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Objective To investigate the efficacy and safety of quetiapine for depressive symptoms in patients with schizophrenia.
Method Thirty-nine patients fulfilling DSM-IV-TR diagnostic criteria for schizophrenia and had depressive symptoms were studied in a
prospective 6-week open-label design using quetiapine monotherapy. The brief psychiatric rating scale (BPRS), 17-item Hamilton depression
rating scale (HAMD-17), Simpson–Angus rating scale, and the Barnes Akathisia rating scale (BARS) were used to assess patients at baseline,
week 1, 2, 4, and 6.
Results Thirty patients (76.9%) completed this study. The dose of quetiapine at endpoint was 583 (�235 SD)mg/day. Treatment with
Quetiapine was associated with significantly reduced depressive symptoms (HAMD-17 total score and BPRS depression/anxiety subscale)
from the first week of treatment. Changes of mean score from baseline to endpoint were 7.8� 6.2 for HAMD-17 total score and 3.4� 3.6 for
BPRS depression/anxiety subscale (LOCF, n¼ 39, p< 0.001). Quetiapine was well tolerated, with minimal extrapyramidal symptoms and
non-significant increase in body weight (mean increase of 0.8 kg).
Conclusions While the interpretation of findings from the open-label design of this study warrants appropriate caution, the results suggest
that quetiapine may be an effective and tolerable treatment for depression in patients with schizophrenia. Copyright # 2009 John Wiley &
Sons, Ltd.
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INTRODUCTION

Depressive symptoms are common in patients suffer-
ing from schizophrenia with some studies reporting a
prevalence of up to 75% in the course of schizophrenia
(Koreen et al., 1993; Mauri et al., 2000).
The presence of significant depressive symptoms in

schizophrenia is associated with poorer response to
medications (Himmelhoch et al., 1981), higher rates of
relapse and rehospitalization (Sands and Harrow,
1999), and poor social and vocational functioning
(Mandel et al., 1982) and worse overall outcomes
(Falloon et al., 1978). In addition, poorly controlled
depressive symptoms have been reported to affect
patient’s quality of life, that is, lower satisfaction with
daily living, finances, health, and social life (Conley
et al., 2007; Norholm and Bech, 2006).
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The significance of depression in schizophrenia is
sustained by the high rate (10–15%) of suicide among
patients suffering from schizophrenia (Roy, 1990).
Although a recent meta-analysis estimated that 4.9% of
schizophrenics commit suicide in their lifetime, it is
still an unacceptably high incidence (Palmer et al.,
2005). In addition, the presence of depressive
symptoms in schizophrenia increases suicidal risk
(Zisook et al., 1999; De Hert et al., 2001). Therefore,
effective treatment of depression in schizophrenia
appears critical to improvement in outcome, quality of
life, and reduction of suicide rate in this chronic and
disabling disorder.
Recently, the introduction of newer antipychotics

(second generation or atypical antipsychotics) has
added a new dimension of treating depressive
symptoms in patients with schizophrenia. Recent
studies have reported reduction in depressive symp-
toms in patients with schizophrenia and schizoaffective
disorder when treated with atypical agents such as
clozapine, risperidone, olanzapine, ziprasidone, and
quetiapine (Daniel et al., 1999; Keck et al., 2000; Siris,
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2000; Dollfus et al., 2005; Mauri et al., 2007).
Additionally, these agents are associated with less
neuroleptic-induced extrapyramidal side effects that
may overlap with depressive symptomatology (Siris,
2000).
In this study, we were specifically interested in the

effect of quetiapine on depressive symptoms in
schizophrenia. Quetiapine is a novel dibenzothiazepine
antipsychotic with affinity for multiple neurotransmit-
ter receptors including serotonin, dopamine, histamine,
and adrenergic receptors (Goldstein, 1999). It shares
with clozapine a low affinity for dopamine D2 receptors
and resembles the other atypical antipsychotics in
exhibiting a greater 5-hydroxytryptamine (HT)-2A
than dopamine D2 receptor antagonism, suggesting
that it might be potentially useful for mood symptoms
(Jones et al., 2001; Nemeroff et al., 2002).
There is some evidence that supports the use of

quetiapine for mood symptoms in schizophrenia. In
one brief report, quetiapine was superior to placebo in
improving depressive signs and symptoms in patients
with schizophrenia (Arvanitis et al., 1997). In a study
of partial responders to conventional antipsychotic
agents, the switch to quetiapine produced a significant
reduction in the positive and negative syndrome scale
(PANSS) depression factor which was interpreted to be
a direct effect on depressive symptoms (Emsley et al.,
2003). A recent analysis of data from the open-label
extension phases of three randomized clinical trials
demonstrated that quetiapine was effective for the
treatment of depressive and anxiety symptoms in long-
term treatment (Kasper, 2004). However, not all studies
have been positive which some reporting lack of effect
and even inducing depressive symptoms in patients
with schizophrenia (Mauri et al., 2008; Mergui et al.,
2005). Thus, while there is support for the use of
quetiapine for depressive symptoms in schizophrenia,
the findings are not consistent and further studies are
clearly warranted.
In this study, we examined the efficacy and safety of

quetiapine on depressive symptoms in patients with
schizophrenia in a 6-week open-label design natur-
alistic treatment study.

METHODS

Study design and patient population

This study was a 6-week prospective open-label
clinical trial that was conducted at three university
hospital sites. Eligible subjects (male and female; 18–
65 years) met DSM-IV-TR (APA, 2000) criteria for
schizophrenia or schizophreniform disorder (clinical
Copyright # 2009 John Wiley & Sons, Ltd.
diagnosis), and had depressive symptoms (�8) on the
17-item Hamilton depression rating scales (HAMD-
17) (Hamilton, 1960) at both the screening visit and on
the day of quetiapine administration (baseline).
Exclusion criteria included an unstable medical or
neurological disorder, clinically significant laboratory
abnormalities on screening, current substance or
alcohol dependence and pregnancy. Written informed
consent was obtained from each patient or guardian or
legal representative. The study protocol was approved
by Institutional Review Board at each participating
hospital.
During screening period (1–3 days), current medi-

cations (14 patients received risperidone, 7 olanzapine,
4 amisulpride, 3 aripiprazole, and 2 ziprasidone) were
tapered. Following the screening period, quetiapine
was initiated at 100–800mg/day (baseline) and titrated
upwards in response to the clinical status of the patient
by the treating psychiatrist. Potent cytochrome P450
inhibitors or inducers, antidepressants, mood stabil-
izers, and other antipsychotic agents were prohibited.
Benztropine in doses up to 3mg/day and limited use of
benzodiazepines (lorazepam� 3mg/day equivalent) as
concomitant medications were allowed.

Efficacy and safety assessment

Primary outcome measures; Patients were assessed at
baseline, week 1, 2, 4, and 6 using HAMD-17 and brief
psychiatric rating scale (BPRS) depression/anxiety
subscale score (depressive mood, guilt feelings,
somatic concern, and anxiety) (Guy, 1976).
Extrapyramidal side effects were assessed using the

Simpson–Angus rating scale (SARS) total (Simpson
and Angus, 1970) and Barnes Akathisia rating scale
(BARS) global scores (Barnes, 1989) at each visit. All
assessments were performed by independent raters
(psychiatry residents trained to conduct these assess-
ment by the PI).
Laboratory tests performed on all patients at

screening included complete blood count (with
differential, hematocrit, and platelet count), blood
chemistries, urinalysis, pregnancy test for women of
childbearing potential, and an electrocardiogram. A
physical examination, including body weight measure-
ment, and blood pressure and pulse rate were measured
at each visit.

Statistical analyses

All statistical analyses were performed using the
Statistical Analysis System software package (Version
Hum. Psychopharmacol Clin Exp 2009; 24: 447–452.
DOI: 10.1002/hup



Table 1. Demographic and clinical characteristics of patients (n¼ 39)

Variables Mean�SD (%)

Age 34.9� 9.7
Gender
Male 16 (41.0)
Female 23 (59.0)

Marriage
Married 12 (30.8)
Single 24 (61.5)
Divorced/separated/widowed 3 (7.7)

Socioeconomic status
High 1 (2.6)
Middle 34 (87.2)
Low 4 (10.3)

Job
Employed 10 (25.6)
Unemployed 29 (74.4)

patient status
Inpatients 14 (35.9)
Outpatients 25 (64.1)

Primary diagnosis
Schizophrenia 38 (97.4)

Paranoid 24 (61.5)
Undifferentiated 14 (35.9)

Schizophreniform disorder 1 (2.6)
Age of onset (years) 30� 9.9
Duration of illness (years) 5.1� 4.8
Number of hospitalization 1.5� 1.4
BPRS total scores 49.1� 15.9
BPRS depression/anxiety scores 12.2� 3.7
HAMD-17 total scores 16.3� 6.4
SARS total scores 0.2� 0.7
BARS global scores 0.1� 0.3
Body weight 68.1� 14.2
Baseline 68.9� 15.3
Endpoint

Quetiapine dosage (mg/day)
Baseline 314.3� 184.8
Endpoint 583.3� 235

BPRS: brief psychiatric rating scale, HAMD-17: 17-item Hamilton depres-
sion rating scale, SARS: Simpson–Angus rating scale, BARS: Barnes
Akathisia rating scale.
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6.0) (SAS Institute, Cary, North Carolina, 1999). All
statistical tests were two-tailed, with a set at 0.05.
Change in depressive symptoms (pre–post quetia-

pine) was assessed by using the HAMD-17 total score
and BPRS depression/anxiety subscale score. Changes
of mean scores from baseline to endpoint (last
observation carried forward [LOCF]) and from base-
line to each week (observed cases [OC]) were assessed
using the paired t-test. Mean changes over time were
analyzed using repeated measures of ANOVAwith the
Greenhouse–Geisser correction.
Also, change in psychotic symptoms (pre–post

quetiapine) was evaluated utilizing the BPRS total
score and analyzed according to the above methods.
Safety measures such as SARS, BARS, and body

weight were analyzed by means of the paired t-test for
OCs from baseline to each week.

RESULTS

Patient characteristics and treatment

A total of 42 patients were enrolled. Of these, three
patients were excluded from the analysis (two patients
for protocol violation, one patient for depressive
symptom improvement over 50% during screening
period). The data of remaining 39 patients were included
in the analysis, and the demographic and clinical
characteristics of patients are summarized in Table 1.
Mean age of patients in this study was 34.9 (SD 9.7)

with slightly more females than males (59%). The
primary diagnosis for most subjects was schizophrenia
(97.4%) (with the rest diagnosed with schizophreni-
form disorder). Mean duration of illness was 5.1 years
(SD 4.8). Fourteen patients (35.9%) were short-term
(less than 1 month) inpatients who had been
hospitalized for the treatment of acute psychotic
symptoms. Patients had moderate psychotic symptoms
(mean BPRS total score of 49.1 (SD 15.9) and mild
depressive symptoms (mean HAMD-17 total score of
16.3 (SD 6.4) at baseline. The numbers of patients with
mild depression (scores of 8–19), moderate (scores of
20–24), and severe (scores greater than 25) on HAMD-
17 were 29 (74.4%), 5(12.8%), and 5(12.8%),
respectively. These cutoff points selected in this study
were similar to that used in previous studies (Endicott
et al., 1981; Shelton et al., 2007).
Mean starting dosage of quetiapine was 314.3�

184.8mg/day (range 100–800mg/day) and mean
dosage at endpoint was 583.3� 235mg/day (range
100–1000mg/day).
Of the 39 patients, 30 patients (76.9%) completed the

6-week study and 9 patients (23.1%) did not complete
Copyright # 2009 John Wiley & Sons, Ltd.
the study due to being lost to follow up (5) and lack
of efficacy (4).

Efficacy

Patients showed a significant improvement in their
BPRS total scores over the 6-week treatment period
with quetiapine (F(4, 116)¼ 18.68, p< 0.001). BPRS
total scores showed a significant reduction from
baseline to endpoint (LOCF; mean 11.4� 14.3,
n¼ 39, p< 0.001). Visit-wise analyses showed a
significant reduction of psychotic symptoms from
the second week (visit 2) following the initiation of
quetiapine (p< 0.001).
There was a significant reduction of depressive

symptoms as measured by HAMD-17 total scores over
treatment period (F(4, 116)¼ 28.71, p< 0.001) or
from baseline to endpoint (LOCF; mean 7.8, n¼ 39,
Hum. Psychopharmacol Clin Exp 2009; 24: 447–452.
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Figure 2. Changes in brief psychiatric rating scale depression/anxiety
subscale scores (N¼ 39) �p< 0.005, ��p< 0.001 BPRS: brief psychiatric
rating scale, OC: observed case
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p< 0.001). The effect of quetiapine in improving
depressive symptoms was significant from first week
(Visit 1) of treatment (OC; p< 0.001) (Figure 1).
Similarly, there was a significant reduction of

depressive symptoms as measured by the BPRS
depression/anxiety subscale score over the treatment
period (F(4,116)¼ 16.85, p< 0.001). Quetiapine treat-
ment was associated with a significant improvement in
depression and anxiety symptoms as measured by the
change in BPRS depression/anxiety subscale scores
from baseline to endpoint (LOCF; mean 3.4, n¼ 39,
p< 0.001). Visit-wise analyses showed a significant
reduction of symptoms in the BPRS depression/anxiety
subscale scores both early and late in the course of
treatment with quetiapine (OC; week 1 and 2:
p< 0.005, week 4 and 6: p< 0.001) (Figure 2).

Tolerability

Overall there were no serious adverse events observed
during the course of the study and quetiapine was well
tolerated. Common side effects reported were dry
mouth, somnolence, headache, extrapyramidal symp-
toms, akathisia, and leg pain, but they were mild and
did not require discontinuation of quetiapine.
Over the course of trial, about 9.4% of patients had a

total score> 1 on SARS which decreased over the
course of the study (mean SARS score; 0.21� 0.73 at
baseline, 0.07� 0.25 at endpoint). Only one patient
had a rating> 2 (mild) on the global severity item of
the BARS, and which decreased over the course of
study (mean global BARS score; 0.1� 0.31 at baseline,
0.03� 0.18 at endpoint) (Figure 3).
The initial average body weight of all subjects was

68.1 kg (SD¼ 14.2), and at week 6 the mean weight
was 68.9 kg (SD¼ 15.3). There was an increase of
weight about 0.8 kg (SD¼ 3.5 kg) over the course of
treatment which was not statistically significant
(t¼�1.27, df¼ 28, p¼ 0.215).
Figure 1. Changes in 17-item Hamilton depression rating scales total
scores (N¼ 39) ��p< 0.001 HAMD-17: 17-itemHamilton depression rating
scales, OC: observed case

Copyright # 2009 John Wiley & Sons, Ltd.
DISCUSSION

Over the past two decades, the focus of treatment of
schizophrenia has evolved from the reduction of
positive symptoms to a global improvement which
includes negative symptoms, cognitive symptoms, and
affective symptoms. As discussed earlier, these clusters
of symptoms directly impact the overall functioning
and quality of life in patients with schizophrenia. Thus,
therapeutic interventions aimed at treating depressive
symptoms in patients with schizophrenia are important
to the goal of improving individual patients’ quality of
life and compliance with therapy. In this study, we
investigated the effect of quetiapine on depressive
symptoms in patients with schizophrenia.
The findings from this 6-week prospective open-

label study suggest that quetiapine is effective and safe
not just for psychotic symptoms but also depressive
symptoms that were present in these patients with
schizophrenia. The mean change of depressive
symptoms were 7.8 points on the HAMD-17 total
score and 3.4 on the BPRS depressive/anxiety subscale
scores with the effect of quetiapine evident from the
first week of treatment.
Figure 3. The tolerability of quetiapine as measured by Simpson–Angus
rating scale and Barnes Akathisa rating scale observed cases (baseline
n¼ 39, endpoint n¼ 30)

Hum. Psychopharmacol Clin Exp 2009; 24: 447–452.
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These findings are consistent with previous studies
reporting the effect of quetiapine on depressive
symptoms in patients with acute or chronic schizo-
phrenia (Arvanitis et al., 1997; Khouzam, 2000;
Emsley et al., 2003; Kasper, 2004). Emsley et al.
compared the efficacy of quetiapine with haloperidol
for patients with a history of partial response to
conventional antipsychotic, and reported that quetia-
pine produced a greater reduction in depression scores
(PANSS depression factor) than haloperidol (�1.6 vs.
�0.54) (Emsley et al., 2003). Patients with higher
depression scores (PANSS depression factor score
of� 8) showed greater reduction of mean scores
(�2.24 vs. �1.27, for quetiapine and haloperidol,
respectively). The present study also showed similar
findings where HAMD-17 scores were significantly
reduced in patients with moderate to severe depression
relative to mild depression (t¼ 4.73, df¼ 28,
p< 0.001). Analysis of data from the open-label
extension phases of three randomized clinical trials
showed that the mean change in BPRS depression/
anxiety subscale score was �1.13 and �1.33 for
acute and long-term phases, respectively (Kasper,
2004). The differences of improvement among studies
might be due to the differences in population
characteristics (gender, depression severity, and dis-
ease stage) or treatment characteristics (dosage
differences, dosing schedule).
Among atypical antipsychotics, quetiapine may have

a lower rate of extrapyramidal symptoms (Casey,
1996). This study showed similar results as about 9.4%
of patients had a total score> 1 on SARS and only
1 patient had a rating> 2 (mild) on the global severity
item of the BARS. These extrapyramidal symptoms
were easily managed during the course of treatment
with conventional doses of anticholinergics or benzo-
diazepines; both SARS total and BARS global scores
decreased over the course of the treatment.
Among side-effects of atypical antipsychotics,

weight gain has gained a lot of attention recently, as
it is associated with increased risk of diabetes and
cardiovascular disease, medication noncompliance and
poor quality of life (Allison et al., 2003; Solomon and
Manson, 1997; Weiden et al., 2004). Recent reviews
suggested that mean weight gain is highest with
clozapine and olanzapine, moderate with quetiapine
and lowest with aripiprazole and ziprasidone (Brecher
et al., 2007; Haddad and Sharma, 2007). In the present
study, quetiapine induced a minimal weight change
(under 1 kg) during this short-term exposure which is
similar to previous findings.
Studies including the present study have suggested

that quetiapine may be effective in controlling
Copyright # 2009 John Wiley & Sons, Ltd.
depression without leading to a manic or hypomanic
state in patients with schizophrenia. However, several
previous reports presented cases of manic induction
associated with quetiapine treatment (Atmaca et al.,
2002; Biancosino et al., 2003; Lykouras et al., 2003;
Mishra et al., 2004; Pacchiarotti et al., 2003). Thus,
caution is needed when administering quetiapine for
the treatment of schizophrenia or schizoaffective
disorder and more studies are needed to confirm its
effect on manic induction.
The results of this study should be interpreted with

caution in light of the limitations such as its open-label
design, small sample size, and flexible dosing
schedule. We used a flexible dosing design to enable
clinicians to titrate each patient to a dosage that was
optimal for that patient thereby maximizing the
patient’s level of efficacy while minimizing intoler-
ability. Also, flexible dosing mimics clinical practice
more closely than fixed dosing and may, therefore,
allow for better generalization of the findings of this
study to real-world clinical practices.
In summary, the findings of this 6-week open-label

prospective study supports the effectiveness and
tolerability of quetiapine in reducing depressive
symptoms in patients with schizophrenia. However,
further randomized double-blind placebo-controlled
studies are needed to address the question of whether
this effect is specific to depressive symptoms.
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