107

Comparison of Treatment-Emergent
Extrapyramidal Symptoms in Patients With Bipolar Mania
or Schizophrenia During Olanzapine Clinical Trials

Patrizia A. Cavazzoni, M.D.; Paul H. Berg, M.S.;
Ludmila A. Kryzhanovskaya, M.D., Ph.D;
Susan D. Briggs, Ph.D.; Tamra E. Roddy, M.S.;
Mauricio Tohen, M.D., Dr.P.H.; and John M. Kane, M.D.

Background: Previous research on pharmaco-
therapy with conventional antipsychotics has sug-
gested that patients with affective disorders have
higher rates of treatment-emergent extrapyrami-
dal symptoms (EPS) than patients with schizo-
phrenia. It is not known whether this differential
vulnerability holds true for treatment with atypi-
cal antipsychotics such as olanzapine. The present
analysis retrospectively examined olanzapine
clinical trial data for incidence of treatment-
emergent EPS in patients with either schizo-
phrenia or bipolar disorder.

Method: Study participants were 4417
patients meeting DSM-III or DSM-IV criteria
for either schizophrenia or bipolar mania partici-
pating in olanzapine clinical trials through July
31, 2001. Data were pooled across haloperidol-
controlled trials and separately across placebo-
controlled trials. Measures of EPS included
rates of treatment-emergent EPS adverse event
by type (i.e., dystonic, parkinsonian, or residual),
Simpson-Angus Scale score mean change, rates
of treatment-emergent parkinsonism, and rates
of anticholinergic use.

Results: Consistent with prior research,
haloperidol-treated patients with bipolar disorder
appeared to be more vulnerable to the develop-
ment of EPS than those with schizophrenia.
However, olanzapine-treated patients with bipolar
disorder were no more likely to develop EPS
than those with schizophrenia.

Conclusion: Results support previous research
regarding conventional antipsychotics and sug-
gest that olanzapine therapy does not increase
the risk of EPS for patients with bipolar disorder.
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E xtrapyramidal symptoms (EPS) are a common
concern with antipsychotic treatment, particularly

when conventional antipsychotics are used.' Acute EPS
usually develop within hours after starting medication
or increasing dose and include dystonia, parkinsonism,
and akathisia. These symptoms are distressing to the pa-
tient and can decrease treatment adherence.” Acute EPS
have also been identified as a significant risk factor for
later development of tardive dyskinesia.* Antipsychotic-
induced EPS are thought to occur via blockade of
dopamine-2 (D,) receptors in the striatum. Evidence for
this mechanism includes the observation that patients
treated with drugs with higher D, receptor occupancy
have higher rates of treatment-emergent EPS.’ Data from
a single photon emission computed tomography (SPECT)
study have also shown that the degree of striatal D, recep-
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tor occupancy predicts the occurrence of EPS with both
atypical antipsychotics and haloperidol.

For patients with schizophrenia, rates of EPS have
been lower with atypical antipsychotics than with conven-
tional antipsychotics such as haloperidol. A recent meta-
analysis’ compared the efficacy and EPS profiles of halo-
peridol with those of olanzapine, quetiapine, risperidone,
and sertindole. The 4 atypical antipsychotics were found
to have more favorable EPS profiles than haloperidol,
as indicated by concurrent use of antiparkinsonian medi-
cation.” A more recent qualitative review of schizophrenia
trials concluded that clozapine, olanzapine, quetiapine,
and sertindole had lower rates of EPS compared to con-
ventional antipsychotics.® In 2001, Kane® provided data
on antiparkinsonian medication use in schizophrenia clin-
ical trials for the previously mentioned atypical antipsy-
chotics as well as ziprasidone. The atypicals had similar
rates of antiparkinsonian medication use (12%-28%),
which were lower than those for haloperidol (42%—-68%)
and more similar to placebo (11%—18%).’

A few reports in the literature suggest that patients
with bipolar disorder have a higher vulnerability to devel-
oping acute EPS and tardive dyskinesia than patients with
schizophrenia.'®"* Nasrallah et al.'?> were among the first
to suggest this idea with data from a retrospective study of
181 patients. A 4-fold greater incidence of acute dystonia
in patients with mania was reported. However, all the pa-
tients with mania received concomitant treatment with
lithium, which is associated with an increased risk of dys-
tonic reactions when combined with atypical antipsy-
chotics. Khanna et al."”® also reported a 1.5-fold greater
incidence of dystonia in mania in a small prospective
study of 83 patients. The difference in incidences was not
significant, but there was a difference in the mean neuro-
leptic dose between groups. In fact, regression analysis
revealed that neuroleptic dose and age were more strongly
related to the occurrence of dystonia than illness. These
studies demonstrate the lack of sufficient data to conclude
whether EPS are more prevalent in patients taking typical
antipsychotics for the treatment of mania versus schizo-
phrenia. Furthermore, little information is available about
relative rates of EPS produced by atypical antipsychotics,
as their use in affective disorders is more recent.

In summary, data from schizophrenia trials suggest
that atypical antipsychotics have significantly more fa-
vorable EPS profiles than conventional antipsychotics.
This contributes to the increased use of atypicals as first-
line agents in the treatment of schizophrenia. There is
some suggestive evidence that patients with bipolar disor-
der are more vulnerable to EPS when treated with conven-
tional antipsychotics. However, data on EPS for atypical
agents in bipolar disorder are still limited. The present
study examined olanzapine clinical trial data for rates of
treatment-emergent EPS in schizophrenia and bipolar dis-
order patients. Due to the low overall incidence of EPS
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reported with olanzapine treatment,' it was hypothesized
that there would be no differences in rates of treatment-
emergent EPS between schizophrenia and bipolar disorder
patients treated with olanzapine. It was also hypothesized
that, based on previous literature, rates of treatment-
emergent EPS for haloperidol-treated patients would be
higher for bipolar disorder patients compared to schizo-
phrenia patients.

METHOD

Patients

Study participants were 4417 patients meeting DSM-III
or DSM-IV criteria for either schizophrenia or bipolar ma-
nia participating in all published'>® and unpublished olan-
zapine clinical trials conducted by Eli Lilly and Company
through July 31, 2001. Eighteen studies were identified,
including 13 comparing olanzapine and haloperidol in
schizophrenia, 1 comparing olanzapine and haloperidol in
mania, 3 comparing olanzapine and placebo in schizophre-
nia, and 2 comparing olanzapine and placebo in mania.
One of the schizophrenia studies compared 3 therapies
(olanzapine, haloperidol, and placebo) and for the pur-
poses of this analysis was treated as 2 trials (i.e., 1 compar-
ing olanzapine and haloperidol and 1 comparing olanza-
pine and placebo). Patients were inpatients or outpatients,
ranging in age from 18 to 65 years, who had provided writ-
ten informed consent after study designs and possible ad-
verse events were described to them. Table 1 provides
baseline demographic and severity of illness characteris-
tics (see Procedure for description of the groups). There
were no significant group differences (within illness)
for the baseline subject characteristics. The following
significant group differences (between illness) existed in
the haloperidol-controlled database: the Barnes Akathisia
Scale score was higher for schizophrenia (p <.001), the
Simpson-Angus Scale score was higher for schizophrenia
(p < .001), lithium use was higher for bipolar (p <.001),
and bipolar patients were more likely to be female
(p <.001), older (p = .001), and non-white (p < .001). The
following significant group differences (between illness)
existed in the placebo-controlled database: the Simpson-
Angus Scale score was higher for schizophrenia (p <
.001), lithium use was higher for bipolar (p <.001), the
mean number of days in the study was higher for schizo-
phrenia (p <.001), and bipolar patients were more likely
to be female (p < .001) and older (p = .003).

Measures

Outcome variables were the incidence of EPS as mea-
sured by treatment-emergent adverse event data, mean
baseline-to-endpoint change in Simpson-Angus Scale
score, rates of treatment-emergent parkinsonism, and use
of anticholinergic medications (incidence, dose, and dura-
tion of treatment). Treatment-emergent adverse events
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Table 1. Baseline Demographics and Severity of Illness

Haloperidol-Controlled Database

Placebo-Controlled Database

Schizophrenia Bipolar Disorder Schizophrenia Bipolar Disorder
Olanzapine Haloperidol Olanzapine Haloperidol Olanzapine  Placebo  Olanzapine  Placebo

Characteristic (N=2110) (N=1059) (N=234) (N=219) (N=388) (N=153) (N=125 (N=129)
No. of clinical trials® 13 1 3 2
Age, mean = SD, y®¢ 379+ 11.1 37.6+10.6 40.7=13.1 39.1+133 37.0+10.2 36.2+85 394=11.2 38.8=10.2
Gender, %"

Male 67.4 66.4 36.8 429 77.6 77.1 49.6 51.9

Female 32.6 33.6 63.2 57.1 22.4 229 50.4 48.1
Origin, %"

White 77.0 71.6 51.3 51.6 79.6 73.9 74.4 77.5

Other 23.0 28.4 48.7 48.4 20.4 26.1 25.6 22.5
Taking lithium, %"* 0.8 1.1 4.3 11.0 0.0 0.0 16.8 16.3
Recruited from US site, %"¢ 52.0 52.1 3.9 3.7 61.3 74.5 100 100
Days in study, mean + SD¢ 37.0+£129 33.8=+13.8 373+11.0 35.6+12.7 33.5+13.6 284+139 20.0+8.8 15.7 £ 8.8
YMRS score, mean = SD*¢ NA NA 31.1+£7.6  30.1+7.7 NA NA 28.7+6.7 28.7+6.9
HAM-D-21 score, mean = SDP® NA NA 8.0x6.3 8.1+x6.4 NA NA 147 £ 8.4 15.1 £ 8.1
Simpson-Angus Scale score, 25x39 2.8x4.2 1.4x35 1.6 £3.8 1.8 3.0 20x33 09=15 0.5=12

mean = SD%¢
Barnes Akathisia Scale score, 1.6+2.5 1.8+2.6 0921 0.8+2.2 1.7+25 1.4+23 2127 1.8+2.4

mean = SD®

“Eighteen studies were identified; one of the schizophrenia studies compared olanzapine, haloperidol, and placebo and was treated as 2 trials
(i.e., 1 comparing olanzapine and haloperidol and 1 comparing olanzapine and placebo) for the purposes of this analysis.

bSignificant bipolar vs. schizophrenia between-group difference for the haloperidol-controlled database (p < .05).

“Significant bipolar vs. schizophrenia between-group difference for the placebo-controlled database (p < .05).

Abbreviations: HAM-D-21 = 21-item Hamilton Rating Scale for Depression, NA = not administered, YMRS = Young Mania Rating Scale.

were unsolicited (i.e., were signs or symptoms spontane-
ously reported by subjects in response to general inquiry
or noted by an examiner).

Treatment-emergent EPS events were classified into
3 descriptive categories: dystonic (dystonia, oculogyric
crisis, opisthotonos, and torticollis), parkinsonian (akine-
sia, cogwheel rigidity, extrapyramidal syndrome, hyper-
tonia, hypokinesia, masked facies, and tremor), or re-
sidual (movement disorder, myoclonus, and twitching).
Treatment-emergent parkinsonism was defined as a
Simpson-Angus Scale total score of <3 at baseline and
> 3 at any time thereafter.

Procedure

Acute phase data (up to 8 weeks) from 19 randomized,
double-blind olanzapine clinical trials investigating the
treatment of bipolar disorder or schizophrenia were
pooled. For studies with acute phase duration of 6 weeks
rather than 8 weeks, only 6 weeks of data were included.
The pooled database was then divided into 2 clinical
trial databases: a placebo-controlled database and a
haloperidol-controlled database. The placebo-controlled
database contained placebo- and olanzapine-treated pa-
tients from studies in which an olanzapine group was
directly compared to a placebo group. Similarly, the
haloperidol-controlled database contained haloperidol-
and olanzapine-treated patients from studies in which an
olanzapine group was directly compared to a haloperidol
group. Within each of these 2 databases, EPS data from
schizophrenia patients were analyzed by therapy (olanza-
pine, haloperidol, or placebo) and then compared to EPS
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data from bipolar disorder patients analyzed by therapy
(olanzapine, haloperidol, or placebo).

Specifically, for each of the 2 databases, the percent-
ages of patients with dystonic, parkinsonian, residual, or
any type of EPS event were compared across therapies
for schizophrenia and bipolar studies. Similarly, the per-
centages of patients who met the criteria for treatment-
emergent parkinsonism and who were administered con-
comitant anticholinergic medications to treat EPS were
compared across therapies for schizophrenia and bipolar
disorder studies. Additionally, among the patients who re-
quired anticholinergic medications, the mean doses (con-
verted to benztropine equivalents) and the mean days of
exposure were examined. Mean changes on the Simpson-
Angus Scale were also compared across therapies for
schizophrenia and bipolar studies.

Statistical Analyses

Comparisons of incidence rates of EPS between bi-
polar and schizophrenia studies and between treatments
were analyzed using the Fisher exact test. Because com-
paring crude incidence rates of EPS events for a given
drug between diagnoses is vulnerable to confounding
(i.e., due to design differences between studies), com-
parisons between studies were also analyzed using the
Breslow-Day test for homogeneity of odds ratios. The
Breslow-Day test has a %? distribution and tests for differ-
ences between odds ratios across strata. Furthermore, in-
cidence of any EPS event per patient year of exposure
was calculated, and comparisons between diagnostic
groups within each therapy group were made via exact
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Table 2. Treatment-Emergent Adverse Events in the Haloperidol-Controlled Database

Olanzapine Patients

Haloperidol Patients

Schizophrenia Bipolar Schizophrenia Bipolar
Event (N =2110) (N =234) p Value* (N =1059) (N=219) p Value®
Dystonic, N (%) 11 (0.5) 4(1.7) .055 59 (5.6) 14 (6.4) .632
Parkinsonian, N (%) 197 (9.3) 20 (8.5) 812 300 (28.3) 95 (43.4) <.001
Residual, N (%) 34 (1.6) 1(0.4) .250 24 (2.3) 2(0.9) 292
Any EPS event, N (%) 230 (10.9) 25 (10.7) 1.00 346 (32.7) 102 (46.6) <.001
Incidence rate of any EPS 1.08 1.05 999 3.53 4.78 .010

event per patient year

“p Values for percentages are from the Fisher exact test, and p values for events per patient year are from the exact binomial

test.
Abbreviation: EPS = extrapyramidal symptoms.

Table 3. Treatment-Emergent Adverse Events in the Placebo-Controlled Database

Olanzapine Patients

Placebo Patients

Schizophrenia Bipolar Schizophrenia Bipolar
Event (N =388) (N =125) p Value® (N =153) (N =129) p Value®
Dystonic, N (%) 1(0.3) 0(0.0) 1.00 0(0.0) 1(0.8) 457
Parkinsonian, N (%) 37(9.5) 13 (10.4) 732 10 (6.5) 7(5.4) .804
Residual, N (%) 9(2.3) 2(1.6) 1.00 2(1.3) 1(0.8) 1.00
Any EPS event, N (%) 44 (11.3) 15 (12.0) .872 11(7.2) 8(6.2) 815
Incidence rate of any EPS 1.24 2.19 .089 0.92 1.44 464

event per patient year

“p Values for percentages are from the Fisher exact test, and p values for events per patient year are from the exact binomial

test.
Abbreviation: EPS = extrapyramidal symptoms.

binomial tests. Comparisons of mean change in Simpson-
Angus Scale scores, mean modal doses of study drug, and
mean dose and duration of anticholinergic treatment be-
tween bipolar and schizophrenia studies were analyzed
using the Student t test. All tests of hypothesis were done
at a 2-sided .05 level of significance and Statistical Analy-
sis System (SAS) versions 6.09 and 8 (SAS Institute,
Cary, N.C.) were used to perform all analyses. No adjust-
ments were made to the p values to account for multiple
comparisons because there was no need to maintain an
overall type I error rate of .05 for this analysis.

RESULTS

Olanzapine and Haloperidol Use

Mean modal dose (mg/day) of olanzapine in the
haloperidol-controlled database was 12.3 (SD =5.5) for
schizophrenia and 16.3 (SD =4.3) for bipolar disorder.
Mean modal dose of haloperidol was 11.6 (SD = 5.6) for
schizophrenia and 8.9 (SD = 4.3) for bipolar disorder. In
the placebo-controlled database, mean modal dose of
olanzapine was 11.6 (SD =5.5) for schizophrenia and
15.6 (SD =4.7) for bipolar disorder. Mean modal dose of
olanzapine was significantly higher in bipolar studies
than in schizophrenia studies in both the haloperidol-
controlled database (p <.001) and the placebo-controlled
database (p < .001). Mean modal dose of haloperidol was
significantly higher in schizophrenia studies (p <.001)
than in bipolar studies.
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Treatment-Emergent Adverse Events Data

Tables 2 and 3 show treatment-emergent adverse
events data for the haloperidol-controlled and placebo-
controlled databases. In schizophrenia studies, the rate of
parkinsonian events in haloperidol-treated patients rela-
tive to the rate in olanzapine-treated patients yielded an
odds ratio of 3.84 (95% CI=3.15 to 4.68). In bipolar
studies, the rate of parkinsonian events in haloperidol-
treated patients relative to the rate in olanzapine-treated
patients yielded an odds ratio of 8.20 (95% CI =4.82 to
13.93). The bipolar odds ratio was significantly larger
than the schizophrenia odds ratio (Breslow-Day %> =7.06,
p =.008), indicating that the differential effect of halo-
peridol versus olanzapine was greater in the bipolar
population. Similar results were seen with the analysis for
any EPS event (Breslow-Day * = 6.09, p =.014). Dys-
tonic and residual events odds ratios were not signifi-
cantly different between studies. The odds ratios for olan-
zapine versus placebo in bipolar and schizophrenia
studies were either nonsignificant or incalculable due to
low overall numbers of EPS events. In addition, none of
the Breslow-Day tests were significant for olanzapine
versus placebo.

During the schizophrenia studies, compared to olan-
zapine patients, haloperidol patients had significantly
higher rates of dystonic (5.6% vs. 0.5%, p <.001) and
parkinsonian (28.3% vs. 9.3%, p < .001) but not residual
2.3% vs. 1.6%, p=.207) events. Similarly, for the
bipolar studies, haloperidol patients had significantly
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Figure 1. Mean Change in Simpson-Angus Scale Score for
the 8 Groups

Figure 2. Rates of Treatment-Emergent Parkinsonism for
the 8 Groups

Haloperidol-Controlled Database Placebo-Controlled Database 100- Haloperidol-Controlled Database i Placebo-Controlled Database
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Table 4. Use of Anticholinergic Medication in Schizophrenia and Bipolar Patients
Schizophrenia vs Bipolar
Schizophrenia Studies Bipolar Studies Between-Group Difference
Incidence, Dose, Duration, Incidence, Dose, Duration, Incidence Dose Duration
Study Group N (%) mean, mg/d  mean, d N (%) mean, mg/d  mean, d p Value p Value p Value
Haloperidol-controlled database
Olanzapine 248 (11.8) 2.50 40.7 32 (13.7) 3.66 32.9 .396 .052 .200
Haloperidol 347 (32.9) 3.04 48.1 103 (47.2) 4.87 58.2 <.001 .103 .004
Placebo-controlled database
Olanzapine 41 (10.6) 2.11 29.8 11 (8.8) 1.08 26.6 733 <.001 750
Placebo 15(9.9) 1.91 37.7 9(7.0) 1.49 26.1 521 342 354

higher rates of dystonic (6.4% vs. 1.7%, p=.014) and
parkinsonian (43.4% vs. 8.5%, p < .001) but not residual
(0.9% vs. 0.4%, p = .612) events.

Simpson-Angus Scale Data

Figure 1 depicts mean baseline-to-endpoint change for
the Simpson-Angus Scale. Means and standard deviations
for schizophrenia versus bipolar patients were as follows
for the haloperidol-controlled database: olanzapine, —0.84
(SD = 3.30) versus —0.58 (SD = 3.09); haloperidol, 0.91
(SD =4.83) versus 2.16 (SD =5.35). For the placebo-
controlled database, they were olanzapine, —0.47 (SD =
2.16) versus —0.20 (SD = 1.76); placebo, —0.68 (SD =
2.30) versus 0.08 (SD = 1.75). Figure 2 shows treatment-
emergent parkinsonism rates for all patient groups.

Anticholinergic Medication Use

Rates of anticholinergic medication use were exam-
ined for diagnostic group differences and are reported
in Table 4. There was a significantly higher incidence
of anticholinergic use among bipolar patients taking halo-
peridol than among schizophrenia patients taking halo-
peridol. Bipolar patients taking haloperidol also had sig-
nificantly longer duration of anticholinergic use than
schizophrenia patients taking haloperidol. Bipolar pa-
tients taking olanzapine took significantly lower doses of
anticholinergics than schizophrenia patients taking olan-
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zapine in the placebo-controlled database. There were no
other significant schizophrenia versus bipolar differences
in either database.

DISCUSSION

The occurrence of EPS during pharmacotherapy with
antipsychotics is of great concern to both physicians and
patients. Although the pathophysiology is unknown, pre-
vious research has suggested that patients with affective
disorders are more vulnerable to antipsychotic-related
EPS than patients with schizophrenia. Our results suggest
that this may be true for patients treated with conven-
tional antipsychotics such as haloperidol but not neces-
sarily for those treated with olanzapine. Contrary to pre-
vious publications, we found no meaningful increases in
the incidence of EPS in bipolar patients treated with olan-
zapine relative to schizophrenia patients treated with
olanzapine.

Haloperidol treatment was associated with a sig-
nificantly greater incidence of treatment-emergent par-
kinsonian events in patients with bipolar disorder versus
schizophrenia. This occurred despite a significantly lower
mean modal dose of haloperidol in the bipolar studies.
Moreover, when the incidence of EPS events was ad-
justed for patient exposure time, haloperidol-treated bi-
polar patients still experienced a greater number of these
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events than their schizophrenia counterparts, with no
other statistically significant differences. This increased
vulnerability to parkinsonian-like EPS in the bipolar
patient population was further supported by the mean
change and categorical analysis of the Simpson-Angus
Scale. In contrast, olanzapine was not associated with
greater rates of EPS in the bipolar group even though the
mean modal dose of olanzapine was significantly higher
in the bipolar studies. In the haloperidol-controlled stud-
ies, a significantly lower incidence of treatment-emergent
parkinsonism was observed in the bipolar patients taking
olanzapine compared to the schizophrenia patients taking
olanzapine. The incidence of EPS in the olanzapine-
treated groups was similar to that of placebo-treated
patients.

The rates of treatment-emergent dystonic and par-
kinsonian EPS events were significantly higher for halo-
peridol than for olanzapine. This was true for both schizo-
phrenic and bipolar patients, confirming earlier research
showing that atypicals have a more favorable EPS profile
overall than haloperidol. When bipolar patients were com-
pared to schizophrenic patients, statistically significant
differences in EPS were generally seen only with halo-
peridol therapy. These included significantly higher rates
of treatment-emergent EPS events, significantly higher
rates of treatment-emergent parkinsonism, and a signifi-
cantly greater mean increase on the Simpson-Angus Scale
for bipolar patients. One exception for olanzapine was a
significantly greater incidence of treatment-emergent par-
kinsonism for schizophrenia patients relative to bipolar
patients.

Another index of treatment-emergent EPS, rate of
anticholinergic use, provided a similar pattern of results.
Haloperidol treatment was associated with a higher inci-
dence and duration of anticholinergic use among patients
with bipolar disorder versus schizophrenia. It should be
noted that the incidence of antiparkinsonian medication
use for haloperidol was 47%, suggesting that treatment-
emergent EPS or physicians’ concerns about EPS were
extremely common for patients taking haloperidol. The
incidence of antiparkinsonian medication use for olanza-
pine was under 15% for both databases and similar for
schizophrenia and bipolar patients.

Because of concerns that population differences
among the different types of studies included might have
impacted our results, we conducted logistic regressions
examining the effects of various baseline characteristics
(therapy assignment, gender, age, race, and baseline lith-
ium use) on treatment-emergent EPS. In the placebo-
controlled bipolar studies, only gender significantly pre-
dicted treatment-emergent EPS. Females had a lower
risk of treatment-emergent EPS than males (odds ratio =
0.37, 95% CI=0.15 to 0.97). In the placebo-controlled
schizophrenia studies, none of the baseline characteristics
predicted EPS. In the haloperidol-controlled bipolar
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studies, only therapy assignment significantly predicted
treatment-emergent EPS. Patients assigned to haloperidol
had more than 7 times the risk of treatment-emergent
EPS as olanzapine patients (odds ratio=7.71, 95% CI =
4.66 to 12.76). In the haloperidol-controlled schizophre-
nia studies, both therapy assignment and age predicted
treatment-emergent EPS. Patients assigned to haloperidol
had nearly a 4-fold increase in risk of treatment-emergent
EPS over olanzapine patients (odds ratio =3.97, 95%
CI =3.29 to 4.79). Also, patients’ risk of EPS decreased
with age (odds ratio=0.98, 95% CI=0.97 to 0.99).
Taken together, these results do not suggest that pop-
ulation differences significantly influenced our results.
Rather, the fact that the bipolar population tended to
be older and more female further emphasizes the signif-
icance of finding no increased risk of EPS in bipolar
patients treated with olanzapine.

Limitations of the current analyses include the rela-
tively small number of bipolar trials in the database com-
pared to schizophrenia trials. These results should be rep-
licated after other studies of olanzapine, haloperidol, and
placebo in bipolar disorder are completed. Other limita-
tions involve the methodological issues regarding pooling
data from noncontemporaneous trials with different study
designs and the lack of data on hospitalization status,
which prevented assessing its impact on the results. It
should also be noted that these analyses did not dis-
tinguish EPS occurring early in the trial (which could
have been due to carryover from prior treatment) and EPS
occurring later on in the trial. This limitation would in-
clude the possibility that bipolar patients were more
vulnerable to new treatment-emergent EPS due to being
antipsychotic-naive, which could partly explain the great-
er incidence of EPS in bipolar patients treated with halo-
peridol. We also did not incorporate data on prior antipsy-
chotic treatment, as information on prior treatment was
not consistently collected in the trials included in these
analyses. The effect of prior antipsychotic exposure on
the emergence of new EPS is an important area for future
research. Finally, for all trials, only the first 8 weeks of
acute treatment data were examined. No conclusions can
be made about rates of treatment-emergent EPS after 8
weeks of treatment.

In summary, we examined the incidence of treatment-
emergent EPS for olanzapine, haloperidol, and placebo
groups in clinical trials of olanzapine for bipolar disorder
or schizophrenia. Although patients with bipolar disorder
appeared to be more vulnerable to the development of
EPS when treated with haloperidol, this was not true
for the olanzapine-treated bipolar patients. These results
confirm earlier research regarding conventional antipsy-
chotics and suggest that olanzapine therapy does not in-
crease the risk of EPS for patients with bipolar disorder.
However, the extent to which this finding applies to other
atypical agents requires further study.
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Drug names: clozapine (Clozaril, FazaClo, and others), haloperidol
(Haldol and others), lithium (Eskalith, Lithobid, and others), olanza-
pine (Zyprexa), quetiapine (Seroquel), risperidone (Risperdal),
ziprasidone (Geodon).
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