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Abstract
We studied the effectiveness of olanzapine/fluoxetine combination (OFC) treatment of bipolar
depressive episode (7 weeks, study period 1 [SP1]). Study period 1 responders (mean modal daily
OFC dosage, 10.8/27.8 mg) were randomized to OFC continuation treatment or olanzapine (OLZ)
monotherapy starting at 10 mg (12 weeks, SP2). Seventy-three percent of the 114 patients who
entered into SP2 completed the trial. The Montgomery-Åsberg Depression Rating Scale total score
changes from baseline in SP1 (primary outcome) were significant (−20 ± 10, P < 0.001) and, during
SP2, worsened for patients in the OLZ group (OFC vs OLZ, −0.4 ± 7.55 vs +8.2 ± 14.1, respectively;
P < 0.001). During SP1, 69% responded and 59% remitted. During SP2, significantly more patients
in the OFC group maintained response (31.3% vs 12.5%) and remission (71.4% vs 39.6%) than
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patients in the OLZ group. Treatment-emergent adverse events with OFC (SP1 and SP2) included
increased appetite, increased weight, somnolence, anxiety, insomnia, and depressed mood. Since
visit 1, the mean weight increases (in pounds) were 4.8 ± 6.8 for SP1 (P < 0.001) and 6.3 ± 10.3
(OFC) or 10.7 ± 11.3 (OLZ) for SP2; 50% (OLZ) and 33% (OFC) of the patients had a 7% or higher
weight increase. For cholesterol, triglycerides, and low-density lipoprotein levels and some hepatic
enzymes, there were statistically and clinically significant changes in both study periods but no
differences between the SP2 groups. Study limitations included the open-label design and exclusion
of the SP1 nonresponders from SP2. These study results suggest that improvements resulting from
7 weeks of acute OFC treatment of a bipolar depressive episode are maintained in responders for an
additional 12 weeks with OFC, but switching to OLZ alone may result in symptom worsening.
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Compared with manic episodes, depressive episodes of bipolar disorder are more common,
have a higher risk of suicide, and are of longer duration.1 Control is difficult, usually results
in considerable morbidity and resource use, and may be complicated by the possible risk of
switching to mania and induction of rapid cycling.2,3

Although olanzapine/fluoxetine combination (OFC)4 and quetiapine5 are currently the only
Food and Drug Administration–approved treatments for acute bipolar depression (BD), current
guidelines recommend either lithium or lamotrigine as first-line treatment3 or combination
with selective serotonin-reuptake inhibitors or bupropion.6 Olanzapine (OLZ) monotherapy
has not been approved for the treatment of BD but has demonstrated efficacy in bipolar
depressive episodes, albeit with a lower effect size for the Montgomery-Åsberg Depression
Rating Scale (MADRS) total score than for OFC.7

Latinos make up 14.2%8 of the US population, and estimates of bipolar disorder (types 1 and
2) lifetime prevalence in Puerto Ricans living in the island are approximately 2%.9 Our study
is the first, to our knowledge, to evaluate the effectiveness of OFC and its comparison versus
OLZ in a Latino (Puerto Rican) population. A previous subanalysis in Latinos with acute mania
showed that OLZ is efficacious and comparable to haloperidol and to the effectiveness
observed in the white population.10

PATIENTS AND METHODS
Patients were treated with OFC for 7 weeks (SP1) following an open-label design, and those
achieving a Clinical Global Impressions of Severity of Bipolar Depression (CGI-BP-D) score
of 3 or lower plus a reduction of 50% or greater in the MADRS total score were randomized
for 12 weeks to take either OLZ or continued OFC (SP2). The study was conducted in
accordance with the Declaration of Helsinki and approved by the institutional review board at
each site, and written informed consent was obtained from all patients.

Study Objectives
The primary objective was to assess the effectiveness of variable once-daily doses of OFC after
7 weeks, measured by the mean change from baseline in the MADRS total score. Secondary
objectives included the following: For SP1, (a) treatment effectiveness measured by the mean
change from baseline in the CGI-BP-D score,11 the mean change from baseline in each item
of the MADRS scale, the rate of response (reduction of at least 50% in the total score of
MADRS12 and a CGI-BP-D11 score < 3 at end point), and the rate of remission (an end point
MADRS total score ≤12)12; (b) emergence of mania (CGI-BP-Mania score11 ≥3 or
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hospitalization for mania at any time) in patients with BD; (c) changes in the health-related
quality of life and functional states in patients using the 12-Item Short-Form Health Survey
(SF-12)13; and (d) safety based on spontaneously reported adverse events, changes in vital
signs, changes in laboratory analytes, and incidence of treatment-emergent abnormal
laboratory analytes.

For SP2, the secondary objectives included (a) differences in continuing treatment based on
the proportion of patients remaining in the trial at the end point, (b) differences in maintaining
control of bipolar symptoms by comparing the proportion of patients who experienced
symptomatic depressive relapse (MADRS score14 ≥20 plus a CGI-BP-D score11 ≥3) or
hospitalization for depression, (c) differences in emergence of mania (CGI-BP-Mania
score11 ≥3 or hospitalization for mania at any time), (d) differences in the health-related quality
of life and functional states in patients using the SF-12,13 and (e) differences in safety as for
SP1.

Selection of Patients and Daily Starting Doses
Patients in this study met Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition, Text Revision, Bipolar Disorder disease criteria, bipolar type 1 or 2; were outpatients;
were 21 years or older; were without communication problems; had experienced hypomanic,
manic, or mixed episode for 1 year or more; and had a MADRS total score of 20 or higher at
visit 1. The following patients were excluded: site/Lilly personnel or their immediate families;
poor responders to OLZ and/or fluoxetine; pregnant or breast-feeding; patients with current
substance dependence; patients with serious or unstable nonpsychiatric illness; patients who
had taken clozapine or electroconvulsive therapy within 90 days, OLZ, depot antipsychotics
within 30 days, fluoxetine within 35 days or a monoamine oxidase inhibitor within 14 days
before visit 1; patients who were on any other medication with primary central nervous system
activity; patients who were considered at serious suicidal risk; or rapid-cycling patients. Daily
starting drug dosages were 12/25 mg of OFC (range, 6/25–12/50 mg) for SP1 and the OFC
final dose of SP1 (range, 6/25–12/50 mg) for SP2; the daily starting drug dosage for OLZ was
10 mg (range, 5–20 mg).

Statistical Methods
Primary Analyses—The mean changes from baseline to the last observation carried forward
(LOCF) end point of the MADRS during SP1 were compared with zero change using a paired
t test. During SP2, LOCF changes from baseline (V4) on the MADRS score were compared
across groups using an analysis of covariance with terms for baseline score, treatment, and
investigator in the model.

Secondary Analyses—Changes over time in the MADRS, the CGI-BP-D, and the CGI-
BP-Mania were analyzed using a mixed models repeated measures (MMRM) approach with
terms for baseline score, investigator, and visit during SP1. During SP2, changes over time in
CGI-BP-D and CGI-BP-Mania were compared across treatment groups using an MMRM
model with terms for baseline score (at V4), investigator, treatment, visit, and the treatment by
visit interaction. Changes from baseline to LOCF end point for secondary measures were
analyzed using the same methodology as for the primary analysis. Analyses of LOCF changes
from baseline for safety outcomes during SP2 were repeated using V1 as baseline to assess
changes over the entire course of the treatment. Categorical variables (eg, sex, ethnicity, and
baseline characteristics) and outcome measures (eg, incidence of response, compliance, and
treatment-emergent adverse events [TEAEs]) were summarized during SP1 and compared
across groups during SP2 using Fisher exact test. For discontinuation purposes, patient
noncompliance was defined as missing all doses either for 5 consecutive days or for 14
cumulative days; for analyses purposes, it was defined as not taking the medication as
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prescribed. Continuous patient characteristics were compared across groups who were
randomized at V4 using analysis of variance with treatment and investigator in the model. Time
to relapse during SP2 was compared across groups using the Kaplan-Meier survival analysis
and the log-rank test.

RESULTS
Demographics

Most enrolled patients (92.5%) had a diagnosis of bipolar type 1, and 34% were men. Other
SP1 baseline characteristics (mean ± SD) include age of 42.4 ± 11.2 years, a MADRS total
score of 32.3 ± 7.4, a CGI-BP-D score of 4.5 ± 1.0, and a CGI-BP-Mania score of 1.1 ± 0.4.
No significant differences were observed in demographics at randomization for SP2 (OFC and
OLZ, respectively): male sex, 42% and 32%; origin (Latino), 93% and 86%; and mean ± SD
age of 44.4 ± 11.9 years and 41.6 ± 10.7 years; body mass index of 29.5 ± 5.0 and 29.8 ± 6.7;
MADRS score of 32.1 ± 7.1 and 32.9 ± 7.7; CGI-BP-D score of 4.5 ± 1.0 and 4.5 ± 1.2; and
CGI-BP-Mania score of 1.1 ± 0.3 and 1.2 ± 0.4.

Effectiveness Measures
In SP1, 161 patients were enrolled and 29.2% discontinued (3.7% because of adverse events);
drug compliance was 86%; the mean modal dosage of OFC was 10.8/27.8 mg/d (n = 160); the
mean ± SD OFC exposure was 48 ± 18 days; and rates of mania, response, and remission were
4.3%, 69%, and 58.7%, respectively. The OFC was associated with a statistically significant
mean ± SD reduction on the MADRS total score from the baseline (−20.0 ± 10.0; P < 0.001)
and the CGI-BP-D (−2.5 ± 1.4; P < 0.001) to LOCF end point over 7 weeks. The initial 12:25
mg/d dosage resulted in a statistically significant reduction on the MADRS and the CGI-BP-
D scores in the first treatment week (−10.94 and −1.12, respectively; P < 0.001; Fig. 1).

In SP2, discontinuation rates were similar between groups OLZ, 31.6% (1.8% due to adverse
events), and OFC, 22.8% (5.3% due to adverse events). Mean modal daily doses were 10.3/33.6
mg (OFC, n = 55) and 10.8 mg (OLZ, n = 55). Mean ± SD drug exposure was 72 ± 26 days
(OFC) and 70 ± 24 days (OLZ), and drug compliance was 77% (OFC, n = 57) and 77% (OLZ,
n = 57; P value, non-significant). The MADRS change from baseline (V4) was −0.4 ± 7.55 for
the OFC arm (n = 49) but worsened by + 8.2 (±14.1) in the OLZ arm (n = 48; LOCF P < 0.001).
Other than for suicidal ideation, reduced appetite, and reduced sleep, there was a statistically
different worsening in 7 of the 10 MADRS individual items from baseline in the OLZ versus
the OFC arm. The OLZ arm had a statistically significant increase in the CGI-BP-D score (1.3;
MMRM, P < 0.001). Response rates were 31.3% (OFC) and 12.5% (OLZ, P < 0.05), and
remission rates were 71.4% (OFC) and 39.6% (OLZ, P < 0.01). The mania emergence rates
were low in each group (OFC, 1.8%; OLZ, 0%; P value, NS). The relapse rates were 28.1%
OLZ versus 10.5% OFC (P < 0.05). The median days to relapse was not estimable for the OFC
arm because of the low relapse rate but was 97 days in the OLZ arm (Fig. 2, P [log-rank] =
0.0196).

Safety Measures
There were 16 serious adverse events (SAEs) in 6 patients during SP1: adhesions (intestinal),
aggression, appendectomy, appendicitis, blood triglycerides increased, cholelithiasis,
hallucination (auditory), impulse-control disorder, judgment impaired, mania, pancreatitis,
platelet count decreased, positive pregnancy test result, pyrexia, suicidal ideation, viral
infection, and 5 SAEs in 3 OFC patients (asthenia, decreased interest, depressed mood, suicidal
ideation, and suicide attempt), and 1 SAE in an OLZ patient (pregnancy) during SP2. There
were no deaths. The TEAEs reported in 10% or more of the patients during SP1 (N = 161)
were increased appetite (28%), increased weight (18.6%), somnolence (16.1%), anxiety
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(14.9%), tremor (12.4%), sedation (11.8%), and dry mouth (11.2%). During SP2 (V4 as
baseline), there was a similar (P = 0.417) incidence of patients with at least 1 TEAE among
the groups: 37/57 (64.9%, OFC) and 42/57 (73.7%, OLZ). Depressed mood was the only
significantly different TEAE in SP2 (19.3% OLZ vs 5.3% OFC, P = 0.043). There was a
statistically significant increase during SP1 in the mean body weight (4.8 lb; P < 0.001).
Differences in mean ± SD weight change were not statistically significant between OFC and
OLZ arms during SP2 using visit 1 as baseline (6.3 ± 10.3 lb vs 10.7 ± 11.3 lb, respectively).
From V1 to any post-V4 visit, there was no statistically significant difference in the incidence
of patients with a clinically significant increase (≥7%) in body weight (18/54 [33.3%] for OFC
versus 27/54 [50.0%] for OLZ, P = 0.118). When measured from the point of randomization
(V4) to any post-V4 visit, there was no statistically significant difference in the incidence of
patients with a clinically significant increase (≥7%) in body weight (OFC, 3/53 [5.7%]; OLZ,
6/54 [11.1%]; P = 0.489). We observed several clinically relevant treatment-emergent
abnormal laboratory values (defined as values exceeding laboratory reference ranges after
initiation of treatment among patients who were within normal limits before treatment) after
baseline (V1) in SP1 with significant increases (mean ± SD) for cholesterol (14.4 ± 36.6 mg/
dL), low-density lipoprotein (9.9 ± 31.6 mg/dL), aspartate aminotransferase (2.7 ± 7.7 U/L),
alanine aminotransferase (5.2 ± 12.9 U/L), and alkaline phosphatase levels (5.5 ± 12.7 U/L).
The differences in laboratory values between OLZ and OFC during the SP2 were significant
for aspartate aminotransferase increase (5/44 vs 0/47, respectively; P = 0.023) and for alkaline
phosphatase (OLZ vs OFC, mean ± SD, 3.2 ± 11.67 vs 3.3 ± 14.55, respectively; P = 0.009).
There were no clinically significant changes in vital signs, but some statistically significant
within-group increases were observed in standing pulse and standing diastolic blood pressure
using V1 as baseline. Additional study details are reported elsewhere.15

Health Outcomes
During SP1, there was a statistically significant mean ± SD improvement from baseline on the
SF-12 Mental and Physical Component scores for OFC-treated patients (12.7 ± 11.6, P < 0.001,
and 3.9 ± 10.9, P = 0.001, respectively). During SP2, compared with the OLZ arm (n = 41),
the OFC arm (n = 43) showed significantly less worsening on the SF-12 total score (−1.5 versus
−8.7, P = 0.021), and mental (−0.8 vs −6.7, P = 0.039) and physical components (−0.7 vs −2.1;
P value, NS).

DISCUSSION
During SP1, a mean change of −20.0 ± 10.0 in the MADRS total score (OFC treatment at a
starting once-daily dose of 12/25 mg; mean modal daily dosage, 10.8/27.8) was observed, with
71% completing the study period and a few patients experiencing an emergence of mania. The
mean weight increase (SP1) was 4.8 ± 6.8 lb, and 17% had a 7% or higher weight increase.
Our data also suggests that OFC treatment for an additional 12 weeks may be more effective
than switching to OLZ monotherapy in maintaining response in patients with BD with similar
tolerability.

These results in Latinos supplement evidence from 2 white population studies. In one, 86
patients were randomized to OFC for 8 weeks starting at 6/25 (mean modal dose was 7.4/39.3
mg/d).7 Results included an MADRS mean change of −18.5; response and remission rates of
56% and 49%, respectively; a mania emergence of 6.4%; 64% completing the study; a mean
weight gain of 7.09 ± 8.20 lb; and 19.5% having a 7% or higher weight gain. The other study
used OFC (n = 205; mean modal dosage, 10.7/38.3 mg/d; 25% of the patients on the 12/25 mg/
d dosage) and lamotrigine (n = 205)12 for 7 weeks. Results included an MADRS mean change
of −14.91; response and remission rates of approximately 69% and 56%, respectively; a rate
of affective switch of 4%; 67% completing the study; a mean weight gain of 3.1 ± 3.4 kg; and
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23% of the patients having a 7% or higher weight gain. In the 25-week study extension phase,
16 the completion rate was 33%, 64% responded, 56% remitted, and the incidence of mania
emergence was 5%. The MADRS and CGI-S improvements were maintained over the
extension phase.

Acknowledging differences in study characteristics, there were similar MADRS reductions,
response and remission rates, mania emergence rates, and study completion rates. However,
numerically less weight increase in our Puerto Rican study contrasts a previous analysis where
Latinos had significantly higher weight increases with OLZ than in whites.10 Reasons for the
worsening MADRS in SP2 in those switched from OFC could (1) suggest an advantage of
OFC over OLZ in maintenance of response, (2) indicate a worsening with OLZ, (3) be specific
to the Latinos studied, or (4) be a biased assessment due to the open-label design.

Our study outcomes differ from the recent effectiveness study (Systematic Treatment
Enhancement Program for Bipolar Disorder)17 in which antidepressants plus mood stabilizers
neither improved the depressive symptoms nor increased the risk of a switch to mania in 366
patients with BD. This was likely because of options for psychotherapy and different drugs
and objectives. Still, the antidepressant plus mood stabilizer combination in BD maintenance
has shown encouraging results,14,18,19 and our study clearly supports OFC treatment. In
addition, we found that the continuation treatment with this combination is more effective than
switching to OLZ monotherapy, and concerns about induction of mania or rapid cycling are
not warranted if fluoxetine is combined with OLZ. In light of currently available data, there is
strong support for future large clinical studies to elucidate the role of antidepressants in the
treatment of a bipolar depressive episode.19

There were several limitations to our study. First, the open-label design may have led to
investigator and patient expectation effects and biases. Second, all SP1 nonresponders were
excluded from SP2, which produced an enriched sample that would not generalize to the
population of all patients with BD but to those who would meet the response criteria to OFC
treatment. In addition, the exclusion of nonresponders from SP2 prevented an investigation of
patients who might have reached the response criteria with longer than 7 weeks of exposure
to OFC. Third, psychotic and rapid-cycling patients were excluded. Fourth, the Young Mania
Rating Scale was not collected; thus, remission was defined as a single pole assessment
measure. Nevertheless, only 1 patient demonstrated an emergence of mania defined as a CGI-
S-Mania score of 3 or more or hospitalization for mania during SP2, suggesting that many
patients were in mania remission. Lastly, the unique characteristics of care/support in Puerto
Rico may limit the generalizability of results in other regions.

This study suggests that acute treatment gains and safety in Puerto Rican patients with BD
treated with OFC are maintained for up to 19 weeks. Patients switched to OLZ after 7 weeks
demonstrated significantly worse outcomes on depressed mood, relapse rates, times to relapse,
and SF-12 scores. Future double-blind, controlled, long-term studies with OFC treatment of
BD in Latinos or switching from OFC to OLZ in other populations are needed to confirm these
findings.
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FIGURE 1.
SP1: MMRM MADRS total score change.
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FIGURE 2.
SP2: Relapse defined as a MADRS total score of 20 or higher and a CGI-S-D score of 3 or
higher or hospitalization for depression (log rank, P = 0.0196).
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