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Objective: The authors compared the ef-
ficacy of olanzapine and lithium in the
prevention of mood episode relapse/
recurrence.

Method: Patients with a diagnosis of bi-
polar disorder (manic/mixed), a history of
two or more manic or mixed episodes
within 6 years, and a Young Mania Rating
Scale total score ≥20 entered the study
and received open-label cotreatment
with olanzapine and lithium for 6–12
weeks. Those meeting symptomatic re-
mission criteria (Young Mania Rating
Scale score ≤12; 21-item Hamilton de-
pression scale score ≤8) were randomly
assigned to 52 weeks of double-blind
monotherapy with olanzapine, 5–20 mg/
day (N=217), or lithium (target blood
level: 0.6–1.2 meq/liter) (N=214).

Results: Symptomatic relapse/recur-
rence (score ≥15 on either the Young Ma-

nia Rating Scale or Hamilton depression
scale) occurred in 30.0% of olanzapine-
treated and 38.8% of lithium-treated pa-
tients. The noninferiority of olanzapine
relative to lithium (primary objective) in
preventing relapse/recurrence was met,
since the lower limit of the 95% confi-
dence interval on the 8.8% risk difference
(–0.1% to 17.8%) exceeded the predefined
noninferiority margin (–7.3%). Secondary
results showed that compared with lith-
ium, olanzapine had significantly lower
risks of manic episode and mixed episode
relapse/recurrence. Depression relapse/
recurrence occurred in 15.7% of olanza-
pine-treated and 10.7% of lithium-treated
patients. Mean weight gain during open-
label cotreatment was 2.7 kg; during dou-
ble-blind monotherapy, weight gain was
significantly greater with olanzapine (1.8
kg) than with lithium (–1.4 kg).

Conclusions: These results suggest that
olanzapine was significantly more effec-
tive than lithium in preventing manic and
mixed episode relapse/recurrence in pa-
tients acutely stabilized with olanzapine
and lithium cotreatment. Both agents
were comparable in preventing depres-
sion relapse/recurrence.

(Am J Psychiatry 2005; 162:1281–1290)

Despite ongoing maintenance therapy, patients with
bipolar disorder will experience frequent fluctuations in
symptom severity and multiple relapses. Prospective
naturalistic studies examining relapse have reported re-
lapse risks ranging from 44% in 1 year (1) to 73%–88.7%
over 4–5 years (2, 3). To date, a limited number of thera-
peutic agents have been available for the long-term treat-
ment of bipolar disorder. Lithium has been the mainstay
of maintenance therapy for >30 years. It is the most exten-
sively studied mood stabilizer and has the best overall effi-
cacy for the prophylactic treatment of bipolar disorder.
Recent meta-analyses show it to be superior to placebo in
the prevention of relapse (4) and to reduce the risk of re-
lapse 3.6-fold (5). The anticonvulsant agents valproate (6),

lamotrigine (7), and carbamazepine (8) also have been
used as maintenance therapies.

Olanzapine has shown superiority to placebo in treating
acute manic episodes in patients with bipolar I disorder
(9, 10). Furthermore, in a 47-week comparative trial of
olanzapine versus valproate, rates of mood episode fol-
lowing acute remission of mania were comparable be-
tween the groups (11), suggesting that olanzapine may be
effective in the prevention of bipolar disorder relapse/re-
currence.

This trial compared the efficacy of olanzapine and lith-
ium for the prevention of mood episode relapse/recur-
rence. For simplicity, the term recurrence will be used
throughout the text.
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Method

Patients

Patients enrolled in this study were ≥18 years of age and met
DSM-IV criteria for bipolar disorder (current episode manic or
mixed) as determined with the Structured Clinical Interview for
DSM-IV, Patient Version. Patients were required to have a Young
Mania Rating Scale total score ≥20 at baseline and a history of at
least two manic or mixed episodes in the preceding 6 years. Pa-
tients were excluded from the study if they had a serious, unstable
medical illness; met DSM-IV substance dependence criteria (nico-
tine or caffeine excepted) within the past 30 days; had been treated
with a depot neuroleptic within 6 weeks of random assignment; or
were considered a serious suicide risk. Patients were also excluded
if they had a history of intolerance, or lack of response, to an ade-
quate trial of lithium or olanzapine as determined by the investi-
gator. After the study was completely described to the patients,
written informed consent was obtained. The study was approved
by the appropriate ethics review boards.

Study Design

Patients were recruited from 87 inpatient and outpatient set-
tings across Western Europe, Canada, South Africa, Israel, Austra-
lia, and New Zealand between August 1999 and June 2002. This
randomized, double-blind, controlled trial consisted of four
study periods: 1) screening (two clinic visits over 2–7 days), 2)
open-label cotreatment (6–12 weeks; twice-weekly visits for the
first 2 weeks, weekly thereafter), 3) double-blind taper (4 weeks;
weekly visits), and 4) double-blind monotherapy (48 weeks; bi-
weekly during the first 4 weeks, monthly thereafter). Eligible pa-
tients began open-label cotreatment with olanzapine, 15 mg/
day, and lithium, 600 mg/day. Allowed dosages of olanzapine
were 5–20 mg/day. Investigators were required to optimize lith-
ium dose and reach a target blood level of 0.6–1.2 meq/liter by
week 4 during this period.

Patients who met symptomatic remission criteria (Table 1) dur-
ing the open-label cotreatment period were randomly reassigned
in a 1:1 ratio by means of a unique drug kit number (via a call-in
Interactive Voice Response System) to monotherapy with either
olanzapine or lithium. All patients, study site personnel, and
sponsor investigators were blind to randomization codes. During

the double-blind taper period, patients remained on their current
dose of randomly assigned treatment, and the dose of the discon-
tinued drug was tapered in a blinded, a priori-determined, step-
wise manner over 4 weeks.

Lithium levels were monitored every 2 weeks during the dou-
ble-blind taper period and monthly during double-blind mainte-
nance monotherapy. If the serum level of lithium deviated from
the therapeutic range during these study periods, the investigator
was to adjust the dose of lithium to reestablish blood levels within
the therapeutic range, with a goal of reaching this range within 30
days. Serum levels ranging from 0.6–1.2 meq/liter were consid-
ered within normal limits. Maintenance of the blind associated
with blood draws has been described (12). Briefly, all patients ran-
domly assigned to olanzapine also had blood drawn. For every
outlier report generated for a lithium patient, a sham lithium out-
lier report was sent to an olanzapine patient. Thus, reports to in-
vestigative sites indicating that the lithium dose should be ad-
justed did not unmask the randomized assignment.

Concomitant Medications

Patients who entered the study receiving psychotropic medi-
cations (including anticonvulsants, typical or atypical antipsy-
chotics [oral or intramuscular], or antidepressants) were gradu-
ally discontinued from these medications at the discretion of the
investigator during the first 3 weeks of the open-label cotreat-
ment period. However, oral or intramuscular haloperidol and
zuclopenthixol were permitted for extreme agitation during the
open-label period. Benzodiazepines were allowed according to
the following guidelines. The maximum dose from the screening
period through the first 6 weeks of the open-label cotreatment
period was 8 mg/day in lorazepam equivalents and 6 mg/day in
lorazepam equivalents for the remainder of the open-label pe-
riod and during the first 2 weeks of the taper period. It was fur-
ther decreased to 4 mg/day for the remaining 2 weeks of the
taper period and then to 2 mg/day (for not more than 60 cumu-
lative days) for the double-blind monotherapy period. Patients
were permitted concomitant medication for treatment-emer-
gent extrapyramidal symptoms (biperiden or benztropine mesy-
late, ≤6 mg/day; trihexyphenidyl, ≤12 mg/day). However, pro-
phylactic use of anticholinergics for extrapyramidal symptoms
was not allowed.

Assessments

Recurrence and severity of illness were assessed with the Young
Mania Rating Scale and the 21-item Hamilton depression scale;
raters were trained and certified to use these scales. A minimum
reliability score (intraclass correlation [ICC]) of 0.75 was required
for certification; raters who failed to achieve an ICC of ≥0.75 were
retrained and tested again. Four hundred fifty-two raters were
certified to use the Young Mania Rating Scale and Hamilton de-
pression scale for this study, with average ICCs of 0.88 (Hamilton
depression scale) and 0.90 (Young Mania Rating Scale). The vast
majority of raters achieved an ICC of ≥0.85 (78.8% for the Hamil-
ton depression scale and 77.4% for the Young Mania Rating
Scale). Patient safety was evaluated through standard clinical ob-
servations, and extrapyramidal symptoms were assessed with the
Simpson-Angus Rating Scale, the Barnes Rating Scale for Drug-In-
duced Akathisia, and the Abnormal Involuntary Movement Scale.
Criteria for treatment-emergent extrapyramidal symptoms have
been described previously (12). 

Statistical Methods

The primary objective of the study was the assessment of olan-
zapine’s noninferiority to lithium in the risk of symptomatic mood
episode recurrence. It was estimated that it would require that 200
patients in symptomatic remission be randomly assigned to each
therapy to provide 80% power to detect the protocol-defined mar-

TABLE 1. A Priori Categorical Definitions of Remission Dur-
ing Olanzapine and Lithium Cotreatment and Recurrence
Following Random Assignment to Double-Blind Olanzapine
or Lithium Monotherapy in Patients With Bipolar Disorder

Categorical 
Definition Remission Recurrence
Symptomatic Young Mania Rating Scale 

total ≤12; and Hamilton 
depression scale score ≤8

Score ≥15 on Young 
Mania Rating 
Scale and/or 
Hamilton 
depression scale

Syndromic Mania: All DSM-IV A and B 
criteria for current manic 
episode no worse than mild 
(≤3 on a scale of 1–7) and no 
more than two B criteria 
given mild rating (3 on a scale 
of 1–7)

Meeting DSM-IV 
criteriaa for 
current manic, 
depressive, or 
mixed episode

Depression: All DSM-IV A 
criteria for current major 
depressive episode no worse 
than mild (≤3 on a scale of 
1–7) and no more than three 
A criteria given mild rating 
(3 on a scale of 1–7)

a Not including duration criterion.
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gin of noninferiority for the reduction in absolute risk for olanza-
pine relative to lithium: a 95% confidence interval lower limit at or
below –0.073 (–7.3%). The calculation assumed an expected risk
difference of 0.045 (0.319 for olanzapine, 0.364 for lithium). Differ-
ences in recurrence risk were tested by using Fisher’s exact test,
and the 95% confidence interval about the absolute risk reduction
was computed using the normal approximation. Odds ratios with
95% confidence intervals are also presented.

Categorical baseline characteristics (as well as adverse event in-
cidence rates and other categorical outcomes) were compared be-
tween treatments with Fisher’s exact test. For continuous baseline
data, Wilcoxon rank-sum tests or analyses of variance (ANOVAs)
were used. ANOVA models (with terms for treatment, country,
and the treatment-by-country interaction) were also used to ana-
lyze the last observation carried forward baseline-to-endpoint
changes for the continuous safety measures (laboratory analytes,
vital signs, and weight). Time-to-event data were analyzed by us-
ing Kaplan-Meier estimated survival curves with comparisons
made by using log-rank tests. A logistic regression analysis was
performed to examine the impact of quantitative length of re-
mission before treatment assignment on the difference between
treatments in mood episode recurrence risk (test of interaction
between treatment and length of remission). Analyses were com-
pleted on an intent-to-treat basis; SAS software version 6 (Cary,
N.C., SAS Institute) was used to perform all analyses; treatment
effects were tested at the two-sided alpha level of 0.05 and inter-
actions at a level of 0.10 as the protocol specified.

Results

Patient Disposition and Characteristics

A total of 543 patients were enrolled during the open-la-
bel period and received lithium/olanzapine cotreatment.
Ultimately, 431 (79.4%) achieved symptomatic (protocol-
defined) remission criteria during the open-label period
and were randomly assigned to double-blind maintenance
monotherapy with olanzapine (N=217) or lithium (N=214).
The most common reasons for discontinuation during the
open-label period were patient decision and adverse
events (Table 2). Of the patients achieving symptomatic re-
mission, 91.6% (N=395) achieved syndromic remission.
One hundred seventy-one patients completed the double-
blind maintenance period, with significantly more olanza-
pine-treated than lithium-treated patients completing the

trial (46.5% [N=101] versus 32.7% [N=70], respectively; p=
0.004, Fisher’s exact test). The most common reasons for
discontinuation during the double-blind maintenance pe-
riod were adverse events, lack of efficacy, and patient deci-
sion (Table 2). There were no significant between-group
differences in reasons for premature discontinuation. The
estimated median time to discontinuation was 303 and 207
days for olanzapine- and lithium-treated patients, respec-
tively, and the time to discontinuation for any reason was
significantly earlier for patients receiving lithium (χ2=5.7,
df=1, p<0.02, log-rank test). Because symptomatic recur-
rence in a few cases did not necessarily result in immediate
discontinuation from the trial, a post hoc tabulation of the
number of completers with sustained remission through-
out the double-blind phase of the study also shows signifi-
cantly higher completion with sustained remission for
olanzapine (43.3% [N=94 of 217]) than lithium (28.5% [N=
61 of 214]) (p=0.002, Fisher’s exact test). If those patients
who had a recurrence were also counted as completers,
then completion rates were 73.3% for olanzapine and
67.3% for lithium (p=0.206, Fisher’s exact test).

Patient characteristics are presented in Table 3. Approxi-
mately 93% of the patients had a manic index episode, and
26% were experiencing psychotic features. Among patients
randomly assigned to a treatment condition, 72.2% were
hospitalized for treatment of their index episode at the
time they entered into the open-label cotreatment phase
(lithium=74.8%; olanzapine=69.6%) (p=0.24, Fisher’s exact
test). Overall, treatment groups were comparable with re-
spect to demographic and clinical characteristics.

The mean doses of olanzapine and lithium, respectively,
during the open-label period were 13.5 mg/day (SD=4.0)
and 1003.3 mg/day (SD=267.0) (mean serum level=0.697
meq/liter, SD=0.14). During the open-label phase, investi-
gators were to titrate the lithium dose to attain therapeutic
levels by week 4. Considering the post-titration stabiliza-
tion period only (from week 4 to random assignment), the
mean dose of lithium was 1097.0 mg (SD=277.0), and the
mean lithium serum level was 0.76 meq/liter (SD=0.14).
For the double-blind period, the mean dose was 11.9 mg

TABLE 2. Treatment Discontinuation Rates Among Bipolar Disorder Patients During Open-Label Acute Cotreatment With
Olanzapine and Lithium and Double-Blind Olanzapine or Lithium Monotherapy

Reason for Discontinuationa

Open-Label Acute 
Cotreatment With 

Olanzapine and Lithium 
(N=543)

Double-Blind Maintenance Monotherapy 
(N=431)

Fisher’s exact 
p

Olanzapine 
(N=217)b

Lithium 
(N=214)b

N % N % N %
Adverse events 34 6.3 41 18.9 55 25.7 0.11
Lack of efficacy 16 2.9 31 14.3 34 15.9 0.69
Patient decisionc 37 6.8 28 12.9 34 15.9 0.42
Criteria not met/noncompliance 8 1.5 12 5.5 11 5.1 1.00
Sponsor decision 1 0.2 0 0.0 1 0.5 0.50
Investigator decision 9 1.7 2 0.9 8d 3.7 0.07
Lost to follow-up 2 0.9 1 0.5 1.00
a Based on the investigator’s choice of a single primary reason for ending participation in the study.
b Number included in analysis of primary outcome.
c Includes patients who chose to discontinue due to perception of satisfactory response.
d For four of these patients, the investigator listed the reason as “due to noncompliance.”
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(SD=4.4) for olanzapine and 1102.7 mg (SD=270.3) for lith-
ium (mean serum level=0.76 meq/liter, SD=0.14). The
mean lithium serum levels across the double-blind phase
are shown in Table 4. Benzodiazepines were used by sig-
nificantly more lithium-treated patients (52.3%) than
olanzapine-treated patients (35.5%) (p<0.001, Fisher’s ex-
act test) during the double-blind maintenance period. An-
ticholinergics were used by 7.4% and 8.4% of olanzapine-
treated and lithium-treated patients, respectively (p=0.72,
Fisher’s exact test).

Incidence of and Time to Mood Episodes

Symptomatic recurrence of any mood episode following
remission of mania or depression was observed in 38.8%
of lithium-treated and 30.0% of olanzapine-treated pa-
tients (Table 5). Statistical noninferiority of olanzapine rel-
ative to lithium was established because the 95% confi-
dence interval about the observed 8.8% absolute risk
reduction (–0.1% to 17.8%) excludes the predefined mar-
gin of noninferiority (–7.3%). Considering pole-specific re-
currences, olanzapine and lithium did not differ signifi-
cantly in the proportion of patients who had a depressive
recurrence. However, significantly fewer olanzapine-
treated patients had recurrence of manic or mixed epi-
sodes compared with lithium-treated patients. Time to
symptomatic recurrence to any mood episode was not sig-
nificantly different between treatments (Figure 1).

Recurrence was further assessed as 1) meeting symp-
tomatic recurrence criteria or hospitalization for a mood
episode and 2) meeting DSM-IV criteria for syndromic re-
currence after having met syndromic criteria for remis-
sion. Rates of recurrence and odds ratios are presented in
Table 5. Considering both these criteria, significantly
fewer olanzapine-treated patients experienced a mood
episode recurrence compared with lithium-treated pa-
tients. Furthermore, as shown in Figure 1, time until mood

TABLE 3. Demographic and Clinical Characteristics of Bipolar Disorder Patients Stabilized With Olanzapine and Lithium
Cotreatment Then Randomly Assigned to Double-Blind Olanzapine or Lithium Monotherapy

Characteristic

Open-Label Acute Cotreatment
With Olanzapine and Lithium 

(N=543)

Double-Blind Maintenance Monotherapy

Analysis
Olanzapine 

(N=217)
Lithium 
(N=214)

N % N % N % pa

Female 290 53.4 113 52.1 115 53.7 0.77
Caucasian 539 99.3 214 98.6 214 100 0.25
Manic index episode 503 92.6 202 93.1 202 94.4 0.69
Psychotic features present 149 27.4 59 27.2 53 24.8 0.58
History of rapid cycling course 22 4.1 6 2.8 7 3.3 0.96
Lifetime psychotropic medication use

Lithium 401 73.8 161 74.2 160 74.8 0.91
Antipsychotic 509 93.7 202 93.1 204 95.3 0.41
Valproate 149 27.4 61 28.1 52 24.3 0.38

Median
Interquartile

Range Median
Interquartile

Range pb

Number of lifetime mood episodes
Mania 4 4 4 5 0.77
Depression 2 2 2 3 0.16

Mean SD Mean SD Mean SD F df pc

Age (years) 42.9 13.0 42.5 13.1 42.3 12.3 0.21 1, 387 0.65
Length of current episode (days) 37.5 37.9 37.7 39.2 37.0 33.3 0.60 1, 386 0.44
Time in remission before 

randomization (days) 19.7 19.0 20.6 19.3 0.39 1, 387 0.53
Young Mania Rating Scale total scored 25.8 7.2 3.6 3.5 3.9 3.8 1.8 1, 387 0.18
Hamilton depression scale total scored 5.7 4.7 1.6 2.0 1.6 1.9 1.0 1, 387 0.31
a Fisher’s exact test.
b Wilcoxon rank-sum test.
c ANOVA.
d The mean Young Mania Rating Scale and Hamilton depression scale scores at screening were calculated from 533 patients; 10 patients who

underwent initial screening did not have baseline Young Mania Rating Scale and Hamilton depression scale total scores.

TABLE 4. Mean Serum Lithium Levels During Double-Blind
Maintenance Monotherapy With Olanzapine or Lithium in
Bipolar Disorder Patients Following Stabilization With
Olanzapine and Lithium Cotreatment

Week N

Lithium Serum Level 
(meq/liter)

Mean SD
0 207 0.78 0.18
2 192 0.75 0.18
4 183 0.77 0.19
8 175 0.78 0.20

12 163 0.78 0.22
16 149 0.77 0.25
20 136 0.78 0.21
24 120 0.77 0.25
28 116 0.76 0.23
36 101 0.79 0.24
44 87 0.73 0.27
52 75 0.79 0.23



Am J Psychiatry 162:7, July 2005 1285

TOHEN, GREIL, CALABRESE, ET AL.

http://ajp.psychiatryonline.org

episode recurrence was significantly longer for olanza-
pine-treated patients.

Significantly fewer olanzapine-treated patients (14.3%
[N=31 of 217]) were hospitalized for a mood episode during
the double-blind period compared with lithium-treated
patients (22.9% [N=49 of 214]) (p<0.03, Fisher’s exact test),
and time to hospitalization was significantly longer for the
olanzapine group (Figure 2). For both groups, the majority
of hospitalizations was for recurrence of mania.

Although a documented history of intolerance or lack
of response to an adequate trial of olanzapine or lithium
was an exclusion criterion, 206 such patients entered the
study on lithium regimens. One hundred sixty-four were
subsequently randomly assigned to double-blind treat-
ment with lithium (N=80) or olanzapine (N=84). Symp-
tomatic recurrence criteria were met by 46.3% (N=37) of
those given lithium and 34.5% (N=29) of those given olan-
zapine (p=0.152). The impact of lithium use at study entry
was examined further to assess the potential bias favoring
olanzapine by comparing the differential rates of recur-
rence among those who were and were not taking lithium
at entry. Among patients not taking lithium at study entry,
there was a 7.2% recurrence rate advantage for olanza-
pine (27.1%) over lithium (34.3%). Among patients taking
lithium at study entry, there was an 11.8% advantage for
olanzapine (34.5%) over lithium (46.3%). The differential
advantage was not significantly different (p=0.724, Bres-
low-Day test). Additionally, the noninferiority of olanza-
pine relative to lithium can be shown in each lithium-use-
at-entry subgroup, since the two-sided 95% confidence
intervals around the risk differences did not cover the
predefined –7.3% margin of noninferiority.

Lithium Levels

Lithium levels were obtained for 211 of 214 patients, and
171 (81%) maintained lithium levels within the therapeu-
tic range or were brought back into the range within the
mandated 30-day timeframe. Of the 40 patients whose se-

rum levels were not brought back into the range within the
30-day timeframe, 32 had low serum levels, and eight had
high serum levels. Among patients with low serum levels,
seven (21.9%) experienced a recurrence, whereas 76
(42.5%) of the 179 within the range or with high serum lev-
els experienced a recurrence.

There was no difference in recurrence rates between
lithium-treated patients with high (≥0.8 meq/liter) versus
low (<0.8 meq/liter) lithium serum levels (39.0% [N=32 of
82] and 39.5% [N=51 of 129], respectively; p=1.00). Fur-
thermore, in the 83 lithium-treated patients who experi-
enced a recurrence, the mean lithium serum levels were
slightly higher (mean=0.78 meq/liter, SD=0.11) than in the
128 lithium-treated patients who did not recur (mean=
0.75 meq/liter, SD=0.16), but the difference was not statis-
tically significant (t=1.7, df=209, p=0.09). Considering the
83 patients who met recurrence criteria, the mean lithium
level before recurrence was 0.73 meq/liter (SD=0.30); how-
ever, for 15 of these (18.1%), the before-recurrence lithium
level was <0.6 meq/liter. Excluding these 15 patients with
low lithium level before recurrence provides an adjusted
overall rate of recurrence of 34.2% (68 of 199) for the lith-
ium therapy group compared with 30.0% for the olanza-
pine group (p=0.40). The two-sided 95% confidence inter-
val on this observed 4.2% risk difference (–4.8% to 13.2%)
is consistent with the noninferiority of olanzapine relative
to lithium.

We further assessed whether lithium levels were a factor
in study completion/disposition, using revised disposi-
tion categories in which recurrence superseded any other
reported reason for discontinuation. The mean lithium se-
rum level for recurring lithium patients was 0.78 meq/liter
(SD=0.11) and was 0.79 meq/liter (SD=0.11) for patients
who completed the study in sustained remission. The low-
est mean lithium level was found among patients who dis-
continued due to not meeting protocol criteria or noncom-
pliance (N=10, mean=0.57 meq/liter, SD=0.27). Among
other reasonably sized (N>8) disposition groups, mean

TABLE 5. Mood Episode Recurrence Risk During Double-Blind Olanzapine or Lithium Maintenance Monotherapy in
Bipolar Disorder Patients Following Stabilization With Olanzapine and Lithium Cotreatment

Recurrence Definition and Mood Episode Type

Olanzapine (N=217) Lithium (N=214)

Fisher’s exact p Odds Ratio 95% CIN % N %
Symptomatic recurrencea 65 30.0 83 38.8 0.055 1.5 1.0–2.2

Depression 34 15.7 23 10.7 0.15 0.6 0.4–1.1
Mania 30 13.8 50 23.4 0.02 1.9 1.1–3.1
Mixed 1 0.5 10 4.7 0.005 10.6 1.3–83.4

Symptomatic recurrencea or hospitalization 68 31.3 91 42.5 0.02 1.6 1.1–2.4
Depression 36 16.6 24 11.2 0.13 0.6 0.4–1.1
Mania 30 13.8 57 26.6 0.001 2.3 1.4–3.7
Mixed 2 0.9 10 4.7 0.02 5.3 1.1–24.3

Syndromic recurrenceb 53 26.2 69 35.8 0.05 1.6 1.0–2.4
Depression 28 13.9 16 8.3 0.11 0.6 0.3–1.1
Mania 24 11.9 49 25.4 0.001 2.5 1.5–4.3
Mixed 1 0.5 4 2.1 0.21 4.2 0.5–38.4

a Score ≥15 on Young Mania Rating Scale and/or Hamilton depression scale.
b Random assignment to treatment condition was based on meeting symptomatic remission criteria; not all patients also met the DSM-IV syn-

dromic remission criteria. Consequently, the Ns are smaller for recurrence based on DSM-IV syndromic criteria (for olanzapine, N=202; for
lithium, N=193).
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lithium levels were 0.72 meq/liter (SD=0.13) for those dis-
continuing due to patient decision (N=25), 0.85 meq/liter
(SD=0.12) for those discontinuing due to an adverse event
(N=11), and 0.75 meq/liter (SD=0.15) for those discontinu-
ing due to lack of efficacy (N=9).

To determine whether variations in lithium levels con-
tributed to differences in recurrence risk at various times
during the study, we examined mean lithium serum levels
for early recurrences (<150 days) and for late recurrences
(>150 days). The mean serum lithium level for early recur-
rences (N=49) was 0.78 meq/liter (SD=0.11). For those pa-
tients who had a late recurrence, the mean serum level up
to 150 days was 0.78 meq/liter (SD=0.11 [N=34]) and after
150 days, 0.76 meq/liter (SD=0.12 [N=32]).

Adverse Events

One patient committed suicide during the open-label
phase of this study. During the double-blind period, two
patients randomly assigned to lithium died. One of these
patients committed suicide, the other died of accidental
causes.

Thirty-four patients (6.3%) discontinued treatment dur-
ing the open-label period due to an adverse event. Com-
mon (≥5%) treatment-emergent adverse events during
this period were increased weight (10.3%), tremor (9.8%),
sedation (7.2%), somnolence (6.8%), and insomnia (5%).
During the double-blind period, adverse events led to the
withdrawal of 41 patients in the olanzapine group (18.9%)
and 55 patients in the lithium group (25.7%). Common or
significant treatment-emergent adverse events occurring
during double-blind monotherapy are reported in Table 6.

FIGURE 1. Time Until Mood Episode Recurrence Among
Bipolar Disorder Patients Randomly Assigned to Double-
Blind Olanzapine or Lithium Monotherapy Following Stabi-
lization With Olanzapine and Lithium Cotreatment 

a Recurrence defined as score ≥15 on the Young Mania Rating Scale
and/or Hamilton depression scale. Time until recurrence longer for
the olanzapine group than for the lithium group, but the difference
was not significant (χ2=3.4, df=1, p=0.07, log-rank test).

b Recurrence defined as score ≥15 on the Young Mania Rating Scale
and/or Hamilton depression scale or hospitalization for a mood ep-
isode. Time until recurrence significantly longer for the olanzapine
group than for the lithium group (χ2=4.6, df=1, p=0.03, log-rank
test).

c Recurrence defined as meeting DSM-IV criteria (other than the du-
ration criterion) for current manic, mixed, or depressive episode.
Time until recurrence significantly longer for the olanzapine group
than for the lithium group (χ2=4.0, df=1, p=0.04, log-rank test).
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FIGURE 2. Time Until Hospitalization Among Bipolar Disor-
der Patients Randomly Assigned to Double-Blind Olanza-
pine or Lithium Monotherapy Following Stabilization With
Olanzapine and Lithium Cotreatmenta

a Time until hospitalization significantly longer for the olanzapine
group than for the lithium group (χ2=6.2, df=1, p=0.01, log-rank
test).
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We examined the occurrence of depression as a treat-
ment-emergent adverse event in relation to depressive
relapse among the olanzapine-treated patients. Of 45
olanzapine-treated patients with treatment-emergent de-
pression, 23 met relapse criteria. Most (73.9%) of these 23
olanzapine-treated patients had Hamilton depression
scale total scores ≥15 at the time of the reported emer-
gence of depressive symptoms, and most (65.2%) met re-
lapse criteria within 14 days of the event onset. Similarly,
we examined the occurrence of insomnia as a treatment-
emergent adverse event in relation to manic symptoms
among the lithium-treated patients. Overall, 22/48 pa-
tients with insomnia met relapse criteria, but only two
cases of relapse were within 1 week of insomnia emer-
gence, and most (63%) had event onset >14 days before re-
lapse. In addition, elevated mood (Young Mania Rating
Scale item 1) was absent in 33 patients near the emergence
of insomnia; across all 48 patients, the mean Young Mania
Rating Scale item 1 score was 0.49 (SD=0.86). Sleep (Young
Mania Rating Scale item 4), however, was reduced; 24 pa-
tients (51%) had scores of ≥2 (sleeping less than normal by
more than 1 hour) near when treatment-emergent insom-
nia was reported as an adverse event.

Extrapyramidal Symptom Ratings

Extrapyramidal symptoms were monitored as patient-
reported treatment-emergent events (data not shown), rat-
ing scale-defined treatment-emergent events (see Method
section), and as mean change in scores on rating scales
(data not shown). Irrespective of the means of assessment,
changes in and incidences of extrapyramidal symptoms
were small and did not differ statistically between treat-
ment groups (Table 7).

Vital Signs, Weight, and Laboratory Measures

There were no statistically significant differences be-
tween treatments in the incidence rates of potentially clin-
ically relevant changes in vital signs during double-blind
therapy. Mean weight gain during the open-label period
was 2.74 kg (SD=3.8), and 148 (27.8%) of 532 experienced

≥7% change from baseline. Mean change in weight during
the double-blind period was significantly greater for the
olanzapine group (mean=1.8 kg, SD=5.8) than in the lith-
ium group (mean=–1.4 kg, SD=5.0) (F=21.2, df=1, 385,
p<0.001). Significantly more olanzapine-treated patients
had ≥7% increase in weight than lithium-treated patients
(29.8% [N=64] versus 9.8% [N=21], respectively) (p<0.001,
Fisher’s exact test).

No statistically significant differences occurred between
treatment groups in the rates of potentially clinically rele-
vant changes in laboratory measures. More detailed anal-
yses on nonfasting glucose and cholesterol outcomes are
presented in Table 8. During double-blind treatment, the
mean baseline-to-endpoint change in cholesterol was
greater for patients treated with olanzapine compared
with lithium-treated patients. However, no significant dif-
ferences occurred in incidence rates of potentially clini-
cally relevant increases in nonfasting glucose or choles-
terol between treatment groups.

Discussion

This is the first double-blind, randomized, controlled
study to investigate the potential of an atypical antipsy-
chotic to prevent recurrence of bipolar disorder in com-
parison with any active treatment. Olanzapine and lith-
ium did not statistically differ in preventing mood episode
recurrence according to symptomatic rating scale criteria.
However, olanzapine was significantly more effective than
lithium in preventing recurrence of manic and mixed epi-
sodes. Olanzapine’s superiority to lithium in the pre-
vention of mania recurrence is important because in a
rigorous recently conducted meta-analysis (4), prevention
of mania recurrence had been identified as a particular
strength of lithium. Prevention of depression recurrence
was similar between the treatments. Time until premature
discontinuation for any reason occurred significantly ear-

TABLE 6. Commona or Significant Adverse Events Reported
During Double-Blind Olanzapine or Lithium Maintenance
Monotherapy in Bipolar Disorder Patients Following Stabi-
lization With Olanzapine and Lithium Cotreatment

Adverse Event

Olanzapine 
(N=217)

Lithium 
(N=214) Fisher’s 

exact pN % N %
Depression not otherwise 

specified 45 20.7 25 11.7 0.01
Insomnia 17 7.8 48 22.4 <0.001
Worsening of mania 17 7.8 44 20.6 <0.001
Weight increase 14 6.5 10 4.7 0.53
Anxiety 12 5.5 10 4.7 0.69
Headache not otherwise 

specified 9 4.1 11 5.1 0.65
Weight decrease 7 3.2 11 5.1 0.35
Hypersomnia 6 2.8 0 0 0.03
Nausea 1 0.5 8 3.7 0.02
a Occurring in ≥5% of patients in either treatment group.

TABLE 7. Treatment-Emergent Extrapyramidal Symptoms
During Double-Blind Olanzapine or Lithium Maintenance
Monotherapy in Bipolar Disorder Patients Following Stabi-
lization With Olanzapine and Lithium Cotreatment

Extrapyramidal Symptom 
and Treatment Group N

Patients With
Symptom Fisher’s 

exact pn %
Parkinsonism (per Simpson-Angus 

Rating Scale) 1.00
Olanzapine 177 6 3.4
Lithium 176 5 2.8

Dyskinesia (per Abnormal 
Involuntary Movement Scale)
At any time 0.69

Olanzapine 206 3 1.5
Lithium 209 2 1.0

At endpoint 1.00
Olanzapine 206 0 0.0
Lithium 209 1 0.5

Akathisia (per Barnes Rating Scale 
for Drug-Induced Akathisia) 0.13
Olanzapine 189 0 0.0
Lithium 197 4 2.0
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lier for lithium-treated patients; the estimated median
time to discontinuation was approximately 100 days
sooner than with olanzapine.

Lithium is the most extensively studied mood stabilizer;
meta-analyses have indicated that it is superior to placebo
in the prevention of relapse (4) and reduces the risk of re-
lapse 3.6-fold (5). Among placebo-controlled trials that
have addressed potential bias associated with rapid with-
drawal of lithium, rates of relapse with lithium were 31%
(Bowden et al.’s 12-month study [6]), 36% (12-month out-
comes reported by Prien et al. [13]), and 40.9% (Bowden et
al.’s 18-month study [7]). In these studies, lithium was su-
perior to placebo in preventing bipolar disorder relapse
among patients who had a manic index episode. Consis-
tent with these reports, our results showing a recurrence
rate of 38.8% after 48 weeks of lithium monotherapy fur-
ther support the prophylactic efficacy of lithium in bipolar
disorder.

Three design measures were taken to minimize bias for
either treatment. First, patients with a history of nonre-
sponse, or lack of tolerance, to lithium or olanzapine were
excluded from the study. Even though a number of patients
were taking lithium at study entry, which may have given a
potential selection bias advantage in favor of olanzapine in
preventing recurrence, the putative advantage difference
was not significantly different (p=0.724). Second, the study
design included a 4-week taper period as a means of pre-
venting recurrences associated with the abrupt withdrawal
of lithium (14). Third, the enriched design of treating pa-
tients during their index episode with a combined regimen
of lithium and olanzapine ensured that randomly assigned
patients were not preselected to respond preferentially to
one treatment. Also note that small proportions of mixed-

episode bipolar patients or patients with a history of a
rapid-cycling course were enrolled in this study, which
may reflect the exclusion of patient subtypes who may re-
spond poorly to lithium (15). Last, serum levels of lithium
were comparable between those individuals who did and
did not have a recurrence; lithium levels also did not ap-
pear to decrease at 150 days, a time when recurrence with
lithium appeared to accelerate.

Both olanzapine and lithium were generally well toler-
ated. Few extrapyramidal symptom events, whether mea-
sured subjectively or objectively, occurred during this 52-
week study. Weight gain was significantly greater in the
olanzapine group. The pattern of weight gain was compara-
ble with previous observations (11, 16); most of the weight
gain occurred early (open-label period), followed by an ad-
ditional 1.8 kg gained during the maintenance period.

No significant differences occurred between the groups
in mean baseline-to-endpoint changes in nonfasting glu-
cose or incidences of nonfasting glucose levels ≥200 mg/
dl. It is noteworthy, however, that this study may not have
had sufficient power to determine treatment differences
in these adverse events. It is also noteworthy that 43.8% of
patients had a nonfasting cholesterol level at screening
that exceeded 200 mg/dl. Measurements of the effects of
atypical antipsychotics on glucose and cholesterol are im-
portant both because of apparent increased rates of dia-
betes among patients with bipolar disorder and case re-
ports of diabetes among patients treated with atypical
antipsychotic agents.

Several limitations in this study warrant discussion.
There was no placebo arm in this trial, but both lithium
(17) and olanzapine (18) have demonstrated superior re-
lapse prevention relative to placebo. Assessment of previ-

TABLE 8. Nonfasting Glucose and Cholesterol Changes in Bipolar Disorder Patients Stabilized With Olanzapine and Lithium
Cotreatment Then Randomly Assigned to Double-Blind Olanzapine or Lithium Monotherapy

Measure

Glucose Cholesterol

Open-Label 
Acute 

Cotreatment
With 

Olanzapine 
and Lithium 

(N=527)

Open-Label 
Acute 

Cotreatment
With 

Olanzapine 
and Lithium 

(N=530)

Double-Blind Maintenance Monotherapy Double-Blind Maintenance Monotherapy

Olanzapine 
(N=207)

Lithium 
(N=206) Analysis

Olanzapine 
(N=209)

Lithium 
(N=206) Analysis

Mean SD Mean SD Mean SD F df p Mean SD Mean SD Mean SD F df p
Baseline 

values 
(mg/dl) 104.6 26.1 100.8 20.9 104.6 28.4 188.9 39.9 203.6 41.8 205.1 41.0

Baseline-to 
endpoint 
change 
(mg/dl) –0.4 25.6 4.7 27.2 2.3 28.3 1.99 1, 369 0.16 13.9 34.8 5.4 29.8 –12.4 29.4 24.0 1, 371 <0.001

N % N % N % p N % N % N % p
<200 mg/dlb 519 98.5 206 99.5 198 96.1 298 56.2 54 25.8 55 26.2
Laboratory 

values–
specificc 6 1.2 8 3.9 2 1.0 0.11a 35 11.7 4 7.4 1 1.8 0.21a

a Fisher’s exact test.
b At screening (open-label cotreatment) or study period entry (double-blind period).
c Glucose, from <200 to ≥200 mg/dl; cholesterol, from <200 to ≥240 mg/dl
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ous response to lithium or olanzapine was collected retro-
spectively and, as such, may have questionable reliability.
Retrospective collection of information is a limitation of
all studies that attempt to set exclusion criteria to prevent
bias associated with known lack of response to a compar-
ator. This topic is an issue of all contemporary active-con-
trolled clinical trials and deserves more attention by clini-
cal trial methodologists.

In recent meta-analyses examining the effectiveness of
lithium for relapse prevention, lithium levels for six trials
ranged between 0.5 and 1.4 meq/liter (17). Included in
these meta-analyses were two 1973 studies of Prien et al.
(13), which reported median lithium levels of 0.7 and 0.8
meq/liter; the 1971 study of Coppen et al. (19), which re-
ported a mean lithium level of 0.93 meq/liter; the 2000
study of Bowden et al. (20), which compared valproate,
lithium, and placebo and reported a mean level of lithium
of 1.0 meq/liter at day 30; and the 2003 study of Calabrese
et al. (21), which compared lamotrigine, placebo, and lith-
ium in patients with an index episode of depression and
reported a mean lithium level of 0.8 meq/liter. With the ex-
ception of the Bowden et al. study (in which lithium did
not separate from placebo), the mean (0.76 meq/liter) and
median (0.8 meq/liter) lithium levels reported in this trial
are consistent with those reported in the literature. How-
ever, it is possible that some patients may not have been
maintained on optimum therapeutic levels, which may
represent a limitation of the study.

The generalizability of this study is limited to 52 weeks
and mainly to individuals with a recent manic episode,
since there were few patients with a mixed index episode
or a history of rapid cycling, and entry criteria excluded
patients with an index episode of depression. In addition,
the results can only be generalized to patients stabilized
with a combined regimen of olanzapine and lithium and
may not be applicable to those stabilized with other mood
stabilizers or combinations of mood stabilizers. The inter-
pretation of recurrence on the basis of DSM-IV syndromic
criteria may be limited because the definition of recur-
rence did not include a duration criterion.

It is noteworthy that this study may not have had suffi-
cient power to determine treatment differences in rare ad-
verse events and that assessment of the potential impact
of treatment on glucose homeostasis is limited in this
study because glucose and lipid measurements were non-
fasting. Another limitation is that more than half of the
patients withdrew prematurely from the study. High dis-
continuation rates in maintenance studies are common.
Bowden et al. (6) reported dropout rates of 62% and 76%
among patients treated with divalproex and lithium for 52
weeks, and dropout rates of 95%, 98%, and 100% were re-
ported for patients treated with lamotrigine, lithium, and
placebo for 18 months (7). Finally, the time in remission
before random assignment was relatively short; however,

when early remitters were excluded from the analyses,
risks of recurrence were similar to the previous values.

The results of this trial are consistent with previous
studies demonstrating the efficacy of lithium in relapse
prevention in bipolar disorder and suggest that olanza-
pine may also be effective in the prevention of relapse/re-
currence in this disorder. Additional independent studies
are needed to confirm these results.
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