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INTRAMUSCULAR OLANZAPINE:
A CRITICAL-META-ANALYTIC OVERVIEW OF SOME RECENT ISSUES

Paolo Girardi, Maurizio Pompili, Stefano Mosticoni, Michele Mancini, Sonia Frediani,
Roberto Tatarelli

Summary

Object: To compare some of the effects of intramuscular (IM) olanzapine with other drugs used in agitated
psychotic disorders and Alzheimer’s disease.

Method: Broad searching yielded four studies providing data regarding lack of effect within the first two hours,
patients leaving the study early, requiring further IM injection, requiring further benzodiazepines, any adverse events,
extrapyramidal side effects requiring anticoligercic medication, dystonia, extrapyramidal syndrome, treatment emer-
gent akathisia. We scored study-quality, tested between-study variance, and examined efficacy and safety of IM
olanzapine vs. haloperidol, bezodiazepines, and placebo by meta-analyses using conservative random-effects meth-
ods to model risk ratios.

Results: In the four reports suitable for meta-analysis, involving the above mentioned measures of efficacy and
safety, IM olanzapine was always superior to other treatments. For each variable considered we presented a forest plot
figure which presents the conbined odds ratio. Such combined value demostrates that IM olanzapine was always

superior to other medications involved in the management of a particular feature of disorders considered.

Conclusions: IM olanzapine showed high efficacy and safety compared with haloperidol, benzodiazepines and
placebo. Our results point to a reconsideration of such medication in acutely agitated patients. A calming effect has
been observed during IM olanzapine treatment which may facilitate further stages of drug therapy.
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Intramuscular olanzapine (Zyprexa®) is a rapid-
acting atypical antipsychotic drug that is also indicated
for agitation associated with schizophrenia or bipolar
mania. Intramuscular olanzapine has also been used in
acutely agitated patients with dementia (Meehan et al.
2002).

Comprehensive reviews have recently provided
up-to-date information on therapeutic efficacy and tol-
erability (Wagstaff et al. 2005, Belgamwar and Fenton
2005).

Wright et al. (2001) performed a double-blind,
placebo-controlled comparison of intramuscular
olanzapine and intramuscular haloperidol in the treat-
ment of acute agitation. These authors found that for
the excited component of the Positive and Negative
Syndrome Scale both intramuscular (IM) olanzapine
and intramuscular haloperidol reduced agitation sig-
nificantly more than intramuscular placebo at 2 and 24
hours following the first injection. They also found that
IM olanzapine reduced agitation significantly more than
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IM haloperidol; olanzapine treated patients did not ex-
perience acute dystonia compared with 7% of haloperi-
dol treated patients. Meehan et al. (2001) carried out a
double-blind, randomized placebo-controlled compari-
son of the efficacy and safety of IM olanzapine and
lorazepam in treating acutely agitated patients diag-
nosed with bipolar mania. These authors measured agi-
tation at baseline, every 30 minutes for the first two
hours after the first injection using the Positive and
Negative Syndrome Scale-Excited Component
(PANSS-EC) subscale and two additional agitation
scales. At 2 hours after the first injection, patients treated
with olanzapine showed a significantly greater reduc-
tion in scores on all agitation scales compared with
patients treated with either lorazepam or placebo. At
24 hours after the first injection, olanzapine remained
statistically superior to placebo in reducing agitation
in patients with acute mania, whereas the results of
patients treated with lorazepam were not significantly
better than those treated with placebo or olanzapine.
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Breier et al. (2002) carried-out a double-blind, placebo-
controlled dose-response comparison of IM olanzapine
and haloperidol in the treatment of acute agitation in
schizophrenia. These authors found that olanzapine
exhibited a dose-response relationship for reduction in
agitation. Mean PANSS-EC reductions two hours after
the first injection of olanzapine (2.5 mg) were superior
to those with placebo, but not with haloperidol. Doses
of 5.0, 7.5 and 10.0 mg of olanzapine caused greater
reductions in agitation than placebo 30 minutes after
the first injection. Greater response rates were observed
with IM olanzapine at 7.5 mg and 10.0 mg.

Meehan et al. (2002) tested IM olanzapine vs.
lorazepam and vs. placebo in a double-blind,
randomized study involving acutely agitated patients
with dementia. These authors found that at two hours,
olanzapine and lorazepam showed significant improve-
ment over placebo on the PANSS-EC and Agitation-
Calmness Evaluation Scale. Olanzapine group main-
tained over time superiority vs, placebo but lorazepam
did not.

The aim of this study was to provide meta-ana-
lytic results on some of the key issues surrounding IM
olanzapine.

Materials and Methods

We conducted careful MedLine, Excerpta Medica
and PsycLit searches to find papers in English until

LEENT3

2006. Search terms were “olanzapine”, “intramuscu-
lar”, “rapidly acting agents” “schizophrenia”, “mania”.
Each term was also cross-referenced with the others
using the MeSH method (Medical Subjects Headings).
Using the same databases and methods, we also cross-
referenced the above mentioned terms with key words
such as “agitation” or “calming” and “dementia”.

We tabulated rates of side effects during treatment
with IM olanzapine and compared them with rates in
study arms involving alternative treatment conditions.
Our initial analysis evaluated crude pooled rates.

Results

Included were all randomized, placebo controlled
trials on IM olanzapine. Four papers were identified
and carefully read. Table 1 provides information on
variables included in the statistical analysis.

Discussion

Dealing with an agitated psychotic patient or with
any kind of agitated patient is a difficult task. Sleep
seems to be not essential for decreasing agitation,
moreover excessive sedation is an important side ef-
fect in rapid tranquilization. Patients are often affected
by medical conditions and are dehydrated. There is
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Figure 1. Forest plot of lack of effect within the first 2 hours
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Figure 3. Requiring further IM injection
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Figure 5. Adverse events (any)
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Figure 7. Dystonia
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Figure 8. Extrapyramidal syndrome
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Figure 9. Treatment emergent akathisia
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evidence to suppose that sleep is not essential for de-
creasing agitation, also high-potency neuroleptics, such
as haloperidol, have extrapyramidal symptoms which
often impair proper treatment. Benzodiazepines, such
as lorazepam, although not associated with extrapyrami-
dal symptoms and efficacious for agitation, may cause
respiratory depression and excessive sedation. Also,
combination treatment, such as haloperidol and
lorazepam, although superior to either agent alone, does
not provide favorable safety.

Intramuscular olanzapine has been proving as hav-
ing a favorable safety and efficacy profile. IM olan-
zapine reaches mean maximum plasma concentration
15 to 45 minutes after injection and therefore repre-
sents one of the newest medications in the armamen-
tarium for the treatment of acute agitation in psychotic
states.

In their analysis of published clinical trials
Battaglia et al. (2003) reported that IM olanzapine, was
no more sedating than IM haloperidol in the treatment
of agitation in patients with schizophrenia, schizophre-
niform or schizoaffective disorder, and IM olanzapine
was no more sedating than IM lorazepam in the treat-
ment of agitation in patients with bipolar mania or de-
mentia. These authors concluded an appropriate level
of calming rather than sedation was achieved during
IM olanzapine.

Our study considered all data available from tri-
als whose results were published in medical journals.
We pooled and processed data regarding lack of effect
within the first two hours as well as patients either leav-
ing the study early, requiring further IM injection, or
requiring further IM benzodiazepines, in addition to,
patients experiencing a number of side effects, such as
dystonia, treatment emergent akathisia and extrapyrami-
dal syndrome.

Results of our meta-analysis showed that IM
olanzapine was always superior to other treatments for
the variables taken into account.

Manufacturer of IM olanzapine provided careful
information on how to use the drug safely. In review-
ing warnings on safety issues of this drug, one cannot
avoid noticing how such warnings apply to any IM psy-
chotropic drug. Also, when adverse events occurred, it
is worth noticing that IM olanzapine might have been
underestimated for its treating properties and, there-
fore, more or higher doses were administered to agi-
tated patients.

Our study considered some, but not all, issues re-
garding IM olanzapine. Meta-analysis is a powerful tool
that poses numerous problems, a few of which occurred
in this investigation as well (Bulpitt 1988). Limitations
of this study include lack of meta-analytic investiga-
tion on efficacy of IM olanzapine (literature provided
ample evidence of efficacy of such drug). Another limi-
tation regards inclusion criteria; in facts in each trial if
substance abuse was the primary cause of illness, pa-
tients were not included. Also, patients with serious,
unstable medical illness were not included as well.
Another limitation regards the number of trials included
in our work being only four and limited to published
works only. To our knowledge, based on the search cri-
teria described above, literature in French and/or in
German is not available at this time.

One important issue of investigations involving
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drugs concerns sponsorships from pharmaceutical in-
dustries. Heres et al. (2006) reviewed trials involving
second-generation antipsychotics and investigated 42
reports of which 33 were sponsored by a pharmceutical
company and in 90% of the studies, the reported over-
all outcome was in favor of the sponsor’s drug. Moreo-
ver, Montgomery et al. (2004) reported that industry-
funded studies significantly favor second generation
over first generation antipsychotics when compared to
non-industry funded studies. Procyshyn et al. (2004)
also stresses in their review paper that one-third of the
published clincal trials involving clozapine, risperidone,
or olanzapine were funded by their respective manu-
facturers and that the reported outcomes of the spon-
sored trials highly favour the manufacturers’ product.
Although our meta-analysis does include trials that may
have been funded by pharmaceutical companies, we
perfomed our study spontaneously and the fact that one
of the authors (MP) received an unrestricted research
grant from manufactures of IM olanzapine and that
other two authors (MM and SF) are employees of such
company did not affect our scientific method and sta-
tistical processing of data in any possible way.

More studies are needed to further clarify issues
regarding safety and efficacy of IM olanzapine. One
key point to consider when using such drug is its proper
usage by medical personnel. Caregivers should follow
carefully how and when to use IM olanzapine. There is
evidence to suppose that adverse events outlined by
warning issues by producers of IM olanzapine were
the result of improper use of the drug. Future studies
should also focus on the investigation on how such drug
may interfere with other medications and, therefore,
follow more structured guidelines.
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