
Abstract. – OBJECTIVES: The Authors report
the safety results of the extension phase of three
multicenter, phase III studies, which evaluated
ziprasidone in schizophrenic patients switching
from another antipsychotic agent or who re-
quired a transition from intramuscular to oral
ziprasidone. 

PATIENTS AND METHODS: A total of 331 pa-
tients were evaluated, with a mean follow-up of
22 months (range: 3-73 months). 

RESULTS AND CONCLUSIONS: Ziprasidone
appeared well tolerated; most adverse events
were of mild or moderate severity. No new safety
or tolerability issues emerged. However, the au-
thors observed a high number of withdrawals,
possibly associated with a lack of long-term
compliance, which is a common feature in schiz-
ophrenic patients.
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Introduction

“Second generation” or “atypical” antipsy-
chotic drugs (e.g.: risperidone, olanzapine, queti-
apine, aripiprazole) represent a widely-used op-
tion for the treatment of schizophrenic patients1.
Overall, the different atypical antipsychotics pre-
sent negligible differences in efficacy2,3.

Of note, a remarkable proportion of schizo-
phrenic patients will require life-long treatment,
due to the chronic course of this disease4. There-
fore, safety and tolerability represent a crucial is-
sue when prescribing an antipsychotic drug5. A
favourable safety profile, associated with a limit-
ed number of adverse events, may also increase
patients’ compliance and therefore optimize the
management of schizophrenia6. 

Ziprasidone is an atypical antipsychotic with a
characteristic neurotransmitter receptor-binding
profile, a favourable benefit/risk ratio in schizo-
phrenic patients, and is approved for the treatment
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of this condition in US and Europe7-9. However,
patients in therapy with ziprasidone carry a slight-
ly increased risk of prolongation of heart rate-cor-
rected QT (QTc) interval than subjects on other
atypical antipsychotics10. Several studies demon-
strated the efficacy and safety of ziprasidone over
a short-term (up to 18 weeks) period11-13. These
results were also confirmed when switching from
another antipsychotic agent14-15 or when evaluat-
ing the transition from intramuscular (IM) to oral
formulation of ziprasidone11,16.

Some clinical experiences indicated that the
clinical benefits of ziprasidone are also sustained
over a long-term (up to 52 weeks)17-20. However,
further evidence on the safety of ziprasidone,
possibly from longer-term studies, may be desir-
able to provide a more complete picture of this
drug.

We conducted three multicenter phase III stud-
ies (namely A1281028, A1281044, A1281045) to
evaluate the efficacy and safety of ziprasidone in
schizophrenic patients switching from another an-
tipsychotic agent (A181028 and A1281044) or in
those who require a transition from the intramus-
cular (IM) to the oral formulation (A1281045)
(manuscripts submitted). Patients still on ziprasi-
done at the end of these studies could enter a
long-term extension phase, during which they
took oral ziprasidone. We report here the safety
results of this extension phase. 

Patients and Methods

Study Setting and Design
This was an open label, multicenter, flexible

dose study designed to allow patients who com-
pleted one of the core studies (A1281028,
A1281044, A1281045) on ziprasidone to con-
tinue treatment with this drug for at least one
year (extension visits) or until the drug became
commercially available (19th May 2009; extra
extension visits).  Protocol number was
A1281061 and the trial is deposited in clinical-
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duced or treatment was suspended at the investi-
gator’s discretion. Propranolol could be adminis-
tered for akathisia. Patients could not take any
other psychoactive medications. Concomitant
therapies for stabilized somatic disease (which
did not prolong QTc) were allowed.

Study Evaluations and Assessments
Patients underwent monthly visits. The first

visit (baseline) corresponded to the last visit of
the core study in which the patient was enrolled. 

At each visit, investigators assessed the percent-
age of adverse events, vital signs, body weight,
ECG, onset of concomitant disorders, need for
concomitant treatments and compliance. The
severity of each adverse event (mild, moderate, se-
vere or serious) and its potential correlation with
ziprasidone were also assessed. A serious adverse
event (SAE) was defined as any medical occur-
rence which resulted in death, was life-threatening,
required patient hospitalization or prolongation of
existing hospitalization, or resulted in persistent/
significant disability/incapacity. Investigators treat-
ed all adverse events in line with best clinical prac-
tice. As all the subjects entered the present protocol
at the end of a previous ziprasidone protocol, we
defined the AEs occurring after the first intake of
study drug in the present study as “treatment-emer-
gent”. Laboratory measurements were also per-
formed at baseline and at the final visit.

Every three months, investigators measured
the scores of the Drug Attitude Inventory scale
(DAI) and of the Subject Well-being under Neu-
roleptic treatment scale (SWN). Each patient
could withdraw from the study at any time and
the investigator could discontinue the treatment
at any time if deemed necessary. 

In each center, every effort was undertaken in
order to have the same trained investigator per-
forming all the assessments.

Statistical Analysis 
Due to the study design, no estimation of sam-

ple size was necessary. We performed the safety
analysis on the safety population, which included
all patients who received ≥1 dose of ziprasidone. 

We analyzed all data by descriptive statistics
and evaluated any difference in study variables
between different timepoints by Student’s t test
for paired data. We also used a Pearson correla-
tion analysis to assess any correlation between
ECG changes throughout the study and ziprasi-
done dose. A p value <0.05 was considered sta-
tistically significant.

trials.gov with the identifier NCT00139737. We
conducted this study in 93 Italian centers spe-
cialized in the treatment of psychiatric disease,
located throughout the country. The Local Ethi-
cal Committees of every involved center ap-
proved the study design, and we planned the
study protocol in accordance with the Helsinki
Declaration. Each patient signed an informed
consent before the inclusion in the trial.

Patients
Adult (18-60 years) patients diagnosed with

schizophrenia (DMS-IV definition) were eligible
for this study if they had successfully completed
one of the three core studies on ziprasidone listed
above. Psychiatric exclusion criteria were: (a)
immediate risk of committing harm to self or
others; (b) need for concomitant treatment with
anti-psychotic drugs other than ziprasidone; (c)
need for treatment with antidepressants or mood
stabilizers. Main general exclusion criteria ap-
plied in this study and in the core trials were: (a)
history and/or diagnosis of clinically significant
haematological, renal, hepatic, gastrointestinal,
endocrine, pulmonary, dermatological, oncologi-
cal, or neurological disease, with the exception of
cured skin cancer or type 2 diabetes; (b) diagno-
sis of acute or chronic heart disease, clinically
significant ECG abnormalities, QTc interval
≥450 msec, or concomitant treatment with med-
ications that prolong QTc interval; (c) serum K+

or Mg2+ or any other laboratory parameter out-
side the normal range; (d) confirmed HIV, HBV
or HCV infection; (e) inability to follow the
study protocol; (f) pregnancy or breastfeeding;
(g) hypersensitivity to ziprasidone or lactose.

Study Interventions
At study initiation, all patients maintained the

same dose of oral ziprasidone (provided by Pfiz-
er Italy s.r.l.) taken at the end of the core study.
The dosage could then be adjusted within 20-40-
60-80 mg bid, based on clinical status. Subjects
were instructed to take medication together with
food. Patients continued the treatment for 8
weeks since the initiation of the oral therapy. The
initial dose was 40 mg bid. The treatment was
continued for one year or until ziprasidone be-
came commercially available.

Benzodiazepines and anticholinergic agents
could be administered at the investigator’s discre-
tion as necessary. Subjects receiving stable dose
of anticholinergic agents remained on their cur-
rent dose for seven days; the dose was then re-
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Number (%) Mean ± SD Range

Age, years
18-44 238 (71.9) NR NR
45-64 93 (28.1) NR NR

Males, number 193 (58.3)
Vital signs

Weight (kg) 329 77.9 ± 16.1 38-136
Height (cm) 330 169.0 ± 9.2 146-190
Systolic blood pressure, sitting (mmHg) 327 122 ± 12 90-160
Diastolic blood pressure, sitting (mmHg) 327 79 ± 8 50-110
Heart rate, sitting (bpm) 326 77 ± 10 52-100

Table I. Baseline characteristics and demographics.

Bpm: beats per minute; NR: not reported; SD: standard deviation.

Figure 1. Subject dis-
position until month 36.

Figure 1 shows the disposition of patients
through the study, until month 36. At this time-
point, 36 patients (10.9%) were still participating
in the study. The maximum follow-up was 73
months. Nearly half of the patients (164; 49.5%)
withdrew from the study within 6 months. Rea-
sons for study discontinuation are summarised in
Table II.

The median exposure to study drug was 186
days. Almost A total of 158 subjects (47.7%)
changed ziprasidone dose at least once, with a
mean daily dose of 104.43±41.9 mg over the en-
tire study. The mean daily dose was 103.99±42.7
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Results

Baseline Characteristics and 
Patient Disposition

In total, 344 subjects entered the study. Thir-
teen patients did not receive any dose of ziprasi-
done and were excluded from the safety popula-
tion. Therefore, the safety population included
331 subjects (193 males; mean age 38.5±9.6).
Table I summarizes the baseline characteristics of
patients enrolled in the study. Fifty-eight subjects
(17.5%) had concomitant conditions (in most
cases metabolism and nutrition disorders). 
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mg/day and 103.02±44.32 mg/day at start and at
end of the study period, respectively.

Stratification according to the original core
study did not disclose any significant difference
in the above parameters.

Safety Analysis
Table III summarizes the percentage of ad-

verse events and of study withdrawal/dose modi-
fication due to adverse events. In total, 198 pa-
tients (59.8%) experienced adverse events. Thir-
ty-two subjects (9.7%) reported SAE, which
were fatal in 3 patients.

Treatment Emergent Adverse Events
Twenty-four adverse events in 18 subjects were

not considered treatment-emergent; among those, 9
were considered treatment-related from previous
protocol (i.e. vomiting, agitation, salivary hyper-
secretion, insomnia, sleep disorder, prolonged
QTc, interval, somnolence, gastritis). Therefore,
414 adverse events were treatment-emergent, 207
of which were treatment-related (Table III). Treat-
ment-emergent and treatment-related adverse
events by organ class are presented in Table IV. 

The most frequent abnormality in investiga-
tions was prolonged QTc interval (n=43; 13.0%),
reported as mild in 38 subjects and moderate in 5
subjects. Abnormal ECG was reported in 11 sub-
jects (3.3%), mild in 8 subjects and moderate in
3 subjects. Five subjects had hyperprolactinemia
(2 mild; 3 moderate), and 5 subjects experienced
a transient increase in blood prolactin level (4
mild; 1 moderate).

The most frequent psychiatric disorder was in-
somnia, reported in 12 subjects (3.6%); mild
(n=8) or moderate (n=4). Agitation and anxiety
were reported in 8 and 7 subjects, respectively;
only one patient experienced both events as se-
vere. Somnolence (7 subjects) and extrapyrami-
dal disorder (6 subjects) were the most frequent
nervous system related adverse events.

Adverse Events Leading to Study 
Discontinuation or Dose Modifications

Most of the adverse events leading to discon-
tinuation were psychiatric disorders, reported in
33 subjects (10.0%) and investigations (electro-
cardiogram and laboratories abnormalities) re-
ported in 11 subjects (3%). When considering
treatment-related adverse events leading to treat-
ment discontinuation, psychiatric disorders were
reported in 11 subjects (3.3%) and investigations
in 7 subjects (2.1%). Among laboratory and vital
signs measurements, 6 subjects had ECG abnor-
malities (5 prolonged QTc interval), and 1 sub-
ject showed weight decrease.

Twenty-five subjects (7.6%) had to reduce
ziprasidone dose or to temporary interrupt due to
treatment-related adverse events.

Serious Adverse Events
Three subjects died: an acute cardiac ischemia,

a suicide and a cranial trauma due to accident.
All the deaths occurred during study drug treat-
ment and were judged by investigators as not re-
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Number %

Fatal event 3 0.9
Related to study drug 71 21.5

Adverse event 30 9.1
Laboratory abnormality 1 0.3
Lack of efficacy 40 12.1

Not related to study drug 254 76.7
Adverse event 28 8.5
Laboratory abnormality 1 0.3
Lost to follow-up 8 2.4
Other 27 8.2
Withdrawn consent 190 57.4

Total 328 99.1

Table II. Reasons for study discontinuation.

All adverse Treatment-emergent Treatment related
events adverse events adverse events

Adverse events 438 414 207
Subjects with adverse events 198 (59.8) 188 (56.8) 131 (39.6)
Subjects with serious adverse events 32 (9.7) 32 (9.7) 3 (0.9)

Fatal events 3 (0.9) 3 (0.9) 0
Subjects with severe adverse events 30 (9.1) 30 (9.1) 6 (1.8)
Discontinuations due to adverse events 70 (21.1) 70 (21.1) 32 (9.7)
Subjects with dose reductions or temporary 33 (10.0) 32 (9.7) 25 (7.6)
discontinuations due to adverse events

Table III. Adverse events and dose modifications thorough the study. All data are expressed as number (%).



lated to ziprasidone, while two of them were re-
lated to schizophrenia. Thirty-two subjects re-
ported non-fatal SAE; among these, 3 patients
(0.9%) had treatment-related SAE (epileptic
seizures, agitation/aggressive behaviour, hypo-
mania), which resolved after ziprasidone inter-
ruption and appropriate treatment.

ECG Measurements
Overall, 230 subjects out of 331 had a 12-lead

electrocardiogram evaluation both at baseline and at
one study visit. Changes from baseline in QTc in-
terval are displayed in Table V. Increases in the QTc
interval ≥ 30 msec were present in 21% of subjects
(25% in women, 17% in men). Only two patients,
one male and one female, had a value ≥ 500 msec.
Statistical analysis did not disclose any correlation
between ziprasidone dose and QTc changes.

Laboratory Measurements and Vital Signs
Laboratory measurements were available at

baseline and final visits for 127 patients. In total,
67 subjects (53% of evaluable subjects) with a
normal laboratory test at baseline had ≥ 1 abnor-
mality and 43 subjects (36%) with an abnormal
laboratory test at baseline had at least one abnor-
mality at study end. The greatest number of ab-
normalities was related to prolactin levels
(n=20), proteinuria (n=15), urine blood (n=14),
and neutropenia (n=11). There were no clinically
significant changes between baseline and last ob-
servation in vital signs.

DAI and SWN Scales
Overall, the mean total score of DAI slightly

increased until month 9; at month 12 and at sub-
ject’s final visit a decrease was observed; no sta-
tistical differences were observed between differ-
ent timepoints (Table VI). We observed a similar
trend for the SWN scale, with a significant re-
duction at last visit versus baseline values (–5.9;
p ≤ 0.05).

Discussion

This study was the extension of three previous
protocols which were designed to evaluate the ef-
ficacy and safety of ziprasidone in schizophrenic
patients. Patients included in this study were,
therefore, already treated with ziprasidone and

2117

Long-term safety of ziprasidone in schizophrenic patients: an open trial

Treatment-emergent Treatment related 
adverse events adverse events

Cardiac disorders 10 (3.0) 5 (1.5)
Endocrine disorders 6 (1.8) 5 (1.5)
Eye disorders 1 (0.3) 0
Gastrointestinal disorders 28 (8.5) 10 (3.0)
General disorders and administration site conditions 16 (4.8) 6 (1.8)
Hepatobiliary disorders 2 (0.6) 0
Infections and infestations 18 (5.4) 1 (0.3)
Injury, poisoning and procedural complications 9 (2.7) 0
Laboratory investigations and vital signs 73 (22.1) 64 (19.3)
Metabolism and nutrition disorders 8 (2.4) 6 (1.8)
Musculoskeletal and connective tissue disorders 3 (0.9) 2 (0.6)
Neoplasms benign, malignant and unspecified 2 (0.6) 0
Nervous system disorders 42 (12.7) 29 (8.8)
Psychiatric disorders 86 (26.0) 39 (11.8)
Renal and urinary disorders 1 (0.3) 1 (0.3)
Reproductive system and breast disorders 8 (2.4) 4 (1.2)
Respiratory, thoracic and mediastinal disorders 4 (1.2) 0
Skin and subcutaneous tissue disorders 7 (2.1) 2 (0.6)
Vascular disorders 6 (1.8) 3 (0.9)

Table IV. Subjects with treatment-emergent adverse events by organ class (n = 331). All data are expressed as number (%).

Change from baseline
Visit N (msec)

Baseline 317 NR
Month 3 174 –0.5 ± 31.4
Month 6 118 –1.5 ± 36.6
Month 9 101 –1.9 ± 31.6
Month 12 135 –5.2 ± 36.3
Final visit* 74 –2.1 ± 43.3

Table V. Mean changes from baseline in QTc (baseline: 385
± 37.3). All data are expressed as mean ± standard deviation.

*Mean time = 22 months (range: 3-73). NR: not reported.
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took the drug for up to 73 months. However, most
patients withdrew from the study during the first
year of this extension study. At 36 months, only 36
patients were still on study drug. We must observe
that in the wide majority of patients withdrew
from the study for lack of consent and not for ad-
verse events or insufficient efficacy. Since all pa-
tients were already involved in a clinical trial, we
speculate that the long involvement in a clinical
protocol could have played a role in the decision
to withdraw consent. This hypothesis is in line
with previous suggestions21, but we cannot ex-
clude that the perception of adverse events and/or
lack of efficacy by the patients may have played a
part in this decision, as described in a long-term
study on ziprasidone by Ratner et al20. Moreover, a
low compliance to psychiatric treatment is well-
accepted in current literature22, and the analysis of
DAI and SWN scales documented in our study
may lend further support to a suboptimal compli-
ance to ziprasidone, even if the large number of
drop-outs may have biased this result.

Despite the high number of withdrawals, our
findings provide a detailed picture, on a rather
large sample size, of the safety of ziprasidone
over a long-term period. To our knowledge, this
is the longest follow-up described to date for
ziprasidone treatment.

Overall, the frequency of adverse events was
quite high, with around 40% of subjects experi-
encing a drug-related event. However, these
events were, in the majority of cases, of
mild/moderate severity and led to treatment inter-
ruption or dose modification in a low proportion
of subjects (around 15%). This finding is in line
with previous long-term studies, even with a
shorter follow-up than ours17-20.

No new safety concerns were reported over the
long-term follow-up. In fact, the most frequently
reported adverse events were prolongation of
QTc interval, insomnia, agitation, anxiety, som-

nolence and extrapyramidal disorders, which
have all already been associated with short- and
long-term administration of ziprasidone11-14-20. Of
note, we did not observe any discontinuation due
to prolactin elevation: this finding may be attrib-
uted to the high 5-HT2A:D2 binding ratio exhib-
ited by ziprasidone23. More recent studies con-
firm this data24-25.

Prolongation of the QTc interval (calculated
with the Bazett’ formula) is a well-documented
side-effect of ziprasidone10. We observed this
event in about 15% of subjects and 5 patients had
to withdraw from the study for this event. We
cannot exclude, however, an over-reporting of
QTc prolongation, due the high attention of clini-
cians to this event. Moreover, only two patients
experienced large (> 500 msec) prolongation of
QTc interval; overall, changes from baseline val-
ues were minor and in the negative direction, al-
though the wide variability in this parameter (ev-
idenced by a large standard deviation) does not
allow us to reach any definite conclusion. 

Our study has several limitations. They in-
clude the open label design and the lack of an ac-
tive comparator. Moreover, patients were fol-
lowed more closely than what commonly hap-
pens in clinical practice.

Taking these limitations into account, our
study suggests that ziprasidone is generally well-
tolerated, with most adverse events being of mild
or moderate severity. No new safety or tolerabili-
ty issues emerged over a long-term follow-up.
However, the high number of withdrawals, possi-
bly associated with a lack of long-term compli-
ance, may represent a concern.
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