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Abstract Ziprasidone is a novel antipsychotic agent with a pharmacological profile
distinct from that of other currently available novel or classical antipsychotics.
In preclinical studies, ziprasidone was predicted to have efficacy against positive,
negative and affective symptoms of schizophrenia with a favourable tolerability
profile, including a low propensity to induce extrapyramidal adverse effects.

The drug has been administered orally to >300 patients with an acute exacer-
bation of schizophrenia or schizoaffective disorder in published 4- to 6-week
randomised, double-blind trials. When given twice daily at dosages of between
80 and 160 mg/day, ziprasidone produced significantly greater improvements in
overall symptomatology than placebo. In the largest study, ziprasidone 80 or 160
mg/day was also significantly more effective than placebo in reducing negative
symptoms and, at 160 mg/day, was significantly more effective than placebo in
improving depressive symptoms in patients with associated clinically significant
depression. Data from a 4-week trial indicate that ziprasidone 160 mg/day has
similar efficacy to haloperidol 15 mg/day.

Ziprasidone 40 to 160 mg/day was more effective than placebo with respect
to prevention of impending relapse and improvement of negative symptoms in
294 stable patients with chronic schizophrenia who were treated for up to 1 year.
In addition, significantly more ziprasidone than haloperidol recipients achieved
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a negative symptom response in a 28-week study involving 301 stable patients
with chronic or subchronic schizophrenia.

In general, oral ziprasidone is well tolerated with an overall incidence of
adverse events similar to placebo. Importantly, the drug has a low propensity to
induce extrapyramidal effects and a negligible effect on bodyweight. Ziprasidone
is associated with slight prolongation of the QTc interval; the clinical significance
of this is not yet clear. The drug does not appear to be associated with sustained
elevation of plasma prolactin levels. Preliminary data indicate that long-term oral
ziprasidone treatment is well tolerated.

Ziprasidone is the only novel antipsychotic currently available in a rapid-acting
intramuscular formulation. Short-term treatment with intramuscular ziprasidone
was effective and well tolerated in patients with acute agitation associated with
psychosis. In addition, intramuscular ziprasidone reduced agitation scores by a
significantly greater extent than haloperidol in a study involving patients with
acute agitation associated with psychosis.

Conclusions: Ziprasidone is a promising new antipsychotic that has shown
significant efficacy in the oral treatment of patients with schizophrenia or
schizoaffective disorder. The drug is well tolerated with a low propensity to
induce extrapyramidal effects and a negligible effect on bodyweight. In addition,
intramuscular ziprasidone shows efficacy and good tolerability in the treatment
of acute agitation associated with psychotic disorders.

1. Pharmacodynamic Properties

Ziprasidone is a dopamine D2 receptor antago-
nist and a serotonin 5-HT2A receptor antagonist
with a higher in vitro affinity for the 5-HT2A recep-
tor than for the D2 receptor.[1,2] It is thought that a
high 5-HT2A to D2 ratio may be partly responsible
for the enhanced therapeutic efficacy and low pro-
pensity for extrapyramidal adverse effects seen
with some of the newer antipsychotics.[3-10] The
results of positron emission tomography studies in
healthy volunteers indicate that single doses of oral
ziprasidone of ≥40mg achieve high levels of occu-
pancy of the D2 and 5-HT2A receptors.[11-15]

Ziprasidone also has high affinity for 5-HT2C,
5-HT1A and 5-HT1D receptors, moderate affinity
for α1-adrenergic and histamine H1 receptors, low
affinity for α2-adrenergic receptors and minimal
affinity for muscarinic M1 receptors.[1,2] Zipra-
sidone acts as an antagonist at 5-HT2C receptors
and as an agonist at 5-HT1A receptors. Ziprasidone
has also been shown to inhibit the reuptake of se-
rotonin and noradrenaline (norepinephrine) into rat
brain synaptosomes.[1]

The effects of ziprasidone in rat models were
consistent with its in vitro pharmacology and pre-
dict clinical antipsychotic efficacy with a low po-
tential for extrapyramidal adverse effects.[1,16,17]

Ziprasidone therapy does not appear to be asso-
ciated with sustained elevation of prolactin levels.
During treatment with ziprasidone 4 to 160 mg/day,
mean predose serum prolactin levels did not signif-
icantly change from baseline and returned to base-
line within 12 hours of drug administration in pa-
tients with schizophrenia or schizoaffective disorder
in a 4-week study.[18] In contrast, mean predose
prolactin levels rose significantly during adminis-
tration of haloperidol 15 mg/day and were still el-
evated 12 hours after dosing. Mean prolactin levels
decreased from 30.4 to 23.6 μg/L in patients with
schizophrenia who received ziprasidone for 1
year.[19] Similarly, reductions from baseline in pro-
lactin levels were seen in switching studies in
which patients with schizophrenia or schizoaffec-
tive disorder were switched from treatment with
classical antipsychotics or risperidone to treatment
with ziprasidone.[20]
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2. Pharmacokinetic Properties

In healthy volunteers who received multiple
doses of ziprasidone 20 to 60mg twice daily, the
maximum plasma concentration (Cmax) of ziprasid-
one ranged from 44.6 to 139.4 μg/L, the area under
the plasma concentration-time curve from 0 to 12
hours (AUC12) ranged from 259.2 to 1027.9 μg • h/L
and the time to Cmax (tmax) ranged from 3.7 to 4.7
hours.[21] In general, Cmax and AUC12 values in-
creased proportionally with dose. Another study
involving healthy men found that systemic expo-
sure to ziprasidone was greater when the drug was
administered directly after food compared with un-
der fasting conditions.[22]

Approximately two-thirds of the metabolic clear-
ance of ziprasidone occurs via aldehyde oxidase-
mediated reduction, and less than one-third of the
metabolic clearance of the drug is accounted for by
cytochrome P450 (CYP)–mediated oxidation.[23]

CYP3A4 is the principal enzyme thought to be re-
sponsible for the formation of ziprasidone sul-
phoxide and ziprasidone sulphone, two of the ma-
jor ziprasidone metabolites.[24] The terminal phase
half-life (t1⁄2) of the drug following multiple admin-
istration of ziprasidone 20 to 60mg twice daily
ranged from 4.8 to 10 hours.[21]

Differences in pharmacokinetics between healthy
volunteers and patients with mild to moderate he-
patic impairment or varying degrees of renal im-
pairment, or in the elderly were not considered
clinically significant.[25-27]

Studies in healthy volunteers showed that co-
administration of ziprasidone did not affect the
pharmacokinetics of dextromethorphan,[28] a com-
bined oral contraceptive (levonorgestrel plus eth-
inylestradiol)[29] or lithium.[30] In addition, co-
administration of cimetidine or an aluminium
hydroxide/magnesium hydroxide preparation did
not affect the pharmacokinetics of ziprasidone to
a clinically significant extent.[31] Coadministration
of ketoconazole[32] or carbamazepine[33] had sta-
tistically significant effects on the pharmacokinet-
ics of ziprasidone, but these were not considered
clinically relevant.

Following administration of intramuscular zip-
rasidone 5 to 20mg, the Cmax ranged from 76 to 244
μg/L, the AUC∞ ranged from 229 to 846 μg • h/L
and the tmax ranged from 0.5 to 0.7 hours. The t1⁄2
was ≤3 hours (2.2 to 3 hours).[34]

3. Therapeutic Efficacy

3.1 Short-Term Treatment

When given twice daily, oral ziprasidone 80 to
160 mg/day demonstrated significantly greater
clinical efficacy than placebo in two short-term (4-
or 6-week), double-blind, randomised, fixed-dose,
multicentre studies involving patients with an
acute exacerbation of schizophrenia or schizoaf-
fective disorder.[35,36] Results from both trials re-
vealed significantly greater reductions from base-
line in Brief Psychiatric Rating Scale (BPRS) and
Clinical Global Impression (CGI) severity scores
in ziprasidone 80, 120 and 160 mg/day recipients,
compared with placebo recipients, with a trend to-
wards dose response.[35,36] In addition, Positive
and Negative Syndrome Scale (PANSS) total
scores were significantly reduced from baseline in
ziprasidone 80 and 160 mg/day recipients in one
of the studies.[36] With regard to negative symp-
toms, significantly greater reductions from base-
line in PANSS negative subscale scores were seen
in ziprasidone 80 and 160 mg/day recipients, com-
pared with placebo recipients, in one of the stud-
ies.[36] However, no significant between-group dif-
ference in the change in Scale of Assessment of
Negative Symptoms scores was seen in the other
study.[35] Among patients with clinically signifi-
cant depressive symptoms at baseline, a significantly
greater reduction from baseline in Montgomery-
Åsberg Depression Rating Scale scores was seen
in ziprasidone 160 mg/day recipients, compared
with placebo recipients, in one study,[36] and a sig-
nificantly greater reduction from baseline in BPRS
depression cluster scores was seen in ziprasidone
120 mg/day recipients, compared with placebo re-
cipients, in the other study.[35]

In terms of improvement in BPRS and CGI se-
verity scores, oral ziprasidone 160 mg/day had
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similar efficacy to haloperidol 15 mg/day in a 4-
week, double-blind, randomised, multicentre study
involving patients with chronic or subchronic
schizophrenia or schizoaffective disorder who ei-
ther had an acute exacerbation of their illness or
had experienced only a partial response to prior
antipsychotic therapy.[18] Furthermore, oral zipra-
sidone 80 or 160 mg/day had similar efficacy to
olanzapine 5 to 15 mg/day at improving BPRS
scores, CGI severity scores and PANSS total and
PANSS positive and negative subscale scores, ac-
cording to the results of a 6-week, double-blind,
randomised, multicentre study, available as an ab-
stract, involving patients with an acute exacerba-
tion of schizophrenia or schizoaffective disorder.[37]

Switching from classical antipsychotics, risper-
idone or olanzapine to flexible-dose ziprasidone
was associated with improved symptom control in
three uncontrolled 6-week studies, available as ab-
stracts and posters, involving stable patients with
schizophrenia or schizoaffective disorder who
switched treatment because of inadequate efficacy
or poor tolerability.[20,38] In two other uncontrolled
switching studies (of 6 and 12 weeks’ duration),
switching from haloperidol[39] or intramuscular de-
pot antipsychotics[40] to ziprasidone was associ-
ated with sustained symptom control in patients
with chronic schizophrenia or schizoaffective dis-
order.

3.2 Long-Term Treatment

Long-term treatment with oral ziprasidone ap-
pears to be effective in the treatment of stable pa-
tients with chronic schizophrenia, according to the
results of two double-blind, randomised studies. In
the 1-year, placebo-controlled study, significantly
greater improvements from baseline in PANSS
negative subscale scores were seen in ziprasidone
40, 80 or 160 mg/day recipients, compared with
placebo recipients.[41] Moreover, improvement from
baseline in Global Assessment of Functioning
scores was significantly greater in ziprasidone 80
or 160 mg/day recipients than in placebo recipi-
ents. Ziprasidone 40, 80 and 160 mg/day recipients
were also significantly less likely than placebo re-

cipients to experience impending relapse (40.5,
34.6 and 35.8 vs 70.8%).[42]

In the second long-term (28-week) study, pa-
tients were randomised to receive flexible-dose
ziprasidone 80 to 160 mg/day or haloperidol 5 to
15 mg/day. Improvements from baseline in psy-
chopathology scores were seen in both treatment
groups, although the improvements tended to be
greater in ziprasidone, compared with haloperidol,
recipients. Significantly more ziprasidone, com-
pared with haloperidol, recipients experienced a
PANSS negative symptom response (48 vs 32%).[43]

3.3 Intramuscular Use

Intramuscular ziprasidone is effective in pa-
tients with acute agitation associated with an un-
derlying psychotic disorder. Reductions from
baseline in Behavioural Activity Rating Scale
scores were seen in two 24-hour studies comparing
the use of intramuscular ziprasidone 2mg with
ziprasidone 10 or 20mg. In both studies, the higher
dose of ziprasidone was significantly more effec-
tive than the lower dose. In each study, PANSS
total, PANSS agitation items and CGI severity
scores were reduced from baseline in both treat-
ment groups.[44,45]

Intramuscular ziprasidone was associated with
significantly greater reductions in BPRS total,
BPRS agitation items and CGI severity scores than
intramuscular haloperidol in a nonblind, random-
ised study involving patients with acute agitation
associated with psychosis.[46] Patients received in-
tramuscular treatment for 3 days followed by 4
days of oral therapy. Further reductions in BPRS
total, BPRS agitation items and CGI severity
scores were seen after the switch to oral therapy in
both treatment groups.

4. Tolerability

The overall incidence of adverse events was
similar in oral ziprasidone 40 to 160 mg/day recip-
ients and placebo recipients in two short-term,
double-blind, randomised, multicentre studies in-
volving patients with an acute exacerbation of
schizophrenia or schizoaffective disorder (75 to
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89% vs 75 and 86%).[35,36] Adverse events reported
more frequently in ziprasidone 80 or 160 mg/day
recipients, compared with placebo recipients, in-
cluded dyspepsia (9 and 14 vs 9%), nausea (14 and
7 vs 9%), dizziness (9 and 17 vs 9%) and somno-
lence (19 and 19 vs 5%) in one study;[36] in the
other study, ziprasidone 40 or 120 mg/day recipi-
ents, compared with placebo recipients, were more
likely to experience abdominal pain (11 and 2 vs
8%), dyspepsia (11 and 6 vs 6%), nausea (7 and 6
vs 4%), constipation (7 and 11 vs 4%), coryzal
symptoms (7 and 4 vs 2%) and rash (7 and 2 vs
0%).[35] Oral ziprasidone was associated with a
low incidence of movement disorders in both stud-
ies; extrapyramidal syndrome occurred in 2 to 7%
of ziprasidone 40 to 160 mg/day recipients, com-
pared with 1 and 2% of placebo recipients.[35,36] In
addition, oral ziprasidone had negligible effect on
bodyweight.[35,36] Elevations in cholesterol, tri-
glyceride and random glucose levels were the most
commonly reported laboratory test abnormali-
ties.[35,36]

In a 6-week study, median bodyweight (+3.3 vs
+0.5kg)[47] and body mass index (+1.17 vs
+0.24)[48] increased from baseline by a signifi-
cantly greater extent in olanzapine than in
ziprasidone recipients. Olanzapine, compared with
ziprasidone, was also associated with significantly
greater increases from baseline in fasting total cho-
lesterol (+20 vs –1 mg/dl), low density lipoprotein
cholesterol (+13 vs –1 mg/dl) and fasting triglyc-
eride (+26 vs –2 mg/dl) levels.[47] In addition, me-
dian fasting plasma insulin levels and insulin resis-
tance increased from baseline by a smaller extent
in ziprasidone, compared with olanzapine, recipi-
ents.[47]

In a 1-year placebo-controlled study involving
stable patients with chronic schizophrenia, adverse
events were reported in 71.8 to 73.7% of oral
ziprasidone 40 to 160 mg/day recipients and in
77.3% of placebo recipients.[41] The most com-
monly reported adverse events included anxiety,
agitation and insomnia. Clinically significant
bodyweight gain (increase in bodyweight of ≥7%)
occurred in 5 to 11% of ziprasidone recipients, al-

though the median bodyweight change was –1, –2
and –3kg in recipients of ziprasidone 40, 80 and
160 mg/day, respectively.[41]

In a 28-week study involving stable patients
with chronic or subchronic schizophrenia, oral
ziprasidone 80 to 160 mg/day recipients were more
likely than haloperidol 5 to 15 mg/day recipients
to experience vomiting, nausea or somnolence,
and haloperidol recipients were more likely than
ziprasidone recipients to experience dry mouth or
dizziness.[43] Movement disorders occurred in
14.9% of ziprasidone recipients and 40.5% of hal-
operidol recipients.[43] Mean bodyweight increased
by 0.3kg in men who received ziprasidone and by
0.8kg in women who received ziprasidone; these
increases were similar to those observed in patients
receiving haloperidol.[43]

With regard to cardiovascular adverse events,
oral ziprasidone therapy was associated with small
increases in the QTc interval in several stud-
ies.[20,35,47] Pooled data from trials involving 4571
patients who received oral ziprasidone at dosages
of up to 160 mg/day indicate that mean prolonga-
tion of the QTc interval was 5.9 to 9.7 msec.[49] A
QTc interval of >500 msec was seen in 0.06% of
ziprasidone recipients and 0.23% of placebo recip-
ients. In a study specifically designed to assess the
effect of ziprasidone on QTc prolongation,[23] the
QTc interval was prolonged by a greater extent in
ziprasidone recipients than in risperidone, olan-
zapine, quetiapine or haloperidol recipients (al-
though it should be noted that the 95% confidence
intervals for ziprasidone, risperidone and quetiap-
ine overlapped).[50] Importantly, the QTc prolon-
gation associated with ziprasidone was not exacer-
bated by concomitant administration of the CYP3A4
inhibitor ketoconazole.[50] Ziprasidone therapy
was associated with a low incidence of orthostatic
hypotension.[36]

Intramuscular ziprasidone was generally well
tolerated in two 24-hour studies involving patients
with acute agitation associated with an underlying
psychotic disorder.[44,45] The overall incidence of
adverse events ranged from 35.2 to 43.9% in recip-
ients of ziprasidone 2 to 20mg. The most com-
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monly reported adverse events included headache,
injection site pain, somnolence and nausea. Or-
thostatic hypotension was reported in two recipi-
ents of intramuscular ziprasidone 20mg. Intramus-
cular ziprasidone 5 to 20mg was better tolerated
than intramuscular haloperidol 2.5 to 10mg in a
study involving patients with acute agitation asso-
ciated with an underlying psychotic disorder.[46]

Adverse events occurred in 31.1% of ziprasidone
recipients and in 50% of haloperidol recipients.
Extrapyramidal adverse effects were reported in no
ziprasidone recipients and in 21.4% of haloperidol
recipients.

5. Dosage and Administration

Oral ziprasidone has been approved in the
US[23] and in numerous other countries world-
wide[51] for use in the treatment of schizophrenia.
In the US, the initial recommended dosage of
ziprasidone is 20mg twice daily; this may be ti-
trated to a maximum dosage of 80mg twice
daily.[23] Ziprasidone should be administered with
food. Dosage adjustments are not needed in pa-
tients with renal or hepatic impairment or on the
basis of age, gender or race. In Europe, it is recom-
mended that ziprasidone be started at a dosage of
40mg twice daily and titrated to a maximum dos-
age of 80mg twice daily (if needed).[52] Mainte-
nance therapy should comprise the lowest effective
ziprasidone dosage (20mg twice daily may be suf-
ficient).

US prescribing information states that zipra-
sidone is contraindicated in patients with uncom-
pensated heart failure, recent acute myocardial in-
farction or a known history of QT prolongation.[23]

The use of ziprasidone in combination with other
drugs known to prolong the QTc interval should be
avoided. In addition, clinicians should be alert to
the identification of other agents that have consis-
tently been shown to prolong the QTc interval;
such drugs should not be prescribed in combina-
tion with ziprasidone. Given that ziprasidone ther-
apy may be associated with orthostatic hypoten-
sion, caution should be exercised in administering
ziprasidone to patients with cardiovascular dis-

ease, cerebrovascular disease or conditions that
may predispose patients to hypotension. The ef-
fects of certain antihypertensives may be enhanced
by concomitant administration of ziprasidone. In
addition, caution should be used when ziprasidone
is administered in combination with centrally act-
ing drugs. Ziprasidone should be discontinued in
patients who develop a rash for which an alterna-
tive aetiology cannot be found.

Intramuscular ziprasidone is available for use in
a number of European countries[51,52] and has been
deemed approvable by the US Food and Drug Ad-
ministration[53] for use in agitated patients with
schizophrenia or schizoaffective disorder.
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