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Objective: The authors evaluated the comparative efficacy
and safety of intramuscular olanzapine, intramuscular halo-
peridol, and intramuscular placebo for the treatment of acute
agitation in schizophrenia.

Method: Hospitalized patients with schizophrenia received
one to three injections of intramuscular olanzapine, 10 mg, in-
tramuscular haloperidol, 7.5 mg, or intramuscular placebo over
a 24-hour period. Agitation was measured with the excited
component of the Positive and Negative Syndrome Scale and
two additional scales.

Results: According to scores on the excited component of the
Positive and Negative Syndrome Scale, both intramuscular
olanzapine and intramuscular haloperidol reduced agitation
significantly more than intramuscular placebo 2 and 24 hours
following the first injection. Intramuscular olanzapine reduced
agitation significantly more than intramuscular haloperidol 15,
30, and 45 minutes following the first injection. No patients
treated with intramuscular olanzapine experienced acute dys-
tonia, compared with 7% of those who were treated with intra-
muscular haloperidol. No significant QT. interval changes were
observed in any patients.

Conclusions: Intramuscular olanzapine represents a rapid, ef-
fective, and safe treatment for acute agitation in schizophrenia.

(Am J Psychiatry 2001; 158:1149-1151)

Intramuscular typical neuroleptics are frequently re-
quired to treat acute agitation in schizophrenia, particu-
larly when speed of action and compliance are issues (1).
These agents, however, may be associated with undesir-
able side effects, including acute dystonia (2) and QT
prolongation (3). There is currently no intramuscular
atypical antipsychotic available in the United States. Oral
olanzapine has a favorable profile with regard to acute
dystonia (4) and QT prolongation (5). We hypothesized
that intramuscular olanzapine, 10 mg, would not be infe-
rior to intramuscular haloperidol, 7.5 mg, and would be
superior to intramuscular placebo for reducing agitation
in schizophrenia.

Method

The study subjects were male and female patients who were 18
years old or older, who had a DSM-IV diagnosis of schizophrenia,
schizophreniform disorder, or schizoaffective disorder, and who
had an excited component score greater than or equal to 14 on
the Positive and Negative Syndrome Scale with a score of 4 or
more on at least one item (1-7-point scale) (6). The patients (N=
311) were assessed in hospitals in Australia, Austria, Belgium,
Canada, the Czech Republic, France, Greece, Hungary, Israel, the
Republic of South Africa, Spain, the United Kingdom, and the
United States. They were randomly assigned to receive one to
three injections over a 24-hour period. One group received intra-
muscular injections of olanzapine, 10 mg; one group received ha-
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loperidol, 7.5 mg; and one group received placebo. Both drugs
and placebo were administered in identical, color-blinded, trans-
lucent standard syringes, and raters and study personnel were
blind to treatment assignment. Optional second and third injec-
tions were given 2 or more and 4 or more hours following the first
injection, respectively.

All patients were considered by the investigators to be clinically
agitated and appropriate candidates for intramuscular treatment.
Pregnant or lactating women and patients with serious medical
illnesses in which pharmacotherapy posed a substantial clinical
risk or confounded diagnosis were excluded. All patients pro-
vided written informed consent after the procedure(s) had been
fully explained.

Olanzapine dosing was determined on the basis of a prelimi-
nary open-label trial (7). Haloperidol dosing was chosen following
a literature review and discussions with ethical boards, regulatory
authorities, and participating psychiatrists. Other medications af-
fecting the central nervous system and prophylactic anticholin-
ergics were prohibited. Benzodiazepines were allowed 1 or more
hours following a second and/or third injection.

To evaluate agitation, the excited component of the Positive
and Negative Syndrome Scale (tension, uncooperativeness, hos-
tility, poor impulse control, and excitement) (6) was completed at
15, 30, 45, 60, 90, and 120 minutes following the first injection and
less frequently thereafter, with the 2-hour rating the primary out-
come measure determined a priori. The Agitated Behavior Scale
(8) and the Agitation Calmness Evaluation Scale, a single-item, 9-
point scale (e.g., 1=marked agitation, 4=normal behavior, 9=un-
arousable) (Eli Lilly and Company), were also used. For 24 hours,
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FIGURE 1. Scores of Inpatients With Schizophrenia Spec-
trum Disorders on the Excited Component of the Positive
and Negative Syndrome Scale From Baseline to 2 Hours Af-
ter the First Intramuscular Injection of Olanzapine, Halo-
peridol, or Placebo
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aSignificant differences between olanzapine and haloperidol were
observed at 15 minutes (t=-3.67, df=298, p<0.001), 30 minutes (t=
-3.91, df=298, p<0.001), and 45 minutes (t=-2.50, df=298, p=
0.01).

b Significant differences between olanzapine and placebo were
observed at 15 minutes (t=—4.13, df=298, p<0.001), 30 minutes (t=
—5.75, df=298, p<0.001), 45 minutes (t=—5.87, df=298, p<0.001), 60
minutes (t=-5.98, df=298, p<0.001), 90 minutes (t=—6.07, df=298,
p<0.001), and 120 minutes (t=—4.86, df=298, p<0.05).

safety was evaluated by solicited and spontaneously reported ad-
verse events and ECGs.

We planned to randomly assign 300 or more patients to olanza-
pine, haloperidol, or placebo in a ratio of 2:2:1, respectively. The
lower limit of noninferiority was defined a priori as 40% of the ob-
served mean change from baseline to 2 hours following the first
haloperidol injection. A lower boundary of the one-sided 97.5%
confidence interval of zero or less but greater than the lower limit
indicated no between-treatment difference and noninferiority.
Analysis of variance assessed the efficacy of olanzapine com-
pared with placebo. The last-observation-carried-forward re-
sponse rate was defined a priori as a reduction of 40% or more in
scores on the excited component of the Positive and Negative
Syndrome Scale 2 hours following the first injection. Fisher’s exact
test was used to evaluate categorical data.

Results

Patients received olanzapine (N=131), haloperidol (N=
126), or placebo (N=54); 285 patients (91.6%) completed
the study. There were no significant between-group base-
line demographic or illness differences. The mean age of
the patients was 38.2 years (SD=11.6, range=18-72); their
mean age at onset of illness was 24.4 (§D=8.5, range=7-
58). There were no between-group differences in baseline
scores on the excited component of the Positive and Neg-
ative Syndrome Scale, the Agitated Behavior Scale, and the
Agitation Calmness Evaluation Scale (mean=18.4, SD=3.4,
mean=27.6, SD=6.1, and mean=2.6, SD=0.8, respectively,
for the olanzapine-treated patients; mean=18.2, SD=3.2,
mean=26.9, SD=5.3, and mean=2.5, SD=0.7, respectively,
for the haloperidol-treated patients; mean=18.4, SD=3.5,
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mean=28.5, SD=7.2, and mean=2.4, SD=0.7, respectively,
for the patients given placebo).

There were significant differences between patients
given olanzapine or haloperidol compared with those
given placebo 2 hours after injection in scores on the ex-
cited component of the Positive and Negative Syndrome
Scale, Agitated Behavior Scale, and Agitation Calmness
Evaluation Scale.

Mean changes in excited component scores on the Pos-
itive and Negative Syndrome Scale from baseline to 2
hours (adjusted for country differences) were —7.7 (SD=
6.1) for patients given olanzapine, -7.6 (SD=5.0) for pa-
tients given haloperidol, and -3.6 (SD=5.2) for patients
given placebo. The difference between olanzapine and ha-
loperidol was 0.1 units favoring olanzapine (one-sided
lower 97.5% confidence limit=-1.2); noninferiority (-1.2
versus —7.6 x 0.4=-3.0) was concluded. Significant differ-
ences between olanzapine and haloperidol were observed
at 15, 30, and 45 minutes after the first injection (Figure 1).
Significant differences between olanzapine and placebo
were observed at all postbaseline time points (Figure 1).
Significant differences between haloperidol and placebo
were observed from 30 minutes onward.

Mean changes in scores from baseline to 2 hours after
the first injection on the Agitated Behavior Scale and Agi-
tation Calmness Evaluation Scale (adjusted for country
differences) were -8.3 (SD=0.6) and 1.6 (SD=0.1), respec-
tively, for olanzapine-treated patients; —8.2 (SD=0.6) and
1.5 (SD=0.1) for haloperidol-treated patients; and —4.8
(SD=0.9) and 0.6 (SD=0.2) for patients given placebo.

At 24 hours, significant differences were observed be-
tween patients given olanzapine, haloperidol, and pla-
cebo in the mean change from baseline in the excited
component score of the Positive and Negative Syndrome
Scale (mean=-6.5, SD=5.3, mean=-6.7, SD=4.6, and
mean=-3.1, SD=5.1, respectively) (F=10.7, df=2, 298,
p<0.001), the Agitated Behavior Scale score (mean=-6.4,
SD=5.9, mean=-6.6, SD=5.3, and mean=-3.7, SD=6.7, for
olanzapine, haloperidol, and placebo, respectively) (F=
5.5, df=2, 298, p=0.004), and the Agitation Calmness Evalu-
ation Scale score (mean=0.8, SD=1.0, mean=1.1, SD=1.0,
and mean=0.6, SD=1.2, respectively) (F=5.5, df=2, 298, p=
0.004).

Pairwise comparisons (adjusted for country differences)
of haloperidol and olanzapine, olanzapine and placebo,
and haloperidol and placebo, respectively, were made in
scores on the excited component of the Positive and Neg-
ative Syndrome Scale (t=-0.3, df=298, p=0.76; t=—4.2, df=
298, p<0.001; t=—4.4, df=298, p<0.001), the Agitated Behav-
ior Scale (t=-0.1, df=298, p=0.91; t=-3.0, df=298, p=0.003;
t=-3.1, df=298, p=0.002), and the Agitation Calmness Eval-
uation Scale (t=2.3, df=298, p=0.02; t=1.3, df=298, p=0.20;
t=3.1, df=298, p=0.002).

Significantly more olanzapine-treated patients (73.3%,
N=96) (x?=24.4, df=1, p<0.001) and haloperidol-treated
patients (69.0%, N=87) (x*=20.1, df=1, p<0.001) than pla-
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cebo-treated patients (33.3%, N=18) responded. There
was no significant difference in response rate between
patients treated with olanzapine and those treated with
haloperidol (x?=0.4, df=1, p=0.52). Significantly more
patients given placebo (38.9%, N=21) than those given
olanzapine (16.0%, N=21) (p=0.002, Fisher’s exact test) or
haloperidol (19.8%, N=25) (p=0.009, Fisher’s exact test) re-
ceived benzodiazepines during the 24-hour period.

No olanzapine-treated patient experienced acute dysto-
nia, compared with nine (7.1%) of the haloperidol-treated
patients (Fisher’s exact p=0.001). One patient treated with
olanzapine (0.8%) experienced an extrapyramidal syn-
drome, compared with seven (5.6%) patients treated with
haloperidol (p=0.03, Fisher’s exact test). Significantly more
haloperidol-treated patients (20.6%, N=26) than olanza-
pine-treated patients (4.6%, N=6) (p<0.001, Fisher’s exact
test) or placebo patients (3.7%, N=2) (p=0.003, Fisher’s ex-
act test) received anticholinergics.

At 24 hours, there were no significant QT interval
changes from baseline (mean=-3.0 msec, SD=21.3, for
olanzapine; mean=-1.2 msec, SD=24.4, for haloperidol;
mean=-3.7 msec, SD=26.1, for placebo) (F=0.3, df=2, 292,
p=0.73) or significant between-group differences (t=0.70,
df=292, p=0.49, for olanzapine versus haloperidol; t=0.11,
df=292, p=0.91, for olanzapine versus placebo).

Discussion

Olanzapine was not inferior to haloperidol in reducing
agitation 2 hours following intramuscular injection, and it
had a significantly more rapid onset of action. Acute dys-
tonia did not occur among intramuscular-olanzapine-
treated patients. Changes in QT intervals with active
treatments were not significantly different from those with
placebo. Thus, patients who require rapid reduction in ag-
itation or who refuse oral therapy may benefit from treat-
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ment with intramuscular olanzapine, which involves a
very low risk of both acute dystonia and QT prolongation.
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