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A 47-Week Study

Objective: Few double-blind trials have
compared longer-term efficacy and safety
of medications for bipolar disorder. The
authors report a 47-week comparison of
olanzapine and divalproex.

Method: This 47-week, randomized,
double-blind study compared flexibly
dosed olanzapine (5-20 mg/day) to dival-
proex (500-2500 mg/day) for manic or
mixed episodes of bipolar disorder (N=
251). The only other psychoactive medi-
cation allowed was lorazepam for agita-
tion. The primary efficacy instrument was
the Young Mania Rating Scale; a priori
protocol-defined threshold scores were
>20 for inclusion, <12 for remission, and
>15 for relapse. Analytical techniques in-
cluded mixed model repeated-measures
analysis of variance for change from base-
line, Fisher’s exact test (two-tailed) for cat-
egorical comparisons, and Kaplan-Meier
estimates of time to events of interest.

Results: Over 47 weeks, mean improve-
ment in Young Mania Rating Scale score

of Remission:

was significantly greater for the olanzapine
group. Median time to symptomatic ma-
nia remission was significantly shorter for
olanzapine, 14 days, than for divalproex,
62 days. There were no significant differ-
ences between treatments in the rates of
symptomatic mania remission over the 47
weeks (56.8% and 45.5%, respectively) and
subsequent relapse into mania or depres-
sion (42.3% and 56.5%). Treatment-emer-
gent adverse events occurring significantly
more frequently during olanzapine treat-
ment were somnolence, dry mouth, in-
creased appetite, weight gain, akathisia,
and high alanine aminotransferase levels;
those for divalproex were nausea and
nervousness.

Conclusions: In this 47-week study of
acute bipolar mania, symptomatic remis-
sion occurred sooner and overall mania
improvement was greater for olanzapine
than for divalproex, but rates of bipolar
relapse did not differ.

(Am J Psychiatry 2003; 160:1263-1271)

Rapid resolution of acute mania can reduce the sub-
stantial personal and economic burdens on patients, their
families, and society (1, 2). Most controlled clinical trials of
pharmacological treatment for bipolar mania focus on
short-term improvement, collecting data for only 3-6
weeks. However, studies of the acute phase are limited in
that they do not help determine longer-term efficacy and
stability of course. Examining data from only the first few
weeks of medication use may lead to incorrectly conclud-
ing that medications with more rapid onset of action are
more efficacious than those with slower onset (3). Also im-
portant, longer-term studies allow better assessment of
whether and how quickly patients reach endpoints such as
full syndromal remission, which are difficult to achieve in
short-term studies (2, 4).

Prospective follow-up of bipolar patients has shown
that the mean time to syndromal remission is approxi-
mately 6 weeks for first manic episodes. In some patients,
remission may take longer (4). In a naturalistic study (4),
we found that 50.0% of first-episode patients experienced
syndromal remission of psychotic mania in 5.9 weeks, but
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there was considerable variability. At 3, 6, 12, and 24
months, 65.1%, 83.7%, 91.1%, and 97.5% of patients
achieved syndromal remission, respectively. When other
definitions of remission are used, the time to remission
varies further. Similar rates were found in another study of
first-episode bipolar illness conducted at the University of
Cincinnati (5). However, as a history of previous episodes
of bipolar disorder is a strong predictor of relapse (6, 7),
the outcome after the first episode may differ from the
outcome after multiple episodes (2).

Both divalproex (8, 9) and olanzapine (10, 11) have been
shown to be efficacious in acute mania, each in two dou-
ble-blind, placebo-controlled, parallel-group trials. In ad-
dition, longer-term treatment with divalproex was studied
in one published double-blind, placebo-controlled, paral-
lel-group trial (12). The lack of longer-term studies is not
unusual, as there have been few trials with other medica-
tions for the maintenance of bipolar disorder (13-15).

We previously reported (16) results from a 3-week study
assessing the safety and efficacy of olanzapine compared
with divalproex for patients with a diagnosis of bipolar
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mania. Patients were randomly assigned to double-blind
treatment with either olanzapine (5-20 mg/day) or dival-
proex (500-2500 mg/day, recommended therapeutic se-
rum level of 50-125 pug/ml). After this initial period, the pa-
tients entered a 44-week, double-blind extension period,
in which they remained in the same treatment group. We
reported that olanzapine-treated patients had signifi-
cantly greater improvement as shown by the Young Mania
Rating Scale (17) and that the proportion of these patients
who achieved protocol-defined remission was greater
than that for the divalproex-treated patients. In this article
we focus on improvement of mania symptoms, remission
rates, time to response, and relapse rates over the entire
47-week treatment period.

Method

Study Design

The 251 patients were ages 18-75 years and met the DSM-1V di-
agnostic criteria for a manic or mixed episode of bipolar disorder,
as determined with the Structured Clinical Interview for DSM-IV
Axis I Disorders, Patient Version (18). A baseline total score of at
least 20 on the Young Mania Rating Scale (17) was required for
study entry. Female patients of childbearing potential were re-
quired to use a medically accepted means of contraception. Any
of the following was considered grounds for exclusion: serious
and unstable medical illness; DSM-IV substance dependence
within the past 30 days (except nicotine or caffeine); documented
history of intolerance to olanzapine or divalproex; treatment with
lithium, an anticonvulsant, or an antipsychotic medication
within 24 hours of randomization; treatment with clozapine
within 4 weeks of randomization; and serious suicidal risk. The
study was powered to assess efficacy at 3 weeks; the primary out-
come measure was the Young Mania Rating Scale.

The protocol was reviewed and approved by local institutional
review boards at each of the 44 study sites in the United States be-
fore enrollment of any patients. After the study was thoroughly
explained, each patient signed written, informed consent. Pa-
tients remained inpatients for at least the first week of double-
blind treatment.

The initial dose of olanzapine was 15 mg/day, and for dival-
proex it was 750 mg/day, consistent with the manufacturers’ rec-
ommendations (19). The investigators made dose adjustments
based primarily on clinical response but also on serum concen-
trations and adverse events. Patients who did not tolerate the
minimum treatment dose (5 mg/day of olanzapine or 500 mg/day
of divalproex) were removed from the study.

Serum concentrations were measured to evaluate whether di-
valproex trough levels were maintained within the targeted thera-
peutic range of 50-125 ug/ml. To maintain the blind, blood was
also drawn from all subjects randomly assigned to olanzapine,
and sham “divalproex” results were reported, as we will describe.
Allinvestigators at the clinical sites and at Lilly Research Laborato-
ries were kept blinded to treatment assignment. Blood was drawn
from all patients periodically during the study. The samples were
shipped to an independent reference laboratory; a coordinator at
the reference laboratory was unblinded to treatment assignment.
Divalproex concentrations below 35 ug/ml were reported as
“well below target level,” those from 35 to 49 ug/ml were reported
as “below target level,” those from 126 to 150 ug/ml were re-
ported as “above target level,” and those above 150 ug/ml were
reported as “well above target level.” If a serum level was found to
be above or below the therapeutic range, the divalproex dose was
modified accordingly such that the serum level was brought back
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to the therapeutic range within 30 days. For each report of a serum
level out of the target range that was sent for a divalproex-treated
patient, a similar sham out-of-target-range report for divalproex
was sent for a randomly selected olanzapine-treated patient at a
different investigative site. If the investigator decided to change
the medication dose on the basis of the sham divalproex serum
level for a patient taking olanzapine, the increase or decrease af-
fected only the number of placebo tablets given to that patient.
This method ensured maintenance of the blind procedure.

Concomitant lorazepam was allowed throughout the 47 weeks,
but use was restricted to a maximum dose of 2 mg/day, and it was
not allowed within 8 hours of the administration of a symptom
rating scale. Benztropine was permitted to treat extrapyramidal
symptoms, up to a maximum of 6 mg/day. Throughout the study,
benztropine was not allowed as prophylaxis for extrapyramidal
symptoms.

Assessment

Severity of symptoms was assessed with the 11-item Young
Mania Rating Scale (17), the 21-item Hamilton Depression Rating
Scale (20), the severity of illness rating from the Clinical Global
Impressions (CGI) scale for bipolar disorder (21), and the Positive
and Negative Syndrome Scale (22). These were administered daily
during the first week, weekly from weeks 1 to 5, biweekly from
weeks 5 to 11, monthly from weeks 11 to 23, and bimonthly from
weeks 23 to 47. The a priori categorical definitions included the
following. Symptomatic remission of mania was defined as an
endpoint total score on the Young Mania Rating Scale of <12.
Symptomatic remission of mania and depression was defined as
an endpoint total mania score of <12 and a Hamilton depression
scale score of <8. Syndromal remission of mania was defined on
the basis of DSM-IV criteria as having no A criterion worse than
mild in severity and no more than two B criteria rated as mild in
severity, as previously defined in the literature (4, 5, 23). Syndro-
mal remission of mania and depression was defined as the pre-
ceding mania criteria plus the following depression criteria: no
DSM-1V A criteria for a major depressive episode that were worse
than mild in severity and the presence of no more than three A
criteria rated as mild, as previously suggested by Frank et al. (24).
Symptomatic relapse into an affective episode (depression, ma-
nia, or mixed) was defined as a mania score of 215 or a depression
score of 215 in a patient who previously met the criteria for symp-
tomatic remission. Syndromal relapse into an affective episode
was defined as achievement of syndromal remission according to
both mania and depression criteria followed by relapse into ei-
ther mania or depression. Time to remission was determined on
the basis of when the patient first met the criteria for remission.
Time to relapse was computed by prospectively examining the
data for the patients who met the criteria for remission at week 3.
Safety was monitored by assessing adverse events, laboratory
values, ECGs, vital signs, weight change, and extrapyramidal
symptoms, measured with the Simpson-Angus Rating Scale (25),
Barnes Rating Scale for Drug-Induced Akathisia (26), and Abnor-
mal Involuntary Movement Scale (AIMS) (27). Adverse events that
originally occurred or worsened during double-blind therapy
were considered treatment emergent and were recorded and
coded by using the Coding Symbols for Thesaurus of Adverse Re-
action Terms (COSTART) dictionary (28).

Statistical Methods

Patient data were analyzed on an intent-to-treat basis. Patients
with a baseline and at least one postbaseline measurement were
included in the analysis. Total scores were derived from the indi-
vidual items; if any single item was missing, the total score was
treated as missing. Analyses of change from baseline in the effi-
cacy measures were conducted by using a mixed model repeated-
measures analysis of variance (MMRM) with visit, treatment, in-
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vestigator, and visit-by-treatment interaction as effects in the
model and with the corresponding baseline score and the inter-
action between baseline score and visit included as covariates. An
unstructured covariance matrix was fit to the within-patient re-
peated measures. The main overall effect of treatment was as-
sessed, as well as the difference between treatment groups in
change from baseline to each visit, by using contrasts within the
repeated-measures model. As an additional analysis, mean
change from baseline to endpoint, with the last observation car-
ried forward, was examined by using ANOVA with treatment and
investigator in the model. Rates were compared in the two groups
by using Fisher’s exact test. Time to symptomatic and syndromal
remission of mania only and to both mania and depression and
time to symptomatic and syndromal recurrence of mania and de-
pression were analyzed by using Kaplan-Meier survival curves,
and the curves were compared by using the log-rank test. Time to
discontinuation was analyzed in a similar fashion. Treatment-
emergent adverse events (based on COSTART terms) and rates of
treatment-emergent abnormally high or low laboratory values
and vital signs were compared with Fisher’s exact test. Weight,
laboratory values, and extrapyramidal symptom ratings were an-
alyzed by using mean change from baseline to endpoint (last ob-
servation carried forward) in an ANOVA with treatment and in-
vestigator in the model. In addition, the percentages of patients
gaining at least 7% of baseline body weight (last observation car-
ried forward) were compared by using Fisher’s exact test. All p val-
ues were based on two-tailed tests with a significance level of
0.05.

Results

Patient characteristics are presented in Table 1. A total
of 251 patients across 44 sites in the United States were en-
rolled in the study, of whom 125 were randomly assigned
to olanzapine and 126 were assigned to divalproex. The
patients had a mean age of 41 years (range=18-75), 57.4%
were female, and 80.9% were Caucasian. The mean dura-
tion of illness was 18.2 years (SD=12.2), and the current
episode had lasted for a mean of 47.8 days (SD=57.1).
Overall, the patients experienced clinically severe symp-
toms, and their mean Young Mania Rating Scale total
score was 27.7 (§D=5.9). There was no significant differ-
ence between groups in any demographic or baseline
characteristic.

The disposition of the patients is shown in Table 2. A
total of 125 olanzapine-treated patients and 123 dival-
proex-treated patients had at least one postbaseline mea-
surement and were included in the analysis. Patients in re-
mission at week 3 were more likely to complete the 47-
week trial (12 [20.3%] of 59 olanzapine-treated patients
and 11 [26.2%] of 42 divalproex-treated patients) than
those not in remission (seven [10.6%] of 66 olanzapine-
treated and nine [11.1%] of 81 divalproex-treated patients)
(p=0.01, Cochran-Mantel-Haenszel test stratified by treat-
ment). The numbers of subjects were 91 for olanzapine
and 89 for divalproex at week 3, 46 for olanzapine and 44
for divalproex at week 15, and 19 for olanzapine and 20 for
divalproex at week 47. The median time to discontinua-
tion was 62 days for the olanzapine group and 49 days for
the divalproex group (log rank x2=0.01, df=1, p=0.93).
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TABLE 1. Demographic and Baseline Characteristics of
Bipolar Patients in 47-Week Study of Olanzapine and Dival-
proex for Acute Mania

Olanzapine Divalproex
Characteristic? (N=125) (N=126)
N % N %
Female 72 57.6 72 57.1
Caucasian 97 77.6 106 84.1
lliness characteristics
Mixed bipolar episodes 56 44.8 52 413
Rapid cycling? 76 60.8 68 54.0
Psychotic 62 49.6 52 413
Treatment resistant® 25 20.0 28 222
Mean  SD Mean SD
Age (years) 39.99 1208 41.13 1227
Duration of illness (years)d 18.82 12,57 17.62 11.87
Length of current episode (days) 48.20 60.54 47.34 53.79
Total manic episodes
Past 12 months® 5.85 13.98 3.89 7.72
Lifetimef 2894 41.01 2792 43.88
Rating scale scores
Young Mania Rating Scale total 27.42 524 2792 6.58
21-item Hamilton Depression
Rating Scale total 1484 7.58 1342 6.77
PANSS total 68.85 19.77 66.53 16.66
Simpson-Angus Scale total 0.74 1.88 114 3.19
Barnes Rating Scale for Drug-
Induced Akathisia global 0.76  0.98 0.71 0.99
AIMS 0.69 2.00 0.72 1.95

4 There was no statistically significant difference between the two
treatment groups in any demographic or baseline characteristic.

b Defined as having four or more manic, depressed, or mixed epi-
sodes in the previous year.

¢ Defined as having received prior treatment for acute mania with
lithium, valproate, or carbamazapine and not responding to ade-
quate treatment.

d Olanzapine, N=123; divalproex, N=125.

€ Olanzapine, N=115; divalproex, N=122.

f Olanzapine, N=89; divalproex, N=105.

There was no difference between groups in compliance.
The patients were highly compliant with study medica-
tion, as assessed by pill counts (90.6% for olanzapine and
89.9% for divalproex). The mean modal dose for the olan-
zapine-treated patients was 16.2 mg/day (SD=4.9), and
the mean modal dose for the divalproex-treated patients
was 1584.7 mg/day (SD=618.1). The mean valproate blood
levels after 3, 7, 11, and 47 weeks of treatment were 83.9
ug/ml (SD=32.1), 72.5 ug/ml (SD=33.6), 64.1 pg/ml (SD=
34.3), and 58.2 ug/ml (SD=30.8), respectively. The percent-
ages of patients with blood levels of 50 pg/ml or higher
were 88.3%, 78.1%, 71.4%, and 61.9%, respectively, after 3,
7, 11, and 47 weeks of treatment. The mean daily doses
were 1554.1 mg (SD=491.4) at week 3, 1708.0 mg (SD=
541.5) at week 7, 1716.8 mg (SD=517.1) at week 11, and
1500.5 mg (SD=579.7) at week 47.

Efficacy

Rating scale scores. Differences in the total score on the
Young Mania Rating Scale were examined by using an
MMRM. The olanzapine-treated patients experienced a
significantly greater reduction in least-squares mean
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TABLE 2. Reasons for Study Discontinuation Among Bi-
polar Patients in 47-Week Study of Olanzapine and Dival-
proex Treatment for Acute Mania

Olanzapine Divalproex

I ! Fisher’s
(N=125) (N=126) Exact Test
Variable N % N % (p)

Overall rate of discontinuation 106 84.8 106 84.1 1.00
Reasons for discontinuation

Adverse event 31 248 25 198 0.37
Lack of efficacy 24 192 28 222 0.65
Lost to follow-up 13 104 12 95 0.84
Patient decision 23 184 20 159 0.62
Noncompliance 13 104 16 127 0.70
Sponsor decision 0 0.0 2 16 0.50
Physician decision 2 1.6 3 24 1.00

score than the divalproex-treated patients; the difference
between groups in the reduction averaged 2.38 points
(SE=0.76) over the trial (F=9.77, df=1, 88, p=0.002). The im-
provement with olanzapine was significantly superior at
all visits between weeks 2 and 15, inclusive, and at week 23
(Figure 1). However, the differences in improvement nar-
rowed later in the study, and there were no significant dif-
ferences between treatments from week 30 to week 47. An
analysis of the change from baseline to endpoint (last ob-
servation carried forward up to week 47) detected a statis-
tically significant difference between the groups (olanza-
pine: mean=-15.38, SD=10.17; divalproex: mean=-12.50,
SD=11.51) (F=5.43, df=1, 218, p=0.03).

In the MMRM, the improvement in mean Hamilton de-
pression score for the olanzapine-treated patients was
greater by 1.19 points (SE=0.65) than that of the dival-
proex-treated patients, but the difference was not statisti-
cally significant (F=3.39, df=1, 107, p=0.07). An analysis of
the change from baseline to endpoint in the Hamilton de-
pression scale score, with the last observation carried for-
ward, indicated no significant difference between groups
(olanzapine: mean=-3.78, SD=8.92; divalproex: mean=—
1.59, SD=8.22) (F=3.25, df=1, 216, p=0.08).

No significant differences between groups were found
in the total score on the Positive and Negative Syndrome
Scale according to MMRM (F=0.07, df=1, 106, p=0.80) or
change from baseline to endpoint with the last observa-
tion carried forward (olanzapine: mean=-12.11, SD=19.69;
divalproex: mean=-8.87, SD=19.36) (F=1.37, df=1, 216, p=
0.25). No significant differences between groups were
found in the CGI severity of illness with MMRM (F=2.59,
df=1, 119, p=0.11) or the change from baseline to endpoint
with the last observation carried forward (olanzapine:
mean=-1.98, SD=1.42; divalproex: mean=-1.70, SD=1.53)
(F=3.58, df=1, 217, p=0.06).

Symptomatic and syndromal remission of mania.
The median time to symptomatic remission of mania (de-
fined as a score of 12 or less on the Young Mania Rating
Scale) was significantly shorter for the olanzapine-treated
patients (14 days) than for those treated with divalproex
(62 days) (log rank %2=3.96, df=1, p=0.05). At 47 weeks (last
observation carried forward), the rates of symptomatic
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FIGURE 1. Change From Baseline in Mean Total Score on
Young Mania Rating Scale for Bipolar Patients in 47-Week
Study of Olanzapine and Divalproex Treatment for Acute
Mania?

—— Divalproex (N=126)
b —&— Olanzapine (N=125)

on Young Mania Rating Scale

Change From Baseline in Total Score

0 5 10 15 20 25 30 35 40 45
Weeks in Treatment
a At week 47 the numbers of subjects were 19 for olanzapine and 21
for divalproex.
bSignificant difference between groups (p<0.05, mixed model re-
peated-measures analysis of variance).

¢ Significant difference between groups (p<0.01, mixed model re-
peated-measures analysis of variance).

mania remission were 56.8% and 45.5% for the olanzapine
and divalproex groups, respectively (Fisher’s exact p=0.10).

The median times to syndromal remission of mania
were 28 and 109 days for the olanzapine- and divalproex-
treated groups, respectively (log rank x2=6.63, df=1, p=
0.01). The syndromal remission rates at 47 weeks were
50.8% for olanzapine versus 38.2% for divalproex (Fisher’s
exact p=0.06).

Symptomatic and syndromal remission of both ma-
nia and depression. The times to symptomatic remis-
sion of mania and depression were similar for olanzapine
(25th percentile=14 days) and divalproex (25th precentile=
13 days) (x?=0.03, df=1, p=0.86). At 47 weeks (last observa-
tion carried forward), the rates of symptomatic remission
of both mania and depression were 30.9% for both the
olanzapine and divalproex groups (Fisher’s exact p=1.00).
The times to syndromal remission of both mania and de-
pression did not differ significantly between groups: the
25th percentile was 7 days for olanzapine and 34 days for di-
valproex (x?=0.25, df=1, p=0.62). Likewise, the rates of syn-
dromal remission at 47 weeks were similar: 29.8% for olan-
zapine and 27.6% for divalproex (Fisher’s exact p=0.78).

Symptomatic recurrence of any affective episode.
There was no statistically significant difference in time to
symptomatic recurrence of an affective episode (depres-
sion, mania, or mixed) between the olanzapine- and dival-
proex-treated groups (x2=0.22, df=1, p=0.64) (25th percen-
tile for both groups=27 days). Symptomatic recurrence of
an affective episode occurred in 14 (42.4%) of 33 olanza-
pine-treated patients and 13 (56.5%) of 23 divalproex-
treated patients (Fisher’s exact p=0.42). Of the 14 olanza-
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pine-treated patients experiencing recurrence, eight ex-
perienced depression, five experienced mania, and one
experienced a mixed episode. Of the 13 divalproex-treated
patients experiencing recurrence, six experienced depres-
sion, four experienced mania, and three experienced
mixed episodes.

Syndromal recurrence of any affective episode.
There was no statistically significant difference in the
times to syndromal recurrence of an affective episode be-
tween the olanzapine- and divalproex-treated groups (2=
0.70, df=1, p=0.41) (the medians for olanzapine and dival-
proex were 14 and 42 days, respectively). Syndromal recur-
rence of an affective episode occurred in 20 (64.5%) of 31
olanzapine-treated patients and 13 (65.0%) of 20 dival-
proex-treated patients (Fisher’s exact p=1.00).

Relation of valproate serum concentration to out-
come. In an examination of patients whose valproate
concentrations were measured at 3 weeks, a median split
of patients by valproate concentration (valproate mea-
surements were available for 77 patients; median concen-
tration=82 pg/ml) showed no difference in the percentage
of patients in remission at week 3 (last observation carried
forward analysis). Of the 38 patients with “high” concen-
trations (above 82 ug/ml), 42.1% (N=16) were in remission
compared to 38.5% (N=15) of the 39 patients with “low”
concentrations (less than or equal to 82 ug/ml) (Fisher’s
exact test, p=0.82). Similarly, there was no difference in the
remission rates at endpoint (last observation carried for-
ward up to week 47) between the patients with high con-
centrations (57.9%, N=22) and those with low concentra-
tions (56.4%, N=22) (Fisher’s exact test, p=1.00). In an
examination of completion rates, there was again no sig-
nificant difference between the patients with high con-
centrations (21.1%, N=8) and those with low concentra-
tions (25.6%, N=10) (Fisher’s exact test, p=0.79).

A secondary analysis was also conducted to compare
the remission rate of the olanzapine-treated patients to
that of the only 91 (of 123) divalproex-treated patients
with valproate blood levels at or above the therapeutic
range (250 ug/ml) at week 1 of treatment. Fourteen pa-
tients were dropped from this analysis because their blood
levels were below 50 ug/ml, and for 18 patients valproate
levels were not measured at week 1. The rates of symptom-
atic remission of mania at week 47 (last observation car-
ried forward) were 56.8% and 51.6% for the olanzapine-
and divalproex-treated patients, respectively (Fisher’s ex-
act test, p=0.49). The median time to symptomatic mania
remission was 27 days for the divalproex patients with
therapeutic blood concentrations, compared to the 14
days for olanzapine (log rank x2=2.43, df=1, p=0.12). For
syndromic remission of mania at week 47 (last observa-
tion carried forward), 44.0% of divalproex-treated patients
met the criteria compared to 50.8% of olanzapine-treated
patients (Fisher’s exact test, p=0.34). The median time to

Am | Psychiatry 160:7, July 2003

TOHEN, KETTER, ZARATE, ET AL.

remission remained 28 days for olanzapine and 109 days
for divalproex (log rank y?=4.66, df=1, p=0.04).

Finally, the total score on the Young Mania Rating Scale
and the improvement from baseline in patients with val-
proate blood concentrations less than 50 ug/ml at week 3,
7,11, or 47 did not significantly differ from those of the pa-
tients with valproate blood concentrations of 50 ug/ml or
higher. In fact, at three of the four assessments (weeks 3, 7,
and 47), the results were numerically better in the group
with concentrations below 50 pg/ml.

Safety

A total of 31 (24.8%) of the 125 olanzapine patients and
25 (19.8%) of the 126 divalproex patients discontinued
study participation because of an adverse event (Fisher’s
exact test, p=0.37). Treatment-emergent adverse events
(as reported by the investigator) occurring more fre-
quently during treatment with olanzapine (Fisher’s exact
test, p<0.05) were somnolence, dry mouth, increased ap-
petite, weight gain, akathisia, and elevated liver function
test results (alanine aminotransferase). Among the pa-
tients receiving divalproex, nausea, nervousness, rectal
disorder, and manic reaction were more common
(p<0.05). While the COSTART term “manic reaction” was
listed significantly more often for divalproex- than olanza-
pine-treated patients, this occurrence likely is related to
efficacy rather than being an adverse event. Table 3 shows
adverse events that were statistically different between
groups or occurred in at least 10% of the patients in either
treatment group. For treatment-emergent abnormally
high laboratory values at endpoint, there was a statistically
significant difference for alanine aminotransferase (5.1%
for olanzapine versus 0.0% for divalproex) (Fisher’s exact
test, p=0.03). There were two other significantly different
treatment-emergent abnormally low laboratory values at
endpoint: albumin (1.8% for olanzapine and 8.3% for di-
valproex) (Fisher’s exact test, p=0.04) and platelets (0.0%
for olanzapine and 6.2% for divalproex) (Fisher’s exact p=
0.007).

There were no significant differences between the olan-
zapine and divalproex groups in the mean change in ex-
trapyramidal symptoms from baseline to endpoint, ac-
cording to mean scores on the AIMS (-0.31 [SD=2.09] and
-0.13 [SD=1.38] for olanzapine and divalproex, respec-
tively) (F=0.87, df=1, 217, p=0.36), Simpson-Angus Rating
Scale (0.16 [SD=2.17] and -0.31 [SD=2.44]) (F=2.39, df=1,
211, p=0.13), and Barnes Rating Scale for Drug-Induced
Akathisia (-0.25 [SD=0.95] and -0.22 [SD=1.00]) (F=0.02,
df=1, 211, p=0.89).

The patients in the olanzapine group had a significantly
greater mean weight gain than those in the divalproex
group according to an MMRM: 2.79 kg (SE=0.32) versus
1.22 kg (SE=0.32) (F=12.03, df=1, 127, p<0.001). Weight
gain was significantly greater for the olanzapine patients
from day 3 through week 15, inclusive; however, from
weeks 19 through 47, there were no significant differences
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TABLE 3. Treatment-Emergent Adverse Events Over 47
Weeks That Occurred in 210% of Either Group of Bipolar
Patients Receiving Olanzapine or Divalproex for Acute Ma-
nia or That Differed Significantly Between Groups

Olanzapine Divalproex Fisher’s
(N=125) (N=126) Exact Test

Event N % N % (p)
Nausea 20 16.0 40 31.7 0.005
Depression 43 34.4 38 30.2 0.51
Headache 33 26.4 34 27.0 1.00
Somnolence 58 46.4 31 24.6 <0.001
Nervousness 15 12.0 28 222 0.05
Pain 23 18.4 27 21.4 0.64
Diarrhea 13 10.4 24 19.0 0.08
Asthenia 29 23.2 23 18.3 0.36
Vomiting 17 13.6 23 18.3 0.39
Anxiety 16 12.8 22 17.5 0.38
Dizziness 23 18.4 21 16.7 0.75
Rhinitis 16 12.8 20 15.9 0.59
Insomnia 10 8.0 20 15.9 0.08
Dyspepsia 21 16.8 19 15.1 0.74
Constipation 19 15.2 19 15.1 1.00
Agitation 20 16.0 17 13.5 0.60
Weight gain 31 24.8 15 11.9 0.01
Tremor 15 12.0 14 11.1 0.85
Apathy 15 120 14 111 0.85
Rash 14 11.2 14 11.1 1.00
Pharyngitis 13 10.4 14 11.1 1.00
Back pain 9 7.2 14 111 0.39
Abnormal thinking 8 6.4 14 11.1 0.27
Manic reaction 4 3.2 13 10.3 0.05
Dry mouth 43 34.4 9 71 <0.001
Myalgia 13 10.4 9 71 0.39
Rectal disorder 0 0.0 7 5.6 0.02
Increased appetite 17 13.6 7 5.6 0.04
Akathisia 12 9.6 2 1.6 0.006
Abnormal result on

liver function test 5 4.0 0 0.0 <0.001

between groups in weight gain from baseline. Four olan-
zapine-treated patients dropped out because of weight
gain, one each at weeks 3, 4, 19, and 39. At endpoint (last
observation carried forward), 23.6% (N=29) of 123 olanza-
pine patients and 17.9% (N=22) of 123 divalproex patients
had gained at least 7% of their baseline weight (Fisher’s ex-
act test, p=0.35).

There was a significantly greater increase in cholesterol
level among the olanzapine patients than among those
treated with divalproex; the mean change from baseline
to endpoint was 9.68 mg/dl for olanzapine (SD=34.13)
and -2.33 mg/dl for divalproex (SD=32.73) (F=7.43, df=1,
205, p=0.007). There was no significant difference be-
tween groups in glucose concentration in a nonfasting
state; the mean change from baseline to endpoint was
0.03 mmol/liter (SD=1.80) for olanzapine and -0.15
mmol/liter (SD=1.59) for divalproex (F=1.14, df=1, 205, p=
0.29). The groups did not differ in the incidence of treat-
ment-emergent abnormally high levels of cholesterol
(olanzapine: one of 118, or 0.8%; divalproex: none of 115)
(Fisher’s exact test, p=1.00) or glucose (olanzapine: none of
113; divalproex: none of 114) (Fisher’s exact test, p=1.00).

The mean change from baseline to endpoint in the Frid-
ericia-corrected QT interval was 7.97 msec (SD=21.36) for
104 olanzapine-treated patients and —3.06 (SD=24.92) for
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101 divalproex-treated patients (F=10.16, df=1, 175, p=
0.002). We defined a potentially clinically significant
change in QTc interval for men as from <430 msec at base-
line to >430 at any point during the trial. For women we
defined clinically significant change as an increase from
<450 msec at baseline to >450 during the trial. Two (2.0%)
of 102 olanzapine patients and two (2.1%) of 96 divalproex
patients experienced such increases (Fisher’s exact test, p=
1.00). Across treatment groups, no man experienced a QTc
higher than 450 msec and no women experienced a QTc
higher than 470 msec, other common cutoffs reported in
the literature.

Discussion

In this study we compared long-term improvement and
maintenance of response over 47 weeks in patients with bi-
polar mania who received olanzapine and divalproex. We
found that the rates of remission at endpoint were greater
in both groups than at 3 weeks (16) and that olanzapine’s
advantage fell short of statistical significance. However,
symptomatic and syndromal remissions of mania were
reached significantly sooner by the olanzapine-treated pa-
tients. It is interesting that, for both groups, symptomatic
remission of mania occurred before the more conservative
and clinically meaningful syndromal remission; the me-
dian times to syndromal remission were 28 days for olan-
zapine and 109 days for divalproex, whereas the times to
symptomatic remission were 14 and 62 days, respectively.
Shorter time to symptomatic remission has been previ-
ously reported in naturalistic studies (2, 4). There was no
difference between groups in symptomatic or syndromal
remission or recurrence of both mania and depression.
The olanzapine-treated patients experienced greater im-
provement in mania ratings than the divalproex-treated
patients; however, the mania ratings continued to improve
in both groups over time. In a visit-by-visit analysis, the
greatest between-group differences occurred in the first 15
weeks of treatment, and there were no significant differ-
ences between groups in improvement on the Young Ma-
nia Rating Scale from week 30 onward.

The study was designed to examine short-term and
continued antimanic treatment effects, but it also allowed
some exploration of relative efficacy for depressive symp-
toms and relapse prevention. Mean improvement in the
score on the Hamilton depression scale was nonsignifi-
cantly greater for the olanzapine-treated patients. Inter-
pretation of these findings is limited by the heterogeneity
of the baseline Hamilton depression ratings (range=1-34)
and variability in both groups over time. Comparative ef-
ficacy for relapse prevention would be better studied in a
trial that starts with patients in stable remission. Several
features of the current trial limit interpretation of the
findings on relapse. For example, there are differences be-
tween the groups in the number of patients who achieved
remission and the speed with which they did so. The time

Am | Psychiatry 160:7, July 2003



between ratings increased as the study progressed, such
that relapse could be more efficiently captured and dated
in earlier phases of the trial. The lengthening intervals be-
tween visits may have reduced overall clinical contact,
perhaps contributing to patient dropout. The overall high
dropout rate limits the power to detect differences in re-
lapse. This trial failed to demonstrate a difference be-
tween treatments in time to relapse, but further study is
warranted.

The mean valproate blood concentration in our study at
3 weeks was comparable to that reported by Bowden et al.
(12) at 4 weeks: 83.9 versus 84.8 ug/ml, respectively. Find-
ings on safety and tolerability were in accord with previ-
ously published findings for both agents (8, 9, 11, 12, 16,
29). The rates of study discontinuation for adverse events
were similar for olanzapine and divalproex (24.8% and
19.8%, respectively). The most common adverse events for
olanzapine were somnolence, depression, dry mouth,
headache, weight gain, and asthenia. For divalproex, they
were nausea, depression, headache, somnolence, ner-
vousness, and pain. Weight gain was significantly greater
for the olanzapine-treated patients. Generally, the courses
of weight gain for the two medications appear to reflect
those observed previously in different study groups. Pa-
tients with schizophrenia who gain weight while taking
olanzapine are likely to have the most rapid increase in the
first month, with stabilization late in the first year of treat-
ment (30). Weight gain during treatment with divalproex
appears to follow a more gradual pattern, such as thatin a
recently reported epilepsy clinical trial (31). Two labora-
tory measures increased more with olanzapine. First, the
patients in that group had a greater mean increase in cho-
lesterol. The second increased laboratory measure was
alanine aminotransferase. This increase in the olanza-
pine-treated patients in this trial has been seen in other
studies (32); it is typically observed early in treatment and
is transient in nature.

A significant difference was found between the QTc in-
tervals of the olanzapine- and divalproex-treated patients.
The observed increase in the olanzapine-treated patients
(7.97 msec) was greater than in other clinical trials (33, 34).
The divalproex-treated patients had a mean QTc decrease
of 3.06 msec. However, this difference is of unclear clinical
significance because the treatment groups did not differ in
the frequency of treatment-emergent QTc intervals
greater than clinically important cutoffs.

There are limitations in the present study. First, dosing
was adjusted at the discretion of the clinical investigator
within large ranges (olanzapine: 5-20 mg/day; divalproex:
500-2500 mg/day) on the basis of response and tolerabil-
ity. Therefore, it is likely that a proportion of divalproex pa-
tients had valproate blood concentrations below the ther-
apeutic range at each visit. This proportion is probably
higher than would have occurred if the study had com-
pelled upward dose titration. Further, olanzapine was ini-
tially administered at 15 mg/day (a therapeutic dose for
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most patients), while divalproex was started at 750 mg/
day (a subtherapeutic dose for most patients) with gradual
titration upward. This dosing strategy followed the dival-
proexlabeling instructions but may have given the olanza-
pine-treated group a slight early advantage in time to re-
sponse. The flexible dosing scheme used in this study has
the advantage of reflecting actual clinical practice, at least
as represented by these investigators, but cannot directly
address whether different dosing requirements might
have changed the outcome; for instance, one previous di-
valproex trial (8) did apparently compel upward titration,
if tolerated, even for patients with good clinical responses
to lower doses. On the other hand, despite the differences
in dosing, the two available comparisons of olanzapine
and divalproex for acute mania (16, 29) show similar nu-
meric differences between treatments in mean improve-
ment on the 11-item Mania Rating Scale (29) or the 11-
item Young Mania Rating Scale (16).

Second, the valproate concentrations were not reported
as precise numbers but as broader ranges (e.g., “above tar-
get level” or “well above target level”). Because the study
was blinded and included sham level reporting for the
olanzapine-treated patients, this manner of reporting
concentrations was not likely to have biased results, but it
did limit the ability of the investigators to fine-tune their
dosing and specifically may have decreased their comfort
in prescribing doses that would result in blood levels
above the target range as an attempt to maximize re-
sponse. Late in the current study, the mean divalproex
dose approached the lower end of the conventional range.
It is possible that some patients at the lower end of the
dose range may have been there because they were doing
well and the physicians did not feel compelled to increase
their doses. It is interesting that an analysis at week 3
showed no relationship between valproate blood concen-
tration and either completion or remission. Further, no
significant difference in mean total score on the Young
Mania Rating Scale or in improvement from baseline was
found between the divalproex patients with valproate
blood concentrations below therapeutic levels and those
with concentrations at or above those levels.

A third limitation of the study is that most of the patients
withdrew from the study before completing 47 weeks of
treatment. In fact, 31.2% of the olanzapine patients and
35.7% of the divalproex patients discontinued the study
during the initial 3-week phase; of those entering the 44-
week maintenance phase, 77.9% of the olanzapine-treated
and 75.3% of the divalproex-treated patients left the study.
High discontinuation rates in long-term studies of bipolar
disorder are not unusual and underscore the difficulty of
maintaining patients with bipolar disorder, at least those
who have just been discharged on a monotherapy regimen
after hospitalization for a manic episode. Bowden et al.
(12) reported a dropout rate of 62% of patients treated
with divalproex and 76% of patients treated with lithium
for 52 weeks. While these are lower than the rates in the
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current study, it should be noted that the patients in the
Bowden et al. study were required to meet criteria for sta-
ble recovery before being randomly assigned to mainte-
nance treatments. In that study (12), approximately 35% of
the patients in the open-label stabilization phase did not
meet those criteria, often because of inadequately
controlled manic symptoms. In our study, patients who
achieved remission at the end of the acute phase were
more likely to complete the present study than were pa-
tients who did not achieve remission.

A fourth limitation of the study was that the patients
were generally severely ill; the mean baseline total score
on the Young Mania Rating Scale was 27.7, most patients
had a large number of prior episodes (93.6% had more
than three previous manic, depressed, or mixed episodes
at study entry), and a large proportion (57.4%) had a rapid
cycling course. Therefore, our results may not generalize
to less severely ill patients encountered in nonacademic
clinical settings.

During this 47-week, randomized, double-blind trial for
acute mania in which flexibly dosed olanzapine and dival-
proex were compared, olanzapine produced a faster im-
provement than divalproex in symptoms of mania as rated
by the Young Mania Rating Scale. Compared to the previ-
ously reported first 3 weeks of treatment, longer treatment
was associated with further improvement in both groups.
Of the a priori clinically meaningful categorizations defin-
ing remission and response, olanzapine was superior for
syndromal remission of mania. For both olanzapine and
divalproex, symptomatic remission appeared earlier than
syndromic remission. However, remission by both symp-
tomatic and syndromic definitions was significantly more
rapid for the olanzapine-treated patients, but the differ-
ences in remission rates between groups later in the trial
were nonsignificant. There were similar rates of discontin-
uation due to adverse events with the two treatments, al-
though the pattern of the most common adverse events
differed between the groups. Olanzapine was associated
with more weight increase early in treatment, but weight
increases did not differ significantly between groups in
patients who remained in treatment longer. Although the
primary efficacy outcome of this trial favored olanzapine,
both olanzapine and divalproex demonstrated efficacy for
bipolar mania. In selecting pharmacological treatment,
the clinician should consider both safety and efficacy as
well as patient-specific considerations.
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