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Objective: The authors evaluated the ef-
ficacy and safety of quetiapine plus lith-
ium or divalproex in the prevention of re-
current mood events in patients with
stabilized bipolar I disorder.

Method: A total of 1,953 patients re-
ceived open-label quetiapine (400–800
mg/day in flexible, divided doses) with ei-
ther lithium or divalproex (target serum
concentrations 0.5–1.2 meq/liter and 50–
125 µg/ml, respectively) for up to 36
weeks. After at least 12 weeks of clinical
stability, 628 patients were randomly as-
signed to double-blind treatment with
quetiapine or placebo, in combination
with lithium or divalproex, for up to 104
weeks. The primary efficacy measure was
time to recurrence of any mood event
(mania, depression, or a mixed episode).

Results: Fewer patients in the quetiapine
group experienced a mood event com-
pared with the placebo group (20.3% ver-

sus 52.1%). The hazard ratio for time to
recurrence of a mood event was 0.32.
Hazard ratios were similar for mania and
depression events (0.30 and 0.33, respec-
tively). Sedation, weight increase, and hy-
pothyroidism occurred more frequently
in the quetiapine group, as did discontin-
uations due to adverse events. The inci-
dence and incidence density of a single
emergent blood glucose value ≥126 mg/
dl were higher in the quetiapine group
(12.6% versus 5.4%; 18.44 versus 9.56 pa-
tients per 100 patient-years). Adverse
events were generally consistent with the
known tolerability profile of quetiapine.

Conclusions: In patients stabilized on
quetiapine plus lithium or divalproex,
continued treatment was associated with
a significant risk reduction in the time to
recurrence of any mood event compared
with placebo and lithium or divalproex.

(Am J Psychiatry 2009; 166:476–488)

Bipolar I disorder is a lifelong psychiatric condition
characterized by episodes of mania, usually interspersed
with episodes of major depression (1). In recent years,
more attention has been focused on long-term manage-
ment of symptoms. While the need for continuous treat-
ment of patients with bipolar I disorder was established a
number of years ago (2), the significant consequences of
multiple episodes (3, 4), as well as the functional impact
and increased morbidity and mortality associated with in-
adequate treatment, are now better appreciated (5, 6). In
fact, recent episodes may be among the strongest predic-
tors of new mania or depression (7). Therefore, the study
of medication that may delay or prevent recurrence is cru-
cial to improving outcomes and quality of life for patients
with bipolar disorder.

There have been relatively few controlled long-term
studies of maintenance therapy, and especially the role of
combination treatment, in patients with bipolar disorder
(8). Current guidelines for maintenance treatment recom-
mend in some circumstances the use of atypical antipsy-
chotics in combination with lithium or divalproex or with
an antidepressant (8–11). These recommendations are

made with the caveat that more controlled trials are
needed, particularly for combination therapies.

This study (Trial 127), conducted at multiple sites across
North America, was performed in parallel with an interna-
tional study (Trial 126) of similar design and size that com-
prised sites in 18 countries (12). Both studies evaluated the
long-term efficacy and safety of quetiapine given in com-
bination with lithium or divalproex in the prevention of
mood events in patients with bipolar I disorder. The study
tested the hypothesis that the combination of quetiapine
and lithium or divalproex would be better than lithium or
divalproex monotherapy for preventing recurrence of
mood events.

Method

Study Design

This was a multicenter, randomized, parallel-group, double-
blind study comparing quetiapine plus lithium or divalproex and
placebo plus lithium or divalproex in the maintenance treatment
of adult patients with bipolar I disorder for up to 104 weeks. A pre-
randomization phase of 12–36 weeks included an open-label
acute treatment period during which patients had to achieve clin-
ical stability for 12 weeks to enter the randomized maintenance
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phase of up to 104 weeks. The study was conducted at 127 centers
in the United States and Canada between March 2004 and De-
cember 2006. The study protocol was compliant with the current
amendment of the Declaration of Helsinki and International
Conference on Harmonization/Good Clinical Practice guidelines.
A written informed consent form approved by the relevant insti-
tutional review boards was signed by all patients.

Patient Population

The key inclusion and exclusion criteria for patients entering
the prerandomization and randomization phases are listed in
Figure 1. Patients were eligible for inclusion regardless of whether
their index episode was manic, depressed, or mixed.

For each potential participant, a history of mania or depression
was determined clinically by the clinical investigator, who was
strongly encouraged to obtain medical documentation of sup-
port. If such documentation was not available, investigators
could use their medical judgment; a history of hospitalization
was not required.

To qualify for the randomized treatment phase, patients had to
have received treatment with quetiapine and either lithium or di-
valproex for at least 12 weeks during the prerandomization phase
and to have reached clinical stability, defined as total scores ≤12
on the Young Mania Rating Scale (YMRS) (13) and Montgomery-
Åsberg Depression Rating Scale (MADRS) (14), assessed on at
least four consecutive visits spanning at least 12 weeks in the pre-
randomization phase, with the allowance of a single excursion of
the YMRS and/or MADRS total scores to 13 or 14 (except at the
last of these consecutive visits).

Study Medication

In the prerandomization phase, patients started on or continued
with flexibly dosed quetiapine (400–800 mg/day in divided doses,
with a recommended target dose of 600 mg/day). Doses were ad-
justed to maximize efficacy and tolerability. Patients also started or
continued an oral dose of open-label lithium or divalproex, which
was chosen by the investigator. During this phase, doses were ad-
justed to achieve target trough serum concentrations of 0.5–1.2
meq/liter for lithium and 50–125 µg/ml for divalproex.

At randomization, patients received either quetiapine plus lith-
ium or divalproex or placebo plus lithium or divalproex twice
daily in a flexible, double-blind manner, by replacing the open-la-
bel quetiapine 100-mg tablets with 100-mg tablets of blinded in-
vestigational product at a rate of one tablet every 2 days. The dose
of quetiapine could be adjusted as clinically indicated within the
dosage range of 400–800 mg/day. Lithium or divalproex doses
were maintained within the previous trough serum ranges and
were not adjusted unless tolerability worsened or serum levels
were outside target concentrations. Low dosages of zolpidem (up
to 10 mg/day) for insomnia, lorazepam (up to 2 mg/day) for anx-
iety, and anticholinergic medications for extrapyramidal symp-
toms were permitted throughout the study.

During both the prerandomization and randomized treatment
phases, patients were allowed to continue using previous medica-
tions for nonpsychiatric medical illnesses, as well as oral contra-
ceptives. In the prerandomization phase, benzodiazepines and
other psychoactive drugs, including antidepressants, anxiolytics,
stimulants, and sedatives, could be used as clinically indicated up
to the last 12 weeks prior to randomization. The use of depot an-
tipsychotics was not permitted during the last 16 weeks prior to
randomization.

Outcome Measures

The primary efficacy measure was the time to recurrence of
any mood event, defined as any of the following: initiation of any
medication to treat mixed, manic, or depressive symptoms, in-
cluding an antipsychotic, antidepressant, or mood-stabilizing
agent other than lithium or divalproex or an anxiolytic other than
lorazepam; psychiatric hospitalization; YMRS or MADRS total
scores ≥20 at two consecutive assessments; or discontinuation
from the study because of a mood event (as determined by the in-
vestigator). YMRS and MADRS scores were recorded at each visit.
Visits were conducted at weekly intervals for weeks 0–2, every 2
weeks for weeks 2–8, at monthly intervals for weeks 8–52, and ev-
ery 2 months thereafter.

Secondary efficacy measures included the time to recurrence
of mania or depression. Mixed events with predominantly manic
or depressive symptoms were classified as manic and depressed

FIGURE 1. Key Inclusion and Exclusion Criteria for the Prerandomization and Randomization Phases in a Placebo-
Controlled Trial of Quetiapine in Combination With Lithium or Divalproex

a Assessed at a minimum of four consecutive visits spanning at least 12 weeks in the prerandomization phase, with the allowance of a single
excursion (Young Mania Rating Scale and/or Montgomery-Åsberg Depression Rating Scale total scores of 13 or 14; except at the last of these
consecutive visits).

Inclusion Criteria Exclusion Criteria

Prerandomization Phase

≥18 years of age

DSM-IV diagnosis of bipolar I disorder

≥1 manic, depressed, or mixed episode in past 2 years

At enrollment, experiencing (or experienced in past 26 weeks) acute 
mood episode (DSM-IV) treated with quetiapine with lithium or 
divalproex (documented by medical records)

DSM-IV diagnosis of an anxiety disorder

Known intolerance or lack of response to quetiapine or to the 
assigned mood stabilizer, as judged by the investigator

Substance dependence or abuse

Use of cytochrome P450 3A4 inhibitors or inducers in 14 days prior 
to enrollment

Unstable/inadequately treated medical illness

Females of childbearing potential not using reliable method of 
contraception, or who were pregnant or lactating

Randomized Treatment Phase

Achieved ≥12 weeks clinical stability during prerandomization phase 
following treatment with quetiapine (400–800 mg/day) with 
lithium or divalproex (Young Mania Rating Scale and Montgomery-
Åsberg Depression Rating Scale total scores ≤12)

a

Hospitalization due to a mood episode (mixed, mania, or 
depression) or suicide attempt during prerandomization phase

History of ECT

Substance dependence or abuse
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events, respectively, as judged by the clinical investigator. The
overall level of patient acceptance of quetiapine compared with
placebo was assessed by examining the time to all-cause treat-
ment discontinuation. Other secondary outcome measures in-
cluded severity of manic, depressive, and psychotic symptoms, as
quantified by scores on the YMRS, the MADRS, the Clinical Global
Impression scale modified for bipolar disorder (CGI-BP) (15), and
the positive subscale of the Positive and Negative Syndrome Scale
(PANSS) (16). The Sheehan Disability Scale (17) was used to assess
functioning, and quality of life was measured using the Psycho-
logical General Well-Being Index (18).

Safety Endpoints

The occurrence of adverse events (overall and drug-related)
and withdrawals due to adverse events were recorded at each as-
sessment. Adverse events were classified using the Medical Dic-
tionary for Regulatory Activities nomenclature. Additional safety
endpoints included laboratory test results (assessed at enroll-
ment, at randomization, and at regular intervals throughout the
study), vital signs, weight, body mass index (BMI), ECG results,
and physical examination results. Results for glucose and lipid
parameters were grouped in two ways: the first included all sam-
ples regardless of fasting status, and the second included a subset
of samples that were considered to be patient self-reported fast-
ing (at least 8 hours from time of last meal to blood sampling, al-
though this did not exclude the possibility of fluid or other addi-
tional caloric intake). Changes in serum glucose levels were also
evaluated for patients with diabetes (in this study defined as a
fasting glucose level ≥126 mg/dl or a nondocumented fasting glu-

cose level ≥200 mg/dl at randomization, a history of diabetes, or
glycosylated hemoglobin [HbA1c] above 7.5% at randomization),
or diabetic risk factors, which included a fasting glucose level
≥100 and <126 mg/dl at randomization, a history of gestational
diabetes, or a BMI ≥35. These measures were used not as diagnos-
tic categories but for the purposes of data analysis of patient sub-
groups. Adverse events potentially associated with diabetes (an
aggregated set of adverse events, including hyperglycemia, diabe-
tes mellitus, hyperinsulinemia, insulin resistance, increased
blood insulin, diabetic ketoacidosis, polydipsia, thirst, and poly-
uria) were also recorded. Extrapyramidal symptoms were as-
sessed with the Simpson-Angus Scale (19), the Barnes Akathisia
Rating Scale (20), and the Abnormal Involuntary Movement Scale
(21). The open-label safety population included all patients who
entered the prerandomization phase and received at least one
dose of study medication.

Statistical Analysis

The Cox proportional hazards model was used to analyze the
time to any mood event by estimating the hazard ratio of recur-
rence between treatment groups. The time to an event was cen-
sored when a patient discontinued from or completed the study
without experiencing a manic, depressed, or mixed event. Hazard
ratios and corresponding 95% confidence intervals (CIs) were de-
termined for the quetiapine versus placebo treatment groups by
calculating the hazard rate, the probability that if a mood event
has not occurred it will occur during the next time interval, di-
vided by the length of that interval. The hazard ratio gives an esti-
mate of the relative risk of a mood event and provides an assess-

FIGURE 2. Disposition of Bipolar I Patients in the Prerandomization and Randomized Treatment Phases of a Placebo-
Controlled Trial of Quetiapine in Combination With Lithium or Divalproex

a “Completed treatment” means completing a maximum of 104 weeks of randomized treatment or remaining on the assigned treatment until
the study was terminated.

Enrolled 
(N=1,953)

Premature discontinuation during 
prerandomization phase (N=1,325)

Eligibility criteria not fulfi lled (N=54)

Adverse event (N=404)

Lack of therapeutic response (N=74)

Withdrawal of consent (N=269)

Lost to follow-up (N=329)

Other (N=194)

Completed prerandomization phase 
but was not randomized (N=1)

Premature discontinuation during  
randomized treatment (N=247)

Mood event (N=163)

Eligibility criteria not fulfi lled (N=5)

Adverse event (N=8)

Lack of therapeutic response (N=0)

Withdrawal of consent (N=26)

Lost to follow-up (N=25)

Other (N=20)

Quetiapine 
plus lithium 
or divalproex 

(N=310)

Placebo plus 
lithium or 
divalproex 
(N=313)

Completed 
treatmenta 

(N=66)

Completed 
treatmenta 

(N=110)

Premature discontinuation during  
randomized treatment (N=200)

Mood event (N=63)

Eligibility criteria not fulfi lled (N=8)

Adverse event (N=35)

Lack of therapeutic response (N=2)

Withdrawal of consent (N=32)

Lost to follow-up (N=30)

Other (N=30)

Randomized 
(N=628)

Intent-to-
treat sample 

(N=623)
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ment of treatment efficacy by comparing time to an event. A
priori, the study concluded when 227 mood events occurred.
Thus, the overall time in the study varied between patients. The
sample size was based on achieving an assumed hazard ratio of
0.65 for quetiapine combination treatment versus placebo com-
bination treatment. To provide 90% power with a two-tailed test
at a significance level of 0.05, 227 patients with a documented re-
currence of a mood event were required.

Time to all-cause discontinuation was assessed with the same
Cox proportional hazards model. Scores on the YMRS, MADRS,
CGI-BP, PANSS positive subscale, and Psychological General
Well-Being Index were analyzed using a mixed-model repeated-
measures analysis of all assessments from randomization up to,
but excluding, the first mood event. The assigned co-treatment
(either lithium or divalproex) and treatment group were included
as fixed-effect covariates. The Sheehan Disability Scale total
score was summarized for each patient using the mean change
from baseline across all assessments from randomization up to,
but excluding, the first mood event. These mean changes were
analyzed using analysis of covariance with the baseline Sheehan
Disability Scale total score, assigned co-treatment (lithium or di-
valproex), and treatment as fixed effects. A stepwise sequential
procedure was employed throughout the confirmatory part of
the study to ensure a multiple level of significance of 0.05. The
time to a mood event, time to a manic event, time to a depressed
event, and mean change in Sheehan Disability Scale total score
were tested sequentially.

Descriptive statistics were used to summarize changes from
baseline in laboratory test results, weight changes, vital signs, ECG
results, and scores on the Simpson-Angus Scale, Barnes Akathisia
Rating Scale, and Abnormal Involuntary Movement Scale. Statisti-
cal analysis of safety endpoints was not planned in the study pro-
tocol. Incidence densities of increases in blood glucose to hyper-
glycemic levels were calculated ([total number of patients with a
glucose value ≥126 mg/dl emerging during randomized treat-
ment/total patient-years of exposure] × 100), where the time until
the first value ≥126 mg/dl (or until the last dose for patients with
no values ≥126 mg/dl) was calculated for each patient.

Results

Of the 1,953 patients enrolled in the study, 1,325 (67.8%)
discontinued prior to the randomized treatment period.
Of the 628 patients randomly assigned to double-blind
treatment, 623 received at least one dose of study medica-
tion and were included in the intent-to-treat study popu-
lation (Figure 2). The quetiapine and placebo groups were
generally similar with regard to demographic characteris-
tics and illness severity at randomization (Table 1).

During randomized treatment, the mean of the individ-
ual median daily doses of quetiapine was 519 mg and the
mean duration of quetiapine exposure was 240 days. The
mean duration of exposure to placebo was 178 days. Dur-

TABLE 1. Demographic and Current Illness Characteristics of Patients With Bipolar I Disorder in the Prerandomization and
Randomized Treatment Phases (Enrollment and Intent-to-Treat Populations) in a Placebo-Controlled Trial of Quetiapine in
Combination With Lithium or Divalproex

Characteristic

Prerandomization Phase Randomized Treatment Phase

All Enrolled Patients 
(N=1,953)

Quetiapine + Lithium or 
Divalproex (N=310)

Placebo + Lithium or 
Divalproex (N=313)

Intent-to-Treat 
Population (N=623)

N % N % N % N %
Gender

Male 883 45.2 151 48.7 145 46.3 296 47.5
Female 1,070 54.8 159 51.3 168 53.7 327 52.5

Mean SD Mean SD Mean SD Mean SD
Age (years) 38.1 11.7 40.6 11.7 39.6 11.7 40.1 11.7
Weight (kg) 86.4 21.9 94.3 22.1 91.1 19.5 92.7 20.8

N % N % N % N %
Race

White 1,561 79.9 248 80.0 261 83.4 509 81.7
Black 265 13.6 46 14.8 34 10.9 80 12.8
Asian 19 1.0 4 1.3 3 1.0 7 1.1
None listed 108 5.5 12 3.9 15 4.8 27 4.3

Co-treatment
Lithium 775 39.7 131 42.3 134 42.8 265 42.5
Divalproex 1,075 55.0 179 57.7 179 57.2 358 57.5
None 103 5.3

DSM-IV diagnosis of bipolar I 
disorder, most recent episode
Mania 423 21.7 63 20.3 84 26.8 147 23.6
Depression 665 34.1 104 33.5 87 27.8 191 30.7
Mixed 865 44.3 143 46.1 142 45.4 285 45.7

Rapid cycling
No 915 46.9 156 50.3 147 47.0 303 48.6
Yes 1,017 52.1 153 49.4 165 52.7 318 51.0
Unknown 21 1.1 1 0.3 1 0.3 2 0.3

Mean SD Mean SD Mean SD Mean SD
Young Mania Rating Scale, total 

scorea
14.6b 9.8 3.6 3.1 3.5 3.1 3.6 3.1

Montgomery-Åsberg Depression 
Rating Scale, total scorea

21.3c 11.1 5.0 3.7 4.6 3.6 4.8 3.6

a Baseline scores for respective phases.
b N=1,753.
c N=1,751.
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ing the randomized phase, 42.5% of patients were treated
with lithium and 57.5% of patients were treated with dival-
proex. The median serum concentrations of lithium for
the quetiapine and placebo groups were 0.74 and 0.71
meq/liter, respectively; the median serum concentrations
of divalproex were 68.91 and 71.38 µg/ml, respectively.

Overall, 28.3% (176/623) of patients reached the end of
the study at 104 weeks of treatment or were still undergo-
ing treatment when the study was terminated: 35.5% (110/
310) of the quetiapine group and 21.1% (66/313) of the
placebo group (Figure 2).

Time to Recurrence of a Mood Event

The quetiapine treatment combination was signifi-
cantly more effective than the placebo treatment combi-
nation in increasing the time to recurrence of any mood
event (Figure 3). The hazard ratio for the time to recur-
rence of a mood event was 0.32 (95% CI=0.24–0.42,
p<0.0001), a risk reduction of 68%. Fewer patients in the
quetiapine group experienced mood events (20.3% [63/
310], versus 52.1% [163/313] in the placebo group). To re-
duce the impact of potential discontinuation effects on
the analyses and conclusions, an additional post hoc anal-
ysis was performed in which data were censored to ex-
clude events occurring within the first 4 weeks of random-

ized treatment. The hazard ratio for the time to recurrence
of a mood event was 0.33 (95% CI=0.23–0.47, p<0.0001), a
risk reduction of 67%.

Secondary analyses of patient subgroups demonstrated
that time to recurrence of a mood event was not depen-
dent on the nature of the index episode (Table 2), lithium
or divalproex co-treatment, or rapid cycling (see Table S1
in the data supplement that accompanies the online edi-
tion of this article).

Secondary Efficacy Variables

The quetiapine combination treatment was signifi-
cantly more effective than the placebo combination treat-
ment in increasing the time to recurrence of a mania or a
depression event (Figure 3). There was a 70% risk reduc-
tion (hazard ratio=0.30; 95% CI=0.18–0.49, p<0.0001) in
the time to recurrence of a mania event and a 67% risk re-
duction in the time to recurrence of a depression event
(hazard ratio=0.33; 95% CI=0.23–0.48, p<0.0001). Censor-
ing of data to exclude events occurring within 4 weeks of
randomization resulted in hazard ratios of 0.33 (95% CI=
0.18–0.61, p<0.001) and 0.33 (95% CI=0.22–0.51, p<0.0001)
for mania and depression events, respectively.

As observed for the primary efficacy measure, hazard
ratios for the time to recurrence of mania or depression

FIGURE 3. Kaplan-Meier Curves for Time to Recurrence of a Mood Event and Discontinuation From the Study (Intent-to-
Treat Population) for Patients in a Placebo-Controlled Trial of Quetiapine in Combination With Lithium or Divalproex
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events associated with quetiapine treatment were low and
independent of the nature of the index episode (Table 2).
The time to all-cause treatment discontinuation during
randomized treatment was longer in the quetiapine group
compared with the placebo group (Figure 3). Kaplan-
Meier estimates of time to 50% all-cause discontinuation
were 212 days for the quetiapine group and 114 days for
the placebo group.

Quetiapine combination treatment was associated with
a significantly lower severity of interepisode mania and
depression symptoms during the period of remission than
placebo combination treatment (p≤0.001), as measured
by the estimated difference in total mean scores on the
YMRS, MADRS, and CGI-BP (see Table S2 in the online
data supplement). The change in the severity of interepi-
sode psychotic symptoms, as measured by the PANSS pos-
itive subscale, was not significantly different between the
quetiapine and placebo treatment groups (difference be-
tween groups=–0.18, p=0.0521). This trend between
groups favored quetiapine treatment. There were no sig-
nificant differences between groups in interepisode
change in functioning (Sheehan Disability Scale) or qual-
ity of life (Psychological General Well-Being Index).

Safety and Tolerability

Table 3 summarizes adverse events during the preran-
domization (all patients enrolled) and randomized treat-
ment (intent-to-treat population) phases of the study; rea-
sons for premature discontinuation from the study are
presented in Figure 2.

During the prerandomization phase, adverse events
were reported by 85.2% (1,652/1,938) of patients (open-la-
bel safety population), and 20.3% (394/1,938) of patients
in the open-label safety population experienced adverse

events that were considered to have led to withdrawal
from the study. Sedation was the only adverse event with a
frequency ≥5% that prompted discontinuation during
prerandomization treatment with quetiapine; discontinu-
ation because of sedation was reported in 128 (6.6%) pa-
tients. Emergent adverse events judged by the investigator
to have been drug-related were reported by 71.6% (1,387/
1,938) of the open-label safety population.

During the randomized treatment phase, a similar pro-
portion of patients in both groups reported any adverse
event (78.4% [243/310] in the quetiapine group and 76.7%
[240/313] in the placebo group). Adverse events leading to
discontinuation were reported in 11.3% (35/310) and 2.6%
(8/313) of patients in the quetiapine and placebo groups,
respectively. No single adverse event leading to discontin-
uation was reported at a frequency ≥5% during the ran-
domized treatment phase. Serious adverse events were re-
ported by 18 (5.8%) patients in the quetiapine group and
seven (2.2%) in the placebo group. Emergent adverse
events judged by the investigator to have been drug re-
lated were reported by 40.0% (124/310) and 32.3% (101/
313) of patients in the quetiapine and placebo groups, re-
spectively. Only three adverse events were found to have
significantly greater occurrences in the quetiapine group
compared with the placebo group during the randomized
treatment phase—sedation, weight increase, and hy-
pothyroidism. Insomnia was significantly greater in the
placebo group compared with the quetiapine group. One
patient in the quetiapine group committed suicide 24 days
after discontinuing the study; the investigator attributed
no study cause to the suicide.

During the prerandomization phase of the trial, a mean
weight increase of 3.1 kg was reported between enroll-
ment and randomization, with 23.1% of patients experi-

TABLE 2. Hazard Ratios for Time to Recurrence of a Mood Event Stratified According to Index Episode (Intent-to-Treat Pop-
ulation) in a Placebo-Controlled Trial of Quetiapine in Combination With Lithium or Divalproexa

Index Episode and Study 
Treatment

Type of Mood Event

Any Mood Event Mania Depression

N %
Hazard 
Ratio 95% CI N %

Hazard 
Ratio 95% CI N %

Hazard 
Ratio 95% CI

Mania 0.29 0.15– 0.55 0.30 0.12– 0.75 0.29 0.12– 0.71
Quetiapine + lithium or 

divalproex (N=63)
12 19.1 6 9.5 6 9.5

Placebo + lithium or 
divalproex (N=84)

44 52.4 22 26.2 22 16.2

Depression 0.30 0.17– 0.52 0.35 0.12–1.03 0.28 0.15– 0.54
Quetiapine + lithium or 

divalproex (N=104)
18 17.3 5 4.8 13 12.5

Placebo + lithium or 
divalproex (N=87)

43 49.4 10 11.5 33 37.9

Mixed 0.34 0.23–0.52 0.31 0.16–0.63 0.37 0.22–0.62
Quetiapine + lithium or 

divalproex (N=143)
33 23.1 11 7.7 22 15.4

Placebo + lithium or 
divalproex (N=142)

76 53.5 29 20.4 47 33.1

a Recurrence was defined as initiation of an antipsychotic, an antidepressant, a mood stabilizing agent other than lithium or divalproex, an
anxiolytic other than lorazepam, or any other medication to treat a manic, depressive, or mixed event; hospitalization for a mixed event,
mania, or depression; total scores ≥20 on the Young Mania Rating Scale or Montgomery-Åsberg Depression Rating Scale at two consecutive
assessments or at the final assessment if the patient discontinued; or discontinuation from the study by the patient if, according to the inves-
tigator, the discontinuation was due to a mood event (mania, depression, or mixed).
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encing an increase in weight ≥7%. During the randomized
treatment phase, patients in the quetiapine group had a
mean weight gain of 0.5 kg, whereas those in the placebo
group lost an average of 2.0 kg. In the quetiapine group,
those receiving divalproex (N=179) gained more weight
than those receiving lithium (N=131) during the random-
ized treatment phase (0.79 versus 0.01 kg, respectively).
The proportions of randomized patients experiencing
≥7% increases in weight were 11.5% and 3.7% for the que-
tiapine and placebo groups, respectively. In the quetiapine
group, the total mean weight gain from enrollment to the
end of the randomized treatment phase was 5.3 kg. Figure
4 shows the mean changes in weight occurring over the
course of the study.

Changes in glucose, HbA1c, insulin, and lipid parame-
ters recorded over the course of the study are presented in
Table 4 and Figure 4. For patients in the quetiapine group,
the mean change from enrollment to end of randomized
treatment was 6.61 mg/dl for glucose level and 35.40 mg/
dl for triglyceride level. The incidence of a single emergent
blood glucose value ≥126 mg/dl was higher in the quetia-
pine group than in the placebo group (12.6% versus 5.4%),
as was the incidence density (18.44 versus 9.56 patients
per 100 patient-years). The incidence of adverse events
potentially associated with diabetes (as defined in the
Method section) was assessed in both the prerandomiza-
tion (2.6%) and randomized treatment phases (5.2% and
1.6% for the quetiapine and placebo groups, respectively).

Adverse events potentially associated with extrapyrami-
dal symptoms (e.g., akathisia, cogwheel rigidity, restless-
ness, and tremor) were reported by 15.5% of patients re-
ceiving quetiapine in the prerandomization phase and by
11.0% and 9.6% of patients in the quetiapine and placebo
groups, respectively, in the randomized treatment phase.
Most patients in both treatment groups improved over
time or had no change in scores on the Simpson-Angus

Scale, Barnes Akathisia Rating Scale, and Abnormal Invol-
untary Movement Scale from randomization to last as-
sessment. The proportion of patients with worsening
scores on these scales was low and was similar between
treatment groups.

Discussion

In this study of patients with bipolar I disorder who were
stabilized on combination treatment with quetiapine plus
lithium or divalproex, continuation of this treatment sig-
nificantly increased the time to recurrence of any mood
event compared with placebo plus lithium or divalproex.
The risk reduction was 68% for time spent in the study be-
fore any mood event was reported, with risk reductions of
70% for mania and 67% for new depression. These reduc-
tions were independent of the nature of the index episode
or whether the patient was receiving lithium or divalproex
concomitantly, supporting a broad efficacy of quetiapine
in delaying the time to recurrence of a mood event. All-
cause termination favored the quetiapine combination
treatment, with the mean time in study of 240 days for the
quetiapine group and 178 days for the placebo group. In
the randomized treatment phase, 28% of patients com-
pleted treatment (either the maximum of 104 weeks or un-
til study termination), with 35% of those in the quetiapine
group and 21% of those in the placebo group.

Many studies assessing the effectiveness of therapies for
maintenance treatment have required a period of acute
clinical improvement, sometimes followed by a brief pe-
riod of stabilization, and then randomization. Such stud-
ies are not reflective of real-world treatment, where
patients are stabilized for a number of weeks on combina-
tion treatment and then efforts are made to simplify the
regimen. In the present study, patients had to achieve 12
weeks of clinical stability on combination therapy before

TABLE 3. Adverse Events Reported During Prerandomization and Randomized Treatment Phases (Open-Label and Ran-
domized Safety Populations) in a Placebo-Controlled Trial of Quetiapine in Combination With Lithium or Divalproex

Prerandomization Phase Randomized Treatment Phase

Adverse Event (≥5%)

Quetiapine + Lithium or 
Divalproex (N=1,938)

Adverse Event 
(≥5% in Either 

Group)

Quetiapine + Lithium or 
Divalproex (N=310)

Placebo + Lithium or 
Divalproex (N=313)

p (Quetiapine 
Versus 

Placebo)aN % N % N %
Sedation 571 29.5 Upper respiratory 

tract infection
36 11.6 25 8.0 0.139

Somnolence 416 21.5 Headache 31 10.0 42 13.4 0.213
Dry mouth 391 20.2 Nausea 30 9.7 36 11.5 0.516
Weight increase 315 16.3 Insomnia 29 9.4 61 19.5 <0.001
Tremor 212 10.9 Nasopharyngitis 28 9.0 29 9.3 1.000
Headache 185 9.5 Tremor 27 8.7 26 8.3 0.887
Increased appetite 182 9.4 Sedation 22 7.1 3 1.0 <0.001
Nausea 180 9.3 Weight increase 21 6.8 8 2.6 0.013
Dizziness 178 9.2 Hypothyroidism 20 6.5 4 1.3 <0.001
Fatigue 134 6.9 Vomiting 19 6.1 19 6.1 1.000
Constipation 128 6.6 Back pain 18 5.8 21 6.7 0.741
Vomiting 99 5.1 Influenza 18 5.8 19 6.1 1.000

Cough 18 5.8 12 3.8 0.267
Diarrhea 16 5.2 26 8.3 0.150
Arthralgia 16 5.2 13 4.2 0.574

a Not corrected for multiple comparisons.
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randomization to maintenance therapy, a design reflect-
ing a more real-world approach to recurrence prevention
(22–24). With the strict criteria used for clinical stabiliza-
tion, coupled with the longest duration required for stabi-
lization before randomization to date of any maintenance
study in bipolar disorder, it was to be expected that fewer
patients would meet these criteria than in earlier studies,
for a variety of reasons, including inability to stabilize and
intolerance of combination treatment. Tolerability is an
important concern in choice of maintenance treatments,
because many patients with bipolar disorder are nonad-
herent to prescribed medications, and adverse effects pro-
vide a justification for inconsistent use (25–28). For pa-
tients for whom quetiapine plus lithium or divalproex was
effective and tolerated in the acute phase, continued treat-
ment with this combination during maintenance therapy
was beneficial in sustaining response and preventing re-
currence of symptoms of both mania and depression.

The development of effective maintenance strategies is
a core treatment need for patients with bipolar disorder.
The severe and persistent nature of bipolar disorder is rec-
ognized, yet with effective and sustained treatment, recur-
rences and the overall impact of the illness may be less-
ened dramatically. A fairly long period of stabilization in
this study (12 weeks) ensured that patients were entering
the maintenance phase of treatment, in which usual clini-
cal practice includes recommendations to simplify and
change medications (8–11). Relapse implies new or wors-
ening symptoms during a period of continuing symptoms
or in close proximity to an acute episode (e.g., 4–8 weeks
later), and recurrence is defined by a period of stabiliza-
tion significantly further removed from an acute episode
and the emergence of new mood symptoms (e.g., 8–12 or
more weeks from the episode). Relapses occurring in

proximity to acute episodes cannot be viewed as new epi-
sodes, and study designs using such a definition do not al-
low for assessment of prevention of new episodes. Hence,
the present study required a conservative 12 weeks of sta-
bilization before randomization.

Additional analysis was carried out to further clarify the
impact of medication changes and to ensure that recur-
rence and not relapse was being studied. Because of the
possible risk of discontinuation effects for patients not
fully stabilized at randomization, we selected a cut point
of 4 weeks in order to capture immediate discontinuation
effects (2, 29). We found that risk reductions were similar
to those noted above when patients experiencing a mood
event within the first 4 weeks following randomization
were excluded from the analysis.

Other study designs were considered in developing this
study protocol (30, 31), including stabilization on lithium
or divalproex only, followed by addition of quetiapine or
placebo. The design in this study, in which stabilization
was achieved with combination treatment, after which the
medication regimen was simplified, was chosen because
of its approximation to real-world practice for patients
with bipolar disorder. This design creates an enriched
sample of patients who are responsive to and tolerant of
the combination of quetiapine and lithium or divalproex.
An alternative could be stabilization on any combination
of medications, transition to the medications of interest,
requirement for an additional period of stabilization, and
then randomization of half of the participants to placebo.
This would theoretically have been an interesting ap-
proach, but would likely leave a sample too small for
meaningful analysis. Finally, a few studies have tried to
use a purely prophylactic design, in which patients with a
history of a highly relapsing course of illness are enrolled

FIGURE 4. Changes in Weight and Glucose Levels From Randomization to End of Study (Observed Cases, Randomized
Safety Population) in a Placebo-Controlled Trial of Quetiapine in Combination With Lithium or Divalproexa

a Observed case data do not reflect mean changes at end of treatment.
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TABLE 4. Changes in Weight, Body Mass Index (BMI), and Laboratory Assessments During the Prerandomization and Ran-
domized Treatment Phases (Open-Label and Randomized Safety Populations) in a Placebo-Controlled Trial of Quetiapine
in Combination With Lithium or Divalproexa

Measure

Prerandomiza-
tion Phase Randomized Treatment Phase

Enrollment to End 
of Treatment

Quetiapine + Lith-
ium or Divalproex 

(N=1,938)

Quetiapine + Lith-
ium or Divalproex 

(N=310)

Placebo + Lithium 
or Divalproex 

(N=313)

p (Quetia-
pine Versus 
Placebo)b

Quetiapine + Lith-
ium or Divalproex 

(N=310)
Mean or 
Median SD

Mean or 
Median SD

Mean or 
Median SD Mean SD

Weight (kg)
Baseline 86.46 21.7 94.16 22.1 91.48 19.1
Mean change 3.11 5.6 0.46 6.0 –1.95 5.1 <0.0001 5.30 14.7
Median change 2.10 0.40 –1.50

BMI
Baseline 29.86 7.1 32.32 7.2 31.53 6.5
Mean change 1.09 2.0 0.16 2.1 –0.66 1.7 <0.0001 NA NA
Median change 0.70 0.10 –0.50

Glucose (mg/dl)c

Baseline 91.65 22.7 93.57d 18.5 92.79 21.4
Mean change 4.34 25.6 6.11d 54.5 0.29 22.6 0.0986d 6.61e 23.4
Median change 2.00 1.00 0.00

Glucose, patients with diabetes (mg/dl)
Baseline NA NA 125.16 24.4 126.88 43.3
Mean change 10.93 54.5 30.03 142.8 –17.16 43.9 0.0771 NA NA
Median change 4.00 –1.00 –9.50

Glucose, patients with diabetes risk (mg/dl)
Baseline NA NA 94.44 13.4 93.56 11.8
Mean change 2.86 24.1 0.20 19.0 1.41 16.5 0.6659 NA NA
Median change 2.00 0.00 1.00

Glucose, no diabetes risk (mg/dl)
Baseline NA NA 85.82 8.7 85.97 9.1
Mean change 3.71 17.1 3.57 14.9 3.05 17.4 0.7736 NA NA
Median change 3.00 2.00 1.00

HbA1c (glycosylated hemoglobin) (%)
Baseline 5.43 0.7 5.42 0.7 5.38 0.7
Mean change 0.02 0.4 0.20 0.5 0.03 0.4 <0.0001 0.17e 0.6
Median change 0.00 0.20 0.00

Insulin (pmol/l)
Baseline 122.53 174.1 156.16 171.3 151.77 171.7
Mean change 49.15 339.6 32.48 181.7 19.42 256.8 0.5119 67.17e 157.7
Median change 14.00 7.00 0.00

Total cholesterol (mg/dl)
Baseline 199.79 41.4 203.99 46.6 198.43 41.5
Mean change 0.55 32.6 –1.46 34.6 –8.80 30.5 0.0092 NA NA
Median change 0.00 –2.00 –8.50

Low-density lipoprotein cholesterol (mg/dl)
Baseline 113.79 33.9 112.98 36.5 110.74 33.2
Mean change –2.64 26.4 –1.39 27.9 –4.78 23.5 0.1435 NA NA
Median change –3.00 –1.50 –5.00

High-density lipoprotein cholesterol (mg/dl)
Baseline 50.15 14.1 47.71 14.8 48.65 14.0
Mean change –1.46 8.8 0.52 8.1 0.21 8.0 0.6482 NA NA
Median change –1.00 0.00 0.00

Triglycerides (mg/dl)
Baseline 178.10 118.7 218.77 190.6 199.33 125.7
Mean change 27.18 122.2 0.75 138.6 –22.43 122.6 0.0401 35.40 125.6
Median change 18.00 4.00 –17.5

N % N % N % N %
Glucose shift (normal to ≥126 mg/dl) 60 5.2 42d 16.2 30 11.2 0.0998d NA NA
a Values for the prerandomization phase represent change from enrollment to randomization, and for the randomized treatment phase,

change from randomization to end of treatment. NA=not available.
b Not corrected for multiple comparisons.
c Represents total values for “Glucose, patients with diabetes,” “Glucose, patients with diabetes risk,” and “Glucose, no diabetes risk” subpop-

ulations as defined in the Method section. One patient in the quetiapine + lithium or divalproex group experiencing diabetic ketoacidosis
and renal failure over the course of randomized treatment had an increase of 776 mg/dl in glucose level from randomization. The patient is
included in the analysis. Exclusion of this patient from the analysis results in the following values: baseline glucose level=93.46 mg/dl (SD=
18.4), mean change=3.33 mg/dl (SD=28.8), no significant difference between groups; baseline glucose (patients with diabetes)=125.19 mg/
dl (SD=24.7), mean change=9.31 mg/dl (SD=68.1), no significant difference between groups; glucose shift (normal at randomization to ≥126
mg/dl at any point in treatment), N=41 (15.9%) for the quetiapine group, no significant difference between groups.

d Values presented include data from all patients.
e Self-reported fasting values; at least 8 hours from time of last meal to blood sampling, other caloric input not excluded.
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during remission and randomized to adjunctive drug or
placebo (32, 33). The issue of patient burden in long-term
treatment trials was eloquently discussed in a review of
one such study (31).

The development of long-term trials is complex. Nu-
merous decisions must be made on entry, cut points, and
termination. Patient safety and study burden must be con-
sidered in the design. In this study, a fairly rigorous defini-
tion of stabilization was required before patients could en-
ter the randomization phase: both depressive and manic
symptoms had to be below syndromal level. In fact, nota-
ble improvement was seen for those patients who stabi-
lized, and entry levels of depression and mania were in the
minimal symptom range. Discontinuation due to a mood
event could occur by a number of routes, including clini-
cian judgment, addition of new medications for an emerg-
ing episode, or a score ≥20 on the MADRS or YMRS. Al-
though a score ≥20 on the YMRS could be viewed as high
for as an outcome measure, it was set at this level to im-
prove the reliability of the measure, keeping in mind, as
noted, that a number of routes of discontinuation were al-
lowed. This same discussion would apply as well to de-
pression recurrence assessment using the MADRS. More-
over, using what may be considered relatively high cutoff
scores also limits the risk of incorrectly categorizing a pa-
tient as having a recurrence, while still supporting clinical
judgment as an option to discontinue any patient viewed
as experiencing symptoms consistent with a recurrence.

There were no differences in interepisode functioning
and quality-of-life measures between the quetiapine and
placebo groups, despite the long observation period. Peo-
ple with bipolar disorder often have impaired psychosocial
functioning (34–37), and some degree of functional impair-
ment is evident even after remission of symptoms. Mac-
Queen and colleagues reported that up to 60% of individu-
als with bipolar disorder do not regain full functioning in
occupational and social domains (38). It is possible that the
potential for functional improvement is optimized if pa-
tients maintain a sustained remission over longer-term fol-
low-up, and with psychosocial support (39).

The significant delay to recurrence with quetiapine plus
lithium or divalproex in this study regardless of type of
mood event or index episode is notable. An earlier long-
term but uncontrolled study did not support significant
prevention of depressive symptoms with clozapine (40),
and other controlled studies with atypical antipsychotics
did not enroll patients who had an index episode of de-
pression, only manic or mixed episodes (41). In the
present study, quetiapine with lithium or divalproex was
more effective in preventing episodes of all types than pla-
cebo with lithium or divalproex. Well-controlled studies of
quetiapine monotherapy for recurrence prevention would
further clarify the strength of this effect.

The rate of emergent adverse events for the randomized
treatment phase was lower than that for the prerandom-
ization phase, which suggests that adverse events emerge

within weeks of treatment initiation and are less likely to
emerge thereafter. A post hoc statistical analysis of tolera-
bility across the two treatment groups indicated that seda-
tion, weight gain, and hypothyroidism were significantly
greater in the quetiapine group than in the placebo group.
However, these results must be interpreted with caution as
the analyses were performed without correcting for multi-
ple comparisons, which increases the likelihood of a type I
statistical error.

The total mean weight gain from enrollment to the end
of the randomized treatment phase was 5.3 kg in the group
taking quetiapine plus lithium or divalproex. This is a
greater degree of weight gain than that reported in a recent
review of patients treated with quetiapine in schizophre-
nia clinical trials (mean weight gain of 3.2 kg over 52 weeks
of treatment) (42). Given that patients in the placebo
group lost an average of 2.0 kg while those in the quetia-
pine group gained a small amount of weight at the dosages
used (400–800 mg/day of quetiapine), there is the poten-
tial for weight gain with longer-term quetiapine combina-
tion therapy.

In the quetiapine group, the mean change in glucose
level from enrollment to the end of the randomized treat-
ment phase was 6.61 mg/dl. The incidence and incidence
density of a single emergent blood glucose value ≥126 mg/
dl was higher in the quetiapine group than in the placebo
group (12.6% versus 5.4% and 18.44 versus 9.56 patients
per 100 patient-years, respectively). However, blood sam-
ples could not be confirmed as fasting samples despite a
patient-reported 8-hour interval since the last meal, as pa-
tients could have had other caloric intake during that in-
terval. The study was not designed to identify or confirm
the emergence of diabetes on the basis of fasting blood
glucose assessments, which require confirmation of fast-
ing blood glucose values ≥126 mg/dl within a few days
(43). In this study, blood samples were taken 12 weeks
apart with no requirement for repeated testing after ab-
normal results. However, the data suggest that increases in
glucose and triglyceride levels may occur in some patients
taking quetiapine, and it is important that this issue re-
ceive further focused study. Compared with placebo,
changes in blood glucose levels during randomized treat-
ment with quetiapine were most pronounced in patients
categorized as diabetic on the basis of historical informa-
tion and other data collected at randomization. Similar to
glucose changes, changes in HbA1c and insulin were larg-
est in patients with likely diabetes, with smaller changes
observed in patients showing diabetic risk factors, while
nondiabetic patients remained relatively stable (data not
shown). Overall, a significantly greater change in HbA1c
values was observed in the quetiapine group compared
with the placebo group during the randomized treatment
phase. Over long-term treatment, consideration should be
given to assessment of metabolic parameters. These data
will be needed to fully elucidate the risk-benefit ratio of
long-term use of quetiapine in combination therapy.
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Limitations of this study include the fact that the sample
may not have reflected a usual outpatient setting sample
given the exclusion criteria and the need for patients to
stabilize and sustain stabilization for a number of months.
The metabolic impact of quetiapine in combination treat-
ment was not a special focus of the design, and thus fur-
ther study will be needed to fully assess the relative risk-
benefit ratio of this treatment.

This study supports the efficacy of quetiapine in combi-
nation with lithium or divalproex to prevent recurrence of
mood episodes in patients with bipolar I disorder. This is
the first and only atypical antipsychotic to show efficacy,
regardless of whether the index episode was manic or de-
pressed, in preventing recurrence to either pole, an effect
replicated in Trial 126 (12). For patients who respond to
quetiapine plus lithium or divalproex in acute treatment,
continued treatment with the combination appears to be
beneficial as maintenance therapy. Combination treat-
ment is the basis of treatment for many patients with bi-
polar I disorder, and decisions regarding long-term use of
quetiapine should consider individual patient risk for
obesity, diabetes, and other comorbid medical conditions.
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