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he treatment of acute bipolar depression remains
understudied, although interest in this area is in-
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Objective: To investigate the efficacy and tol-
erability of quetiapine monotherapy for the treat-
ment of major depressive episodes in patients
with bipolar I disorder, as a post hoc analysis
of data from 2 large studies, the BipOLar
DEpRession (BOLDER) I and II studies, which
investigated the overall efficacy of quetiapine
in both bipolar I and II disorder.

Method: A combined cohort of patients
with depressive episodes in bipolar I disorder
(DSM-IV criteria) (N = 694) from 2 nearly identi-
cal double-blind, randomized, placebo-controlled
studies that each randomly assigned patients with
bipolar I and II disorder to 8 weeks of treatment
with quetiapine 300 or 600 mg/day or placebo
was analyzed. The primary efficacy measure was
change from baseline to end of treatment (week
8) in the Montgomery-Asberg Depression Rating
Scale (MADRS) total scores.

Results: In the combined cohort of patients
with depressive episodes in bipolar I disorder
from 2 studies, there were significantly greater
clinical improvements in mean MADRS total
scores among patients who received quetiapine
compared with placebo from baseline to week
1 and through week 8 (at week 8: quetiapine
300 mg/day = –19.4; 600 mg/day = –19.6;
placebo = –12.6; p < .001 for each dose), provid-
ing effect sizes of 0.78 and 0.80, respectively.
Changes in MADRS were unrelated to reports
of sedation and somnolence. The most common
adverse events (AEs) with quetiapine were dry
mouth, somnolence, sedation, dizziness, and
constipation. Rates of withdrawal because of
these AEs were relatively low.

Conclusions: Quetiapine monotherapy (300
and 600 mg/day) is more effective than placebo
and generally well tolerated for the treatment of
depressive episodes in patients with bipolar I
disorder.
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T
creasing.1 The limited number of randomized, controlled
trials is especially notable, since depressive symptoms
and episodes often dominate the course of the illness2–4

and are associated with functional impairment,5,6 sui-
cide,7–10 and other causes of increased mortality.11 Current
treatment options for the management of bipolar I depres-
sion include mood-stabilizing medications, such as lith-
ium, and atypical antipsychotics, either alone or in combi-
nation with antidepressants.12,13

A small number of placebo-controlled, randomized,
parallel-group clinical trials of other monotherapies in
acute bipolar I depression have been reported in the past
decade.14–20 Despite preliminary evidence supporting the
efficacy of the anticonvulsants, lamotrigine14,15 and dival-
proex,16,19 other acute trials have failed to show efficacy in
acute bipolar depression.21,22
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In comparison, 3 published studies of atypical antipsy-
chotic therapy in bipolar depression have yielded evi-
dence of significant antidepressant efficacy. One study
compared olanzapine, the combination of olanzapine and
fluoxetine, and placebo in an 8-week trial of 833 pa-
tients.17 Both active treatment groups had significantly
greater reductions in the Montgomery-Asberg Depression
Rating Scale (MADRS)23 total scores from baseline to
end point beginning at week 1. The olanzapine and fluox-
etine combination group (effect size = 0.68; N = 82) dis-
played significantly greater improvement over olanzapine
monotherapy (effect size = 0.32; N = 351) from week 4
through week 8. In a more recent study, the olanzapine
and fluoxetine combination was compared with lamotri-
gine in a 7-week trial of patients with bipolar I depres-
sion.24 The results showed that patients treated with the
olanzapine and fluoxetine combination had significantly
greater reductions in both depressive and manic symp-
toms as assessed on the Clinical Global Impressions-
Severity of Illness scale (CGI-S), the MADRS, and the
Young Mania Rating Scale (YMRS)25 than those treated
with lamotrigine.

The study also indicated that treatment with the
olanzapine and fluoxetine combination resulted in more
treatment-emergent adverse events (AEs), greater weight
gain, and significantly elevated levels of total cholesterol
and triglycerides compared with lamotrigine. Two recent
studies have, however, found that the atypical antipsy-
chotic aripiprazole did not provide a better risk-to-benefit
ratio over placebo for the treatment of patients with bi-
polar I disorder experiencing a major depressive episode;
there were significant differences in favor of aripiprazole
in the early weeks of the study but not at end point.26 The
results from studies and evidence of improvement in de-
pressive symptoms in clinical trials of quetiapine in pa-
tients with schizophrenia and schizoaffective disorder27,28

suggested that quetiapine might also exert acute antide-
pressant effects in patients with bipolar I depression.

The results reported here are from a cohort of patients
with depressed episodes in bipolar I disorder from two 8-
week, multicenter, randomized, placebo-controlled stud-
ies (BipOLar DEpRession [BOLDER] I and II). These
2 studies were conducted to evaluate the efficacy and tol-
erability of quetiapine monotherapy versus placebo in the
treatment of a major depressive episode in adult patients
with bipolar I or II disorder.18,20 These data represent a
more detailed analysis of major depressed episodes spe-
cifically in the subpopulation of patients with bipolar I
disorder than has been undertaken previously. Data from
both quetiapine studies separately and a combined analy-
sis of patients from both studies are presented in order to
be able to compare the efficacy and safety results with
those from other published studies that included only pa-
tients with bipolar I disorder.14,17 This approach will allow
comparisons on multiple domains of efficacy and safety

for any possible future meta-analyses particularly for pa-
tients with bipolar I or II disorder separately. In addition,
this combined analysis provides a larger, more generaliz-
able data set to inform clinicians when making treatment
decisions for these patients and provides detailed analyses
of patients with bipolar I disorder that were not included
in the original individual studies of patients with bipolar I
and II disorder.18,20

METHOD

Study Design
Two multicenter, randomized, double-blind, placebo-

controlled, parallel-group trials were conducted to com-
pare fixed doses of quetiapine (300 and 600 mg/day) with
placebo for the treatment of a major depressive episode
among patients with either bipolar I or II disorder.18,20

Data presented here are from a separate post hoc analysis
of a cohort of patients with major depressed episodes in
bipolar I disorder (approximately two thirds of the pa-
tients in the original studies). A separate similar post hoc
analysis of a cohort of patients with major depressed
episodes in bipolar II disorder has been reported.29 The
studies were performed in accordance with the current
amendment of the Declaration of Helsinki and Interna-
tional Conference on Harmonization/Good Clinical Prac-
tice guidelines. Patients provided written, informed con-
sent prior to screening after a complete explanation of the
study procedures. The study protocols and all subsequent
amendments were approved by the appropriate institu-
tional review boards.

In both studies, an initial washout period of 7 to
28 days (depending on the medications involved) served
to taper and eliminate ongoing antidepressants, anti-
psychotics, and any mood-stabilizing medications. Fol-
lowing washout, patients were randomly assigned (1:1:1)
for 8 weeks to one of 3 treatment groups: quetiapine
300 mg/day, quetiapine 600 mg/day, or placebo.

Quetiapine was administered in a blinded manner, and
the dose was gradually increased over 4 days to a total
daily dose of 300 mg/day by day 4 of the study or to a to-
tal daily dose of 600 mg/day by the end of week 1. Fixed-
dose treatment was continued up to 8 weeks. One-time
dose reductions of 100 mg/day (i.e., to 200 mg/day and
500 mg/day) were permitted in all active treatment groups
for intolerability after week 1, at the discretion of the
investigator. Quetiapine and placebo were administered
once daily at bedtime in accordance with the regular dos-
ing schedule for medications used to treat depression. All
packaging of treatments was identical, with placebo and
active tablets identical in size and color. Adherence to
treatment was assessed by returned tablet counts.

Patients were permitted to continue using medications
for medical and nonpsychiatric illnesses, as well as for
oral contraception. During the first 3 weeks of the study,
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zolpidem (5–10 mg/day) at bedtime for insomnia and/
or lorazepam (1–3 mg/day) for severe anxiety was also
permitted.

Patient Population
In both studies, outpatients, aged 18 to 65 years, with a

Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV)30 diagnosis of bipolar I or II
disorder were eligible. For inclusion in either study, pa-
tients were required to be currently experiencing a major
depressive episode by DSM-IV criteria (duration < 1 year
and > 4 weeks from screening). Patients were also re-
quired to have a 17-item Hamilton Rating Scale for De-
pression (HAM-D)31 total score of ≥ 20 points, a score
of ≥ 2 points on HAM-D item 1 (depressed mood), and a
score of ≤ 12 points on the YMRS. Inclusion criteria were
based on the HAM-D scale rather than the primary effi-
cacy measure (MADRS). Patients with a rapid-cycling
disease course, defined as the occurrence of at least 4
prior mood episodes during the previous 12 months, were
also included. In BOLDER II, however, patients could
not have experienced more than 8 mood events in the pre-
vious year. Female patients of child-bearing potential
were required to have a negative pregnancy test and to
use adequate contraception for the duration of the study.
The exclusion criteria were similar in both studies and
have been described in detail elsewhere.18,20 Briefly, pa-
tients with a current diagnosis of an Axis I disorder (other
than bipolar disorder) that had been the primary focus of
treatment within 6 months of screening, those with a his-
tory of nonresponse to more than 2 adequate trials of anti-
depressants, and those with clinically significant medical
illnesses or who posed a current serious suicide or homi-
cide risk were excluded. This report is a post hoc analysis
of those patients with bipolar I disorder combined from
the 2 studies. Primary outcome measure in the 2 indi-
vidual BOLDER studies for patients with bipolar I disor-
der and the overall combined BOLDER I and II results in
patients with bipolar I and II disorder are also included.

Efficacy Evaluations
The primary efficacy measure in both studies and this

post hoc analysis of patients with major depressive epi-
sodes in bipolar I disorder was change from baseline at
week 8 in MADRS total scores. Secondary efficacy vari-
ables were the proportion of patients who achieved a
response to treatment (defined as a ≥ 50% decrease in
MADRS total scores from baseline); the proportion of pa-
tients who achieved remission (defined as a reduction in
MADRS score to ≤ 12); the change from baseline in
MADRS individual items, HAM-D total scores, HAM-D
item 1 (depressed mood) score, HAM-D item 3 (suicide)
score, Hamilton Rating Scale for Anxiety (HAM-A)32

total scores, and CGI-S score; and the proportion of
patients rated as “much improved” or “very much im-

proved” on the Clinical Global Impressions-Improve-
ment scale (CGI-I).33 Health-related quality of life was
assessed using the Quality of Life Enjoyment and Satis-
faction Questionnaire short form (Q-LES-Q SF),34 which
includes 16 items to assess social relationships, living/
housing, physical health and medication, and global sat-
isfaction. In the BOLDER I study only, quality of sleep
was assessed using the Pittsburgh Sleep Quality Index
(PSQI),35 while in BOLDER II only, the Sheehan Dis-
ability Scale (SDS)36 was used to assess functional im-
pairment. In addition, an analysis to determine if there
were any predictors of response to treatment was con-
ducted by determining the MADRS response rates ac-
cording to various baseline demographic and disease
characteristics.

Most clinical assessments were conducted at baseline
and weekly from week 1 (i.e., 7 days after the start of
treatment) through week 8. The CGI-I was assessed from
week 1 onward in both studies; the HAM-A was assessed
weekly in the BOLDER I study and at baseline and
weeks 1, 4, and 8 in the BOLDER II study; and the
Q-LES-Q analysis was conducted at baseline and at
weeks 4 and 8 in both studies. The PSQI in BOLDER I
and the SDS in BOLDER II were conducted at weeks 4
and 8.

Safety and Tolerability Evaluations
In both studies, safety and tolerability were assessed

each week by recording spontaneously reported AEs and
reasons for withdrawal from the trial, including those due
to AEs. All AEs chosen by the investigator were coded
according to the Medical Dictionary for Regulatory Ac-
tivities (MedDRA) classification system. Extrapyramidal
symptoms (EPS), which included AEs of akathisia, dys-
kinesia, dystonia, extrapyramidal disorder, muscle con-
tractions, involuntary muscle rigidity, psychomotor hy-
peractivity, restlessness, or tremor, were also evaluated
using the Simpson-Angus Scale (SAS)37 and the Barnes
Akathisia Rating Scale (BARS).38 In addition, all patients
completed the YMRS each week to assess the emergence
of manic symptoms. Patients having a YMRS total score
≥ 16 on 2 consecutive assessments or an adverse event of
mania or hypomania were considered to have experi-
enced treatment-emergent mania. Vital signs and weight
were recorded, and 12-lead electrocardiograms and
routine hematology and laboratory tests were also
conducted.

Statistical Analyses
This report presents a post hoc analysis of individual

and combined data from 2 large studies of depressed pa-
tients with bipolar I and II disorder.

Efficacy analyses were performed using the intent-
to-treat (ITT) population (those who received at least 1
dose of study medication and had at least 1 postbaseline
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efficacy assessment) and using mixed-model repeated-
measures (MMRM) methodology, with baseline value as
covariate; treatment, visit, and treatment-visit interaction
as fixed effects; and center as random effect and repeated
over time. Effect sizes (improvement of quetiapine over
placebo divided by pooled SD) were calculated using esti-
mates from the MMRM analysis.39

Cochran-Mantel-Haenszel χ2 tests were used to assess
dichotomous variables, such as MADRS response and re-
mission rates at each assessment, and the proportion of
patients achieving improvement on the CGI-I in the 2 que-
tiapine treatment groups compared with placebo. The me-
dian time to first response and remission was calculated
using the Kaplan-Meier method.

The change from baseline in each assessment score
(i.e., HAM-D, HAM-A, CGI-S, YMRS, and Q-LES-Q)
was analyzed using MMRM.

Descriptive statistics were used for safety variables, in-
cluding AEs. These presentations are based on data from
all patients who received at least 1 dose of the study medi-
cation (safety population).

All analyses were performed using SAS statistical
software version 8.02 (SAS Institute Inc., Cary, N.C.). A
p value of less than .05 was considered statistically sig-
nificant. No adjustment for multiple comparisons for the
secondary analyses was conducted.

RESULTS

In total, a cohort of 694 patients with depressed epi-
sodes of bipolar I disorder combined from 2 studies was
randomly allocated to receive quetiapine 300 mg/day
(N = 232), quetiapine 600 mg/day (N = 232), or placebo
(N = 230) for 8 weeks; these subjects were included in the
safety population, as they had at least 1 dose of treatment.
There were no differences in the illness history between
the groups, with a mean (SD) number of prior depressed
episodes of 13.5 (14.8) in the quetiapine 300-mg/day
group, 16.6 (18.8) in the quetiapine 600-mg/day group,
and 16.6 (24.4) in the placebo group. The proportion
of patients who completed the 2 studies was 64.2% in
the quetiapine 300-mg/day group, 55.2% in the quetiapine
600-mg/day group, and 60.0% in the placebo group.
The reasons for discontinuation are shown in Figure 1.
The ITT population (N = 657), which included all patients
who received 1 dose of treatment and had at least 1 post-
baseline efficacy assessment, consisted of 220 patients in
the quetiapine 300-mg/day group, 215 patients in the que-
tiapine 600-mg/day group, and 222 patients in the placebo
group.

The 3 treatment groups had similar baseline demo-
graphic and illness characteristics (Tables 1 and 2). All
patients with bipolar I disorder treated in the 2 studies
had moderate to severe depression, with mean baseline
MADRS scores of 31.1 for quetiapine 300 mg/day, 30.3

for quetiapine 600 mg/day, and 30.8 for placebo (Table 2).
The baseline YMRS scores were also similar among those
treated with quetiapine 300 mg/day, quetiapine 600
mg/day, and placebo (mean 5.6, 5.4, and 5.4, respectively).

There was a similar use of the permitted concomitant
medications for the first 3 weeks of the study across the
quetiapine-treated groups, with slightly higher rates in the
placebo group. Patients could use both zolpidem and lora-
zepam. Zolpidem was used by 2.6% of the patients in the
quetiapine 300-mg/day group, 4.7% in the quetiapine 600-
mg/day group, and 7.4% in the placebo group, and loraze-
pam was used by 4.7%, 5.6%, and 8.3%, respectively.

It should be noted that 19.8% of patients receiving que-
tiapine 300 mg/day and 24.1% of patients receiving que-
tiapine 600 mg/day in the combined studies had their
dosage adjusted downward by 100 mg/day for intoler-
ability reasons compared with 4.3% of patients receiving
placebo.

Depressive Symptoms
Montgomery-Asberg Depression Rating Scale.

MADRS change from baseline. In the combined anal-
ysis, depressed patients with bipolar I disorder in the
quetiapine 300- and 600-mg/day treatment groups showed
statistically significant improvements in symptoms of de-
pression compared with those in the placebo group
throughout the 8-week treatment period (p < .001), start-
ing with the first evaluation (week 1) and sustained to
study end (week 8). At week 8, the mean change from
baseline in MADRS total scores was –19.4 in the quetia-
pine 300-mg/day group and –19.6 in the quetiapine 600-
mg/day group compared with –12.6 in the placebo group
(p < .001 for each quetiapine dose vs. placebo; Figure 2A),
with large effect sizes of 0.78 and 0.80, respectively. These
results are similar to those observed in the overall com-
bined data from BOLDER I and II in patients with bipolar
I and II disorder (Figure 2B). There were also similar re-
sults seen in the 2 individual BOLDER I and II studies in
the patients with bipolar I disorder (Figures 2C and D).

Because the study designs, baseline patient characteris-
tics, and efficacy on MADRS total scores (Figure 2) were
similar in the 2 studies, all subsequent analyses have been
conducted on the combined bipolar I patient cohort.

In patients with bipolar I disorder and a rapid-cycling
disease course, there were significant improvements over
placebo for both doses of quetiapine, with mean change
from baseline on MADRS at week 8 of –20.3 for quetia-
pine 300 mg/day (N = 58) and –20.2 for quetiapine 600
mg/day (N = 50) versus –13.1 for placebo (N = 61)
(p < .001 for each dose vs. placebo). For bipolar I patients
without a rapid-cycling disease course, there were also
significant improvements compared with placebo (–19.2
for quetiapine 300 mg/day [N = 162] and –19.3 for que-
tiapine 600 mg/day [N = 165] vs. –12.4 for placebo [N =
161]; p < .001 for each dose vs. placebo).
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MADRS items analysis. The core mood symptoms
of depression and all other MADRS items significantly
improved from baseline in the quetiapine 300- and 600-
mg/day dose groups compared with placebo at week 8 (all
p values < .001, except reduced appetite p < .05; Figure
3). Already at week one, 6 MADRS item scores (apparent
sadness, reported sadness, inner tension, reduced sleep,
inability to feel, and suicidal thoughts) significantly im-
proved from baseline for each quetiapine dose compared
with placebo (p < .05). Two additional MADRS items
(concentration difficulties and pessimistic thoughts)
reached statistical significance for both quetiapine doses
compared with placebo at week 2.

Response rate. Within the first week, significantly
more patients treated with quetiapine 600 mg/day had
responded (≥ 50% decrease in MADRS total scores
from baseline) compared with placebo (24.1% vs. 12.2%,
p = .001; Figure 4A). The response in patients treated
with quetiapine 300 mg/day was 17.5% (p = .115 vs. pla-
cebo). By week 2, both quetiapine groups had a signifi-
cantly greater proportion of responders than placebo
(39.5% and 36.6% vs. 19.8%; p < .001 for each dose). At
week 8, significantly more patients had responded to que-
tiapine 300 mg/day (60.9%) or quetiapine 600 mg/day
(61.4%) compared with placebo (38.7%) (p < .001 for
each dose vs. placebo; Figure 4A). The median time to
first response was 22 days in both quetiapine (300 and 600
mg/day) groups versus 36 days in the placebo group
(p < .001 for each dose vs. placebo).

Predictors of response. The MADRS response rates
were examined according to various baseline demo-
graphic and disease characteristics. The results indicate
that both doses of quetiapine demonstrate higher response
rates than placebo for the following parameters: (1) all
racial/ethnic categories, (2) both sexes, (3) those with and
without a history of rapid cycling, (4) those with and with-
out prior medication use prior to the start of the study  (in-
cluding the use of antidepressants, antipsychotics, and bi-
polar medications separately), (5) those with and without
baseline MADRS total scores ≥ 26, (6) those with and
without baseline YMRS total scores ≥ 6, (7) those with

Table 1. Demographic and Illness Characteristics at Baseline
of Patients With Bipolar I Disorder (combined ITT
population)

Quetiapine Quetiapine
300 mg/d 600 mg/d Placebo

Characteristic (N = 220) (N = 215) (N = 222)

Sex, %
Male 47.7 41.9 41.9
Female 52.3 58.1 58.1

Age, mean (SD), y 36.9 (10.9) 38.2 (11.5) 38.6 (11.2)
Weight, mean (SD), kg 87.2 (21.5) 87.1 (23.3) 84.3 (23.0)
Bipolar disorder, %

Rapid cyclers 26.4 23.3 27.5
Nonrapid cyclers 73.6 76.7 72.5

Abbreviation: ITT = intent-to-treat.

Figure 1. Disposition of Study Population

aOne patient in the placebo group did not receive treatment. The intent-to-treat population consisted of 220 patients in the quetiapine 300-mg/day
group, 215 patients in the quetiapine 600-mg/day group, and 222 patients in the placebo group.

232 Patients Randomly
Assigned to Quetiapine 300 mg/d

232 Patients Randomly
Assigned to Quetiapine 600 mg/d

230a Patients Randomly
Assigned to Placebo

92 Discontinued

Adverse events 16
Lack of efficacy 27
Protocol noncompliance 14
Informed consent withdrawn 20
Lost to follow-up 13
Other 2

104 Discontinued

Adverse events 39
Lack of efficacy 5
Protocol noncompliance 5
Informed consent withdrawn 27
Lost to follow-up 26
Other 2

138 Patients Completed Study128 Patients Completed Study149 Patients Completed Study

83 Discontinued

Adverse events 24
Lack of efficacy 5
Protocol noncompliance 11
Informed consent withdrawn 21
Lost to follow-up 22
Other 0

1045 Patients Screened

694 Patients With Bipolar I Disorder
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and without baseline HAM-A total scores ≥ 19, and (8)
those experiencing or not experiencing sedative effects at
any time during treatment. There were no differential ef-
fects in body mass index or weight between MADRS re-
sponders (≥ 50% decrease in MADRS total scores) and
nonresponders. After adjusting for placebo response by
calculating the difference between the rates for the com-
bined quetiapine groups and placebo group, there were
slightly higher responses found in men versus women
(25.5% vs. 20.2%, respectively), in those with a history
of rapid cycling versus no history of rapid cycling
(28.3% vs. 20.5%, respectively), in those with baseline
MADRS total scores < 26 versus those with a score ≥ 26
(29.8% vs. 21.0%, respectively), and in those without
sedative effects reported versus those with sedative ef-
fects (23.5% vs. 9.1%, respectively). There were similar
outcomes noted in all racial/ethnic categories, in those
with and without medication (antidepressants, antipsy-
chotics, and other bipolar medications) use prior to the

start of the study, in those with and without baseline
YMRS scores ≥ 6, and in those with and without baseline
HAM-A total scores ≥ 19 after adjusting for placebo
response.

Remission. Remission (MADRS total scores ≤ 12) at
end of treatment (week 8) was achieved in 53.6%
(p < .001) of patients treated with quetiapine 300 mg/day,
55.3% (p < .001) treated with quetiapine 600 mg/day, and
31.5% of those receiving placebo (Figure 4B). Within the
first week of treatment, remission was achieved in sig-
nificantly more patients treated with quetiapine 600 mg/
day (16.5%, p = .008) than those treated with placebo
(8.1%). The proportion of patients treated with quetiapine
300 mg/day who achieved remission doubled from week
1 to week 2 (from 12.4% to 25.5%) and was significantly
different from placebo by week 2 (p = .002). The median
time to remission was 28 days in both quetiapine groups
compared with 44 days in the placebo group (p < .001 for
each dose vs. placebo).

Table 2. Baseline and Mean Change in Efficacy Measures at Week 1 and Week 8 in Outpatients With Bipolar I Depression
(combined ITT, MMRM)a

Baseline Score Change in Score Week 1 Analysisb
Change in Score Week 8 Analysisb

Measure and Treatment Mean SD  at Week 1 MMRM p Value at Week 8 MMRM p Value

MADRS
Quetiapine 300 mg/d 31.1 5.18 –8.6 –3.5 < .001 –19.4 –6.8 < .001
Quetiapine 600 mg/d 30.3 5.66 –9.1 –4.0 < .001 –19.6 –7.0 < .001
Placebo 30.8 5.26 –5.0 … … –12.6 … …

HAM-D total
Quetiapine 300 mg/d 24.9 3.37 –7.6 –2.9 < .001 –15.3 –5.3 < .001
Quetiapine 600 mg/d 24.8 3.41 –7.7 –3.0 < .001 –15.6 –5.6 < .001
Placebo 24.5 3.32 –4.6 … … –10.0 … …

HAM-D item 1 (depressed mood)
Quetiapine 300 mg/d 2.9 0.5 –0.7 –0.3 .005 –2.0 –0.6 < .001
Quetiapine 600 mg/d 2.9 0.5 –0.7 –0.3 .001 –1.9 –0.6 < .001
Placebo 3.0 0.5 –0.4 … … –1.4 … …

HAM-D item 3 (suicide)
Quetiapine 300 mg/d 0.9 0.8 –0.4 –0.2 .005 –0.7 –0.2 < .001
Quetiapine 600 mg/d 0.9 0.8 –0.3 –0.1 .093 –0.7 –0.2 .002
Placebo 0.8 0.8 –0.2 … … –0.5 … …

CGI-Ic

Quetiapine 300 mg/d … … 3.2 –0.4 < .001 1.9 –0.9 < .001
Quetiapine 600 mg/d … … 3.2 –0.5 < .001 2.0 –0.8 < .001
Placebo … … 3.6 … … 2.8 … …

CGI-S
Quetiapine 300 mg/d 4.5 0.59 –0.5 –0.3 .002 –2.0 –0.8 < .001
Quetiapine 600 mg/d 4.6 0.60 –0.5 –0.3 .002 –2.0 –0.9 < .001
Placebo 4.5 0.59 –0.2 … … –1.1 … …

HAM-A
Quetiapine 300 mg/d 18.5 6.95 –4.3 –1.7 .002 –10.1 –4.2 < .001
Quetiapine 600 mg/d 18.5 6.99 –4.3 –1.7 .003 –10.5 –4.5 < .001
Placebo 18.2 6.82 –2.6 … … –6.0 … …

Q-LES-Q SF
Quetiapine 300 mg/d 35.4 8.5 … … … 11.0 4.2 < .001
Quetiapine 600 mg/d 35.6 8.2 … … … 12.3 5.5 < .001
Placebo 35.7 7.4 … … … 6.8 … …

aQuetiapine 300 mg/day, N = 220; quetiapine 600 mg/day, N = 215; and placebo, N = 222.
bComparison with placebo.
cValues are actual scores rather than change in scores.
Abbreviations: CGI-I = Clinical Global Impressions-Improvement scale, CGI-S = Clinical Global Impressions-Severity of Illness scale,

HAM-A = Hamilton Rating Scale for Anxiety, HAM-D = Hamilton Rating Scale for Depression, ITT = intent-to-treat, MADRS = Montgomery-
Asberg Depression Rating Scale, MMRM = mixed-model repeated measures, Q-LES-Q SF = Quality of Life Enjoyment and Satisfaction
Questionnaire short form.

Symbol: … = not applicable.
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Potential impact of sedation/somnolence. In order to
evaluate the contribution, if any, of sedative side effects to
the efficacy of quetiapine in improving depressive symp-
toms in these patients, a further analysis was performed
on patients who did and did not experience AEs of seda-
tion, somnolence, lethargy, or sluggishness at any time
during the studies. The MADRS total score change from
baseline at week 8 was similar in both quetiapine dose
groups in those with and without somnolence and/or seda-
tion and greater in both cases than placebo (patients with
somnolence/sedation –17.2 for quetiapine 300 mg/day
[N = 137] and –17.5 for quetiapine 600 mg/day [N = 139]
vs. –16.1 for placebo [N = 36]; and patients without
somnolence/sedation –17.5 for quetiapine 300 mg/day
[N = 83] and –16.6 for quetiapine 600 mg/day [N = 76]
vs. –9.7 for placebo [N = 186]). The weekly change in
MADRS total scores (descriptive statistics) in patients

with and without somnolence and/or sedation is shown in
Figure 5.

Hamilton Rating Scale for Depression. As in
MADRS total scores, quetiapine (300 or 600 mg/day)
was significantly more effective than placebo at reducing
HAM-D total scores as early as week 1 (p < .001) and
up to study end point, week 8 (p < .001; Figure 6 and
Table 2). There were also greater mean reductions from
baseline to week 1 and through study end (week 8) in
HAM-D item 1 (depressed mood) and item 3 (suicide)
score in patients treated with quetiapine 300 mg/day or
600 mg/day compared with placebo (Table 2).

Illness Severity and Overall Improvement
The severity of illness as assessed by change

from baseline to end of treatment in CGI-S score was
significantly reduced at week 1 in patients treated with

*p < .05 vs. placebo.
†p < .01 vs. placebo.
‡p < .001 vs. placebo.
Abbreviations: BOLDER = BipOLar DEpRession study, ITT = intent-to-treat, MADRS = Montgomery-Asberg Depression Rating Scale,

MMRM = mixed-model repeated measures.

Figure 2. Mean Change From Baseline in MADRS Total Scores at Each Assessment Among Patients With Bipolar I Disorder
(ITT, MMRM)
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quetiapine 300 or 600 mg/day compared with those who
received placebo (p < .01 for each dose) and was sustained
to study end (week 8; p < .001; Table 2).

At the final assessment, the proportion of patients
rated as “much improved” or “very much improved” on
the CGI-I was 65.5% for the quetiapine 300-mg/day
group, 60.9% for the quetiapine 600-mg/day group, and
34.2% for the placebo group (p < .001 for each dose). By
week 1 of treatment, 18.0% and 23.1% of patients treated
with quetiapine 300 and 600 mg/day, respectively, were
rated on the CGI-I as “much improved” or “very much
improved” compared with 10.8% of patients treated
with placebo (p < .05 for 300 mg/day and p < .001 for 600
mg/day).

Anxiety Symptoms
Quetiapine at either dose in this combined analysis was

significantly more effective than placebo at reducing anxi-

ety symptoms from week 1 (p < .01) to study end (week
8; p < .001; Table 2).

Quality of Life
Quetiapine treatment (both doses) significantly im-

proved quality of life from baseline to end of treatment as
measured by the Q-LES-Q SF (p < .001; Table 2).

Quality of Sleep
In the BOLDER I study only, the PSQI was used to

assess the improvement in patients’ quality of sleep. In
BOLDER I, there were significant improvements in the
quality of sleep, with the mean change from baseline to
week 8 of –5.5 for quetiapine 300 mg/day (N = 81) and
–5.9 for quetiapine 600 mg/day (N = 67) vs. –2.9 for pla-
cebo (N = 62) (p < .001 for each dose vs. placebo) for pa-
tients with bipolar I disorder.

Overall Functioning
In the BOLDER II study only, the severity of impair-

ment in functioning caused by symptoms was assessed
using the SDS. In the patients with bipolar I disorder in
BOLDER II, both quetiapine treatment groups were asso-
ciated with numerical but not statistically significant im-
provements over those treated with placebo in level of
impairment (mean change from baseline to week 8 on
SDS: –7.7 for quetiapine 300 mg/day [N = 63] and –6.9
for quetiapine 600 mg/day [N = 65] vs. –6.0 for placebo
[N = 78]).

Safety and Tolerability
No deaths occurred during either of the studies. The

most common reason for withdrawal from treatment in
both quetiapine groups was AEs (10.3% quetiapine 300
mg/day, 16.8% quetiapine 600 mg/day, 7.0% placebo),
and the most common reason for withdrawal in the pla-
cebo group was lack of efficacy (11.7% in placebo vs.
2.2% in both quetiapine groups; Figure 1). Fewer patients
from the quetiapine 300-mg/day group withdrew because
of an adverse event than from the quetiapine 600-mg/day
group. AEs that most frequently led to study discontinu-
ation included sedation or somnolence and, to a lesser
extent, nausea and dizziness.

Adverse events. AEs (whether or not related to study
drug) occurring in ≥ 10% of patients in any of the 2 que-
tiapine groups and at twice the rate of placebo are shown
in Table 3. The most common AEs were dry mouth, som-
nolence, sedation, dizziness, and constipation.

Approximately one third of patients in each quetiapine
group experienced somnolence, and up to one quarter of
patients in each quetiapine group experienced sedation,
as reported using MedDRA terms. Approximately 5% to
7% of patients withdrew from active treatment because of
either somnolence or sedation (quetiapine 300 mg/day,
6.9%; quetiapine 600 mg/day, 5.6%; placebo, 0%). Most

ap Values based on change-from-baseline MMRM analyses.
*p < .05 vs. placebo.
‡p < .001 vs. placebo.
Abbreviations: ITT = intent-to-treat, MADRS = Montgomery-Asberg

Depression Rating Scale, MMRM = mixed-model repeated
measures.

Figure 3. Percentage Improvement From Baseline to Week 8
in Individual MADRS Items Among Patients With Bipolar I
Disorder (combined ITT, MMRM)a
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of these discontinuations occurred in the first week of
treatment.

EPS-related adverse events. The incidence of AEs
related to EPS was 11.2% in the quetiapine 300-mg/day
group and 11.6% in the quetiapine 600-mg/day group
compared with 3.9% in the placebo group. Overall, these
AEs led to discontinuations in 0.4% and 1.7% of the que-
tiapine 300- and 600-mg/day groups, respectively, versus
0.4% in the placebo group. The most frequently reported
AEs related to EPS were extrapyramidal disorder (3.4%
in both quetiapine groups vs. 1.3% in placebo group),
akathisia (3.0% in both quetiapine groups vs. 0.4% in pla-
cebo), and tremor (1.7% in quetiapine 300-mg/day group,
2.6% in quetiapine 600-mg/day group vs. 0.9% in placebo
group).

Mean baseline SAS scores were 0.4 in the quetiapine
300-mg/day group, 0.6 in the quetiapine 600-mg/day
group, and 0.4 in the placebo group. Mean SAS scores
worsened for 10.4% of patients in the quetiapine 300-

mg/day group, 13.4% in the quetiapine 600-mg/day group,
and 5.6% in the placebo group. However, there was no
clinically relevant change from baseline in mean SAS total
scores at week 8 (–0.2 and –0.1 vs. –0.2, respectively).
Minimal changes from mean baseline scores (baseline
scores 0.2, 0.3, and 0.2, respectively) were also noted in
BARS scores at week 8 (–0.1 for all treatment groups),
with 7.0%, 8.4%, and 7.6% of the patients showing wors-
ening, respectively.

Weight gain. The mean gain in weight (change
from baseline, last observation carried forward [LOCF])
was moderate in the combined patients with bipolar I
disorder treated with quetiapine 300 mg/day (+0.9 kg),
600 mg/day (+1.8 kg), and placebo (+0.2 kg). In observed
cases at the end of treatment, the mean corresponding
gains were +0.9 kg (N = 148), +2.1 kg (N = 127), and +0.4
kg (N = 135), respectively. For those patients analyzed,
the number with an increase in weight ≥ 7% from baseline
was (5.4%) 10 of 186 patients treated with quetiapine

†p < .01 vs. placebo.
‡p < .001 vs. placebo.
Abbreviations: ITT = intent-to-treat, LOCF = last observation carried forward, MADRS = Montgomery-Asberg Depression Rating Scale.

Figure 4. Proportion of Patients With Bipolar I Disorder Who Achieved (A) a Response to Treatment (≥50% decrease in mean
MADRS scores from baseline) and (B) Remission (reduction in MADRS scores to ≤12) at Each Assessment (combined ITT,
LOCF)
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300 mg/day, 17 (9.2%) of 184 patients treated with que-
tiapine 600 mg/day, and 6 (3.0%) of 199 patients treated
with placebo.

Treatment-emergent mania. The incidence of treat-
ment-emergent mania was 3.4%, 3.0%, and 6.5% in pa-
tients treated with quetiapine 300 mg/day, quetiapine 600
mg/day, and placebo, respectively. By study end (week
8), minimal changes were noted in mean change from
baseline in YMRS total scores: –1.6 in patients treated
with quetiapine 300 mg/day, –1.3 in those treated with

quetiapine 600 mg/day, and 0 in patients who received
placebo.

DISCUSSION

The results of this combined analysis of quetiapine
treatment of bipolar I depression demonstrate that both
the 300- and 600-mg/day doses were effective and gener-
ally well tolerated as monotherapy. Importantly, patients
receiving quetiapine were somewhat less likely to experi-
ence treatment-emergent affective switches than those re-
ceiving placebo. The results of this analysis can also be
compared with an analysis of the combined cohort of pa-
tients with bipolar II disorder from the 2 BOLDER stud-
ies,29 particularly with regard to trends and differences in
the overall treatment responses and tolerability in the 2
patient populations. Overall, the findings in this analysis
parallel those in the patients with bipolar II depression.29

Although antipsychotics have previously been recom-
mended only for incorporation into combination regi-
mens,12,40 growing evidence attests to their antidepressant
efficacy as monotherapy, as acknowledged in practice
guidelines.13,40,41 A combination regimen of olanzapine
and fluoxetine has received United States Food and Drug
Administration (FDA) approval for the treatment of bi-
polar I depression based on a pooled analysis of 2 ran-
domized, double-blind, 8-week studies of olanzapine
monotherapy or olanzapine plus fluoxetine by Tohen et
al.17 The effect size with olanzapine monotherapy was
small in the Tohen study. Quetiapine is the first agent to
be approved as monotherapy for the acute treatment of
depressive episodes in bipolar disorder by the FDA.42

aSomnolence relates to adverse events using MedDRA terms of somnolence, sedation, lethargy, or sluggishness occurring at any time during
treatment.

Abbreviations: BOLDER = BipOLar DEpRession study, ITT = intent-to-treat, LOCF = last observation carried forward, MADRS = Montgomery-
Asberg Depression Rating Scale, MedDRA = Medical Dictionary for Regulatory Activities.

Figure 5. Mean Change From Baseline in MADRS Total Scores Among Patients With Bipolar I Disorder (A) Experiencing or
(B) Not Experiencing Somnolencea (combined ITT, LOCF)
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‡p < .001 vs. placebo.
Abbreviations: HAM-D = Hamilton Rating Scale for Depression,

ITT = intent-to-treat, MMRM = mixed-model repeated measures.

Figure 6. Mean Change From Baseline in HAM-D Total
Scores Among Patients With Bipolar I Disorder
(combined ITT, MMRM)
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Quetiapine 300 mg/day is the recommended effective
dose because of the equivalent efficacy and similar side
effect profile in patients with bipolar depression versus
the 600 mg dose of quetiapine.

In the present analysis, the onset of efficacy occurred
by week 1 (first assessment), with continued improve-
ment throughout the 8-week treatment period. Differ-
ences between quetiapine- and placebo-treated patients
were statistically significant from week 1 on the primary
efficacy measure (change from baseline in MADRS total
scores) and on most of the secondary efficacy measures.

The antidepressant effect of quetiapine, observed as an
improvement in MADRS total scores, was also supported
by early and sustained improvements in the individual
items of the MADRS, notably the core depressive mood
symptoms (e.g., apparent and reported sadness, inability
to feel, and pessimistic thoughts). The efficacy of quetia-
pine in the treatment of depressive symptoms was also
confirmed by the significant improvements noted on the
HAM-D from week 1 to end of treatment.

The suicidal thoughts item of the MADRS and
the suicide item of the HAM-D were significantly im-
proved following treatment with either quetiapine 300 or
600 mg/day compared with placebo at the initial post-
randomization visit and all subsequent study visits, an
important finding, given the burden of suicide risk among
patients with bipolar disorder. Studies have shown that
patients with bipolar disorder, and particularly those ex-
periencing depressive episodes, are more likely to at-
tempt and complete suicide.43–48 Based on recent findings,
the FDA has recommended a class warning for all antide-
pressants that any patient receiving these medications
should be carefully monitored to assess any worsening of
depression or increase in suicidal thinking or behavior,
especially when the medications are initiated or when
dosages are adjusted. In addition, the FDA has issued a
health care provider alert for the use of the antiepileptic
class of agents, as these have been shown to increase the
risk of suicidal thoughts and behaviors in some patients.49

The FDA advice for antiepileptics is also to carefully
monitor to assess any worsening of depression or
suicidality.

Effect sizes are used to estimate the magnitude of
the clinical effect of treatment. A large effect size (> 0.8)
would imply that fewer patients would need to be treated
to see the effect of the drug. Although comparisons of
effect sizes between different studies are potentially prob-
lematic owing to differences in sample populations, a
general examination of effect sizes (large versus small)
may provide insight. For example, moderate to large
therapeutic effect sizes were observed versus placebo for
quetiapine 300 mg/day (0.78) and 600 mg/day (0.80) in
this combined bipolar I cohort, similar to the overall
cohort of bipolar I and II patients in BOLDER I (300
mg/day = 0.67; 600 mg/day = 0.81)18 and in BOLDER II
(300 mg/day = 0.61; 600 mg/day = 0.54).20 Active com-
parator trials comparing quetiapine monotherapy to other
treatments have not been reported to date, although they
are needed. The pooled BOLDER study effect sizes are
larger than those reported for olanzapine alone (0.32) and
olanzapine/fluoxetine combination therapy (0.68) in pa-
tients with bipolar I disorder17; however, there are statisti-
cal limitations to this approach, in part because of the lack
of data and direct head-to-head comparator trials. In a
study of lamotrigine monotherapy in outpatients with bi-
polar I depression, effect sizes of 0.49 for lamotrigine 50
mg/day and 0.67 for lamotrigine 200 mg/day were ob-
served by week 7 of treatment.50 It should be noted that
neither the lamotrigine nor olanzapine studies used an
MMRM analysis as was used in the results presented
here. Some studies have suggested that MMRM analyses
may be more representative of the actual treatment effect
than analysis of covariance with LOCF, as MMRM analy-
ses use all available data to estimate the treatment effect
in patients who withdrew prematurely.51,52

Analyses conducted to confirm that improvements in
the MADRS scores were not due merely to sedative ef-
fects indicated that quetiapine has significant treatment-
specific benefits on depressive symptoms independent of
any sedating effects (as MADRS total scores improve-
ment was similar in patients with and without sedation in
the quetiapine-treated patients). Even though sedation and
somnolence were the most common AEs leading to with-
drawal, the rates of withdrawal were relatively low and
comparable to those in most other trials in depressed
subjects with bipolar disorder. Most discontinuations for
sedation and somnolence occurred in the first week of
treatment. There was a greater difference in change in
MADRS total scores between the quetiapine and placebo
groups in those patients without sedative effects than in
those patients with sedative effects. One possible reason
for this difference is the high response seen in the small
group of patients in the placebo group with sedative ef-
fects (at week 8, change in MADRS total scores = –16.1,
with 55.6% meeting MADRS response criteria; N = 36)
compared to the placebo group without sedative effects
(change in MADRS total scores = –9.7, with 35.5% meet-

Table 3. Most Commonly Reported Adverse Events
(≥ 10% and twice the rate of placebo) (safety population)a

Quetiapine Quetiapine
300 mg/d 600 mg/d Placebo

Adverse Event, N (%) (N = 232) (N = 232) (N = 230)

Dry mouth 95 (40.9) 102 (44.0) 28 (12.2)
Somnolence 76 (32.8) 72 (31.0) 16 (7.0)
Sedation 60 (25.9) 62 (26.7) 19 (8.3)
Dizziness 36 (15.5) 46 (19.8) 17 (7.4)
Constipation 21 (9.1) 28 (12.1) 7 (3.0)
aAll adverse events were coded according to the Medical Dictionary

for Regulatory Activities classification system.
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ing MADRS response criteria; N = 186). Further analysis
in other studies may be useful to better understand the im-
pact of experiencing sedative effects in patients treated
with placebo in bipolar depression, as the change in
MADRS total scores was similar for subjects in both que-
tiapine arms of the combined trials in those with and with-
out sedative effects.

The rates of response and remission in both quetiapine
300- and 600-mg/day groups were significantly superior
to those of placebo, indicating a rapid and effective
treatment response in these patients with bipolar I depres-
sion. The median time to first remission reported here (28
days for both quetiapine groups) was considerably shorter
than that reported for olanzapine monotherapy (57 days),
olanzapine/fluoxetine combination (42 days), or lamotri-
gine (41 days)17,24 but similar to the olanzapine/fluoxetine
combination (32 days) in the second study.24 The median
time to first response was also considerably shorter (22
days for both quetiapine groups) than that reported for
olanzapine monotherapy (55 days) but was similar to that
reported for olanzapine/fluoxetine combination in 2 sepa-
rate studies (21 and 17 days).17,24 In general, when predic-
tors of response were assessed, the results indicated that
treatment with quetiapine showed robust effects regard-
less of which subgroup was being examined.

In addition to improving the main symptoms of depres-
sion, both doses of quetiapine in this combined analysis
were associated with significant improvements in anxiety
symptoms, as shown by change in HAM-A total scores,
indicating a broad effect of treatment, similar to the re-
sults of the BOLDER I study.18,53 The use of lorazepam
and zolpidem (allowed in the first 3 weeks of treatment)
was low and similar between the treatment groups and
therefore unlikely to have influenced the findings of this
study.

Compared with placebo, both doses of quetiapine were
more effective in improving overall quality of life in pa-
tients with bipolar I depression as measured by the
Q-LES-Q SF. These improvements were observed by
week 4 of treatment (first assessment). It is not too sur-
prising that quetiapine also provided significantly supe-
rior improvements on the CGI-S, as these assessments,
which were scored by the investigator, incorporate im-
provements in functioning, symptom severity, and global
satisfaction.

Quetiapine was generally well tolerated. A smaller pro-
portion of patients treated with quetiapine 300 mg/day
withdrew from the study due to AEs than those treated
with quetiapine 600 mg/day. Similar to the report of
olanzapine and olanzapine/fluoxetine combination,17 this
study shows that quetiapine was not associated with
treatment-emergent mania in patients with bipolar I de-
pression. Changes in weight observed with quetiapine
were moderate and did not result in withdrawal from the
study. Weight gain in this study was at the lower end of

the range of that seen with the use of some other atypical
and typical antipsychotics, most of which show mean
body weight gains of 2 to 9 kg.54 These differences should
be treated with caution, however, owing to the variability
of study populations and study duration.

There is some initial evidence to suggest that patients
with bipolar depression may benefit from psychoedu-
cation that includes lifestyle interventions such as diet and
exercise programs.55 It has been shown in a small study of
patients with major depression that increasing the level of
exercise, for example, to 11 to 19 miles/week of walking
or its equivalent, can potentially augment mood and anxi-
ety treatment response and help with weight, lipid, and
glucose control.56 It has been recommended that all pa-
tients taking atypical antipsychotics have their weight and
lipid and glucose levels monitored at baseline and at regu-
lar intervals thereafter.57,58

One limitation of the 2 studies is their relatively short
duration. Efficacy and safety were not assessed beyond 8
weeks, and longer-term studies are required to assess
maintenance of the treatment effect observed in this study.
Although most of the analyses reported here were post
hoc, quetiapine has been shown to be significantly more
effective than placebo in 2 adequately powered and con-
trolled monotherapy trials in bipolar depression in which
the objectives were predefined.18,20

CONCLUSIONS

Quetiapine is more effective than placebo and gener-
ally well tolerated for the treatment of depressive epi-
sodes in patients diagnosed with bipolar I disorder. While
the majority of bipolar depressed patients responded and
even went into remission in this combined analysis, clini-
cians may still need to augment treatment with other
mood stabilizing agents to achieve a maximum clinical
response for some patients. Studies to further explore the
place of combination therapy with quetiapine and other
agents are needed in bipolar depressed patients. Further
information on the longer term response to quetiapine
monotherapy in the continuation and maintenance phases
of bipolar disorder, as well as the longer term safety and
tolerability, would also be valuable.

Drug names: aripiprazole (Abilify), fluoxetine (Prozac and others),
lamotrigine (Lamictal and others), lorazepam (Ativan and others),
olanzapine (Zyprexa), olanzapine/fluoxetine (Symbyax), quetiapine
(Seroquel), zolpidem (Ambien and others).
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