharmacoki-
netic and pharmacodynamic mechanisms (Meyer et al.
1996).

Overall, ziprasidone was well tolerated, and the total
incidence of adverse events and the severity of adverse
events associated with each ziprasidone dose was simi-
lar to placebo. In the ziprasidone 160 mg/day, 80 mg/
day, and placebo groups 7.7, 1.8, and 1.1% of patients
were discontinued for adverse events, respectively, and
these adverse events resolved within 3 days of cessation
of treatment. As anticipated, some adverse events were
more frequent with ziprasidone than placebo. Ziprasi-
done was associated with a higher incidence of somno-
lence (19% in each group) than placebo (5%). This was
generally mild and was noted to subside over the
course of the study. Ziprasidone 80 mg/day was associ-
ated with a higher incidence of nausea and ziprasidone
160 mg/day with a higher incidence of dyspepsia than
placebo. These effects, although not clearly dose related
and generally mild, may be related to the serotonergic
activities of ziprasidone. They were observed soon after
initiation of ziprasidone and were transient. The inci-
dence of dry mouth, but not constipation, was higher
with ziprasidone 160 mg/day than with placebo. The
higher incidence of dry mouth may be attributable to
the higher incidence of benztropine use in patients
treated with ziprasidone 160 mg/day, because ziprasi-
done has negligible intrinsic anticholinergic activity
(Seeger et al. 1995).

In view of their relative frequency in association with
some other antipsychotic therapies, adverse events that
were notable by their low incidence or absence in-
cluded dystonia, tachycardia, orthostatic hypotension,
weight gain, and male sexual dysfunction. The lack of
orthostatic hypotension implies that ziprasidone can be
initiated at an effective dose, 80 mg/day, without dose-
titration. This probably reflects relatively modest affinity
of ziprasidone for the «; receptor, a feature that differ-
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entiates it from risperidone, sertindole, and quetiapine
(Seeger et al. 1995; Schotte et al. 1996; Bymaster et al.
1996). Although data from direct comparative clinical
trials are unavailable, the relatively modest effect of
ziprasidone on body weight seems to be in contrast
with the significant weight gain reported in acute trials
of other newer antipsychotics, such as risperidone,
olanzapine, and sertindole (Casey 1996). Although
thorough examination of the pharmacological activities
that may explain this difference is beyond the scope of
this publication, it may be related to ziprasidone’s
unique collection of serotonergic activities.

The low propensity for ziprasidone to induce move-
ment disorders, shown by the thorough investigation of
this phenomenon, is encouraging. The incidence of ex-
trapyramidal symptoms in the present study was much
lower than that associated with conventional neurolep-
tic therapy in the literature (Ortiz and Gershon, 1986;
Keepers et al. 1983; Casey and Keepers 1988). This ob-
servation is consistent with the findings of another
short-term study where ziprasidone in doses up to 160
mg/day were shown to have lower potential to induce
movement disorders than haloperidol 15 mg/day (Goff
et al. 1998). Although there was evidence of a relation-
ship between ziprasidone 160 mg/day and emergent
EPS classified as an adverse event, this was very infre-
quent (7%). More patients in the ziprasidone 160 mg/
day group (25%) and the ziprasidone 80 mg/day group
(20%) than in the placebo group (13%) took benztropine
during double-blind treatment. Akathisia did not seem
to be dose related (placebo: 7%; 80 mg/day: 14%; 160
mg/day 13%). The requirement for 3-adrenoceptor an-
tagonist therapy during the study was extremely low
and was actually lower in the ziprasidone 160 mg/day
group than the placebo group. Mean measures of neu-
roleptic-induced parkinsonism and akathisia improved
or were unchanged as compared with baseline in each
treatment group. In addition, only one patient discon-
tinued with movement disorders. Collectively, the in-
vestigations of motor side effects undertaken in this study
are consistent with the very low propensity for move-
ment disorders predicted by the in vitro receptor bind-
ing profile, PET studies, and the relatively low potency
for induction of catalepsy (Seeger et al. 1995) and observed
in other clinical trials (Goff et al. 1998, Keck et al. 1998).

No patient was discontinued for laboratory abnor-
malities. No agranulocytosis occurred. The incidence of
elevated eosinophils in the ziprasidone 160 mg/day
group, and the incidence of elevations in cholesterol
levels and urine white blood cell counts in the ziprasi-
done 80 mg/day group were higher than placebo.
These abnormalities were not accompanied by any clin-
ically significant findings.

The paucity of such side effects as EPS, akathisia,
sexual dysfunction, and weight gain, which are leading
sources of noncompliance in schizophrenia (Van Putten
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1974; Young et al. 1986; Pfeiffer et al. 1991; Silverstone et
al. 1988), is encouraging, particularly if this is main-
tained with long-term ziprasidone treatment. Thus, the
over-all safety and tolerability profile evidenced in the
study seems favorable. The results of the analysis of ef-
ficacy are also promising. Ziprasidone at both 80 and
160 mg/day doses rapidly and significantly improved
over-all psychopathology, positive symptoms, and neg-
ative symptoms in patients with an acute exacerbation
of schizophrenia or schizoaffective disorder. Further-
more, ziprasidone was initiated at an effective dose. In
addition, ziprasidone 160 mg/day was associated with
substantial and significant improvement in depressive
symptoms in patients with a clinically relevant level of
depression on entry to the study.

Long-term studies in larger populations will deter-
mine whether the combination of efficacy in a wide
range of symptoms that characterize schizophrenia and
an encouraging degree of safety and tolerability ob-
served in the current study can result in improved com-
pliance, lower relapse rates, and greater well-being in
patients with schizophrenia. Clinical trials directly com-
paring the recently developed antipsychotic agents are
required to provide definitive data contrasting their ef-
ficacy and side-effect profiles.
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