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Objective: Few long-term studies have
compared the efficacy and safety of typi-
cal and atypical antipsychotic medica-
tions directly in patients with a first epi-
sode of psychosis who met the criteria for
schizophrenia or a related psychotic dis-
order. This study compared the acute and
long-term effectiveness of haloperidol
with that of olanzapine in patients with
first-episode psychosis in a large, con-
trolled clinical trial.

Method: Patients with first-episode psy-
chosis (N=263) were randomly assigned
under double-blind conditions to receive
haloperidol or olanzapine and were fol-
lowed for up to 104 weeks. Domains
measured included psychopathology,
psychosocial variables, neurocognitive
functioning, and brain morphology and
metabolism. This report presents data
from clinical measures of treatment re-
sponse and safety data from the 12-week
acute treatment phase. 

Results: Haloperidol and olanzapine
were associated with substantial and
comparable baseline-to-endpoint reduc-
tions in symptom severity, which did not
differ significantly in last-observation-
carried-forward analyses. However, in a
mixed-model analysis ,  olanzapine-
treated subjects had significantly greater
decreases in symptom severity as mea-
sured by the Positive and Negative Syn-

drome Scale total score and negative and
general scales and by the Montgomery-
Åsberg Depression Rating Scale but not as
measured by the Positive and Negative
Syndrome Scale positive scale and by the
Clinical Global Impression severity rating.
Olanzapine-treated patients experienced
a lower rate of treatment-emergent par-
kinsonism and akathisia but had signifi-
cantly more weight gain, compared with
the haloperidol-treated patients. Overall,
significantly more olanzapine-treated
subjects than haloperidol-treated sub-
jects completed the 12-week acute phase
of the study (67% versus 54%).

Conclusions: As expected on the basis of
previous studies, both olanzapine and ha-
loperidol were effective in the acute re-
duction of psychopathological symptoms
in this group of patients with first-episode
psychosis. However, olanzapine had sev-
eral relative advantages in therapeutic re-
sponse. Although the nature of adverse
events differed between the two agents,
retention in the study was greater with
olanzapine. Retention in treatment is im-
portant in this patient population, given
their risk of relapse. Longer-term results
are needed to determine whether treat-
ment with atypical antipsychotics results
in superior outcomes for a first episode of
schizophrenia.

(Am J Psychiatry 2003; 160:1396–1404)

Shortly after their introduction, first-generation anti-
psychotic medications were shown to suppress the acute
psychotic symptoms of schizophrenia and related psy-
chotic disorders and prevent their recurrence (1). How-
ever, many patients with chronic disorders were found to
be unresponsive to antipsychotic drugs, and it was gener-
ally believed that, despite the ability of these drugs to sup-
press acute psychotic symptoms and prevent relapse, they
did not positively change the long-term course of the dis-
order or subsequently improve outcome (2). Moreover,
antipsychotic drugs were associated with high rates of
neurological side effects (i.e., acute extrapyramidal signs

and tardive dyskinesia) that compromised the therapeutic
effects of treatment and impelled many patients to dis-
continue their use, thus increasing the risk for relapse (3).

In contrast, studies of patients in the first episode of ill-
ness demonstrated higher relative rates of therapeutic re-
sponse and symptom remission with use of first-generation
antipsychotics, compared to patients with multiple prior
episodes (4–7), but first-episode patients experienced high
rates of extrapyramidal side effects (8, 9). Taken together,
these observations suggested that first-episode patients
may be more sensitive to the pharmacologic effects of anti-
psychotic drugs and may thus require lower drug doses (7,
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10). Despite a favorable acute response profile, first-epi-
sode patients have been shown to experience a high rate of
psychotic relapse, particularly if they have discontinued an-
tipsychotic medication (11–15). In addition, although gen-
erally high rates of symptom remission have been reported
for first-episode psychotic patients treated with first-gener-
ation antipsychotics, these medications have been associ-
ated with a low rate of functional recovery (13, 14).

The introduction of second-generation or so-called
“atypical” antipsychotic drugs has been heralded as a
therapeutic advance in the treatment of schizophrenia
and related psychotic disorders. Evidence suggests that
atypical antipsychotics affect a broader range of schizo-
phrenic psychopathology and are generally better toler-
ated than conventional antipsychotics (16). However,
these claims have not been consistently demonstrated by
empirical data; thus, researchers and clinicians vary in
their opinions about the comparative effectiveness of
first- and second-generation drugs (17–19). Despite the
lack of consensus, atypical antipsychotic drugs have be-
come the most commonly used class of antipsychotic
drugs in clinical practice.

Comparison between second-generation and classic
antipsychotics has been almost entirely conducted in
studies of chronically ill patients whose symptoms may
have been (partially) resistant to treatment. The question
of their comparative efficacy and safety has been exam-
ined in very few studies of first-episode patients and only
in short-term studies (6 weeks) (20, 21). This question has
considerable importance because the first treatment in-
tervention for patients with a recent onset of psychotic
disorder is a critical therapeutic opportunity that may po-
tentially influence the course and outcome of what is of-
ten a lifelong illness (22, 23).

For these reasons we designed the study reported here to
compare the therapeutic efficacy and outcome of treatment
with olanzapine or haloperidol in patients who were expe-
riencing their first episode of psychosis while in an early
stage of illness. The study was designed to evaluate treat-
ment effects over short- and long-term periods by using
three outcome dimensions: 1) clinical measures of treat-
ment response based on psychopathology, side effects, and
treatment adherence; 2) cognitive function as measured by
neuropsychological test performance; and 3) biomarkers of
treatment effects measured by structural magnetic reso-
nance imaging and proton magnetic resonance spectros-
copy. This article reports the methods and results of the
clinical measures of treatment response based on psycho-
pathology, side effects, and treatment adherence in the
study’s initial 12-week acute treatment phase.

Method

Study Setting and Sponsorship

The project was conducted at 14 academic medical centers in
North America and Western Europe. Lilly Research Laboratories

provided funding. The study was directed by a steering commit-
tee comprised of the study principal investigator (J.L.), co-princi-
pal investigators (Cecil Charles, Ph.D., Richard Keefe, Ph.D., G.T.,
M.T.), the principal study biostatistician (R.M.H.), and the princi-
pal investigators from the 14 sites.

Subjects

The study subjects were selected from patients who presented
to clinical services (inpatient, emergency, outpatient) for evalua-
tion and treatment of psychotic symptoms. Patients were in-
cluded in the study if they met all of the following criteria: 1) were
ages 16–40 years; 2) had onset of psychotic symptoms before age
35 years; 3) met the DSM-IV diagnostic criteria for schizophrenia,
schizophreniform disorder, or schizoaffective disorder as as-
sessed by using the Structured Clinical Interview for DSM-IV, Re-
search Version; 4) experienced psychotic symptoms (delusions,
hallucinations, thought disorder, and grossly bizarre behavior) for
at least 1 month but not more than 60 months, 5) scored ≥4 on at
least two Positive and Negative Syndrome Scale (24) psychosis
items (P1, P2, P3, P5, or P6) or scored ≥5 on one psychosis item; 6)
had a Clinical Global Impression (CGI) severity score ≥4 (moder-
ately ill); 7) required treatment with antipsychotic drugs on a clin-
ical basis; 8) had a level of understanding sufficient to communi-
cate with the research staff and to cooperate with all tests and
examinations required by the protocol; 9) understood the nature
of the study and signed an informed consent document (required
of each patient or the patient’s authorized legal representative);
and 10) for female patients of childbearing potential, had been
using a medically accepted means of contraception.

Patients were excluded from the study for any of the following
reasons: they 1) had previously received antipsychotic drug treat-
ment for more than 16 cumulative weeks, had been treated with
clozapine at anytime in their lifetime, or had been treated with an
injectable depot neuroleptic within less than three dosing inter-
vals before study entry; 2) were either pregnant or nursing; 3) had
serious, unstable medical illnesses or findings from a medical ex-
amination that suggested a contraindication to antipsychotic drug
treatment; 4) had a history of allergic or severe adverse reactions to
study medications; 5) met the DSM-IV criteria for substance de-
pendence (except caffeine and nicotine) within 1 month before
the first visit; 6) were judged clinically to be at suicidal risk too se-
rious to be included in this study; 7) required treatment with anti-
convulsants, benzodiazepines (except as allowed for agitation and
control of extrapyramidal signs), antidepressants, psychostimu-
lants, or other antipsychotic drugs concurrently with study medi-
cations beyond those permitted as concomitant treatments; 8)
had contraindications for neuroimaging per current regulations of
the local regulatory agency (e.g., if the patient had a metal prosthe-
sis); or 9) had a past history of any DSM-IV psychotic disorder with
recovery (Recovery, although based on the clinical impression of
the patient’s history, was defined as the cessation of positive and
negative symptoms and return of functioning for 6 months or
longer. For example, a patient who had an episode of a brief psy-
chotic disorder, recovered [no longer had positive and negative
symptoms], then had another episode 6.5 months later was con-
sidered to have a past history of a DSM-IV psychotic disorder with
recovery.), 10) had a premorbid IQ of ≤70, or 11) had received ECT
within 1 month (30 days) before study entry.

Study Design and Procedures

Patients who met the inclusion criteria were assessed for com-
petence to provide informed consent. If they were found to be
competent, the study was explained and they were asked to par-
ticipate and provide informed consent. Patients currently receiv-
ing antipsychotics underwent a washout period of between 2 and
14 days, depending on their clinical status, after which they were
randomly assigned to treatment with olanzapine or haloperidol
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under double-blind conditions. During the first 6 weeks of the 12-
week acute treatment phase, the initial dose titration ranges were
5–10 mg/day for olanzapine and 2–6 mg/day for haloperidol.
During the second 6 weeks, the dose titration ranges were 5–20
mg/day for olanzapine and 2–20 mg/day for haloperidol. The
dose titration schedule and philosophy was to go slowly and tar-
get the lowest effective dose while still enabling patients to re-
ceive active treatment. Medication doses could be adjusted as
clinically indicated within the prescribed range after week 6 of
treatment. Certain concomitant medications were permitted
during the washout and acute treatment phase for the manage-
ment of agitation, general behavior disturbances, and/or insom-
nia but only for a cumulative duration no greater than 21 days.
These medications included 500–2000 mg/day of chloral hydrate,
1–8 mg/day of lorazepam, and 5–40 mg/day of diazepam.

Antiparkinsonian medications were not administered prophy-
lactically. However, if clinically significant extrapyramidal signs
occurred, anticholinergic medication (benztropine or biperiden
at a dose of up to 6 mg/day), 10–80 mg/day of propranolol, or pro-
cyclidine (oral or intramuscular administration of 5–10 mg, two to
three times/day, for a maximum dose of 30 mg/day) was allowed.
Antidepressants and mood stabilizers were not permitted in the
acute treatment phase of the study. Patients requiring these med-
ications were withdrawn from the study.

Assessments

Efficacy. Efficacy was measured in four domains: 1) psychopath-
ology, 2) psychosocial measures of social and vocational function
and quality of life, 3) neurocognitive function, and 4) brain mor-
phology and metabolism. (Findings for the latter three domains are
reported separately.) During the washout and acute treatment
phases, patients were assessed for psychopathology weekly through
week 6 of treatment and biweekly during weeks 7 through 12.

Psychopathology was assessed by using the Positive and Nega-
tive Syndrome Scale (30 items, 1–7 severity scale), the Montgom-
ery-Åsberg Depression Rating Scale (10 items, 0–6 severity scale)
(25), and the CGI severity rating (one item, 1–7 scale). Patients
who met the following criteria, defined a priori, were classified as
treatment responders: 1) had no rating of >3 (mild) on items P1,
P2, P3, P5, and P6 of the Positive and Negative Syndrome Scale,
and 2) had a ≥30% reduction from baseline in the Positive and
Negative Syndrome Scale total score, and 3) had a CGI severity
score ≤4 (moderately ill).

Safety. At study entry all patients provided their medical history
and were assessed with a physical examination and laboratory
tests. Vital signs (blood pressure, pulse, weight, and temperature)
were measured at each study visit. Side effects were recorded by
using the Coding Symbols for a Thesaurus for Adverse Reaction
Terms (COSTART) classification terms (26) at each assessment
visit. Extrapyramidal signs and abnormal involuntary movements
were assessed by examinations of patients and scored on the Simp-
son-Angus Rating Scale (27) (including an additional dystonia
item), the Abnormal Involuntary Movement Scale (28), and the
Barnes Rating Scale for Drug-Induced Akathisia (29) at every
assessment visit.

Statistical Methods

All analyses were done on an intent-to-treat basis, meaning
that all patients were included in the treatment groups to which
they were randomly assigned no matter how long they adhered to
the protocol. All total scores from rating scales and subscales were
derived from the individual scale items. Patients were included in
the efficacy analyses only if they had a baseline measure and at
least one postbaseline measure.

For the analyses of continuous efficacy data, we used both a
traditional last-observation-carried-forward analysis of variance
(ANOVA) model and a mixed random coefficients model. Within-

group comparisons were also examined by using t tests to analyze
baseline-to-endpoint differences. Categorical data were evalu-
ated by using Fisher’s exact and chi-square tests. Continuous
safety data were analyzed by using last-observation-carried-for-
ward ANOVA. All hypothesis tests were performed by using a two-
sided significance level of 0.05.

For the mixed-models analysis, we fit linear mixed random re-
gression coefficients models to the longitudinal data for the pri-
mary efficacy variable (Positive and Negative Syndrome Scale total
score) and secondary efficacy variables (Positive and Negative
Syndrome Scale positive, negative, general psychopathology scale,
CGI severity, and Montgomery-Åsberg Depression Rating Scale
scores). Such model fitting involves iterative estimation and fitting
of covariance structures and fixed effects before final estimation
and hypothesis testing. The modeling process is complex, with
choices to be made about the form of the covariance structure
among the random effects and error terms and about the fixed ef-
fects to be included in the model. We first tested for the presence
of a center effect. This difference was nonsignificant, and the cen-
ter effect was removed from any further consideration in the mod-
eling. We then used modeling of the Positive and Negative Syn-
drome Scale total score (the primary efficacy variable) to arrive at
a final covariance structure and a final model, which included
fixed effects for therapy (olanzapine versus haloperidol), visit (as a
numeric variable, with a separate slope for each treatment), and a
common quadratic slope for visit. Random coefficients were allo-
cated for the intercept and linear slope for each subject. The pre-
liminary model fixed effects included two intercepts (one for each
treatment), two linear slopes (one for each treatment), and two
quadratic slopes (one for each treatment). (The quadratic slopes
were included because efficacy generally is not a linear but a
curved function of time because the change in response decreases
over time.) The preliminary model random effects included a ran-
dom subject intercept and a random subject linear slope. The pre-
liminary covariance structure was unstructured. The quadratic
slopes did not differ significantly from each other, and the inter-
cepts did differ significantly from each other, resulting in a final
model with a single intercept, a linear slope for each treatment,
and a single quadratic slope coefficient. This model structure was
then applied to the Positive and Negative Syndrome Scale total
scores and to the other Positive and Negative Syndrome Scale sub-
scale scores, the CGI severity score, and the Montgomery-Åsberg
Depression Rating Scale score. The same model was used for all ef-
ficacy variables in order to control the complexity of fitting differ-
ent models to different efficacy variables. Since the Positive and
Negative Syndrome Scale total score was the primary outcome
variable, we examined this variable without correction for multi-
plicity. Since the other efficacy variables were secondary, we also
examined them without correction for multiplicity, but their inter-
pretation should be considered supportive and exploratory.

Results

Subject Characteristics

Two hundred sixty-three subjects entered the study and
were randomly assigned to treatment. Their demographic
and clinical characteristics by treatment group are de-
scribed in Table 1. Eighty-two percent of the subjects were
male, 53% were white, 38% were black, and 9% were from
other racial groups. The mean age was about 24 years (SD=
5). Fifty-nine percent had a diagnosis of schizophrenia,
31% had schizophreniform disorder, and 10% had
schizoaffective disorder. The mean duration of illness
(from self-reported date of onset of symptoms to date of



Am J Psychiatry 160:8, August 2003 1399

LIEBERMAN, TOLLEFSON, TOHEN, ET AL.

http://ajp.psychiatryonline.org

study entry) was 62.5 weeks (SD=60.6), with a median du-
ration of 38.1 weeks (range=1.3–250.1). At baseline, 26% of
the subjects had never received antipsychotic treatment,
and 74% reported some prior treatment with antipsychot-
ics. For those subjects reporting prior antipsychotic treat-
ment, the mean self-reported duration of prior treatment
was 5.9 weeks (SD=10.7), with a median duration of 2.9
weeks (range=0.1–10.7).

Efficacy

The acute-phase mean modal doses were 9.1 mg/day of
olanzapine and 4.4 mg/day of haloperidol. Sixty-eight per-
cent of the olanzapine-treated subjects and 54% of the ha-
loperidol-treated subjects completed the 12-week acute
phase (p=0.03, Fisher’s exact test). Reasons for discontinu-
ation for the olanzapine-treated subjects and the halo-
peridol-treated subjects, respectively, included adverse
events for 3.1% and 6.8%, lack of efficacy for 6.1% and
12.1%, patient’s decision for 9.2% and 8.3%, physician’s
decision for 5.3% and 6.8%, and other reasons for 9.2%
and 12.1%. The duration of time in the study for each
treatment group is illustrated in the survival curve dis-
played in Figure 1.

The analyses of the psychopathology scale scores are re-
ported in Table 2. The last-observation-carried-forward
analyses found significant reductions in symptoms for
both treatments and no significant differences between
the two groups for any of the efficacy measures. In the ran-
dom regression coefficients model, both treatments pro-
duced significant symptom reductions as reflected by the

baseline-to-endpoint total change scores on the psycho-
pathology scales. There were statistically significant differ-
ences between treatments in the rates of change in the
Positive and Negative Syndrome Scale total score and neg-
ative and general scale scores and in the Montgomery-Ås-
berg Depression Rating Scale score, with olanzapine asso-
ciated with greater reductions (Table 2).

Each of the linear slopes differed significantly from zero
and differed from each other. Both linear coefficients were

TABLE 1. Demographic and Clinical Characteristics of Subjects With First-Episode Psychosis in the 12-Week Acute Treat-
ment Phase of a Long-Term Comparison of Olanzapine and Haloperidol

Characteristic
Subjects Receiving 

Olanzapine (N=131)a
Subjects Receiving

Haloperidol (N=132)b All Subjects (N=263)

Difference 
Between 

Treatments
Mean SD Mean SD Mean SD pc

Age (years) 23.5 4.6 24.0 4.9 23.8 4.8 0.32
Duration of previous antipsychotic treatment (weeks)d 5.2 6.8 6.6 13.7 5.9 10.7 0.35

N % N % N % pe

Sex 0.34
Male 104 79.39 111 84.09 215 81.75
Female 27 20.61 21 15.91 48 18.25

Race 0.78
Caucasian 67 51.15 72 54.55 139 52.85
African descent 49 37.40 50 37.88 99 37.64
East/Southeast Asian 3 2.29 4 3.03 7 2.66
Western Asian 1 0.76 1 0.76 2 0.76
Hispanic 8 6.11 4 3.03 12 4.56
Other 3 2.29 1 0.76 4 1.52

Diagnosis
Schizophrenia 69 52.67 86 65.15 155 58.94 0.11
Schizoaffective disorder 14 10.69 12 9.09 26 9.89
Schizophreniform disorder 48 36.64 34 25.76 82 31.18

a Dose range=5–10 mg/day.
b Dose range=2–20 mg/day.
c From type III sum-of-squares F statistic for analysis of variance including terms for investigator, treatment, and investigator-by-treatment in-

teraction.
d Mean values calculated by using data from only those patients with previous antipsychotic drug treatment (N=195; 74%).
e Fisher’s exact test.

FIGURE 1. Time to Study Discontinuation for Any Reason of
Subjects With First-Episode Psychosis in the 12-Week Acute
Treatment Phase of a Long-Term Comparison of Olanza-
pine and Haloperidola

a No significant difference between treatment groups in time to dis-
continuation (p=0.06, log rank test).
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negative (indicating declines in Positive and Negative Syn-
drome Scale total score over time), but the linear coeffi-
cient for olanzapine (–4.7) was significantly more extreme
than the coefficient for haloperidol (–4.2). Thus, the model
demonstrated that subjects receiving both treatments be-
gan with similar baseline scores and that the Positive and
Negative Syndrome Scale total score declined significantly
more for subjects taking olanzapine than for those taking
haloperidol. Figure 2 shows plots of the means for the ob-
served cases (the data used in the mixed models) and the
least squares means predicted from the models for each of
the two treatments. For the observed case means, the
week-0 measurement represents baseline, while in the
plot of the least squares means, the week-0 measurement
represents the common intercept at baseline. The week-
12 least squares mean estimates were 65.4 for haloperidol
and 59.3 for olanzapine, a difference of 6.1 points in the
Positive and Negative Syndrome Scale total score. (Since
this was a constant intercept model, the hypothesis tests
of the difference between least squares means at any time
point are isomorphic to the hypothesis test on the slope.)

For secondary efficacy variables, the linear slopes for
the two groups differed significantly for all measures ex-
cept the Positive and Negative Syndrome Scale positive
scale score and the CGI severity score, with olanzapine
treatment associated with greater symptom reductions
(Table 2).

In a categorical analysis of response rate that used the
definition of response described in the Method section,
the proportion of study subjects responding by week 12

was 55% for those assigned to olanzapine treatment, com-
pared with 46% for those receiving haloperidol (χ2=1.76,
df=1, p=0.19). The median time to response was 7.9 weeks
(SE=0.4) for olanzapine-treated patients and 8.4 weeks
(SE=0.4) for haloperidol-treated patients. This difference
was not significant.

Safety

Significant between-treatment differences in the inci-
dence of side effects were seen. Treatment-emergent ex-
trapyramidal side effects were significantly more frequent
and severe in the haloperidol-treated group, as reflected
by the change in scores on the Simpson-Angus Rating
Scale (F=11.96, df=1, 235, p<0.001) and Barnes Rating
Scale for Drug-Induced Akathisia (F=25.99, df=1, 237,
p<0.001) (Table 3). This difference was also evident from
the two groups’ rates of treatment with concomitant med-
ications for extrapyramidal signs. Of the haloperidol-
treated patients, 52% received anticholinergics, 74% re-
ceived benzodiazepines (administered for control of agi-
tation as well as extrapyramidal signs), and 18% received
propranolol, compared to 17%, 63%, and 2%, respectively,
of the olanzapine-treated patients. These differences were
statistically significant for anticholinergics (χ2=36.57, df=
1, p<0.01) and propranolol (χ2=16.90, df=1, p<0.01) and
marginally significant for benzodiazepines (χ2=4.13, df=1,
p<0.05). The incidence of treatment-emergent parkin-
sonism (defined by a change in the Simpson-Angus Rating
Scale score from ≤3 at baseline to >3 postbaseline) was sig-
nificantly higher in the haloperidol group (54.8%) than in

TABLE 2. Treatment Response of Subjects With First-Episode Psychosis in the 12-Week Acute Treatment Phase of a Long-
Term Comparison of Olanzapine and Haloperidol

Measure and Treatment Group

Observed Case Means Least Squares Means Difference Between Treatments (p)

Mixed-Model 
Analysisa

Last-Observation- 
Carried-Forward 

Analysisb

Baseline Endpoint Baseline Endpoint

Mean SD Mean SD Mean SD Mean SD
Positive and Negative 

Syndrome Scale
Total score <0.02 0.58

Olanzapine (N=126) 75.90 18.07 55.85 16.52 75.56 14.90 59.33 19.41
Haloperidol (N=125) 73.57 17.50 59.35 16.63 76.07 14.90 65.40 19.42

Negative scale score <0.04 0.89
Olanzapine (N=126) 19.02 6.51 16.07 6.00 18.91 5.44 16.64 5.89
Haloperidol (N=126) 18.77 6.61 17.56 5.95 19.05 5.44 18.29 5.87

Positive scale score 0.50 0.76
Olanzapine (N=126) 19.53 5.78 12.12 4.14 19.63 4.37 13.39 5.59
Haloperidol (N=126) 19.37 5.33 12.31 4.50 19.67 4.37 13.90 5.59

General scale score <0.003 0.25
Olanzapine (N=132) 37.51 9.42 27.66 8.09 37.07 7.78 29.14 9.50
Haloperidol (N=130) 35.72 8.91 29.48 8.34 37.40 7.78 33.04 9.51

CGI severity score 0.07 0.46
Olanzapine (N=127) 4.35 0.87 3.01 1.09 4.25 0.61 3.24 1.18
Haloperidol (N=127) 4.20 0.77 3.18 1.00 4.27 0.61 3.54 1.18

Montgomery-Åsberg Depression 
Rating Scale score <0.02 0.07
Olanzapine (N=125) 9.53 7.26 6.95 7.01 10.12 5.84 8.49 8.68
Haloperidol (N=126) 10.21 6.65 8.38 8.21 10.35 5.84 11.27 8.68

a F statistic testing equality of linear slope coefficients from a mixed linear random regression coefficients model with a common intercept, a
linear slope for each treatment, and a common quadratic slope.

b Type III F statistic testing equality of last-observation-carried-forward change scores in an analysis of variance model including terms for in-
vestigator, treatment, and investigator-by-treatment interaction.
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the olanzapine group (26.1%) (p<0.001, Fisher’s exact test).
Similarly, the incidence of treatment-emergent akathisia
(defined by a change in the Barnes Rating Scale for Drug-
Induced Akathisia score from <2 at baseline to ≥2 post-
baseline) was greater in the haloperidol group (51.2%)
than in the olanzapine group (11.9%) (p<0.001, Fisher’s ex-
act test). Haloperidol was also associated with greater in-
creases in prolactin than olanzapine (mean=6.9 ng/ml,
SD=14.4, versus mean=1.2 ng/ml, SD=18.6) (F=11.2, df=1,
203, p<0.001).

In contrast, the olanzapine-treated patients experienced
more weight gain than the haloperidol-treated patients
(last-observation-carried-forward mean=7.3 kg, SD=6.1,
versus mean=2.6 kg, SD=4.5) (t=4.58, df=255, p<0.001). In
the olanzapine group, 61.5% of the patients had a >7% in-
crease in their body weight from baseline, compared to
22.7% of haloperidol patients (p<0.001, Fisher’s exact test).
The patients’ body mass index increased after treatment by
2.39 in the olanzapine-treated group and 0.88 in the halo-
peridol-treated group (t=8.38, df=209, p<0.001). Olanza-
pine was also associated with mild but nonsignificant
elevations of SGOT, SGPT, creatine phosphokinase, non-
fasting glucose, and cholesterol levels.

Discussion

These results are consistent with those of prior studies
of patients with first-episode schizophrenia and schizoaf-
fective disorder that have found favorable rates of thera-
peutic response to antipsychotic drugs (4–6, 13, 20, 21). In
a study that examined response to a standardized treat-
ment protocol with conventional antipsychotic drugs and
used response criteria similar to those in the current study,
a median time to response of 9 weeks and a 52-week re-
sponse rate of 87% were found in a cohort of 118 patients
with first-episode schizophrenia, schizophreniform disor-
der, and schizoaffective disorder (5). To our knowledge,
the first study of response to atypical drugs among first-
episode patients was a 6-week, randomized, controlled
trial comparing the effects of risperidone with those of ha-
loperidol in 183 patients with schizophrenia and schizo-
phreniform disorder (20).The response rates were 63% for
risperidone and 56% for haloperidol. Sanger et al. (21) ex-
amined a subgroup of first-episode patients with schizo-
phrenia, schizophreniform disorder, and schizoaffective
disorder (N=83) from a large (total N=1,996) prospective,
multicenter, international, double-blind, 6-week acute
treatment study comparing olanzapine and haloperidol.
The rate of clinical response was significantly higher for the
olanzapine-treated patients (67.2%) than for the haloperi-
dol-treated patients (29.2%). Recently, the results of a
randomized, controlled trial of clozapine and chlorproma-
zine in a group of 160 Chinese patients with first-episode
schizophrenia and schizophreniform disorder were re-
ported (30). The 12- and 52-week response rates were 62%
and 81%, respectively, for clozapine and 50% and 79%, re-

spectively, for chlorpromazine; the median response times
were 8 weeks for clozapine and 12 weeks for chlorproma-
zine. Although the response criteria of these studies varied,
overall these results indicate that patients with first-epi-
sode psychosis are highly responsive to antipsychotic drug
treatment, with a trend suggesting that atypical drugs ex-
hibit some degree of superiority in response rate and time
to response.

In the current study, both treatments produced sub-
stantial and significant within-treatment-group reduc-
tions in psychopathology from baseline by week 12. Al-
though a statistically significant difference between the
two antipsychotics was not found in the last-observation-
carried-forward analysis, a random regression coefficient
model demonstrated that olanzapine was superior to ha-
loperidol in reducing symptoms, as measured by a differ-
ence between groups of approximately 6 points in the re-
duction of the Positive and Negative Syndrome Scale total

FIGURE 2. Observed Case Mean and Least Squares Mean
Total Scores on the Positive and Negative Syndrome Scale
of Subjects With First-Episode Psychosis in the 12-Week
Acute Treatment Phase of a Long-Term Comparison of
Olanzapine and Haloperidol

a The fact that the least squares mean curves begin to slope upward
toward the right of the plot should be interpreted as an artifact of
the shared quadratic slope. The difference (and significance of the
difference) between the least squares means for the two groups
over the 12 weeks is invariant to that slope.
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score, the primary response variable. This modest differ-
ence approximates the 5-point mean difference observed
in both groups at 12 weeks in the last-observation-carried-
forward analysis. In addition, in the random regression co-
efficient model, olanzapine was associated with superior
results on three of the secondary variables—the Positive
and Negative Syndrome Scale negative and general scale
scores and the Montgomery-Åsberg Depression Rating
Scale score—but not on the CGI severity score and the
Positive and Negative Syndrome Scale positive scale score.

There are several possible explanations for the differ-
ences in results between the last-observation-carried-for-
ward analysis and random regression analysis. Last-obser-
vation-carried-forward analyses use only baseline and
endpoint values, while random regression analyses use all
data points. The mixed-model method has been used in-
creasingly for the analysis of longitudinal data from clinical
trials because it is capable of addressing more sophisti-
cated questions about the rate and the pattern of change
over time and because it makes different and perhaps
more realistic assumptions about the meaning of missing
data resulting from dropout. Last-observation-carried-for-
ward analyses assume that the patients who drop out
would continue to maintain their last score and that drop-
outs occur randomly and are not influenced by the treat-
ment assignment or the level of symptoms. Neither assump-
tion is necessarily justified. Another possible explanation
may be that the mixed model does not assume a zero slope
for subjects who drop out, and thus the effects for subjects
who terminate early are decreased. The random regression
model fits the rate of change and then assesses the differ-
ences between the two treatment groups in this rate of

change. Although there may be no difference between the
two drugs, as suggested by the last-observation-carried-
forward results, this interpretation is not consistent with
the differences in the raw observed case means. However,
since mixed models assume that the data are missing at
random (but not completely at random), these conclusions
should be interpreted with caution.

In addition, significantly more patients in the olanza-
pine treatment group than in the haloperidol treatment
group were retained in the study. This superiority in reten-
tion in treatment is consistent with the pattern of results of
previous studies of atypical and conventional antipsy-
chotic drugs in first-episode patients (20, 21, 30). This pat-
tern of results suggests that atypical drugs are more likely
to be associated with better long-term adherence and a po-
tentially lower risk of symptomatic recurrence, as has been
demonstrated with patients with chronic disorders (31).

Consistent with a greater pharmacodynamic sensitivity
among first-episode patients, even the relatively low doses
of haloperidol used in the current study were associated
with rates of treatment-emergent parkinsonism and aka-
thisia of 55% and 51%, respectively. In contrast, the rates of
extrapyramidal signs associated with olanzapine were sig-
nificantly lower. This difference may have contributed to
the respective study retention rates. Among the 104 pa-
tients who discontinued before week 12, extrapyramidal
signs were the reason for discontinuation for seven pa-
tients receiving haloperidol and no patients receiving
olanzapine (p<0.04, Fisher’s exact test). The rates of ex-
trapyramidal signs also reflect the well-known safety con-
cerns about the tolerability of conventional antipsychotic
drugs at therapeutic doses and the associated risk for sub-

TABLE 3. Changes in Treatment-Emergent Side Effects  in Subjects With First-Episode Psychosis in the 12-Week Acute Treat-
ment Phase of a Long-Term Comparison of Olanzapine and Haloperidol

Subjects Receiving Olanzapine Subjects Receiving Haloperidol Difference
Between TreatmentsMeasure N Baseline Score Change Score N Baseline Score Change Score

Mean SD Mean SD Mean SD Mean SD pa

Simpson-Angus Rating 
Scale score 124 1.19 2.55 0.00 3.01 124 0.84 1.71 1.44 3.15 0.001

Barnes Rating Scale for 
Drug-Induced Akathisia 
score 125 0.30 0.68 –0.13 0.86 125 0.22 0.57 0.50 1.14 <0.001

Weight (kg) 124 72.09 16.98 7.30 6.13 124 73.47 14.99 2.64 4.54 <0.001
Body mass index (kg/m2) 119 23.68 4.89 2.34 2.00 116 23.96 4.47 0.88 1.52 <0.001
SGOT (U/liter) 118 27.29 25.52 1.76 36.39 122 24.93 23.34 –3.52 23.58 0.26
SGPT (U/liter) 118 38.75 55.27 0.67 76.27 122 33.58 49.33 –8.66 48.59 0.46
Creatine phosphokinase 

(U/liter) 109 168.16 147.31 14.37 180.79 101 173.17 205.69 –8.67 216.68 0.38
Nonfasting glucose 

(U/liter) 109 96.94 22.15 4.90 34.24 101 94.68 17.47 –3.33 22.84 0.21
Cholesterol (mg/dl) 109 173.14 38.99 17.31 27.45 104 166.91 39.62 9.84 33.67 0.27
Prolactin (ng/ml) 109 16.84 22.10 1.15 18.60 120 12.87 9.16 6.92 14.35 <0.001

Total N N % Total N N % pb

Incidence of 
parkinsonism 111 29 26.1 115 63 54.8 <0.001

Incidence of akathisia 118 14 11.9 121 62 51.2 <0.001
a Type III F statistic testing equality of last-observation-carried-forward change scores in an analysis of variance model including terms for

investigator, treatment, and investigator-by-treatment interaction.
b Fisher’s exact test.



Am J Psychiatry 160:8, August 2003 1403

LIEBERMAN, TOLLEFSON, TOHEN, ET AL.

http://ajp.psychiatryonline.org

sequent development of tardive dyskinesia. Olanzapine-
treated patients, on the other hand, gained a mean of 7.3
kg in 12 weeks, reflecting this phenomenon as seen in
patients with a chronic disease history. The weight gain
associated with olanzapine can also affect tolerability.
However, in the present study, of the 104 subjects who dis-
continued at or before week 12, only two subjects receiv-
ing olanzapine and no subjects receiving haloperidol did
so due to weight gain (p<0.17, Fisher’s exact test). Further
research is necessary to characterize the relative medical
risk that could occur as a consequence of weight gain as-
sociated with use of atypical antipsychotics. No significant
differences in treatment effects on glucose or cholesterol
were seen. These findings may suggest that metabolic dis-
turbances are caused by independent mechanisms from
those associated with weight change or that the measures
and timing of assessments in this study were not sensitive
enough to detect these effects.

These results warrant some additional comments. First,
in acutely ill and severely symptomatic patients, relatively
low doses of olanzapine and haloperidol were both effec-
tive in reducing symptom severity by the end of the 12-
week acute phase. This finding does not support the
premise that atypical drugs are less potent than conven-
tional antipsychotics in controlling the symptoms of
acutely ill and severely psychotic patients. Moreover, the
use of adjunctive medication as a potentially confounding
factor in comparing the relative efficacies of the two drugs
actually demonstrated a lower frequency of coadministra-
tion, particularly of benzodiazepines, among the olanza-
pine-treated patients. Second, the fact that the doses of
both drugs, and particularly of haloperidol, were kept low
and yet they were still effective demonstrates the sensitiv-
ity of first-episode patients to pharmacologic effects. This
pattern was reflected by the rates of both therapeutic ef-
fects and side effects. The use of low doses also served to
minimize any potential bias against the conventional anti-
psychotic that could result from the neurological and/or
behavioral toxicity that could be caused by higher doses.
Third, the modest between-group differences in symptom
improvement could be due to the fact that first-episode
patients, in general, have such a good response to antipsy-
chotic drugs. This pattern of good response may create a
“ceiling effect” in measuring the comparative efficacies of
treatments by using traditional measures of psychopath-
ology. Thus, the challenge in treating first-episode pa-
tients may not be in getting them to respond to treatment
but in sustaining treatment, as these patients may tend to
discontinue treatment soon after recovery due to lack of
insight or due to side effects. Finally, we observed other
benefits associated with olanzapine treatment that were
(relatively) independent of the treatment effects on psy-
chopathology. These benefits, including improvement in
cognitive function, greater relapse prevention, and re-

duced loss of gray matter volume, have been reported
separately (32, 33), as well as with other drugs in different
patient populations (34, 35), suggesting potentially supe-
rior therapeutic actions of atypical antipsychotic drug
treatment.

In summary, this report of the 12-week acute treatment
portion of a 104-week study comparing olanzapine to ha-
loperidol adds to the literature on the treatment response
of patients with first-episode psychosis and the compara-
tive efficacy and safety of the atypical and conventional an-
tipsychotic drugs. The present study results demonstrate
some limited therapeutic advantages for the atypical drug
olanzapine relative to haloperidol in terms of symptom re-
duction and treatment retention. In addition, olanzapine
exhibited a lower incidence of extrapyramidal signs. How-
ever, olanzapine was associated with a greater weight gain.
Additional studies will be needed to determine whether
atypical medications reliably result in superior therapeutic
response, tolerability, and overall outcome for patients be-
ing treated for a first episode of schizophrenia and related
psychotic disorders.
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