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rescribing optimal pharmacotherapy for patients
with major psychiatric disorders such as schizophre-

• Study 2, the North American Clinical Trial,2 compared
multiple doses of olanzapine (2.5–7.5 mg/day [Olz-L],
7.5–12.5 mg/day [Olz-M], and 12.5–17.5 mg/day [Olz-
H]) with placebo and haloperidol 10–20 mg/day (Hal).
The mean modal dose was 6.6 mg/day for Olz-L, 11.6
mg/day for Olz-M, 16.3 mg/day for Olz-H, and 16.4
mg/day for Hal. This study was considered the most
important for observation of the dose-response rela-
tionship. It was a 6-week inpatient study (N = 335)
with double-blind extension up to 1 year. Patients had
an acute exacerbation of schizophrenia, with BPRS to-
tal score on a 0–6 scale of ≥ 24. Negative symptoms
were assessed with the Scale for the Assessment of
Negative Symptoms (SANS).

• Study 3, the Eastern Hemisphere Study,3 compared
olanzapine 1 mg/day with placebo and a low, medium,
and high dose as described above. Haloperidol was also
used as a comparator, at 10–20 mg/day. This was a 6-
week inpatient study (N = 431) with a 1-year double-
blind extension. Patients had an acute exacerbation
of schizophrenia, with BPRS total score on a 0–6 scale
of ≥ 24. Negative symptoms were assessed with the
Positive and Negative Syndrome Scale (PANSS).

• Study 4, the International Study,4 compared olanzapine
in a dosage range of 5–20 mg/day with a similar dosage
range of haloperidol. Randomization entailed a 2:1 al-
location for olanzapine versus haloperidol. This was  a
6-week inpatient study (N = 1996) with a 1-year
double-blind extension. Patients started treatment on an
inpatient or outpatient basis; admitting diagnoses in-
cluded acute exacerbations of schizophrenia (83.1%),
schizophreniform disorder (1.9%), and schizoaffective
disorder (15.0%); they were intolerant of current
therapy or had BPRS total score on a 0–6 scale ≥ 18.
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P
nia requires balancing efficacy of the medication against
possible adverse effects. Optimal dosing of the new anti-
psychotic drug olanzapine was studied by exploring dose-
response relationships in four double-blind randomized
clinical trials (Studies 1–4), some involving fixed dosages
and others allowing dose titration (Table 1).

Dosing comparisons between olanzapine and haloperi-
dol were facilitated by the fact that both medications
are administered in once-daily doses and in the same dos-
age range.

DOSE-RESPONSE FOR EFFICACY

The efficacy of various doses of olanzapine compared
to placebo and haloperidol was evaluated using a variety
of measures.

• Study 1, the U.S. Clinical Trial,1 compared a low dose
(1 mg/day) of olanzapine with the therapeutic dose (10
mg/day) and placebo. This was a 6-week inpatient
study (N = 152) with an open-label extension. Patients
had an acute exacerbation of schizophrenia, with Brief
Psychiatric Rating Scale (BPRS) total score on a 0–6
scale of ≥ 24.
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Negative symptoms were assessed with the PANSS,
and depressive symptoms were assessed with the Mont-
gomery-Åsberg Depression Rating Scale (MADRS).

Relief of Symptoms
In Study 1, olanzapine 10 mg/day was significantly

superior to placebo in improving overall symptoms
of psychopathology and for both positive and negative
symptoms.

In Study 2, relief of symptoms was evaluated using total
scores on the BPRS, and significantly better improvement
in symptoms of schizophrenia occurred in patients receiv-
ing olanzapine at dosages of 10 or 15 mg/day, or haloperi-
dol, compared to those receiving placebo (Figure 1).

Scores on the positive symptoms subscale of the BPRS
showed similar results: the 10- and 15-mg/day dosages
of olanzapine and dosages of haloperidol (mean dos-
age = 16.4 mg/day) were significantly more efficacious
than placebo (Figure 2).

Negative symptoms of patj ùts in S tudy 2 were evaluated
using the SANS. The results of this analysis revealed the 15-
mg/day dosage of olanzapine to be superior to haloperidol

and placebo and numerically better than the 10-mg/day dos-
age of olanzapine (Figure 3).

In Study 3, the 15-mg/day dose of olanzapine again
showed the greatest reduction in BPRS total and positive
scores (Figures 1 and 2) and for negative symptoms (Fig-
ure 3); however, this was not statistically significantly dif-
ferent than the 10 mg/day dose.

In Study 4, olanzapine)˚›wÆ dosage = 13.2 mg/day)
was significantly more effective than haloperidol (mean
dosage = 11.8 mg/day) in improving scores on the BPRS
(total and negative scales); PANSS, negative scores; Clini-
cal Global Impressions (CGI, severity); MADRS; and the
Heinrichs-Carpenter Quality of Life Scale.

Response to Medication
Another measure of drug efficacy is the proportion of pa-

tients who respond to the medication, using a predetermined
definition of response. In the four seminal clinical trials, re-
sponse was defined as a 40% or greater decrease in BPRS0–6

scores from baseline or, for patients in Studies 1, 2, and 3, a
BPRS0–6 score of 18 or less at the endpoint of the trial. All pa-
tients were included in the response calculation for Study 3;

Table 1. Drugs and Dosages for Double-Blind, 6-Week Clinical Trials of Olanzapine Therapy for Schizophrenia Disorders*
Study 1 Study 2 Study 3 Study 4

(N = 152) (N = 335) (N = 431) (N = 1996)

Setting Inpatient Inpatient Inpatient Inpatient or outpatient
BPRS0–6

a score at entry ≥ 24 ≥ 24 ≥ 24 ≥ 18 or intolerant of current therapy
Drug and dosage Placebo Placebo Olz 1 mg/d Olanzapine 5 to 20 mg/d

Olz 1 mg/d Olz-L Olz-L Haloperidol 5 to 20 mg/d
Olz 10 mg/d Olz-M Olz-M

Olz-H Olz-H
Hal Hal

*Data on file, Eli Lilly and Company. Only patients with schizophrenia were included in Studies 1, 2, and 3; patients in Study 4 could have a
diagnosis of schizophrenia, schizophreniform disorder, or schizoaffective disorder.
aBPRS0–6 = Brief Psychiatric Rating Scale score with items rated 0 to 6; Olz = olanzapine; Olz-L = 2.5 to 7.5 mg/day; Olz-M = 7.5 to 12.5 mg/day;
Olz-H = 12.5 to 17.5 mg/day; Hal = haloperidol 10 to 20 mg/day.

Figure 1. Mean Change (LOCF) in BPRS Total Scores in
Acute Phases of Studies 1 to 4 (S1 to S4)a

aLOCF = last observation carried forward; BPRS = Brief Psychiatric
Rating Scale; S1, S2, and S3 = inpatients with schizophrenia;
S4 = inpatients and outpatients with schizophrenia, schizophreniform
disorder, or schizoaffective disorder.
*p ≤ .050 vs placebo; **p < .001 vs placebo; †p ≤ .050 vs haloperidol.
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Figure 2. Mean Change (LOCF) in BPRS Positive Scores in
Acute Phases of Studies 1 to 4 (S1 to S4)

*p ≤ .050 vs placebo.
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for the other three studies, response was evaluated only for
patients who completed more than 3 weeks of the trial.

Using these criteria, the rate of response to the
10-mg/day dosage of olanzapine was significantly greater
than the rate of response to placebo in Study 1. Moreover,
the response to olanzapine was significantly greater than
the response to haloperidol in Study 4, in which either
medication could be given over the dosage range of 5 to
20 mg/day.

When the duration of response (time maintaining
symptoms at a low enough level that hospitalization was
not required) was evaluated in Study 2, the high dosage
(mean = 16.3 mg/day) of olanzapine was associated with
the lowest rate of relapse.

Somewhat different, however again nonsignificant,
treatment differences in dose-response results were ob-
tained when the results of Studies 2 and 3 were combined.
In this case, the highest cumulative percentage of patients
maintaining response were those receiving the lowest dos-
age of olanzapine.

Comparison of Olanzapine and Haloperidol Dosages
In Study 4, clinicians could adjust the dosage of medi-

cation (olanzapine or haloperidol, randomly assigned in

double-blind fashion) from 5 to 20 mg/day. During the 6-
week acute phase of this trial, the proportions of patients
receiving 5 mg, 10 mg, 15 mg, or 20 mg per day of either
medication were similar, as were the mean dosages for the
two medications (Table 2). However, olanzapine-treated
patients exhibited significantly more improvement when
compared to haloperidol-treated patients as assessed by
BPRS total scores, BPRS negative scores, PANSS nega-
tive scores, CGI (severity) scores, MADRS scores, and
Heinrichs-Carpenter Quality of Life Scale scores.

When patients in Study 4 entered the double-blind ex-
tension phase of this trial, 441 (63%) of the 697 patients
remained on the same dosage of olanzapine or haloperidol
they had been receiving in the acute phase, and 200 (29%)
had an increase in mean modal dose. In this phase of the
study, olanzapine showed significantly better mainte-
nance of acute treatment effects, with a significantly
lower rate of relapse and need for hospitalization when
compared to haloperidol.

DOSE-RESPONSE FOR
ADVERSE EFFECTS

Increasing dosages of haloperidol have been associ-
ated with increased risk of adverse effects that fre-
quently lead to discontinuation of therapy, and subse-
quently increased morbidity. The emergence of adverse
effects and other events that might limit therapy were
evaluated during the four pivotal clinical trials of olanza-
pine and placebo or haloperidol.

Extrapyramidal Side Effects
The frequency of extrapyramidal side effects (Figure 4)

and akathisia (Figure 5) was comparable to placebo and
lower for olanzapine compared to haloperidol. In fact, pa-
tients receiving haloperidol in each study experienced a

Table 2. Dosages of Olanzapine and Haloperidol in Study 4,
Acute Phase*
Drug Dose Olanzapine Haloperidol

5 mg/day 23.2% 28.6%
10 mg/day 22.2% 29.7%
15 mg/day 21.0% 18.3%
20 mg/day 33.5% 23.3%
Mean 13.2 mg/day 11.8 mg/day
*Data on file, Eli Lilly and Company.

Figure 3. Mean Change (%, LOCF) in Negative Symptom
Scale Scores in Acute Phases of Studies 1 to 4
(S1 to S4)a

aPANSS = Positive and Negative Syndrome Scale; SANS = Scale for
the Assessment of Negative Symptoms. *p ≤ .010 vs placebo;
†p ≤ .050 vs haloperidol.
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Figure 4. Mean Change (LOCF) in Simpson-Angus Scale
Scores for Extrapyramidal Symptoms Occurring in Acute
Phases of Studies 1 to 4 (S1 to S4)
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mean increase in EPS, whereas those receiving olanzapine
at any dosage experienced a mean decrease in EPS. The
differences were particularly notable for the 10- and 15-
mg/day dosages of olanzapine. This low potential for olan-
zapine to cause EPS was predicted from the results of in
vivo preclinical studies in which very high doses of olan-
zapine were required to elicit responses in a rat model pre-
dictive of extrapyramidal side effects.5

Tardive Dyskinesia
The incidence of treatment-emergent tardive dyski-

nesia was studied in the double-blind extension phases
of Studies 2, 3, and 4. On each of three measures used
(any postbaseline assessment, final Abnormal Involun-
tary Movement Scale [AIMS] assessment, or final two
AIMS assessments), olanzapine at any dosage was sig-
nificantly less likely to cause tardive dyskinesia com-
pared to haloperidol.

Other Adverse Events
“Somnolence” was reported as an adverse event among

patients receiving the 15-mg/day, but not the 10-mg/day,
dose of olanzapine.

There was a dose-related increase in body weight
among patients receiving olanzapine (Figure 6). The
weight increase was greatest for patients who had a start-
ing dose of 15 mg and/or were underweight (as indicated
by body mass index) at the start of the study.

A proportion of the men receiving active medication in
Study 2 showed a transient treatment-emergent, dose-
dependent increase in prolactin. However, the increases
for men receiving olanzapine remained within normal
laboratory values for prolactin, whereas increases for men
receiving haloperidol were in the abnormal range and were

Figure 7. Mean Prolactin Concentration in Males (OC) in
Study 2
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Figure 5. Mean Change (LOCF) in Barnes Akathisia Scale
Scores for Acute Extrapyramidal Symptoms Occurring in
Acute Phases of Studies 1 to 4 (S1 to S4)
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Figure 6. Mean Change in Weight During Studies 1–4
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significantly greater than for any dosage of olanzapine
(Figure 7). These results confirm the predictions based on
preclinical pharmacology that olanzapine would have a
minimal effect on plasma prolactin concentrations com-
pared to haloperidol.

Transient elevations in liver enzymes were occasion-
ally noted, but they were transient, not dose-dependent,
and not associated with any symptoms.

DOSING OLANZAPINE

Overall, the clinical trials showed that 10 mg/day of
olanzapine is a therapeutic dose and that adjustments in
dosage are not necessary for most patients. There was a
trend for the 15-mg/day dosage to have greater efficacy
than the 10-mg/day dosage in relieving the negative
symptoms of schizophrenia, but this will clearly require
further study.

Olanzapine is convenient to dose because the medi-
cation can be taken once a day, without regard to meals.
It also has low potential for drug-drug interactions,
so that other medications can be used concomitantly with
olanzapine.
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Dose-dependent adverse effects that may occur with
olanzapine therapy include weight gain, which tends to be
greater for those who are underweight and least for those
who are overweight at the start of treatment, and transient
elevations, within the normal range, of prolactin levels.
Sedating effects of olanzapine may be more noticeable at
higher dosages, an effect that may be clinically helpful in
acutely psychotic patients.

No clear dose dependency was identified for other ad-
verse effects of olanzapine, which has significantly less
tendency compared with haloperidol to cause extrapyra-
midal symptoms, akathisia, and tardive dyskinesia.

Drug names: haloperidol (Haldol and others), olanzapine (Zyprexa).
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