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Olanzapine/Fluoxetine Combination for the Treatment  
of Mixed Depression in Bipolar I Disorder:  

A Post Hoc Analysis
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Objective: Mixed depression (ie, co-occurrence  
of syndromal depression and subsyndromal mania/
hypomania) is a common variant of bipolar depression. 
However, its treatment is much understudied. The aim  
of the study was to assess the efficacy of the antipsychotic 
and mood-stabilizing agent olanzapine and the efficacy 
of the combination of an antidepressant (fluoxetine) and 
olanzapine (olanzapine/fluoxetine combination; OFC)  
for the treatment of bipolar I mixed depression.

Method: We carried out a post hoc analysis of an 
8-week, double-blind trial of adult bipolar I depression 
treated with placebo (n = 355), olanzapine (5–20 mg/d; 
n = 351), or OFC (olanzapine/fluoxetine doses: 6/25, 
6/50, 12/50 mg/d; n = 82). Studying mixed depression was 
not a previous goal of the double-blind trial. Subjects in 
the trial were diagnosed according to DSM-IV and were 
randomly assigned to treatment during the period June 
2000 to December 2001. Mixed depression was defined as 
the co-occurrence of a major depressive episode and  ≥ 2 
manic/hypomanic symptoms (ie, ≥ 2 Young Mania Rating 
Scale [YMRS] items scoring  ≥ 2). Response was defined 
as a  ≥ 50% reduction in Montgomery-Asberg Depression 
Rating Scale score and < 2 concurrent manic/hypomanic 
symptoms. Switching to mania/hypomania was defined  
as a YMRS score  ≥ 15.

Results: Frequency of mixed depression was 45.1%  
in the OFC arm, 49.3% in the olanzapine arm, and 46.8% 
in the placebo arm (P = .705). The most frequent manic/ 
hypomanic symptoms of mixed depression were irrita-
bility, reduced need for sleep, talkativeness, and racing 
thoughts. Response rates in patients with nonmixed  
depression versus patients with mixed depression were 
the following: in the OFC arm, 48.9% versus 43.2% 
(OR = 1.24; 95% CI, 0.51–2.98); in the olanzapine arm, 
39.9% versus 26.6% (OR = 1.84; 95% CI, 1.17–2.90); in  
the placebo arm, 27.5% versus 16.3% (OR = 1.94; 95% CI, 
1.15–3.28). Response rates in the samples of patients  
with mixed depression were the following: OFC versus 
olanzapine, OR = 2.00 (95% CI, 0.96–4.19); OFC versus 
placebo, OR = 3.91 (95% CI, 1.80–8.49); olanzapine  
versus placebo, OR = 1.95 (95% CI, 1.14–3.34). It was 
found that no baseline manic/hypomanic symptom of 
mixed depression predicted treatment response. A higher 
number of baseline concurrent manic/hypomanic symp-
toms predicted a lower response rate in the olanzapine 
and placebo arms, but not in the OFC arm. The rates of 
switching were the following: in the OFC arm, 8.5%; in 
the olanzapine arm, 6.8%; and in the placebo arm, 7.9% 
(P = .808). The rates of dropouts in patients with mixed 
depression versus patients with nonmixed depression 

were not significantly different within any of the treatment 
arms. The rates of dropouts in the samples of patients with 
mixed depression were the following: in the OFC arm, 
29.7%; in the olanzapine arm, 53.8%; and in the placebo 
arm, 59.6% (olanzapine vs OFC: OR = 2.66; 95% CI,  
1.23–5.75; placebo vs OFC: OR = 3.48; 95% CI, 1.61–7.54; 
placebo vs olanzapine: OR = 1.30; 95% CI, 0.84–2.01).

Conclusion: Olanzapine/fluoxetine combination may 
be an effective treatment for bipolar I mixed depression. 
Statistically, the efficacy of OFC was not significantly 
different from that of olanzapine, but inspection of the 
95% CI showed a trend in favor of a possible superiority 
of OFC. Supporting the study findings are the similar ef-
ficacy of OFC in bipolar mixed depression independent 
of the number of concurrent manic/hypomanic symp-
toms, a lower dropout rate, and a similarly low switching 
rate compared to olanzapine. Contrary to other current 
limited evidence, an antidepressant (fluoxetine) showed 
efficacy and did not worsen bipolar mixed depression if 
combined with a mood-stabilizing agent (olanzapine).
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Reports of the co-occurrence of depression and sub-
syndromal manic/hypomanic symptoms, labeled 

“mixed depression” (or “depressive mixed states”), date 
back to antiquity.1,2 Kraepelin’s3 manic and depressive mixed 
states were defined by the combinations of the symptoms of 
opposite polarity domains (ie, mood, thinking, and activity) 
of “manic-depressive insanity” (which would include most 
DSM-IV-TR bipolar and depressive disorders4). Differently 
from the current diagnostic classifications, ie, DSM-IV-TR 
and the International Classification of Diseases, Tenth Re-
vision (ICD-10),5 Kraepelin’s criteria for diagnosing mixed 
states required the co-occurrence of the syndrome of 1 po-
larity and at least 1 symptom of the domains of the opposite 
polarity syndrome (eg, “excited depression”).

Instead, DSM-IV-TR and ICD-10 follow narrow defini-
tions of mixed states, by requiring concurrent syndromal 
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(ie, full criteria) mania (but not hypomania) and syndromal 
depression for at least 1 week (in DSM-IV-TR) or by re-
quiring the co-occurrence of “prominent” (ie, syndromal or 
near-syndromal) mania/hypomania and depression symp-
toms for at least 2 weeks (in ICD-10). These criteria would 
include narrowly defined mixed mania, mixed hypomania, 
and mixed depression.

Using broad definitions of mixed states (ie, co- 
occurrence of syndromal depression and subsyndromal 
mania/hypomania),1,6–12 in bipolar disorders, mixed depres-
sion was found to be present in up to 70% of mixed episodes 
in patients with bipolar depression,9,10 a finding recently 
replicated by post hoc analyses of the large databases of the 
Systematic Treatment Enhancement Program for Bipolar 
Disorder (STEP-BD)13 and the Stanley Foundation Bipolar 
Network (SFBN).14

Several definitions of mixed depression have been sug-
gested.9,10,15 The most supported definition requires at  
least 2 to 3 manic/hypomanic symptoms concurrent with 
a syndromal depression for at least 1 week. The diagnostic 
validity of this definition has been partly supported by in-
dependent groups using, as main validators, bipolar family 
history, age at onset, and multivariate analyses.16–24

The most common DSM-IV-TR manic/hypomanic 
symptoms of mixed depression in these studies16–24 were 
irritability, racing thoughts, psychomotor agitation, and 
talkativeness. These same symptoms represented, according 
to Kraepelin,3 the “manic foundation” of “depressive mixed 
states.” Because the broad definitions of mixed states (manic 
and depressive) are not fully validated (as the DSM-IV-TR/
ICD-10 definitions are)1,8,10 and are not included in the cur-
rent diagnostic systems, misdiagnosis and mistreatment of 
mixed states (especially the much less studied mixed de-
pression) are likely.25 Of note, features of mixed depression 
are listed by the US Food and Drug Administration26 as 
possible precursors to suicidality related to antidepressants 
(eg, irritability, psychomotor agitation, bipolarity).

The pharmacologic treatment of mixed depression is 
largely neglected and is mainly based on clinical obser-
vations15,27 and on a small number of naturalistic studies 
of patients with bipolar depression (studies likely to be 
confounded by many factors).17,18,28,29 To date, a controlled 
study of mixed depression was investigated in only 1 post 
hoc analysis of a large controlled study of antidepressants 
in bipolar depression.14 Nevertheless, these studies have 
found that in mixed depression (in contrast with nonmixed 
depression) antidepressants (even if added to mood- 
stabilizing agents) were more likely to have lower efficacy, 
to increase the severity of the concurrent manic/hypomanic 
symptoms, and to increase the rate of switching to mania/
hypomania.

To learn more about treatment response in mixed de-
pression, we conducted a post hoc analysis of a study that 
evaluated the treatment of bipolar I depression with the atyp-
ical antipsychotic and mood-stabilizing agent olanzapine  

as monotherapy and in combination with the antidepres-
sant fluoxetine (OFC).30 Our main objectives were (1) to 
assess differences in treatment outcome between mixed and 
nonmixed depression treated by olanzapine, OFC, and pla-
cebo and (2) to assess the effects of OFC in treating mixed 
depression compared with olanzapine and placebo.

METHOD

This study is a post hoc analysis of a previously pub-
lished double-blind treatment trial in bipolar I depression 
(see Tohen et al30 for full details of study methods) with the 
goal of exploring treatment outcome in patients with bipo-
lar mixed depression versus bipolar nonmixed depression 
(a goal not planned in the original study whose database 
was used for the present study). Briefly, 833 adult patients 
with DSM-IV31 bipolar I disorder in a current major de-
pressive episode (requiring an initial Montgomery-Asberg 
Depression Rating Scale [MADRS]32 score ≥ 20) were ran-
domly assigned to an 8-week trial of treatment with placebo 
(n = 377), olanzapine (5–20 mg/d; n = 370), or OFC (6/25, 
6/50, or 12/50 mg/d; n = 86), over the period of June 2000 to 
December 2001, from the inpatient and outpatient services 
of 84 study sites in 13 countries.* Patients were diagnosed 
by the  investigators using the Structured Clinical Inter-
view for DSM-IV (SCID)33 after the investigators, who were 
the treating clinical psychiatrists, received training on the 
study methods. Investigators were regularly supervised 
and monitored. Exclusion criteria were the following:  
substance-related disorders, suicidality, and unstable/ 
untreated medical disorders. For our analyses, we included 
only those patients (OFC n = 82, olanzapine n = 351, pla-
cebo n = 355, total  = 788) who had scores for both the Young 
Mania Rating Scale (YMRS)34 and the MADRS at baseline 
before randomization and postrandomization (postbaseline 
last visit). All patients provided informed consent after the 
procedure and possible side effects were fully explained, and 
the study was approved by the institutional review board  
at each site.

For our analyses, we used a definition of mixed depres-
sion requiring ≥ 2 manic/hypomanic symptoms concurrent 
with on depression (ie, ≥ 2 YMRS items scoring ≥ 2) at study 
entry, as this was the definition most supported by previous 
studies.9,10,13,17–19,35 The criterion of an individual YMRS item 
scoring ≥ 2 was chosen in order to include only clinically 
significant manic/hypomanic symptoms. The YMRS covers 
most of DSM-IV-TR manic/hypomanic symptoms and all of 
the most common symptoms of mixed depression.

The baseline features of patients with bipolar mixed 
depression versus patients with bipolar nonmixed depres-
sion are presented for each treatment arm. Outcomes of 

*More than 50% of the study sites (inpatient and outpatient academic and 
public services) were in the United States. The participating countries were 
Australia, Bulgaria, Colombia, Croatia, Greece, Lebanon, Mexico, Portugal, 
Romania, Russia, Spain, Turkey, and the United States.
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interest, including changes in the MADRS total score and 
in the Clinical Global Impressions-Severity of Illness scale 
(CGI-S)36 score for depression, as well as percentages of 
responders, were compared between patients with mixed 
depression and patients with nonmixed depression in each 
treatment arm.

Response was defined as a ≥ 50% reduction in the 
MADRS total score and < 2 concurrent manic/hypomanic 
symptoms (measured by the YMRS) at the end of the study. 
Switch rates to mania/hypomania, as well as dropout rates, 
were compared between patients with mixed depression 
and patients with nonmixed depression. The switch to  
mania/hypomania was defined as a YMRS total score ≥ 15 
at any time during the 8-week study period.

Logistic regression was used in the analyses of response 
rates, switch rates, and dropout rates, comparing patients 
with mixed depression versus patients with nonmixed 
depression within each treatment arm. Unless otherwise 
specified, logistic regression included terms of baseline 
MADRS total score, mixed status, therapy, and therapy-
by–mixed status interaction. Odds ratios (ORs) and P 
values are from logistic regression. P values were 2-tailed, 
and α level was set at .05 (given the exploratory nature 
of the study) for all statistical analyses. Inspection of the  
95% confidence intervals was also carried out. The statisti-
cal software used was SAS (version 8.2; SAS Institute; Cary, 
North Carolina).

RESULTS

Baseline Sample Features
Frequency of mixed depression was 47.7% in the entire 

bipolar I sample (376/788); it was 45.1% (37/82) in the OFC 
arm, 49.3% (173/351) in the olanzapine arm, and 46.8% 
(166/355) in the placebo arm (χ2

2 = 0.699, P = .705).
The baseline sample features (patients with bipolar mixed 

depression vs patients with nonmixed depression) are pre-
sented in Tables 1 and 2. Patients with mixed depression, 
compared to patients with nonmixed depression, had a more 
severe course of illness, as suggested by more past episodes 
and more rapid cycling. There was no statistically significant 
difference in the severity of baseline depression as assessed 
by the MADRS and the CGI-S between patients with mixed 
depression and patients with nonmixed depression in any of 
the 3 treatment arms. However, it should be noted that the 
MADRS does not assess any manic/hypomanic symptoms. 
In the samples with mixed depression versus the samples 
with nonmixed depression, the YMRS scores were higher 
by definition. The baseline mean YMRS scores were not sig-
nificantly different in the 3 treatment arms. In all treatment 
arms of patients with mixed depression, the most frequent 
baseline manic/hypomanic symptoms, as measured by the 
YMRS, were irritability (94%–95%), reduced need for sleep 
(62%–65%), talkativeness (35%–43%), and racing thoughts 
(26%–35%).

Table 1. Baseline Sample Features of Patients With Bipolar I Mixed Depression Versus Nonmixed Depression: 
Demographics and Course of Illness

OFC Olanzapine Placebo
Characteristic Nonmixed Mixed Nonmixed Mixed Nonmixed Mixed
Age, y

n 45 37 178 173 189 166
Mean (SD) 43.4 (12.8) 36.4 (12.6)* 43.7 (12.8) 41.0 (12.4)* 42.8 (12.6) 40.3 (12.0)
Median 45 34 45 40 44 39

Gender
n 45 37 178 173 189 166
Female, n (%) 29 (64.4) 27 (73.0) 111 (62.4) 106 (61.3) 122 (64.6) 103 (62.1)

Age at onset of bipolar disorder, y
n 45 37 178 173 189 166
Mean (SD) 25.2 (12.0) 20.4(11.4) 26.3 (11.8) 21.6 (11.2)* 26.2 (10.9) 22.5 (11.4)*
Median 20 17 25 18 25 19

Lifetime no. of depression episodes
n 34 16 133 93 154 93
Mean (SD) 25.9 (101.9) 26.7 (39.1) 11.0 (24.5) 28.1 (65.9)* 11.1 (26.8) 15.6 (23.8)*
Median 4 13 5 8 4 8

Lifetime no. of mania episodes
n 34 20 148 106 164 113
Mean (SD) 10.7 (34.2) 15.2 (22.1)* 7.8 (21.3) 21.1 (57.3)* 7.8 (13.2) 13.6 (21.1)*
Median 2 5 3 6 3 7

Lifetime no. of mixed episodes
n 36 23 156 129 169 130
Mean (SD) 1.0 (2.7) 8.0 (19.5) 1.8 (7.2) 11.9 (64.0)* 1.0 (4.0) 5.9 (14.3)*
Median 0 0 0 0 0 0

Rapid cycling
n 45 37 175 173 186 166
Patients with rapid cycling, n (%) 13 (28.9) 21 (56.8)* 44 (25.1) 88 (50.9)* 44 (23.7) 83 (50.0)*

*Statistically significant differences between mixed versus nonmixed patients at .05 α level. Age and age at onset were tested using the 
Student t test, median numbers of past episodes were tested using the Mann-Whitney test, and frequencies were tested using the Pearson 
χ2 test.

Abbreviation: OFC = olanzapine/fluoxetine combination.
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Response to Treatment
In the patients treated with OFC, there was no statisti-

cally significant difference in the percentages of responders, 
with 43.2% (16/37) responders in the group of patients with 
mixed depression and 48.9% (22/45) in the group of patients 
with nonmixed depression (OR = 1.24; 95% CI, 0.51–2.98).

In contrast, in both the olanzapine and the placebo 
groups, patients with mixed depression had a statistically 
significantly lower percentage of responders compared to 
the patients with nonmixed depression. In the olanzapine 
arm, 26.6% (46/173) of the patients with mixed depres-
sion responded and 39.9% (71/178) of the patients with 
nonmixed depression responded (nonmixed depression vs 
mixed depression patients: OR = 1.84; 95% CI, 1.17–2.90; 
P = .009). In the placebo arm, 16.3% (27/166) of the patients 
with mixed depression responded, and 27.5% (52/189) of the 
patients with nonmixed depression responded (nonmixed 
vs mixed depression patients: OR = 1.94; 95% CI, 1.15–3.28; 
P = .013). Of the patients with mixed depression, no statis-
tically significant difference was observed between OFC 
and olanzapine in the rate of responders (OR = 2.00; 95% 
CI, 0.96–4.19; P = .065). However, inspection of the 95% CI 
showed a trend in favor of a possibly higher response rate 
with OFC. Patients treated with OFC showed a significantly 
higher response rate versus patients treated with placebo 
(OR = 3.91; 95% CI, 1.80–8.49; P = .0006). Patients treated 
with olanzapine showed a significantly higher response 
rate versus patients treated with placebo (OR = 1.95; 95% 
CI, 1.14–3.34; P = .014). Inspection of the 95% CIs showed 
a trend in favor of superior efficacy for OFC compared to 
olanzapine versus placebo.

The relationship between each baseline manic/ 
hypomanic symptom of mixed depression (measured by a 

YMRS item score of 2+) and response at the end of the study, 
for each treatment arm, was tested by logistic regression. It 
was shown that no baseline manic/hypomanic symptom of 
mixed depression was significantly associated with response 
to treatment, in any of the treatment arms.

The relationship between response rates and the num-
ber of baseline manic/hypomanic symptoms of mixed 
depression was tested by logistic regression (Table 3). A sta-
tistically significant negative association was found between 
the number of baseline manic/hypomanic symptoms and 
response rates (ie, the higher the number of baseline manic/
hypomanic symptoms, the lower the response rate) in the 

Table 3. Relationship Between Percentage of Responders 
and Number of Concurrent Manic/Hypomanic Symptoms at 
Baseline in Bipolar I Depression
No. of Manic/
Hypomanic 
Symptoms

Logistic Modela Predicting Percentage  
of Responders at End of Study Period

Placebo Olanzapine OFC
0 30.4 44.8 48.0
1 24.8 37.6 47.1
2 20.0 30.9 46.1
3 15.8 24.8 45.2
4 12.5 19.7 44.3
5 9.7 15.3 43.4
6 7.5 11.8 …
7 5.8 9.0 41.5
8 … 6.9 41.5
9 3.4 … …
Odds ratio 

(95% CI)
0.755  

(0.617–0.925)*
0.741  

(0.623–0.881)*
0.963  

(0.742–1.251)
aLogistic regression model: response versus number of symptoms tested 

by the Wald χ2 test from a logistic model including adjustment for 
baseline Montgomery-Asberg Depression Rating Scale score.

*Statistically significant difference in response rate by 1 unit of 
difference in manic symptoms.

Abbreviation: OFC = olanzapine/fluoxetine combination. Symbol: 
… = no patients in the group had the indicated number of symptoms.

Table 2. Baseline Sample Features of Bipolar I Mixed Depression Versus Nonmixed Depression:  
Episode Severity at Study Entry

OFC Olanzapine Placebo
Characteristic Nonmixed Mixed Nonmixed Mixed Nonmixed Mixed
Baseline CGI-S score

n 45 37 178 173 189 166
Mean (SD) 4.9 (0.8) 4.8 (0.8) 4.9 (0.8) 4.9 (0.9) 4.8 (0.8) 4.8 (0.8)
Median 5 5 5 5 5 5

Baseline YMRS total score
n 45 37 178 173 189 166
Mean (SD) 1.9 (1.5) 8.7 (4.9)* 1.9 (1.5) 8.1 (4.7)* 2.0 (1.5) 8.1 (4.7)*
Median 2 8 2 6 2 6

Baseline MADRS total score
n 45 37 178 173 189 166
Mean (SD) 30.6 (5.7) 31.1 (6.6) 32.5 (6.0) 32.6 (6.0) 31.2 (6.4) 31.5 (5.8)
Median 31 30 32 32 31 32

No. of manic symptoms (number 
of YMRS items scoring ≥ 2)

n 45 37 178 173 189 166
Mean (SD) 0.6 (0.5) 3.2 (1.5)* 0.6 (0.5) 2.9 (1.4)* 0.6 (0.5) 1.9 (1.3)*
Median 1 3 1 2 1 2

*Statistically significant differences between mixed vs nonmixed patients at .05 α level. Differences between mixed and nonmixed 
patients in each treatment arm were tested using Student t test.

Abbreviations: CGI-S = Clinical Global Impressions-Severity of Illness scale, MADRS = Montgomery-Asberg Depression Rating Scale, 
OFC = olanzapine/fluoxetine combination, YMRS = Young Mania Rating Scale.
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olanzapine and the placebo arms, but not in the OFC arm 
(which showed similar response rates independently of the 
number of baseline manic/hypomanic symptoms).

The switch rate was very low in all 3 arms: 8.5% (7/82) in 
the OFC arm, 6.8% (24/351) in the olanzapine arm, and 7.9% 
(28/355) in the placebo arm (χ2 = 0.426, df = 2, P = .808).

Table 4 shows the dropout rates according to mixed sta-
tus and treatment. The comparison between patients with 
mixed depression and patients with nonmixed depression 
showed no statistically significant differences in dropout 
rates within any of the treatment arms (OFC arm: OR = 0.76; 
95% CI, 0.30–1.93; P = .558; olanzapine arm: OR = 1.46; 
95% CI, 0.96–2.22; P = .080; placebo arm: OR = 1.03; 95% 
CI, 0.67–1.58; P = .884). In the samples with mixed depres-
sion, the percentage of dropouts was significantly lower 
in the OFC arm than in the olanzapine and the placebo 
arms: 29.7% (11/37) in the OFC arm, 53.8% (93/173) in 
the olanzapine arm, and 59.6% (99/166) in the placebo arm 
(olanzapine vs OFC: OR = 2.67; 95% CI, 1.23–5.75; P = .012; 
placebo vs OFC: OR = 3.48; 95% CI, 1.61–7.54; P = .002). 
The dropout rates were not significantly different in the 
olanzapine arm and in the placebo arm (placebo vs olan-
zapine: OR = 1.30; 95% CI, 0.84–2.01; P = .227).

DISCUSSION

Our main objectives were (1) to assess differences in 
treatment outcome between mixed and nonmixed depres-
sion treated by olanzapine, OFC, and placebo and (2) to 
assess the effects of OFC in treating mixed depression com-
pared with olanzapine and placebo.

We found that the efficacy of OFC was similar in pa-
tients with bipolar I mixed depression and patients with 

nonmixed depression, with response rates similar to those 
found in unipolar depression studies.37,38 The OFC response 
rate resulted independent of the number of baseline con-
current manic/hypomanic symptoms of mixed depression; 
that is, response was similar even when the number of 
manic/hypomanic symptoms increased. This finding was 
different from that seen with olanzapine, which showed 
progressively lower response rates as the number of manic/
hypomanic symptoms increased. This olanzapine trend 
of response according to the number of baseline manic/ 
hypomanic symptoms might be related to the use of higher 
doses as the number of manic/hypomanic symptoms in-
creased, which, in turn, might have worsened depressive 
symptoms by an antidopaminergic effect, among its vari-
ous pharmacodynamic effects. The efficacy of OFC and 
olanzapine in patients with bipolar I mixed depression was 
not significantly different, but inspection of the 95% CI of 
the difference showed a trend for higher efficacy with OFC 
(OR = 2.00; 95% CI, 0.96–4.19; P = .065), a finding needing 
replication in larger, more statistically powerful OFC sam-
ples. Compared to placebo, OFC had significantly higher 
efficacy than olanzapine in patients with mixed depression 
(OR = 3.91 for OFC vs placebo, OR = 1.95 for olanzapine vs 
placebo). The lower response rate seen with olanzapine (and 
placebo) in patients with mixed depression versus patients 
with nonmixed depression might have been related to the 
more severe course of mixed depression, which might have 
made it less responsive to treatment. However, a similar 
response rate was seen with OFC in patients with mixed 
depression versus patients with nonmixed depression.

Other important findings of the present study were the 
following: (1) a high frequency of bipolar I mixed depression 
was found (defined as co-occurrence of a major depressive 

Table 4. Study Discontinuations (dropouts) in Patients With Bipolar I Mixed Depression Versus Nonmixed 
Depression

OFC Olanzapine Placebo
Nonmixed

(n = 45)
Mixed

(n = 37)
Nonmixed
(n = 178)

Mixed
(n = 173)

Nonmixed
(n = 189)

Mixed
(n = 166)

Completed study period, n 29 26 99 80 78 67
Dropped out, n (%) 16 (35.6) 11 (29.7) 79 (44.4) 93 (53.8) 111 (58.7) 99(59.6)
Reasons for dropout, n

Adverse event 1 1 16 16 6 6
Death 0 0 0 0 1 1
Induction of mania 3 1 5 10 12 11
Lack of efficacy, patient and physician 

perception
4 3 34 22 44 54

Lack of efficacy, patient perception 1 0 4 5 6 9
Lack of efficacy, physician perception 0 0 2 5 6 2
Patient moved 0 0 2 1 2 0
Personal conflict or other patient decision 0 0 6 9 7 2
Physician decision 0 1 3 1 2 4
Protocol violation 1 2 0 8 5 3
Protocol entry criteria not met 0 0 1 0 2 0
Relapse of depression 1 0 3 2 6 2
Satisfactory response, patient perception 0 0 0 1 0 0
Sponsor’s decision 1 0 0 1 1 0
Unable to contact patient (lost to follow-up) 4 3 3 12 11 5

Abbreviation: OFC = olanzapine/fluoxetine combination.
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episode and at least 2 manic/hypomanic symptoms); (2) a 
more severe course of illness was seen with bipolar I mixed 
depression than with bipolar I nonmixed depression, but 
cross-sectional measures of depression severity (assessed by 
the MADRS and the CGI-S) were not significantly different 
compared to nonmixed depression; and (3) the current de-
pression rating scales (eg, the MADRS) miss the diagnosis of 
mixed depression, which requires the concurrent assessment 
of both depression and manic/hypomanic symptoms using 
also mania/hypomania rating scales or scales that concur-
rently assess symptoms of both polarity.39,40

We also explored a definition of mixed depression 
defined not by a cutoff number of concurrent manic/ 
hypomanic symptoms (the present study definition), but by a 
cutoff YMRS total score (> 6). Findings were consistent using 
both definitions, suggesting that this alternative definition 
of mixed depression could have a similar diagnostic utility 
compared to that used in this study (which was more in line 
with previous studies9,10,13,17–19,35). The use of YMRS score as  
a cutoff to define mixed depression and mixed hypomania 
has already been reported.12,14 Some previous studies,23,41 
using a definition of bipolar II mixed depression based on 
both a cutoff number of concurrent hypomanic symptoms 
and a cutoff score of a hypomania rating scale, found similar 
clinical findings compared to a definition based on a cut-
off number of concurrent hypomanic symptoms (as in the 
present study). These studies, including our own, seem to 
suggest that a definition of bipolar mixed depression could 
be based on both cutoffs of the number of concurrent manic/ 
hypomanic symptoms and cutoffs of scores on mania/ 
hypomania rating scales, such as the YMRS.

In the entire sample, the frequency of bipolar I mixed de-
pression was 48%, a figure in line with previous reports.1,9,10,13 
Patients with mixed depression, versus patients with non-
mixed depression, showed a more severe course of illness, 
as described by Kraepelin and in more recent studies.3,9,10,15,17 
The severity of depression at baseline, as assessed by the 
MADRS and the CGI-S, was not significantly higher in pa-
tients with mixed depression versus patients with nonmixed 
depression, but the MADRS, like all of the other current 
rating scales for depression, does not assess the concurrent 
manic/hypomanic symptoms of mixed depression.

The most frequent manic/hypomanic symptoms in all 
patients in the bipolar I mixed depression arms were ir-
ritability (94%–95%), reduced need for sleep (62%–65%), 
talkativeness (35%–43%), and racing thoughts (26%–35%). 
Apart from irritability and talkativeness, which are in line 
with the frequencies reported in previous studies,10 reduced 
need for sleep was more common and racing thoughts were 
less common than previously reported. This finding may be 
related, among other factors, to the instrument (ie, YMRS) 
used in this study to assess the manic/hypomanic symptoms 
of mixed depression, as the YMRS was designed mainly for 
inpatient mania and may not detect correctly symptoms of 
lower severity such as the hypomanic symptoms.23,41

Interestingly, the efficacy of OFC in patients with mixed 
depression was independent of the number of baseline  
manic/hypomanic symptoms; that is, it was similar despite 
the number of manic/hypomanic symptoms (Table 3). In 
contrast, patients treated with olanzapine (and placebo) 
showed a significantly progressive decrease in efficacy (re-
sponse rate) as the number of baseline manic/hypomanic 
symptoms increased. This finding could suggest a higher 
efficacy of OFC versus olanzapine for bipolar I mixed 
depression.

We found that no baseline manic/hypomanic symptom 
predicted response rates in any treatment arm. The Frye et 
al14 SFBN study found instead that bipolar mixed depression 
(defined by few manic symptoms) versus nonmixed depres-
sion was more likely to switch and to show a lower response 
rate during antidepressant treatment. In that study, response 
to antidepressants was defined by a drop in a depression 
rating scale score (not the MADRS, used in the present 
study) to below a cutoff. This definition of response was 
different from our definition of response, which required a 
drop below a cutoff in both MADRS score and the number 
of concurrent manic/hypomanic symptoms. The findings 
of that controlled trial (a post hoc analysis)14 are different 
from those of the present study. Factors related to these dif-
ferences may be several: different settings, different sample 
features (eg, gender, severity of illness course), different 
rating scales, inclusion of patients with bipolar II disorder, 
different definitions of response and of mania/hypomania 
(using a different rating scale with a much smaller range 
of scores as compared to the YMRS and the MADRS), use 
of mainly lithium and anticonvulsants as mood-stabilizing 
agents, and use of different antidepressants (ie, sertraline, 
bupropion, venlafaxine). The marked difference in switch-
ing rates between the Frye et al14 study (24%) and our study 
(7%–8%) may suggest more antimanic protection by olan-
zapine and/or less switch-inducing effect by fluoxetine (the 
drugs used in the present study) compared to the drugs used 
in the above study. Our study findings, pending replications, 
might be more specific to the drugs used (ie, fluoxetine and 
olanzapine): there are pharmacodynamic differences among 
the antidepressants fluoxetine (the one used in the present 
study), sertraline, bupropion, and venlafaxine (those used in 
the study by Frye et al14), and there are also strong pharma-
codynamic differences among the mood-stabilizing agents 
olanzapine (the one used in the present study), lithium, and 
anticonvulsants (used in the study by Frye et al14). In the 
STEP-BD naturalistic study by Goldberg et al,29 antidepres-
sants added to mood-stabilizing agents for bipolar (type I 
and type II) mixed depression (defined by ≥ 2 concurrent 
manic/hypomanic symptoms, as in the present study) did not 
hasten time to recovery (defined by a drop of a depression 
rating scale) and induced greater manic symptom severity. In 
that study, as in the Frye et al14 study, most patients received 
lithium and anticonvulsants as mood-stabilizing agents, and 
fluoxetine was given to a minority (11.7%).
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In our study, the expected finding (on the basis of the 
above and of other studies reported in the Introduction) was 
a worsening of the manic/hypomanic symptoms of mixed 
depression and more switching with the addition of an anti-
depressant to a mood-stabilizing agent for the treatment 
of bipolar mixed depression. Instead, we found the oppo-
site, ie, for the treatment of bipolar I mixed depression, the 
combination of the antidepressant fluoxetine with the mood-
stabilizing agent olanzapine was effective and did not cause 
more switching or more dropouts. The possibility that our 
findings might be related to the drug combination we used 
needs exploration and replication.

The use of antidepressants in bipolar depression (the most 
studied is type I) is a hot topic, with attention centering on 
the efficacy and the possible negative impacts of antidepres-
sants (eg, more switching, more rapid cycling). With regard to  
bipolar (mainly including type I) depression, different reviews 
have reached opposite conclusions, few controlled studies did 
not support the efficacy of antidepressants, and some large 
naturalistic studies did instead support the acute, and partly 
the long-term, efficacy of antidepressants.1,42–46 On the other 
side, the current mood-stabilizing agents have shown weak 
or no acute, and long-term, efficacy for bipolar depression.43 
It has been emphasized42 that the inconsistent findings in the 
studies on antidepressants for bipolar depression might be 
related to not having stratified the analyses according to the 
mixed status, as suggested some years ago.47

The results of the present study add evidence support-
ing the diagnostic utility of the concept of mixed depression 
in bipolar I disorder and suggest that the combination of 
an antidepressant (fluoxetine) and of an atypical antipsy-
chotic and mood-stabilizing agent such as olanzapine may 
be an effective treatment option for mixed depression. This 
finding runs contrary to previous reports, mainly based 
on clinical observations and naturalistic studies, that have  
reported negative effects of antidepressants in bipolar mixed 
depression.13–18,27,28

Limitations
The post hoc analysis method may inflate the chance of 

false-positive findings.48 However, post hoc analysis avoids 
possible interviewer biases (mixed depression had not been 
planned as an outcome of interest in the present study  
database), which may overcome that limitation. Use of large 
samples reduced the risk of Type II error except, perhaps, 
in the smaller OFC arm. Given the exploratory nature of 
the study, the α level was set at .05, and the 95% CIs were 
inspected. The inspection of the 95% CIs, differently from 
P values, has the advantage of being an estimate (and not 
a probability) of both the strength of an association and its 
precision.49,50 Estimation is more strongly supported than 
reliance on P values only: as Rothman50 states, “In nearly all 
instances, there is no need for any test of statistical signifi-
cance to be calculated, reported, or relied upon, and we are 
much better off without them.”

Drug names: bupropion (Wellbutrin and others), fluoxetine (Prozac  
and others), olanzapine (Zyprexa), olanzapine/fluoxetine (Symbyax),  
sertraline (Zoloft and others), venlafaxine (Effexor and others).
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