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tive, cognitive, and affective. As such, schizophrenia is a
distressing and disabling disorder for the patient and
poses a significant burden to these individuals, their fami-
lies, and society. Conventional antipsychotic medications
ameliorate the symptoms of schizophrenia and have been
the cornerstone of treatment for nearly 40 years.1 How-
ever, the risks associated with some of these agents, in-
cluding extrapyramidal symptoms (EPS) and tardive dys-
kinesia, limit and may outweigh any therapeutic benefits.
In the early 1990s, clozapine was introduced in the United
States as the first of a new generation of atypical antipsy-
chotics and was found to be more effective than the older
agents in treating the positive and negative symptoms
of schizophrenia. The subsequent development of other
atypical antipsychotics without the adverse event profile
of clozapine led to their broad acceptance as a first-line
treatment for schizophrenia.1–4

Decisions about which atypical antipsychotic to select
for individual patients are complex.4 Comparative studies
of atypical antipsychotics are valuable to clinicians who
must tailor treatment for individual patients. Risperidone
and quetiapine, 2 commonly used atypical antipsychotic
medications, have been shown to be efficacious in treat-
ing patients with schizophrenia.5–14 However, the majority
of data with these agents come from registration trials
that compared the atypical antipsychotics with placebo,
and there are only limited trial data on the relative effi-
cacy of risperidone and quetiapine. In fact, the scarcity of
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similar between treatment groups. Changes in serum
glucose and weight were minimal and comparable. The
rate of extrapyramidal symptom (EPS)–related adverse
events was significantly higher with risperidone (22%)
than quetiapine (13%; p < .01). Somnolence was more
common with quetiapine (26%) than risperidone (20%;
p = .04). Prolactin levels increased with risperidone
(+35.5 ng/mL), but decreased with quetiapine
(–11.5 ng/mL; p < .001).

Conclusions: Quetiapine and risperidone had
broadly comparable clinical efficacy. Both agents im-
proved cognitive and social functioning, and neither had
a clinically significant effect on weight or glucose. Som-
nolence was more common with quetiapine; EPS and
elevated prolactin rates were significantly higher with
risperidone.
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chizophrenia is a complex, multifaceted illness char-
acterized by 4 groups of symptoms: positive, nega-
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controlled trial data on the comparative efficacy and
safety of the atypical antipsychotics represents a signifi-
cant gap in our clinical knowledge base. In a large, open-
label trial, 728 patients with schizophrenia or other psy-
chotic disorders were treated with either risperidone or
quetiapine for 16 weeks.12 Similar improvements in the
Positive and Negative Syndrome Scale (PANSS) total
scores were seen in patients in both treatment groups. The
similar efficacy of risperidone and quetiapine was subse-
quently reported from 2 comparative studies.15,16 How-
ever, the small sample size of these studies precludes a
definitive comparison of efficacy and tolerability.

In this report, we present the results of an 8-week, ran-
domized, double-blind study comparing the efficacy and
tolerability of quetiapine and risperidone in the treatment
of patients with schizophrenia. The effects of both agents
on cognition and social functioning will also be discussed
briefly.

METHOD

Study Design
This trial was an 8-week, multicenter, double-blind,

randomized, flexible-dose comparison of quetiapine and
risperidone in the treatment of schizophrenia, study num-
ber 5077US/0043. Patients from 66 centers in the United
States were recruited between June 2001 and September
2002. Participants underwent a 1-week screening period,
after which eligible patients were randomly assigned to
either quetiapine or risperidone for an 8-week treatment
period. All patients were hospitalized for a minimum of
7 days following randomization and were treated on an
outpatient basis when their condition stabilized.

Inclusion/Exclusion Criteria
Eligible participants fulfilled all of the following in-

clusion criteria at baseline: 18 to 65 years of age; Diag-
nostic and Statistical Manual of Mental Disorders, Fourth
Edition (DSM-IV), diagnosis of schizophrenia (catatonic,
disorganized, paranoid, or undifferentiated subtypes); to-
tal score ≥ 60 on the PANSS17; a score of ≥ 4 on 1 or more
of the following PANSS items: delusions, conceptual dis-
organization, hallucinations, suspiciousness, or persecu-
tion; and a Clinical Global Impression (CGI) Severity of
Illness18 score of ≥ 4, with evidence of clinical deteriora-
tion during the 3 weeks preceding randomization. The
institutional review board at each center approved the in-
formed consent procedure and study protocol. Study pro-
cedures were explained, and written informed consent
was witnessed and obtained from all patients or their legal
guardians prior to screening.

The exclusion criteria were as follows: DSM-IV Axis I
disorder other than schizophrenia (e.g., schizoaffective
disorder, major depressive disorder, alcohol or drug de-
pendence); psychotic disorder due to a general medical

condition; mental retardation; known intolerance (i.e., if a
patient had previously had an allergic reaction to or was
unable to tolerate a medication) or lack of response (in the
investigator’s clinical judgment) to previous treatment
with quetiapine or risperidone; use of clozapine within 1
month of randomization; and use of prohibited medica-
tions. Pregnancy, lactation, or failure to use reliable con-
traception were additional exclusion criteria for female
patients.

Concomitant Medications
Use of the following medications was prohibited dur-

ing the trial: antipsychotics, antidepressants, anxiolytics,
mood stabilizers, and potent cytochrome P450 inducers
(e.g., carbamazepine, phenobarbital) and inhibitors (e.g.,
ketoconazole, erythromycin). Anticholinergics were per-
mitted only for the treatment of EPS on a p.r.n. basis.
Lorazepam was permitted only for agitation up to and not
beyond day 3 of the study.

Dosing Regimen
Patients assigned to the quetiapine group received 50

mg of quetiapine on day 1 and 100 mg on day 2, after
which the daily dose was titrated in 100-mg increments
up to 400 mg per day on day 5. Patients assigned to the
risperidone group received 2 mg of risperidone on days 1
and 2, after which the daily dose was increased to 3 mg on
days 3 and 4, and then 4 mg on day 5. Starting on day 6,
investigators could adjust the doses according to the
patient’s clinical response and tolerability; quetiapine
could be flexibly adjusted from 200 to 800 mg/day, and
risperidone could be flexibly adjusted from 2 to 8 mg/day.
Study medications were administered orally as identical,
encapsulated tablets on a twice-daily basis throughout the
8-week randomized treatment period.

Assessments
Patients were assessed at baseline (day 1) and on days

4, 8, 15, 28, 42, and 56. The primary efficacy measure was
change in the PANSS total score from baseline to week
8 or study withdrawal. Secondary efficacy measures
included the percentage of patients rated “very much”
(score of 1) or “much” (score of 2) improved on the
CGI-Change (CGI-C) scale18; the proportion of patients
achieving ≥ 40% reduction in PANSS total and subscale
scores; the proportion of patients who had ≥ 30% reduc-
tion in PANSS total and subscale scores; and the change
from baseline to final assessment in PANSS positive,
negative, and general psychopathology subscale scores.

In addition to the clinical assessments described above,
assessments of cognitive performance, social cognition,
and social competence were obtained. The cognitive as-
sessments included measures of vigilance (the continuous
performance test19), processing speed (trail making parts
A and B20), verbal learning and delayed recall (Rey verbal

1094



© COPYRIGHT 2006 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2006 PHYSICIANS POSTGRADUATE PRESS, INC.

Zhong et al.

1096 J Clin Psychiatry 67:7, July 2006

learning test21), and verbal skills (category and phonologi-
cal fluency22). Social function was assessed using the
Penn Emotional Acuity Test (PEAT),23 and social compe-
tence was examined with a performance-based measure,
the Social Skills Performance Assessment (SSPA).24

Spontaneous reports of treatment-emergent adverse
events were collected at each visit. Clinical laboratory as-
sessments, including serum prolactin and random serum
glucose levels, vital signs, and changes in body weight,
were conducted at baseline and at week 8 or study with-
drawal. Changes from baseline to final assessment on the
Simpson-Angus Scale (SAS),25 Abnormal Involuntary
Movement Scale (AIMS),26 and Barnes Akathisia Rating
Scale (BARS)27 were used to assess EPS.

Statistical Analysis
The primary hypothesis of this study was that quetia-

pine was not inferior to risperidone in treating patients
with schizophrenia. The primary efficacy measure was
change from baseline to final assessment in the PANSS
total score. Assumptions for the noninferiority analysis
included (1) an equivalence margin of 6 points between
treatment arms in the PANSS total score based on a litera-
ture review of comparable clinical trials (i.e., differences
of < 6 points in the PANSS total score were not consid-
ered clinically significant), (2) a statistical significance
level of p = .05, and (3) a 1-tailed statistical test. Conse-
quently, a statistically significant noninferiority test with

p < .05 implies that quetiapine is not inferior to risperi-
done with 95% certainty. The sample size was chosen to
ensure 90% power for a statistical test of noninferiority,
assuming that (1) there was truly no difference between
treatments in the outcome and (2) the standard deviation
(SD) of the change from baseline in PANSS total scores
was < 25 (as observed in other trials with similar patient
populations). Secondary efficacy endpoints were ana-
lyzed as superiority tests in order to estimate treatment
differences with 95% confidence intervals. All secondary
tests were 2-tailed with a statistical significance level of
p = .05. Consequently, for all secondary endpoints (i.e.,
from a superiority test), p < .05 implies that a statistically
significant difference between treatments was found, in
contrast to the primary noninferiority test.

All efficacy analyses were performed on the modified
intent-to-treat (MITT) population, which consisted of all
patients who were randomly assigned to treatment, re-
ceived at least 1 dose of study medication, and had at least
1 postbaseline assessment. Results are presented for com-
pleters and for all patients (last observation carried for-
ward [LOCF]) at week 8 and for observed cases (OC) by
visit. Analysis of covariance (ANCOVA) was used to ana-
lyze the change from baseline in PANSS total and sub-
scale scores, which included baseline score as a covariate
and center as a random effect.

Analyses of safety and tolerability assessments were
conducted on the safety population, which consisted of all
randomized patients who received at least 1 dose of study
medication. ANCOVA was used to analyze the change
from baseline on BARS, SAS, and AIMS, and the change
from baseline in prolactin levels (including sex as a co-
variate), body weight, and random serum glucose levels,
using the respective baseline values as covariates in each
case. The binary outcomes of ≥ 40% reduction in PANSS
total and subscale scores and the percentage of patients
with a CGI-C rating of < 3 (“much” or “very much” im-
proved) were tested for treatment differences using
Cochran-Mantel Haenszel χ2 tests. Between-group differ-
ences in frequent adverse events (occurring in ≥ 5% of pa-
tients), categorical incidence of sexual/reproductive ad-
verse events, and EPS-related adverse events were tested
using the Fisher exact test.

RESULTS

Patients
A total of 872 patients were screened, and 673 were

randomly assigned to either quetiapine (N = 338) or ris-
peridone (N = 335). The patient demographic characteris-
tics and baseline measures were similar between groups
(Table 1). The study sample consisted largely of men in
their late 30s or early 40s. The proportion of men in the
quetiapine group (77.1%) was slightly greater than in the
risperidone group (74.4%). Approximately 50% of the pa-

Table 1. Demographic and Baseline Characteristics
Quetiapine Risperidone

Characteristic (N = 338) (N = 335)

Gender, %
Male 77.1 74.4
Female 22.9 25.6

Race, %
White 38.4 39.1
African American 50.6 50.9
Hispanic 7.3 7.8
Other 3.6 2.2

Age, mean (SD), y 40.2 (10.8) 39.6 (10.8)
Serum glucose, mean (SD), mg/dL 99.1 (33.2) 100.4 (32.9)
Weight, mean (SD), kg 85.3 (21.7) 87.8 (21.1)
BMI, mean (SD) 28.5 (7.2) 28.8 (6.9)
Serum prolactin, mean (SD), ng/mL 22.7 (29.2) 22.6 (26.7)
PANSS total score, mean (SD) 92.9 (19.7) 92.1 (17.5)
CGI-Severity of Illness score, 4.6 (0.7) 4.6 (0.7)

mean (SD)
Previous medications, N (%) 326 (96.4) 319 (95.2)

Olanzapine 122 (36.1) 135 (40.3)
Risperidone 99 (29.3) 92 (27.5)
Haloperidol 55 (16.3) 63 (18.8)
Quetiapine 45 (13.3) 33 (9.9)
Ziprasidone 27 (8.0) 14 (4.2)
Chlorpromazine 8 (2.4) 8 (2.4)
Loxapine 3 (0.9) 4 (1.2)
Clozapine 2 (0.6) 0
Molindone 0 1 (0.3)

Abbreviations: BMI = body mass index, CGI = Clinical Global
Impressions, PANSS = Positive and Negative Syndrome Scale.
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tients in both groups were African American, and a sub-
stantial minority was white (39%). This population was
moderately to severely ill, with patients in both treatment
groups having mean PANSS total scores of > 92 and CGI-
Severity of Illness scores of 4.6 at baseline.

Study completion rates were similar for quetiapine
and risperidone (45.6% and 50.3%, respectively; p = .2)
(Table 2). The proportion of patients withdrawing from
the study because of adverse events was higher with ris-
peridone than with quetiapine. The proportion of patients
withdrawing due to lack of efficacy was higher with que-
tiapine than with risperidone. The mean duration of ran-
domized treatment was 34.7 days (SD = 21.3) for patients
in the quetiapine group and 36.5 days (SD = 21.9) for
patients in the risperidone group. One patient withdrew
from the study before receiving the first dose of risperi-
done, and thus the safety populations for quetiapine and
risperidone were 338 and 334 patients, respectively. Ten
patients from the quetiapine group and 14 from the risper-
idone group were excluded from the efficacy analyses be-
cause either baseline or first postbaseline PANSS scores
were missing. Thus, the MITT populations were 328 pa-
tients in the quetiapine group and 320 patients in the ris-
peridone group.

Medication Doses
Doses are reported as the mean of the median doses

for individual patients. In the quetiapine group, 44.4% of
patients had a median dose of 400 to 600 mg/day, with
21% of patients receiving a lower dose and 34.6% receiv-
ing a higher dose. In the risperidone group, 48.5% of pa-
tients had a median dose of 4 to 6 mg/day, with 21.9%
of patients receiving a lower dose and 29.6% receiving
a higher dose. The overall mean median doses were 525
mg/day (SD = 231) for quetiapine-treated patients and
5.2 mg/day (SD = 2.1) for risperidone-treated patients.
For patients who completed the study, the mean median
doses were 626 mg/day (SD = 174) for quetiapine and
6.0 mg/day (SD = 1.8) for risperidone, while the mean
median doses for responders (patients achieving ≥ 40%
reduction in PANSS total scores) were 574 mg (SD =
189) for quetiapine and 5.6 mg (SD = 1.9) for risperidone.
Among patients who withdrew due to lack of efficacy,

the mean doses were 429 mg (SD = 240) and 4.7 mg
(SD = 2.3) for quetiapine and risperidone, respectively.

Efficacy
Patients in both treatment groups showed an improve-

ment in PANSS total scores. The noninferiority analysis
of the primary efficacy measure demonstrated that que-
tiapine was not inferior to risperidone among all MITT
patients (LOCF; p < .05), among completers (p < .01), or
when patients with significant protocol violations or de-
viations were excluded (p < .02). There were no signi-
ficant differences between groups in the change from
baseline in PANSS total scores for either LOCF or OC
analyses at each visit (Figure 1). At the end of treatment
(LOCF), PANSS total scores fell by –15.1 (SE = 1.4)
in quetiapine-treated patients and –18.1 (SE = 1.4) in
risperidone-treated patients. A greater magnitude of im-
provement was observed among patients who completed
the study, for whom the reduction in PANSS total scores
from baseline was –27.0 (SE = 1.8) and –25.9 (SE = 1.8)
for quetiapine and risperidone, respectively.

Similar proportions of patients in both groups achieved
a ≥ 40% reduction in PANSS total and positive, negative,
and general psychopathology subscale scores. Between-
group differences were not statistically significant for all
patients at endpoint (LOCF) or for completers at week 8
(Figure 2). The proportions of patients in the quetiapine
and risperidone groups (LOCF) who achieved a ≥ 30% re-
duction in PANSS total scores were also similar (27.4%
and 27.7%, respectively).

Improvements in PANSS subscale scores were ach-
ieved by patients in both treatment groups (Table 3). Re-
ductions in the PANSS positive subscale score were sig-
nificantly greater for risperidone (–5.6, SE = 0.4) than
for quetiapine (–4.5, SE = 0.4; p = .03) in the LOCF anal-
ysis. In the completer analysis, there was no significant

Figure 1. PANSS Total Score: Change From Baselinea

aNo significant difference between groups at either week 8 or
endpoint.

Abbreviations: LOCF = last observation carried forward,
PANSS = Positive and Negative Syndrome Scale.
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Table 2. Patient Disposition
Quetiapine Risperidone

Disposition (N = 338), N (%) (N = 335), N (%)

Completed study 154 (45.6) 168 (50.1)
Discontinued treatment (total) 184 (54.4) 167 (49.9)

Lost to follow-up 25 (7.4) 40 (11.9)
Adverse event 19 (5.6) 25 (7.5)
Protocol deviation 22 (6.5) 19 (5.7)
Withdrew consent 28 (8.3) 34 (10.2)
Lack of efficacy 82 (24.3) 46 (13.7)
Other 8 (2.4) 3 (0.9)

1096



© COPYRIGHT 2006 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2006 PHYSICIANS POSTGRADUATE PRESS, INC.

Zhong et al.

1098 J Clin Psychiatry 67:7, July 2006

difference between risperidone (–8.0, SE = 0.5) and que-
tiapine (–8.1, SE = 0.5; p = .751). There were no signi-
ficant differences between treatment groups in the change
from baseline in the PANSS negative or general psycho-
pathology subscale scores in either LOCF or completer
analyses.

Patients in both treatment groups showed an improve-
ment in CGI-C scores, with no significant between-group
differences (Figure 3). At endpoint, 39.0% of all patients
in the quetiapine group and 41.8% in the risperidone
group were rated “much” or “very much” improved (p =
.677). For study completers, the proportion of patients in
each treatment group rated “much” or “very much” im-
proved on the CGI-C was greater: 64.3% in the quetiapine
group and 57.7% in the risperidone group (p = .150).

A multivariate analysis of covariance (controlling
for baseline score and site) found no statistically signifi-
cant differences between treatment groups on cognitive
measures (Wilks lambda = 0.96; multivariate F = 1.05,
df = 1,190; p = .40). Similarly, there were no significant
differences between treatment groups in either PEAT or
SSPA scores. Changes from baseline were statistically
significant within each group in phonological fluency,
trail making, verbal learning, vigilance, and SSPA, but
not PEAT scores. These results are presented in detail
elsewhere.28

Safety/Tolerability
Overall adverse event rates. The incidence of all re-

ported adverse events was 76.3% for quetiapine and
76.6% for risperidone. Adverse events reported as leading
to study withdrawal were similar for quetiapine (5.9%)
and risperidone (6.9%). Serious adverse events were re-
ported by 14 patients (4.1%) in the quetiapine group and 9
(2.7%) in the risperidone group. There were no fatalities
in either treatment group.

The adverse events occurring in ≥ 5% of patients are
shown in Table 4. The most commonly reported adverse
event in both groups was somnolence, and this occurred in
a higher proportion of patients with quetiapine than with
risperidone (26.3% and 19.7%, respectively; p = .04). In
both quetiapine and risperidone groups, the majority of
the somnolence was rated as mild in intensity (in 70% and
65% of patients, respectively), and the mean duration
of somnolence was similar (10.5 days [SD = 14.4] and 9.6
days [SD = 11.6], respectively). Most patients did tolerate
somnolence; only 2 patients in the quetiapine group and 1
in the risperidone group withdrew from the study as a
result of this adverse event. The other frequently reported
adverse events in both groups were headache, weight
gain, dizziness, and gastrointestinal disturbance. Dry
mouth was reported by significantly more patients in the
quetiapine group (12.1%) than in the risperidone group
(5.1%; p < .01). Dystonia and akathisia rates were each
significantly higher among patients treated with risperi-
done (5.4% and 8.4%, respectively) compared with pa-
tients treated with quetiapine (0.3% and 3.8%, respec-
tively; p < .001 for dystonia; p = .016 for akathisia).

Extrapyramidal symptoms. The incidence of sponta-
neously reported EPS was significantly higher in the ris-
peridone group (21.8%) than in the quetiapine group
(12.7%; p = .002). EPS-related adverse events that were
reported included neck rigidity, increased salivation,
twitching, abnormal gait, akathisia, dyskinesia, dystonia,
extrapyramidal syndrome, hypertonia, movement disor-
der, oculogyric crisis, tardive dyskinesia, and tremor.
Thirteen patients in the risperidone group withdrew from
the study because of EPS, specifically for akathisia (N =
4), dystonia (N = 6), extrapyramidal syndrome (N = 1),
and movement disorder (N = 2). One patient in the que-
tiapine group withdrew due to tardive dyskinesia. Treat-
ment with quetiapine resulted in greater improvements
in AIMS and SAS total scores compared with risperidone,
but these differences did not reach statistical significance.
In the BARS score, there was a significantly greater im-
provement with quetiapine compared with risperidone
(0.09-point reduction and 0.01-point increase, respec-
tively; p < .05; Figure 4). The percentages of patients
taking anticholinergic medications (initiated after base-
line) on a p.r.n. basis were similar in the quetiapine and
risperidone groups (5.6% and 6.9%, respectively).

Prolactin levels. There were marked differences in
the magnitude and direction of change in prolactin levels
associated with quetiapine treatment compared with
risperidone. Mean prolactin levels were similar at base-
line for quetiapine (22.7 ng/mL) and risperidone (22.6
ng/mL). At the end of the study, mean prolactin levels had
decreased by 11.5 ng/mL with quetiapine and increased
by 35.5 ng/mL with risperidone (Figure 5). In each case,
these changes were significant versus baseline (p < .001).
In women, quetiapine resulted in a 12.7-ng/mL reduction

Figure 2. Response Rate: Proportion of Patients With
a ≥ 40% Reduction in PANSS Scoresa

aNo significant difference between treatment groups.
Abbreviations: LOCF = last observation carried forward,

PANSS = Positive and Negative Syndrome Scale.
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in prolactin levels compared with a 60.9-ng/mL increase
with risperidone (p < .001). The direction of prolactin
change was similar for men, but of a lesser magnitude
(p < .001; Figure 5). The final mean prolactin levels were
similar for men and women in the quetiapine group
(11–15 ng/mL); in the risperidone group, the final mean
prolactin levels were 91 ng/mL for women and 31 ng/mL
for men.

Further analysis of prolactin levels revealed that, in pa-
tients treated with quetiapine, the mean change from base-
line ranged from –25.98 ng/mL at doses of < 200 mg/day
to –11.35 ng/mL at doses of > 600 mg/day. For risperi-
done-treated patients, the mean change from baseline in
prolactin levels ranged from +9.33 ng/mL at doses of < 2
mg/day to +36.98 ng/mL at doses of > 6 mg/day.

Spontaneous reports of sexual and reproductive ad-
verse events were significantly more frequent with ris-
peridone (4.2%) than with quetiapine (0.6%; p = .002).
Adverse events reported in the risperidone group included

lactation (2 patients), menorrhagia (1 patient), dysmen-
orrhea (4 patients), vaginitis (1 patient), abnormal
sexual function (1 patient), anorgasmia (1 patient), im-
potence (3 patients), and ejaculatory dysfunction (1 pa-
tient). Two patients in the quetiapine group reported
dysmenorrhea.

Weight change. There was no significant difference
between treatment groups in change in body weight
during this 8-week study. Overall, there was a mean
weight gain of 1.64 kg for quetiapine-treated patients
and 2.12 kg for risperidone-treated patients (p = .366).
Among completers, the mean weight gain was 2.33 kg
and 2.06 kg for quetiapine and risperidone, respectively
(p = .758). Overall, there was a mean increase of 0.41
(SD = 1.215) in body mass index (BMI) for quetiapine-
treated patients and 0.41 (SD = 1.170) for risperidone-
treated patients. Among completers, there was a mean
increase in BMI of 0.55 (SD = 1.423) and 0.46 (SD =
1.397) in quetiapine- and risperidone-treated patients,

Table 3. Positive and Negative Syndrome Scale (PANSS) Subscale Scores at Week 8 and Last Observation
Quetiapine Risperidone Difference

PANSS Factor Score Baseline, Mean (SD) Change, LSM (SE) Baseline, Mean (SD) Change, LSM (SE) LSM (SE) p Valuea

Positive symptoms
Completers 23.7 (5.0) –8.1 (0.5) 24.5 (5.1) –8.0 (0.5) –0.2 (0.5) .751
LOCF 24.4 (5.3) –4.5 (0.4) 24.3 (4.9) –5.6 (0.4) 1.0 (0.5) .031

Negative symptoms
Completers 23.4 (6.5) –6.0 (0.5) 23.4 (6.0) –5.6 (0.5) –0.4 (0.6) .433
LOCF 23.5 (6.7) –3.7 (0.4) 23.2 (6.0) –4.1 (0.4) 0.4 (0.4) .351

General psychopathology
Completers 44.0 (10.4) –13.1 (0.9) 44.9 (10.2) –12.0 (0.9) –1.1 (0.9) .209
LOCF 45.2 (10.8) –7.0 (0.7) 44.6 (10.0) –8.2 (0.7) 1.1 (0.8) .148

Anxiety factor
Completers 3.4 (1.3) –1.3 (0.1) 3.4 (1.3) –1.1 (0.1) –0.2 (0.1) .260
LOCF 3.4 (1.2) –0.7 (0.1) 3.4 (1.2) –0.8 (0.1) 0.0 (0.1) .904

Depression factor
Completers 3.1 (1.3) –1.0 (0.1) 3.1 (1.3) –0.9 (0.1) –0.1 (0.1) .512
LOCF 3.1 (1.3) –0.7 (0.1) 3.2 (1.3) –0.6 (0.1) –0.1 (0.1) .222

aSuperiority analysis.
Abbreviations: LOCF = last observation carried forward, LSM = least squares mean.

Table 4. Adverse Events Occurring in ≥ 5% of Patients
Quetiapine Risperidone
(N = 338) (N = 334)

Adverse Event N % N % p Valuea

Somnolence 89 26.3 66 19.7 .044
Headache 51 15.1 56 16.7 .599
Weight gain 48 14.2 45 13.4 .824
Dizziness 48 14.2 32 9.6 .0737
Dry mouth 41 12.1 17 5.1 < .01
Dyspepsia 22 6.5 26 7.8 .552
Nausea 21 6.2 22 6.6 .876
Pain 20 5.9 24 7.2 .536
Asthenia 17 5.0 14 4.2 .714
Agitation 17 5.0 10 3.0 .238
Pharyngitis 15 4.4 24 7.2 .140
Akathisia 13 3.8 28 8.4 .016
Vomiting 13 3.8 18 5.4 .364
Dystonia 1 0.3 18 5.4 < .001
aFisher exact test, unadjusted.

Figure 3. Proportion of Patients Rated “Much” or
“Very Much” Improved on CGI-Ca

aNo significant difference between treatment groups.
Abbreviations: CGI-C = Clinical Global Impressions-Change,

LOCF = last observation carried forward.
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respectively. Clinically significant weight gain, defined
as a ≥ 7% increase from baseline in body weight, oc-
curred in 10.4% of quetiapine-treated patients and 10.5%
of risperidone-treated patients.

Mean changes from baseline in random serum glucose
concentrations were similar for quetiapine (3.9 mg/dL)
and risperidone (4.5 mg/dL) in the LOCF analysis
(p = .81). Among patients who completed the study, the
changes in random serum glucose concentrations were
1.8 mg/dL for quetiapine and 5.6 mg/dL for risperidone
(p = .232). There were no cases of new-onset diabetes
mellitus in either group.

DISCUSSION

The results of this 8-week, prospective, comparative
study demonstrate that quetiapine and risperidone were
similarly efficacious in treating acutely exacerbated pa-
tients with chronic schizophrenia. This conclusion is
based on the absence of significant differences between
treatment groups on the primary efficacy measure
(change in PANSS total scores) in both LOCF and com-

pleters analyses. Among the analyses of secondary end-
points, both treatment groups had a comparable response
rate (≥ 40% reduction in PANSS total and subscale
scores) and comparable improvements in PANSS nega-
tive and general psychopathology subscale scores in
both LOCF and completers analyses, and similar propor-
tions of patients in each treatment group showed signifi-
cant clinical improvement (CGI-C scores < 3).

Risperidone-treated patients had a significantly
greater improvement in PANSS positive subscale score
compared with quetiapine-treated patients, but the sig-
nificant difference between risperidone and quetiapine in
PANSS positive subscale scores was only apparent in the
LOCF analysis (i.e., including patients who withdrew
from the study). Among the completers, there were no
significant differences in PANSS positive subscale
scores between the 2 treatment groups, although it was
the completers in whom the largest decreases in scores
occurred, emphasizing that the greatest improvements
were seen in those patients who continued with their
medication until study completion.

The dose ranges used in this study (quetiapine 200–
800 mg/day; risperidone 2–8 mg/day) were based on the
product labels.29,30 The flexible-dose design allowed the
trial investigators to adjust the dose based on patients’
clinical response and tolerability. Determining the opti-
mal therapeutic dose of an atypical antipsychotic is criti-
cally important. Dosing trend surveys have shown that
the mean dose of quetiapine has increased from 262
mg/day in 1999 to 389–620 mg/day in 2002.31–33 The
dose of risperidone, on the other hand, has mixed dosing
trends. While some studies indicate an increase from 4.9
mg/day to 5.3 mg/day,31 others have shown a decrease
from 4.2 mg/day to 3.4 mg/day.32 Expert consensus
guidelines on therapeutic dosing regimens for the acute
treatment of patients with schizophrenia indicate 500
to 800 mg/day for quetiapine and 4 to 6.5 mg/day for

Figure 5. Prolactin Levels: Change From Baseline

*p < .001 vs. quetiapine.
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risperidone.4 The mean median doses observed in this
study concur with these guidelines.4

The mean median doses of quetiapine achieved by re-
sponders (574 mg/day) and completers (626 mg/day) in
this study are consistent with recent studies that suggest
the optimal therapeutic dose of quetiapine for the treat-
ment of schizophrenia is about 600 mg/day.5,9,15,16,34–38

This is supported by a number of recent studies that dem-
onstrated comparable efficacy of quetiapine and risper-
idone, in which the mean dose ranged from 574 mg/day
to 580 mg/day for quetiapine and from 4.1 mg/day to 4.9
mg/day for risperidone.15,16,34 Furthermore, the Compari-
son of Atypicals in First Episode (CAFE) study in pa-
tients experiencing a first episode of schizophrenia found
no significant differences in the number of patient with-
drawals due to lack of efficacy when quetiapine was
dosed at 506 mg/day and risperidone at 2.4 mg/day.39 In
the recent Clinical Antipsychotic Trials of Intervention
Effectiveness (CATIE) study in patients with chronic
schizophrenia, both quetiapine and risperidone (at doses
of 543 mg/day and 3.9 mg/day, respectively) were also
shown to have comparable withdrawal rates due to lack
of efficacy.40

In contrast, patients who withdrew due to lack of effi-
cacy in the quetiapine group in this trial had a mean me-
dian dose of 429 mg/day, while patients in the risperidone
group who withdrew due to lack of efficacy had a mean
median dose of 4.7 mg/day. In this subset, there was little
difference in the length of time on treatment with quetia-
pine (14.9 [10.8] days) versus risperidone (15.2 [11.6]
days). As the median of patient median doses in this sub-
set was 400 mg/day for quetiapine, or 4.5 mg/day for ris-
peridone, most quetiapine patients who withdrew for lack
of efficacy seemed to have had a median dose lower than
that observed to be therapeutic, while most risperidone
patients seemed to have reached therapeutic median dose.

At the doses given in the present study, quetiapine
and risperidone were generally well tolerated in this pa-
tient population and had similar overall rates of adverse
events. Adverse events reported as leading to attrition
were low for both quetiapine (5.9%) and risperidone
(6.9%).

Somnolence was one of the most commonly reported
adverse events in both treatment groups, and this concurs
with reports from other studies.5,7 Rates of somnolence in
our study were higher in patients treated with quetiapine
than in patients treated with risperidone; however, som-
nolence usually occurred early in the study and was gen-
erally mild in intensity. A majority of patients became tol-
erant to this adverse event, and somnolence alone seldom
led to study withdrawal. These observations are consis-
tent with the findings of a retrospective analysis of 77
quetiapine studies.41

The significantly higher rates of EPS and study with-
drawal due to EPS seen in patients treated with risperi-

done compared with quetiapine are consistent with re-
sults from earlier studies.7,12,16 However, there was no
difference in SAS scores, or in the number of patients
requiring concomitant anticholinergic medication be-
tween the 2 treatment groups, possibly due to the fact that
the mean median dose of risperidone was kept below 6
mg/day, or the possibility that clinicians were not sen-
sitive in their assessment of EPS. The lack of significant
difference in the SAS scores between the 2 treatment
groups may be due to the short duration of the study. In
particular, the AIMS includes tardive dyskinesia, any
change in which would need to be measured over a longer
time period than the duration of this trial in order to
achieve significance.

The markedly elevated prolactin levels in patients
treated with risperidone in this study are consistent with
prior reports,7,42 as are the reduced prolactin levels seen in
patients treated with quetiapine.43,44 The higher rates of
sexual and reproductive function–related adverse events
in the risperidone group are consistent with results of
other studies which suggest that the risk of sexual dys-
function is significantly greater with risperidone than
with quetiapine.15,45

The dose-related increase in serum prolactin levels
observed in the present study with risperidone, but not
quetiapine, is also consistent with prior reports.7,42 The
percentage of risperidone-treated patients in the present
study who received the highest dose of > 6 mg/day
(29.6%) may have contributed to the magnitude of pro-
lactin elevation seen in this treatment group. As the inci-
dence of EPS with risperidone is also dose-related,46,47 it
could be speculated that, in a similar way, the percentage
of patients on the highest doses of risperidone in the
present study might be contributing to the incidence of
EPS in the risperidone group. However, as the relation-
ship between dose and EPS was not examined, this possi-
bility cannot be confirmed.

Our results differentiate quetiapine from risperidone
on the basis of lower rates of EPS and reduced prolactin
levels, particularly in women. It has been suggested that
this difference may be due in part to the receptor-binding
profile of quetiapine and its unique manner of modulating
dopamine receptors.48,49 Unlike some other atypical anti-
psychotics, quetiapine rapidly dissociates from the dopa-
mine D2 receptor, allowing normal surges in dopamine to
overcome receptor blockade in the nigrostriatal pathway,
resulting in a lower risk of EPS. Similar effects on the
tuberoinfundibular dopamine pathway may contribute
to lower liability to cause hyperprolactinemia. Alterna-
tively, elevations in prolactin levels may be due to the
differing abilities of atypical antipsychotics to cross the
blood-brain barrier. Higher D2 receptor occupancies of
these drugs in peripheral regions (the pituitary) compared
with central regions (the striatum) might explain why
some atypical antipsychotics, such as risperidone or
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amisulpride, when dosed within the clinical range, can el-
evate prolactin to a higher degree than other atypicals,
such as quetiapine and olanzapine.50

Weight gain and hyperglycemia associated with the
use of some antipsychotics can be marked and may pose a
significant health risk.51 There was no significant differ-
ence between treatment groups in the change from base-
line on weight in this study, and neither quetiapine nor ris-
peridone were associated with significant weight gain or
with elevation of random serum glucose level. However,
the short-term design of this study, as well as the mea-
surements of random rather than fasting glucose concen-
trations, may hinder an interpretation of these findings.

Several of the usual limitations associated with the
clinical comparison of 2 psychoactive drugs apply to this
trial. Without a placebo treatment arm, the results cannot
be interpreted with certainty to mean that either active
treatment is effective. However, the hypothesis that was
tested and subsequently proven in this trial was that the
efficacy of quetiapine was equivalent (i.e., noninferior) to
risperidone. The efficacy of both quetiapine and risperi-
done has been demonstrated conclusively in previous
placebo-controlled studies,5,10,14 and thus this study avoid-
ed the potential risk attendant with exposing acutely psy-
chotic patients to placebo.52 A second limiting factor asso-
ciated with the design of this study, and one that has
salience for clinicians, is the relatively short-term course
of treatment. Although a carefully designed and moni-
tored 8-week course of therapy will demonstrate efficacy,
a full clinical response may not be seen for an additional
period of weeks or months. Studies that include a long-
term extension phase may be warranted to generate com-
parative long-term efficacy and tolerability data for the 2
compounds.

CONCLUSION

This study demonstrated that quetiapine and risperi-
done each had similar overall efficacy in treating patients
with schizophrenia. The improvements in PANSS total
scores and in PANSS negative and general psychopathol-
ogy subscale scores were comparable with the 2 treat-
ments. Risperidone resulted in greater improvement than
quetiapine in PANSS positive subscale score among all
patients (LOCF), but not among completers. Both treat-
ments improved the cognitive and social function of this
patient population. Changes in body weight and serum
glucose were minimal and similar for patients in both
treatment groups. While somnolence (generally mild)
was more common in patients treated with quetiapine,
EPS and hyperprolactinemia were each significantly
higher in patients treated with risperidone.

Drug names: carbamazepine (Tegretol and others), clozapine
(Fazaclo, Clozaril, and others), erythromycin (Ery-Tab and others),

ketoconazole (Nizoral and others), lorazepam (Ativan and others),
olanzapine (Zyprexa), quetiapine (Seroquel), risperidone (Risperdal).
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