REVIEW ARTICLE

Drugs 2003; 63 (5): 493-512
0012-6667/03/0005-0493/$33.00/0
© Adis International Limited. All rights reserved.

Intramuscular Preparations
of Antipsychotics
Uses and Relevance in Clinical Practice
A. Cario Altamura, Francesca Sassella, Annalisa Santini, Clauno Montresor,
Sara Fumagalli and Emanuela Mundo
Department of Psychiatry, Department of Clinical Sciences ‘Luigi Sacco’, University of Milan,
Milan, Italy

Contents
Abstract
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1. Different Antipsychotic Formulations: Mechanisms of Action and General
Pharmacokinetic Considerations . . . . . . . . . . . . . . . . . . . . . . . .
2. Long and Short Acting Intramuscular Preparations . . . . . . . . . . . . . .
2.1 Types of Preparations and Therapeutic Indications . . . . . . . . . . .
2.2 Adverse Effect Profiles . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.3 Switching Patients from Oral to Depot Antipsychotic Therapy . . . . .
3. Intramuscular Preparations of Typical Antipsychotics . . . . . . . . . . . . .
3.1 Haloperidol Decanoate . . . . . . . . . . . . . . . . . . . . . . . . . . .
3.2 Fluphenazine Enanthate and Decanoate . . . . . . . . . . . . . . . .
3.3 Clopenthixol Decanoate . . . . . . . . . . . . . . . . . . . . . . . . . .
3.4 Zuclopenthixol Decanoate . . . . . . . . . . . . . . . . . . . . . . . . .
3.5 Flupenthixol Decanoate . . . . . . . . . . . . . . . . . . . . . . . . . . .
3.6 Perphenazine Enanthate and Decanoate . . . . . . . . . . . . . . . .
3.7 Pipotiazine Palmitate and Undecylate . . . . . . . . . . . . . . . . . .
3.8 Fluspirilene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4. Intramuscular Preparations of Atypical Antipsychotics . . . . . . . . . . . .
4.1 Olanzapine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.2 Risperidone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.3 Ziprasidone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5. Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Abstract

. . . . . . . . . . . . . 493
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

494
495
495
497
498
499
499
500
500
501
501
502
502
503
503
503
505
506
507

Intramuscular formulations of antipsychotics can be sub-divided into two
groups on the basis of their pharmacokinetic features: short-acting preparations
and long-acting or depot preparations. Short-acting intramuscular formulations
are used to manage acute psychotic episodes. On the other hand, long-acting
compounds, also called ‘depot’, are administered as antipsychotic maintenance
treatment to ensure compliance and to eliminate bioavailability problems related
to absorption and first pass metabolism.
Adverse effects of antipsychotics have been studied with particular respect to
oral versus short- and long-acting intramuscular formulations of the different
compounds. For short-term intramuscular preparations the main risk with classi-
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cal compounds are hypotension and extrapyramidal side effects (EPS). Data on
the incidence of EPS with depot formulations are controversial: some studies
point out that the incidence of EPS is significantly higher in patients receiving
depot preparations, whereas others show no difference between oral and depot
antipsychotics.
Studies on the strategies for switching patients from oral to depot treatment
suggest that this procedure is reasonably well tolerated, so that in clinical practice
depot antipsychotic therapy is usually begun while the oral treatment is still being
administered, with gradual tapering of the oral dose.
Efficacy, pharmacodynamics and clinical pharmacokinetics of haloperidol
decanoate, fluphenazine enanthate and decanoate, clopenthixol decanoate,
zuclopenthixol decanoate and acutard, flupenthixol decanoate, perphenazine enanthate, pipothiazine palmitate and undecylenate, and fluspirilene are reviewed.
In addition, the intramuscular preparations of atypical antipsychotics and clinical
uses are reviewed. Olanzapine and ziprasidone are available only as short-acting
preparations, while risperidone is to date the only novel antipsychotic available
as depot formulation.
To date, acutely ill, agitated psychotic patients have been treated with high
parenteral doses of typical antipsychotics, which often cause serious EPS, especially dystonic reactions. Intramuscular formulations of novel antipsychotics
(olanzapine and ziprasidone), which appear to have a better tolerability profile
than typical compounds, showed an equivalent efficacy to parenteral typical
agents in the acute treatment of psychoses. However, parenteral or depot formulations of atypical antipsychotics are not yet widely available.

1. Different Antipsychotic Formulations:
Mechanisms of Action and General
Pharmacokinetic Considerations
Antipsychotic drug treatment was introduced
into clinical psychiatry in the 1950s with chlorpromazine. Since then, molecules of different
chemical structures, ranging from tricyclic phenothiazines to thioxanthenes, butyrophenones, dibenzoxazepines, substituted benzamides, and benzisoxazole derivatives have been used in the
treatment of psychotic disorders. In addition, the
new ‘atypical’ antipsychotics, developed after the
successful re-introduction of clozapine, have been
developed and employed widely for the treatment
of major psychoses.
These drugs were developed to overcome limitations mainly due to extrapyramidal side-effects
(EPS) of typical antipsychotics which are dopamine D2 antagonists. They are a heterogeneous
group of compounds (amisulpride, clozapine,
 Adis International Limited. All rights reserved.

risperidone, olanzapine, quetiapine and ziprasidone) with high affinity for 5-HT2A receptors, but
also for D1 and D2 receptors.[1] These pharmacodynamic properties are likely to be responsible for
their higher efficacy particularly on the negative/
anergic/depressive dimension of schizophrenia.[2,3]
On the other hand, it should be noted that a metaanalysis completed on 52 randomised trials comparing atypical with conventional antipsychotics
suggested that when the dose was less than 13
mg/day of haloperidol (or equivalent), atypical antipsychotics had no benefits in terms of efficacy or
overall tolerability[4] compared with typical compounds.
Antipsychotics have been always available in
both oral and parenteral formulations. In the 1960s
long-acting or ‘depot’ formulations of typical antipsychotic drugs were added for clinical use by
parenteral route. Depot antipsychotics are effective and can be safely used, and they may confer a
Drugs 2003; 63 (5)
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small benefit over oral compounds on the global
outcome of the patient.[5] Most of them are synthesised by esterification of the active drug to a long
chain fatty acid and are subsequently dissolved in
a vegetable oil.[6] Depot treatment of psychotic
outpatients offered some advantages when compared with conventional formulations of the same
compounds, that is better compliance and bioavailability,[7,8] and they may be used in the maintenance treatment of psychotic patients, usually after
clinical stabilisation with oral treatment.[9]
The attitudes of long-term psychiatric patients
towards depot antipsychotic medication is generally positive, although future randomised, controlled trials should include satisfaction as an outcome
measure.[10,11] The pharmacokinetic profiles show
prolonged times to reach peak plasma concentrations, as well as extended elimination half-lives
especially after multiple injections.[12] However,
even when the active molecule is the same, there
can still be differences in reaching the peak concentration depending on the vehicle of esterification used, as in the case of fluphenazine enanthate
and decanoate.[13-15]
Short-acting intramuscular preparations of antipsychotics are particularly suitable for the management of acute psychotic symptoms, agitation
and aggressive behaviour or delirium.[16] This indication is supported by the fact that intramuscular
formulations bypass the gastrointestinal tract and
the first-pass metabolism, being immediately active. Rapid tranquillisation with intramuscular

preparations is preferred over oral medication
when patients are not co-operative and require
medication with a faster onset of action and good
bioavailability.[15]
In this article we review the uses and advantages of short- and long-acting intramuscular
preparations of antipsychotics, taking into account
recent advances in this field, such as the development intramuscular preparations for the atypical
antipsychotics risperidone, olanzapine and ziprasidone.
It should be noted that in the more recent literature there is paucity of data on depot formulations
of typical antipsychotics. This is probably because
of the growing interest in novel compounds seen
as a more effective treatment in the long-term management of psychotic disorders, with a favourable
tolerability profile.[17]
2. Long and Short Acting
Intramuscular Preparations
2.1 Types of Preparations and
Therapeutic Indications

Intramuscular formulations of antipsychotics
can be subdivided into two groups on the basis of
their pharmacokinetic features:
• short-acting preparations (time to peak plasma
concentration 30 minutes);
• long-acting or depot preparations (half-life
ranging from 3.5 to 21 days) [see table I].

Table I. Summary of the pharmacokinetic properties of depot intramuscular antipsychotics
Drug

Doses (mg)

Administration interval

t1⁄2

tmax

Clopenthixol decanoate

50–600

2-4 weeks

19 days

4–7 days

Perphenazine enanthate

25–200

2 weeks

4–6 days

2–3 days

Pipothiazine palmitate

25–400

4 weeks

15–16 days

12–24 hours

Haloperidol decanoate

20–400

4 weeks

21 days

3–9 days

Flupentixol decanoate

10–50

4 weeks

8 days

3–7 days

Fluspirilene

2–6

1 week

7 days

24–72 hours

Fluphenazine decanoate

12.5–100

6 weeks

14.3 days

8–10 hours

Fluphenazine enanthate

12.5–100

6 weeks

3.5–4 days

2–3 days

Zuclopenthixol decanoate

50–800

2-4 weeks

19 days

1 week

Risperidone

25–75

2 weeks

t1⁄2 = elimination half-life; tmax = time to peak-plasma concentration.

 Adis International Limited. All rights reserved.
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Short-acting intramuscular formulations are
used to manage a variety of acute psychotic states
and symptoms. Short-acting formulations are particularly suitable in rapid tranquillisation, when the
priority objective is to acutely control agitation and
violent behaviour rather than to treat the overall
psychotic picture.[18] The strategy implies the administration of intramuscular antipsychotics alone,
or the combination of intramuscular antipsychotics
and benzodiazepines. For example, short-acting
intramuscular haloperidol can be a useful tool for
the management of agitation of several aetiologies
(i.e. acute psychosis or acute intoxication with ethanol).[19] When compared with oral concentrate,
intramuscular haloperidol shows a significantly
shorter time to reach peak plasma concentrations.[20,21] However, the combination of intramuscular haloperidol and intramuscular lorazepam appears to have a better clinical efficacy than either
treatment alone, assuring also a more rapid effect.[22-24] The most commonly used regimen is
haloperidol 2–5mg combined with lorazepam 2mg
injected every 30–60 minutes for up to three
doses.[25]
When treating a patient with rapid tranquillisation, the risk of severe adverse events needs to be
taken into consideration, particularly in patients
with medical or neurological problems. Although
the incidence of adverse effects from rapid tranquillisation is low,[26] there are relative contraindications for this procedure, that is, central nervous
system depression, unstable epilepsy, clinically
significant hypo- or hypertension, recent head injury, recent drug overdose or serious haematological, cardiovascular, renal or liver function impairment.[26]
Rapid tranquillisation should not be confused
with rapid neuroleptisation, which implies the use
of very high loading dosages of antipsychotics
over the first weeks of treatment to produce a more
rapid remission of psychotic symptoms. This strategy was studied during the late 1970s,[27,28] but
more recent observations suggest that rapid neuroleptisation leads to higher incidence of EPS without advantages on efficacy when compared with
 Adis International Limited. All rights reserved.
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the administration of lower doses of the same
drug.[29] On the basis of what has been reported in
the literature and observed clinically, the strategy
of rapid neuroleptisation should be avoided.
Long-acting or depot compounds are administered in the maintenance phase of treatment to ensure compliance and to eliminate bioavailability
problems related to absorption and first pass metabolism.[9,30,31]
The decision to use intramuscular instead of
oral preparations is mainly based on compliance
considerations. Intramuscular administration guarantees drug intake in both short-[32] and longterm[33] treatment, thus the prescription of depot
antipsychotics is also an excellent method by
which the clinician can monitor patient compliance. However, the use of an intramuscular preparation can only partially overcome compliance
problems: while in acute psychosis the problem is
successfully solved because often patients are inpatients, the use of depot antipsychotics does not
guarantee good compliance for patients for whom
maintenance therapy is indicated in an outpatient
setting.[34,35] Thus, conversion to depot medications before hospital discharge may facilitate medication compliance during transition to outpatient
treatment, but other clinical interventions are
needed to maintain compliance over time.[36]
Another advantage of injectable depot antipsychotic medications is that they eliminate bioavailability problems related to absorption and ‘first
pass’ metabolism, and maintain stable plasma concentrations.[30,31] Oral antipsychotics are converted
to inactive metabolites by non-specified enzymes
in the gut wall and rapidly metabolised during the
‘first pass’ through the liver. Thus, only a small
portion of the dose reaches the systemic circulation. These bioavailability difficulties can be successfully overcome by the parenteral administration of the drug.[37,38]
Furthermore, the risk of overdose of medications in suicidal intention is significantly reduced
using injectable depot formulations, and this is relevant when considering that suicide is a relatively
common cause of death in psychotic patients (10–
Drugs 2003; 63 (5)
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20% lifetime risk in those with schizophrenia),[39,40] and that most of the suicide attempts are
with medication overdose.[41]
It should also be noted that depot formulations,
when compared with oral formulations in the
maintenance treatment of psychoses, provide better relapse prevention,[11] although this finding has
been challenged by Schooler[42] and by Soni et
al.[43] In terms of efficacy, patients maintained on
long-acting antipsychotic medication showed a
significantly lower re-hospitalisation rate than
those on oral preparations.[44]
Plasma drug concentrations are relatively stable
when treating patients with depot antipsychotics,
allowing administration every 2 or 4 weeks.[6]
However, this aspect also represents a potential
disadvantage because of the lack of flexibility in
doses. As an example, if adverse effects occur, depot medication cannot be as rapidly withdrawn as
the oral preparation. It is for this reason that an oral
or short-acting preparation should be administered
before prescribing a depot treatment in order to test
the susceptibility of the patient to adverse effects,
especially when treating first episodes.
In conclusion, there are some clear advantages
in using depot preparations over oral medication
for long-term maintenance therapy with antipsychotics, not the least being that the intramuscular
treatment represents a structured management of
the patient, his/her illness and his/her treatment far
beyond the simple administration of a drug.[45,46]
2.2 Adverse Effect Profiles

Adverse effects of antipsychotics have been
studied, in particular, with respect to oral versus
depot formulations of the different compounds.
For short-acting intramuscular preparations the
main risk with classical antipsychotics are hypotension (particularly with parenteral chlorpromazine)[24] and EPS. The latter occur less frequently
than with haloperidol alone with the combination
of intramuscular haloperidol (2–5mg) plus lorazepam (2mg) or clonazepam in agitated patients.[23,24,47] The rate of significant EPS observed
in the treatment of acute psychosis with intra Adis International Limited. All rights reserved.
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muscular antipsychotics not in association with
benzodiazepines ranges from 20 to 50% even with
low doses.[48-50]
Depot formulations are usually believed to be
associated with a much higher incidence of adverse reactions compared with oral formulations,
particularly EPS. However, data on this issue are
controversial: some studies point out that the incidence of EPS is significantly higher in patients receiving depot preparations,[51-53] whereas other
data showed no difference between oral and depot
antipsychotics.[54,55] There is also evidence supporting a better tolerability of depot compared with
oral formulations of the same compound.[56-58]
A comparative study of perphenazine decanoate versus perphenazine enanthate in two groups
of 26 and 24 acutely psychotic patients showed
more severe EPS in the group treated with the enanthate.[59] This is probably due to the different
pharmacokinetic profiles of the two compounds,
which results in sustained plasma perphenazine
concentration with the decanoate formulation.
Similarly for fluphenazine esters, the decanoate
provides an early high concentration of fluphenazine (8–10 hours after the injection), followed by a
prolonged plateau.[13] These peculiarities suggest
a role for the fluphenazine decanoate not only in
the treatment of chronic schizophrenia but also in
the management of acute psychotic episodes.
Another study comparing haloperidol and
fluphenazine decanoate reported that patients receiving haloperidol had a higher frequency of EPS.
However, patients on haloperidol were receiving
higher doses and thus, a generalisation of this result is not appropriate.[60]
Early unwanted effects of fluphenazine decanoate have been related to early peaks of plasma
fluphenazine concentration shortly after the intramuscular injection in schizophrenic patients.[59] A
higher incidence of unwanted EPS (akinesia, involuntary movement, autonomic disturbances,
drowsiness, hypotension, tachycardia) occurred
when plasma fluphenazine concentrations were
maximal, although there were no further increases
in prolactin levels.[61]
Drugs 2003; 63 (5)
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Among the movement disorders induced by
antipsychotics, the most difficult to manage is tardive dyskinesia, which may occur after months or
years of treatment. This disabling adverse effect is
often irreversible and there is no consensus about
the proper treatment of this condition, which can
persist even after the discontinuation of the antipsychotic treatment. However, depot antipsychotic
therapy, when compared with oral treatment, does
not appear to be associated with an increased risk
of developing tardive dyskinesia.[62]
In addition, published data on neuroleptic malignant syndrome and EPS do not demonstrate a
higher incidence of adverse effects with the use of
depot therapy, indicating that depot antipsychotics
represent a valuable treatment option for many patients.[62]
With respect to activity on cardiovascular system, the effect of haloperidol decanoate was studied in patients with chronic schizophrenia; no significant changes in heart rate, or PR, QRS or QTc
interval and T-wave height, or blood pressure were
found.[63]
Local reactions at the injection site of depot formulations may appear, such as redness, oedema
and palpable masses, or even abscess formation
after repeated injections of large volumes (8ml or
more) of decanoate or enanthate preparations.[64]
Thus, deep intramuscular rather than subcutaneous
or intralipomatous injections are recommended
(also ensuring that unwanted intravascular entry
does not occur), as well as limiting the volume (less
than 6ml) and encouraging the patient to exercise
the limb after the injection.
2.3 Switching Patients from Oral to
Depot Antipsychotic Therapy

Studies on the strategies for switching patients
from oral to depot treatment suggest that this procedure can be reasonably safely performed. The
British National Formulary[65] recommend the administration of a test dose of intramuscular formulation in order to avoid allergic reactions to the oily
vehicle. Some authors suggest a wash-out period
between the discontinuation of the oral treatment
 Adis International Limited. All rights reserved.
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and starting the depot therapy to avoid the risk of
precipitating acute EPS.[56,66] However, in clinical
practice depot antipsychotic therapy is usually begun during the administration of oral treatment,
followed by gradual tapering of the oral dose.
The effects of switching patients on combined
depot and oral antipsychotics to a single depot
preparation were investigated in another study,
which also assessed the effects of switching patients from one depot antipsychotic to another.
Whereas changing the depot preparation (flupenthixol to fluphenazine) had no clear disadvantages
for the patients, switching from a combined oral
and depot regimen (fluphenazine) to equivalent
doses of depot alone resulted in an unacceptably
high rate of relapses.[43]
A prospective evaluation for converting 21 patients from oral to depot treatment with haloperidol
(100mg weekly for the first 4 weeks, then every 2
weeks and finally every 4 weeks) showed, from a
pharmacokinetic point of view, that all patients
completed the conversion trial during the first 4
weeks without significant adverse events. By the
third week, mean plasma haloperidol concentrations from the decanoate injections were comparable to those from oral haloperidol treatment.
Steady state conditions for the decanoate therapy
were achieved by the fourth week.[67]
The use of a loading-dose regimen for initiating
treatment with haloperidol decanoate has been
suggested. This strategy appears to be effective and
can be safely used. It also may be useful in a clinical setting, as was shown when three groups of
patients were compared in a clinical trial: the first
group was given a loading dose of approximately
20 times the oral maintenance dose in divided injections, the second and the third groups received
lower doses of depot medication - one with supplemental oral haloperidol, the other without. The
group of patients receiving the loading-dose regimen had a statistically significant clinical improvement and reduced adverse effects over baseline by
the end of the fourth week.[68] This may be explained
by the fact that the ratio between haloperidol
plasma concentrations and administered dose (L/D
Drugs 2003; 63 (5)
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ratio) increases over the first 4–5 months after implementation of depot haloperidol, thus indicating
that patients could actually be treated with lower
doses in the early phase despite the use of standard
monthly doses of depot haloperidol.[69] This phenomenon could explain the higher relapse rate seen
in the first months after hospital discharge when
shifting from oral to long-acting haloperidol:[9] in
this period a dose reduction may significantly increase the risk of an early relapse. The ‘threshold’
plasma concentration for reducing the risk of relapse in schizophrenic patients on maintenance
therapy with haloperidol decanoate has been estimated to be ≥4 µg/L. The dose administered in this
study ranged from 150 to 200mg monthly.[70]
Thus, a dose-reduction strategy of depot (and conventional) antipsychotics during the maintenance
phase of treatment (particularly in the first 6
months), without taking into account important
variables such as the frequency of relapses and the
severity of adverse effects (particularly EPS),
should be discouraged.[70]
On the basis of these and other[71] literature
data, a dose reduction of the depot formulation
could be cautiously envisaged only in selected
cases (i.e. patients with a low relapse frequency or
developing a medication-induced depressive state,
or with a poor tolerance for unwanted adverse effects associated with haloperidol), and only after
satisfactory clinical stabilisation has been reached.
3. Intramuscular Preparations of
Typical Antipsychotics
3.1 Haloperidol Decanoate

Haloperidol decanoate is a commonly used
butyrophenone derivative with central antidopaminergic activity. Because of its beneficial antipsychotic action, schizophrenic clinical conditions, and particularly paranoid states, constitute
the major indication for this compound.[72]
The pharmacokinetic properties of haloperidol
have been widely studied. Plasma concentrations
of the decanoate formulation peak on day 7 after
intramuscular injection, the elimination half-life is
 Adis International Limited. All rights reserved.
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about 3 weeks and the time to reach the steadystate is about 3 months.[73] A plasma haloperidol
concentration over 4 µg/L, as a result of a variety
of doses (e.g. 20–400mg), produced a therapeutic
response and a good clinical stability in a 3-year
follow-up study. An indiscriminate dose-reduction
strategy during long-term treatment of schizophrenic disorders with haloperidol decanoate
should be discouraged, since it leads to an increase
in the relapse rates.[9] However, there is large
inter-individual, but not intra-individual, variability in plasma haloperidol concentrations and in
most of the pharmacokinetics parameters of this
compound. This variability could be partially explained by the reversible oxidation/reduction metabolic pathway of haloperidol: the compound is
metabolised via reduction to reduced haloperidol,
which is biologically inactive. Different extents of
enterohepatic recycling, and genetic differences in
metabolism, could also account for the observed
variability in haloperidol bioavailability.[74]
A multicentre, double-blind study was conducted to determine rates of exacerbation in 105
schizophrenic patients assigned to four fixed doses
of haloperidol decanoate. The results suggested
that the 200mg per month dose when compared to
100mg or 50mg is associated with the lowest rate
of symptomatic exacerbation (15%) with minimal
increased risk of adverse effects. At the same time,
the rates of worsening with 100mg (23%) and
50mg (25%) were not significantly greater than
those seen with 200mg.[75]
Several studies clearly support the clinical efficacy of haloperidol decanoate. In an open, multicentre study haloperidol decanoate administered
every 4 weeks to 38 inpatients with chronic psychosis proved to be as well tolerated and therapeutically reliable as orally administered haloperidol.[74] The same results were obtained by Gelders
et al.[76] in 239 patients who entered a 52-week,
open study, and by a clinical trial which demonstrated that haloperidol decanoate injected every 4
weeks provided control of psychotic symptoms at
least as effectively as daily oral haloperidol.[43]
When compared with flupenthixol decanoate[77]
Drugs 2003; 63 (5)
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and to fluphenazine decanoate[78] administered at
fixed 4-week intervals, haloperidol decanoate provided a better control of schizophrenic symptoms
and significantly less frequent relapses in the maintenance phase. A 5-year follow-up study on 62 psychotic patients[79] showed that there were more relapses and hospitalisations for patients maintained
on antipsychotics other than haloperidol decanoate.
Haloperidol decanoate has a substantial effect
in improving psychotic symptoms associated with
schizophrenia compared with placebo,[80] in addition to being an effective maintenance therapy in
preventing relapse. However, recent data suggest
better efficacy for ziprasidone[81] and olanzapine[82] in the treatment of acute psychotic symptoms and agitation in schizophrenia (see section 4).
It should be noted that there are no definitive
data on the relationship between the reduced haloperidol/haloperidol ratio or clinical improvement
and EPS. Some authors suggest that this ratio does
not interfere with the antipsychotic activity of haloperidol in the treatment of acute schizophrenia.[83] On the other hand, before drawing any definitive conclusion a long-term study should be
conducted during steady-state conditions in a diagnostically homogeneous sample.[84]
3.2 Fluphenazine Enanthate
and Decanoate

Fluphenazine is a phenothiazine and probably
the most commonly administrated depot antipsychotic, which is available in two preparations, the
enanthate and decanoate ester.
The two preparations have different pharmacokinetics: fluphenazine decanoate provides an early
high concentration of fluphenazine (8–10 hours after the injection), followed by a sustained plateau.[12] This feature suggests a role for the
fluphenazine decanoate not only in the treatment
of chronic schizophrenia but also in the management of acute phases. On the other hand, the enanthate provides a slowly increasing fluphenazine
concentration to a peak occurring after 2–3 days,
followed by decline.[13]
 Adis International Limited. All rights reserved.

Altamura et al.

The elimination half-life of the enanthate ester
after a single dose is only 3.5–4 days and the therapeutic action persists for only 1–3 weeks.[85,86] In
the case of the decanoate ester, the apparent mean
half life is 14.3 days and the time to reach steadystate plasma concentrations approximates 4–6
weeks.
Both of the esters are usually administered at an
average dose of 25mg. Dose-reduction strategies
for the maintenance treatment of schizophrenia are
designed to maintain the benefits of the antipsychotic effect while reducing the risks of developing
adverse events. The most valid approach is the use
of injections every 6 weeks instead of every 2
weeks. This strategy may increase the compliance
and improve patients’ comfort as well as decrease
cumulative antipsychotic exposure, without increasing relapse rates or symptoms.[87] Marder et
al. evaluated the effectiveness and the adverse effects of what they defined as low (5mg) and conventional (25mg) doses of fluphenazine decanoate
administered every 2 weeks in a double-blind comparison. Evaluation of the survival rates revealed
no significant difference at 1 year, but significantly
better survival was seen with the 25mg dose (64%)
than with the 5mg dose (31%) at 2 years.[88]
In a randomised clinical trial of haloperidol
decanoate and fluphenazine decanoate in the treatment of outpatients with schizophrenia no statistically significant differences in therapeutic effect
were found between the two compounds and both
had a similar profile in terms of drug-induced parkinsonism.[89]
3.3 Clopenthixol Decanoate

Clopenthixol belongs to the group of thioxanthenes and has a duration of effect ranging from 2
to 4 weeks. The elimination half-life of the decanoate preparation is 19 days and the doses employed
vary from 50 to 600mg.
The clinical properties of clopenthixol decanoate have been investigated compared with perphenazine enanthate in a double-blind, multicentre
trial including 172 patients with schizophrenia.
Significant differences in the effect were seen only
Drugs 2003; 63 (5)
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in ‘hostile-suspiciousness’ and ‘social interest’
dimensions rated at the Brief Psychiatric Rating
Scale (BPRS).[90] For these items clopenthixol
decanoate was found to be superior to perphenazine enanthate.[91] However, no differences were
detected between clopenthixol decanoate and
flupenthixol decanoate in another comparative
study.[92] Long-term treatment (6 months) of 68
patients with chronic schizophrenia with clopenthixol decanoate showed a significant reduction in
total BPRS score.[93] Twenty-three patients with
chronic schizophrenia were followed-up for 5
years while receiving treatment with depot injections of clopenthixol decanoate in doses ranging
from 100 to 600mg every 2–4 weeks. Improvement in both positive and negative symptoms occurred over that time.[94]
3.4 Zuclopenthixol Decanoate

Zuclopenthixol is the cis(Z)isomer of clopenthixol, an antipsychotic of the thioxanthene group,
and it should be partly devoid of EPS compared
with oral clopenthixol.
With doses ranging from 50 to 800mg, peak serum concentrations are obtained 1 week after the
zuclopenthixol injection, with detectable amounts
of the compound persisting after 28 days. A clinical effect lasting 2–4 weeks was reported.[95]
The target symptoms that essentially call for the
application of zuclopenthixol decanoate are hostility, suspiciousness and psychomotor agitation.
However, a distinct therapeutic effect has also been
observed in patients with hallucinatory-disorganised
and manic syndromes.[96] Significant improvement on thought disturbances, hostile-suspiciousness and anxious-depression symptoms were obtained in 70 patients treated with depot preparation
of zuclopenthixol. Adverse effects were of low intensity and no secondary depression was observed.[97]
Twenty-three schizophrenic outpatients in maintenance treatment with zuclopenthixol decanoate
were included in a study which aimed to find the
minimum effective dose and corresponding serum
concentration of zuclopenthixol. The minimum
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effective dose of zuclopenthixol was 200 mg/2
week (range 60–400), with a serum concentration
of 22 nmol/L (range 7.1–69.7). There was a significant correlation between the administrated dose
and the corresponding serum drug concentration.
A trend towards a positive correlation was found
between the serum concentration at the minimum
effective dose and the BPRS scores at the end of
the treatment. No correlation was found between
the serum concentration or duration of antipsychotic treatment and the adverse effects.[98]
Nineteen patients with chronic schizophrenia
were included in an open clinical trial to evaluate
the efficacy of zuclopenthixol decanoate. A clear
improvement was recorded both on the BPRS and
the Hamilton Depression Scale. The frequency of
adverse effects was low and decreased during the
course of the treatment.[99]
In patients with acute psychosis, including mania or exacerbation of chronic psychosis it may be
helpful to use zuclopenthixol acetate in a viscoleo
solution. This formulation has a rapid effect and
induces sedation with a mean of five injections,
which is particularly helpful in patients with paranoid symptoms.[100] An open, multicentre study
showed that treatment with zuclopenthixol was
rapidly effective in reducing the severity of psychotic symptoms combined with an advantageous
non-specific sedation. The adverse effect profile
was similar to that obtained with other antipsychotics.[101]
3.5 Flupenthixol Decanoate

Flupenthixol decanoate is a thioxanthene derivative and it is usually administered at average intervals of 4 weeks. Its apparent elimination halflife is approximately 8 days after a single injection
of 10–50mg.[102]
A number of controlled and open studies[103-105]
indicate that flupenthixol in a low-dose regimen
(10mg) is effective in treating syndromes with depression, anxiety and psychosomatic disorders.
There are no significant therapeutic differences between flupenthixol decanoate and other depot antipsychotics in patients with schizophrenia[106] but
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there could be a specific indication for flupenthixol
decanoate in individuals with prevalent negative
symptoms.[107] An open clinical trial carried out in
21 patients with schizophrenia concluded that a
group of patients characterised by depressive
symptoms might benefit from a switch to flupenthixol treatment.[108] The efficacy of flupenthixol decanoate as a monotherapy in the management of schizoaffective disorder has been reported
in another study.[109]
Some studies suggest that flupenthixol decanoate is less likely to induce movement disorders than
other depot antipsychotic drugs: in particular, EPS
are rarely encountered if the dose is kept below
10mg, such as the depressed patients discussed in
the previous paragraph.[107]
3.6 Perphenazine Enanthate
and Decanoate

Perphenazine belongs to the phenothiazine family and has a piperazine ethanol side chain. The
enanthate ester is administered every 2 weeks, at
doses ranging from 25 to 200mg. A comparative
study of pharmacokinetic properties showed that at
all dosages, the decanoate preparation induces significantly lower peak plasma concentrations of
perphenazine and less pronounced extrapyramidal
adverse effects[110] than the enanthate preparation.
In a 6-week, randomised, double-blind study
the efficacy and adverse effects of perphenazine
enanthate and perphenazine decanoate were compared in 26 and 24 acutely psychotic patients, respectively,[59] showing no statistically significant
differences between the two compounds in terms
of the overall antipsychotic efficacy. In addition,
in this study the administration of perphenazine
decanoate resulted in fewer fluctuations of plasma
concentrations of perphenazine. More recent studies have supported this finding[111,112] showing that
EPS were more pronounced among the enanthate
recipients.
In a comparative study of schizophrenic patients, the antipsychotic effects of perphenazine
enanthate were similar to those of fluspirilene on
paranoid, hallucinatory and catatonic symptoms.
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According to a self-rating scale, anxiety and depressive symptoms were significantly lower in the
perphenazine enanthate regimen. The more pronounced sedative effect is recommended in hostile
and agitated schizophrenic patients, whereas fluspirilene was more effective in autistic patients.[113]
The clinical properties of perphenazine enanthate have been investigated versus clopenthixol
decanoate in a double-blind clinical trial including
172 patients with chronic schizophrenia.[91]
Clopenthixol decanoate was found to be superior
to perphenazine enanthate only in reducing hostility and suspiciousness.
A long-term, crossover study comparing perphenazine decanoate with haloperidol decanoate in
29 patients with schizophrenia showed that there
was no significant difference between these compounds in terms of antipsychotic efficacy or adverse effects.[114]
3.7 Pipotiazine Palmitate and Undecylate

Pipotiazine palmitate (pipothiazine palmitate)
and undecylate are members of the phenothiazine
family and are characterised by a slow rate of absorption from the site of injection. The palmitate
ester is administered, on average, at intervals of 4
weeks, whereas the undecylate ester is given at
average intervals of 2 weeks.[115]
A 10-year follow-up of schizophrenic patients
receiving pipotiazine palmitate showed an improvement of the physical, mental and social state
of these individuals: the drug was effective when
administered at 4-week intervals, the incidence of
adverse effects was low, and there was no evidence
of unforeseen biological effects compared with
continuous medication.[116]
In a multicentre, double-blind trial, fluphenazine decanoate and pipotiazine palmitate were compared with respect to their antipsychotic efficacy
and adverse effect profile: a comparison between
the two groups of patients by means of analysis of
covariance at the syndrome level showed no statistically significant differences.[117] On the other
hand, another study indicated that pipotiazine palDrugs 2003; 63 (5)
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mitate was not as potent as fluphenazine enanthate
in terms of antipsychotic properties.[118]
Some controlled studies[119-121] suggest that
pipotiazine palmitate and undecylate are as efficacious in the control of psychotic symptoms as other
depot antipsychotics and no differences were identified in the adverse effects.
When pipotiazine palmitate was compared with
oral antipsychotics no differences were found for
outcomes of mental state, study attrition and adverse events.[121]
3.8 Fluspirilene

The diphenylbutylpiperidine derivative fluspirilene is a hydrophobic compound which is directly
administered intramuscularly as a micronised
aqueous suspension, allowing gradual absorption
of the active compound from the injection site. Unlike other depot antipsychotics, its absorption and
action are regular and reproducible from one injection to the next. The elimination half-life after a
single dose is about 7 days, with about 70% of the
drug excreted in 27 days.[122]
Fluspirilene proved to be a depot antipsychotic
with good effect in the treatment of paranoid psychoses in elderly outpatients, being effective for
delusions, restlessness and excitement symptoms.[123]
A retrospective evaluation of long-term fluspirilene treatment showed that the antipsychotic
efficacy of the drug was well maintained, that the
patient’s social and professional functioning had
improved significantly, and that the incidence of
adverse effects remained low.[124] In a study on 29
non-hospitalised outpatients, a significant improvement was found at 4 weeks in 20 patients and
at the end of the 12-week trial in 24 patients.[125]
Fluspirilene showed an efficacy comparable
with that of fluphenazine decanoate and the same
incidence of adverse effects in two groups of schizophrenic patients treated for 6 months.[126] However, the choice of using fluspirilene as a depot
medication for its advantages over other depots
cannot be confirmed at present by controlled trialderived data.[127]
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4. Intramuscular Preparations of
Atypical Antipsychotics
To date, acute and agitated psychotic patients
have been treated with high parenteral doses of
typical antipsychotics. Despite the proven efficacy
of these treatments, it is well known that high doses
of typical antipsychotics, including haloperidol,
cause serious EPS, especially dystonic reactions.
The impact of these acute EPS on the clinical management of the psychotic patient is significant, as
the tolerability profile is one of the main factors
affecting compliance.[36]
For these reasons, there is a growing interest in
developing intramuscular formulations of novel
antipsychotics, which have been shown to have a
better tolerability profile than typical compounds,
and comparable efficacy in the acute and longterm treatment of psychoses.
In clinical practice, the combination of intramuscular conventional antipsychotics and oral
atypical compounds is sometimes observed. However, there is not much data in the literature suggesting efficacy advantages with this type of combination. Actually, a study by Carpenter et al.[128]
pointed out that the combined administration of
typical compounds (fluphenazine or haloperidol)
did not improve the efficacy of clozapine administered in combination.
4.1 Olanzapine

An intramuscular short-acting formulation of
the atypical antipsychotic olanzapine has been developed for treatment of agitation in acutely psychotic patients. Fundamental pharmacokinetic
characteristics are similar to those of oral olanzapine, including half-life, clearance and distribution
volume. The key difference is the more rapid absorption rate of the intramuscular formulation, as
noted by higher peak concentration (2- to 5-fold)
and an earlier time to peak concentration (30 minutes vs 4 hours).[129]
In a double-blind, multicentre, placebo-controlled clinical trial of intramuscular olanzapine versus intramuscular haloperidol in the treatment of
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acute agitation in hospitalised patients with schizophrenia,[82] a total of 311 agitated patients were
randomly assigned in a 2 : 2 : 1 ratio to receive up
to three injections of olanzapine (10mg per injection), haloperidol (7.5mg per injection) or placebo
within 24 hours. Following the 24-hour intramuscular injection phase, 285 patients entered a 4day oral treatment phase. A significantly greater
improvement from baseline on BPRS positive subscale scores was found with intramuscular olanzapine and intramuscular haloperidol than intramuscular placebo; however, improvements with
intramuscular olanzapine and intramuscular haloperidol did not differ significantly. Patients treated
with intramuscular olanzapine experienced a further decrease in mean baseline to endpoint BPRS
positive subscale scores by day 5, i.e. 4 days after
switching from intramuscular olanzapine to oral
olanzapine therapy. No significant difference was
found when data on intramuscular olanzapine were
compared with data on intramuscular haloperidol.
Acute dystonia did not occur in intramuscular
olanzapine-treated patients, while it occurred in
7% of those who were treated with intramuscular
haloperidol. Changes in QTc intervals with active
treatments were not significantly different from
those with placebo.
The efficacy and safety of intramuscular
olanzapine in patients meeting DSM-IV (Diagnostic and Statistical Manual of mental disorders – 4th
edition) criteria for acute non-organic psychosis
have been also investigated in two single-blind
clinical trials.[130,131] In the first trial, 26 male inpatients received intramuscular injections of 2.5,
5, 7.5 or 10mg of olanzapine (1–4 injections/day
for 3 days) followed by oral olanzapine (10–20
mg/day for 2 days). In the second trial, 82 inpatients received intramuscular injections of 2.5, 5,
7.5 or 10.0mg of olanzapine (1–4 injections/day
for up to 3 days) followed by oral olanzapine (10–
20 mg/day for 2 days). In both open-label studies
and across all dose groups, mean BPRS positive
subscale scores decreased from baseline to endpoint for the 3-day period of intramuscular injections for patients treated with intramuscular
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olanzapine. There was a further decrease in BPRS
positive subscale scores from baseline to the day 5
endpoint, which was 2 days after the transition
from intramuscular olanzapine to oral olanzapine.
The results of these clinical studies support the
evidence that acutely agitated patients with positive symptoms of schizophrenia may be effectively
treated with intramuscular olanzapine for rapid sedation and then successfully switched to oral
olanzapine maintenance therapy.
Another double-blind trial was conducted to assess the efficacy and safety of intramuscular
olanzapine compared with lorazepam or placebo in
treating acutely agitated patients diagnosed with
bipolar mania.[129] A total of 201 patients were randomly assigned to receive an intramuscular treatment with olanzapine, lorazepam or placebo in a
2 : 1 : 1 ratio. All patients received from one to
three intramuscular injections during a 24-hour
treatment period. For olanzapine recipients, the
first and second injections were 10mg each and the
third was 5mg; for lorazepam recipients, the first
and second injections were 2mg each and the third
was 1mg; for placebo treated patients, the first and
second injections were placebo, the third one was
olanzapine 10mg. Only lithium and valproic acid
were permitted as concomitant therapy. The results
showed that olanzapine was superior to placebo
and lorazepam in reducing agitation. Moreover,
olanzapine-treated patients experienced a significantly earlier response time than those in the lorazepam and placebo treatment groups starting at 30
minutes and continuing throughout 2 hours after
the first injection. Olanzapine also demonstrated a
good safety profile. It is important to note that there
were no differences in QTc interval between the
treatment groups at either time point. With respect
to EPS, there was no significant difference in the
incidence of akathisia or parkinsonism across the
different treatment groups. As opposed to with
intramuscular typical antipsychotics, there were no
reports of acute dystonia.
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4.2 Risperidone

A new risperidone depot formulation for intramuscular administration is an aqueous suspension
microencapsulated into polylactide-coglycolide
polymers whose degradation at the injection site
results in release of risperidone over several
weeks.
Bioequivalence of oral and intramuscular depot
risperidone was demonstrated in 86 stable patients
with schizophrenia. They were divided into three
groups and received oral risperidone (2, 4 or 6
mg/day) for the first 3 weeks and oral risperidone
at half those doses during weeks 4–5. They were
then switched to intramuscular risperidone (25, 50
or 75mg, respectively) administered every 2 weeks
(five injections). Peak plasma concentrations were
significantly lower (25–32%) after depot than oral
dose administration and patients remained symptomatically stable when treatment was changed
from the oral to the depot treatment. The most frequent adverse events were flu-like symptoms and
there were no consistent, clinically relevant
changes in vital signs, ECG or laboratory tests observed. Patients remained symptomatically stable
when the treatment was switched from the oral to
the depot regimen.[132]
Long-acting risperidone was evaluated in 13
patients with schizophrenia, and plasma concentrations of the parent compound and its main active
metabolites were determined by radioimmunoassays. The drug was administered every 2 weeks at
variable doses of 25, 50 or 75mg. D2 receptor binding was measured by positron emission tomography (PET) in eight patients at the steady state.[133]
Plasma concentration started to increase after injections two and three, and the steady-state was
reached after injection four. This means that there
should be an overlap between oral and intramuscular administration during the first 3 weeks of
treatment to ensure adequate risperidone plasma
exposure.[133] Steady-state levels were maintained
for 4–5 weeks after injection five and thereafter
declined rapidly. D2 receptor occupancies ranged
from 25 to 48% after the 25mg dose, from 59 to
83% after the 50mg dose, and from 62 to 72% after
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the 75mg dose. The curvilinear relationship between receptor occupancy and plasma concentrations of the risperidone active moiety was confirmed.[133]
A 14-week, randomised, double-blind trial was
designed to investigate the effect of long-acting
risperidone microspheres intramuscular formulation in 370 patients with schizophrenia. Patients
received injections of placebo or of long-acting
risperidone (25, 50 or 75mg) every 2 weeks. Improvements on the Positive and Negative Symptoms Scale (PANSS)[134] total scores were higher
in all risperidone groups than in the placebo group
and no further benefit of a long-acting risperidone
dose above 50mg was shown. The incidence of
EPS was similar in the placebo and in the risperidone 25mg groups. Cardiovascular and metabolic
adverse event profiles were similar in all three
risperidone groups and the placebo groups.[133]
The long-term safety of intramuscular risperidone was also investigated in a large, multicentre
study involving 725 patients with schizophrenia or
schizoaffective disorder. The complete trial lasted
1 year and only 5% of the patients discontinued the
treatment because of adverse events. The most frequently reported adverse events to treatment were
anxiety (25%), insomnia (23%), psychosis (18%),
depression (16%), headache (13%), hyperkinesia
(12%) and rhinitis (11%). The overall reported rate
of treatment emergent EPS-related adverse events
was 25.7%. No clinically relevant QTc abnormalities were observed. The mean increase in weight
was 2.7 kg at week 50 and fewer than 1% of patients reported glucose-related adverse events.
Local injection site reactions were minimal and
>70% of patients did not report pain.[135]
Another multicentre study was conducted in
640 patients with schizophrenia to test the efficacy
and safety of the long-acting intramuscular formulation against oral formulation. The trial lasted 20
weeks and the mean between-group difference in
PANSS score change was small. No adverse
events were recorded with long-acting risperidone; 4.7% of oral recipients and 5.6% of longacting risperidone recipients discontinued the trial
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because of adverse events. It is concluded that the
two formulations were equally efficacious and
well tolerated.[136]
4.3 Ziprasidone

The development of an intramuscular formulation of ziprasidone, using sulfobutylether βcyclodextrin to solubilise the drug by forming a
complex, provides a means of administering
ziprasidone to patients for whom intramuscular
formulation is the preferred route because of acute
symptoms of agitation associated with psychosis.
Intramuscular ziprasidone attains peak exposure
within approximately 30 minutes, exposure is
dose-related and there is negligible drug accumulation with multiple dose administration.[137]
A pilot study on tolerability and efficacy of intramuscular ziprasidone demonstrated that it rapidly reduces psychomotor agitation and other
symptoms of acute psychosis. This trial involved
12 patients with acute episodes of disorganised,
paranoid or undifferentiated schizophrenia. During the 5-day treatment period, fixed doses of intramuscular ziprasidone (2.5, 5, 10 or 20mg) were
administered for the first 3 days; than the patients
were switched to oral ziprasidone (dose range 40–
160 mg/day). Intramuscular ziprasidone treatment
resulted in a marked and rapid improvement in
overall psychopathology. Anxiety, tension, hostility and excitement were reduced, and patients did
not report excessive sedation. The switch to oral
ziprasidone did not affect efficacy. Adverse events
were generally of mild or moderate severity. No
EPS, tachycardia, postural hypotension or ECG abnormalities were reported, while there was slight
median increase in standing pulse rate and a slight
median decrease in sitting systolic blood pressure.
Only one patient experienced mild acathisia,
which was already present at baseline.[138]
These encouraging results stimulated a growing
interest in comparing ziprasidone with other intramuscular preparations. A randomised, open-label,
multicentre, international study has compared intramuscular ziprasidone with intramuscular haloperidol in the treatment for up 3 days of inpatients
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with acute agitation and psychosis. The transition
from intramuscular to oral therapy with ziprasidone was also assessed up to 7 days after the start
of intramuscular therapy. Patients received up to 3
days of flexible-dose intramuscular ziprasidone
(n = 90) or haloperidol (42) followed by oral treatment to day 7. After an initial intramuscular
ziprasidone dose of 10 mg, subsequent intramuscular doses of 5–20mg could be given every 4–6
hours (maximum daily dose 80mg) if needed, followed by oral ziprasidone 80–200 mg/day. Intramuscular haloperidol doses of 2.5–10mg were
given on study entry, followed by 2.5–10mg intramuscular every 4–6 hours (maximum daily dose
40mg) if needed, then by oral haloperidol 10–80
mg/day.
Intramuscular ziprasidone treatment was significantly more effective in reducing the symptoms of
acute psychosis, including agitation, than haloperidol. In addition, ziprasidone showed well defined
advantages in terms of tolerability over haloperidol, and the results of the study also demonstrated
that patients can successfully make the switch from
intramuscular to oral ziprasidone with further reductions in symptoms and no increase in the burden of adverse effects. Ziprasidone was associated
with a lower incidence of movement disorders, and
a reduced requirement for anticholinergic drugs
during both intramuscular and oral treatment than
haloperidol. Mild vomiting occurred with ziprasidone in 3.3% of patients during the intramuscular
treatment period and in 6.7% of patients during the
oral treatment period. Cardiovascular adverse effects appeared in both groups but they were not
clinically relevant. There was no evidence of hepatic or haematological toxicity.[81]
A prospective, randomised, double-blind 24hour study compared intramuscular ziprasidone
2mg (n = 38) and 20mg (41) in the acute and shortterm management of agitated psychotic patients.
Out of the 79 patients enrolled, over half had
schizophrenia, one quarter had schizoaffective disorder and approximately 15% had bipolar disorder
as their primary diagnosis. The results of this trial
indicated that intramuscular ziprasidone 20mg was
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effective in rapidly and substantially reducing the
symptoms of acute agitation in patients with psychotic disorders and that it was well tolerated. Although there was a marked difference in efficacy
between the 2 and the 20mg dose in this study,
assessments of tolerability showed that the profile
was very similar in both groups. Neither treatment
was associated with EPS, akathisia, dystonia, respiratory depression or excessive sedation, although moderate somnolence was the most frequently reported adverse event associated with the
20mg intramuscular dose. No consistent pattern of
changes in blood pressure or pulse rate was observed during the study. There was no evidence of
clinically relevant changes in ECG. There was a
mean increase in the QTc interval of 3.6ms in the
2mg group and a mean reduction of 1.3ms in the
20mg group.[139]
Another 24-hour, double-blind, fixed-dose,
clinical trial compared two doses of intramuscular
ziprasidone for the treatment of acute psychosis.
The two groups of patients received, respectively,
up to four injections (every 2 hours) of 2mg (n =
54) or 10mg (n = 63) of ziprasidone. The authors
conclude that for patients with more severe symptoms than those included in the study, higher doses
up to 20mg may be required. Assessments of tolerability and safety indicate that intramuscular
ziprasidone 10mg was well tolerated and, in this
respect, not clinically significantly different from
the ineffective 2mg dose.[140]
5. Conclusions
Parenteral formulations of antipsychotics are of
critical importance for the clinical management of
psychotic disorders, particularly when dealing
with acute psychotic symptoms, such as psychomotor agitation, excitement and aggressive behaviour. These symptoms are typical of acute exacerbation of schizophrenia or manic states. In
these situations the patient is hardly willing to collaborate to a therapeutic plan, mainly because of
the lack of insight.[7,8] As a consequence, the clinical situation is very difficult to manage with oral
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preparations and intramuscular short-acting formulations are preferred.
In addition, given that situations with psychotic
patients are usually characterised by a chronic lack
of insight with consequent poor or no compliance
to pharmacotherapy, the use of long-acting formulations of antipsychotics appear to be a valuable
tool for the long-term maintenance treatment of
psychoses.[9] The depot preparations available,
such as haloperidol decanoate or fluphenazine esters play a pivotal role in the long-term management of patients with chronic psychoses. However,
it should be emphasised that adverse effects occurring in the course of treatment with long-acting
formulations are more difficult to manage than
those occurring during oral treatment. On the other
hand, risk/benefit ratio studies[6] generally appear
to support the use of depot medications. Furthermore, cost/benefit studies showed that the use of
depot preparations is related to fewer relapse rates,
more successful and less expensive care.[141]
Another aspect to be considered is related to
pharmacokinetic issues. The depot formulations
avoid bioavailability problems that may be encountered during oral treatment.[9,30] As it has been
reported since the 1970s, the use of intramuscular
formulations may be useful to overcome, in some
cases, drug resistance problems due to pharmacokinetic variables (e.g. the ‘first-pass’ effect).
Some caution is recommended when treating
elderly patients or individuals who have never received antipsychotic medications. In individuals
who have never received antipsychotics, the use of
intramuscular long-acting preparations as first
choice compounds should be avoided, as the tolerability profile in that particular patient first needs
to be confirmed with oral compounds.
In general, parenteral formulations do not induce higher rates of adverse effects than oral preparations[54,55] and, although there are no unequivocal data on this issue, there is no clear evidence
that the tolerability profile of oral preparations is
better than that of parenteral ones.[53,58]
With respect to the novel antipsychotics, it
should be noted that parenteral or depot formulaDrugs 2003; 63 (5)
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tions are not yet widely available. On the other
hand, it has been shown that they have a better
tolerability profile than typical antipsychotics and,
in most cases, a higher efficacy in some symptom
dimensions (e.g. negative and depressive symptoms) that have been shown to be resistant to conventional antipsychotics.[17] In clinical conditions
where negative or depressive symptoms represent
the primary target for the pharmacological treatment the use of compounds with a broader pharmacodynamic profile is suggested.
There are few data on efficacy and safety of
intramuscular preparations of atypical antipsychotics. Olanzapine and ziprasidone are available
only as short-acting preparations, while risperidone is to date the only novel antipsychotic available as depot formulation. However, given that intramuscular formulations for atypical compounds
are not widely available yet, intramuscular formulations of conventional antipsychotics, despite the
unfavourable risk/benefit ratio, are still often preferred in the treatment of acute exacerbations in
psychotic patients with poor compliance.
In summary, parenteral formulations of antipsychotics are a valuable tool in noncompliant psychotic patients for both the acute and the long-term
management of the illness. Furthermore, it has
been reported that some patients may prefer the
long-acting intramuscular formulations of their antipsychotic treatment, thus suggesting that physicians should more often recommend and prescribe
depot medication when antipsychotic maintenance
therapy is indicated.[11]
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