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ABSTRACT

Objective: Depression is the predominant
psychosocial and suicide burden in bipolar
disorder, yet there is a paucity of evidence-based
treatments for bipolar depression.

Methods: This post hoc subgroup analysis of data
pooled from two 3-week, randomized, placebo-
and olanzapine-controlled trials (December
2004-April 2006, N=489 and November 2004—
April 2006, N=488) examined a subgroup of
patients meeting criteria for moderate-to-severe
mixed major depressive episodes, defined using
DSM-IV-TR criteria for mixed episodes (mania and
major depression simultaneously) with a baseline
Montgomery-Asberg Depression Rating Scale
(MADRS) total score = 20.

Results: Decreases in MADRS scores (least squares
mean [SE]), the a priori primary outcome, were
significantly greater in the asenapine group

than in the placebo group from baseline to day

7 (=11.02 [1.82] vs —4.78 [1.89]; P=.0195), day
21(-14.03 [2.01] vs =7.43 [2.09]; P=.0264), and
endpoint (-=10.71 [1.76] vs =5.19 [1.98]; P=.039).
Decreases in MADRS scores with asenapine

were significantly greater than with olanzapine
from baseline to day 7 (-6.26 [1.47]; P=.0436).
Decreases in Young Mania Rating Scale mean
total score were greater with asenapine than with
placebo or olanzapine at all time points assessed.
A significantly greater reduction from baseline to
day 21 in the Short Form-36 mental component
summary score was observed with asenapine, but
not olanzapine, compared with placebo (16.57

vs 5.97; P=.0093). Asenapine was generally well
tolerated.

Conclusions: These data provide support for the
potential efficacy of asenapine in mixed major
depressive episodes; however, these data cannot
be linearly extrapolated to nonmixed major
depression.
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B ipolar I disorder is characterized by mania and/or mixed episodes,
but patients predominantly experience depressive episodes.' Studies
over the past 2 decades that have prospectively monitored the symptomatic
status of patients with bipolar I disorder suggest that depressive symptoms
are 3 times more common than manic/hypomanic symptoms and that
syndromal/subsyndromal depressive symptoms are present at least 50%
of the time.>* Consequently, the depressive symptoms are particularly
disabling, as they diminish the quality of life and result in marked social
and occupational impairment.* Notably, in addition to depression,
depressive mixed states confer the greatest suicide risk.>~” These risks and
the debilitating sequelae of bipolar depression stem from heterogeneous
etiologic factors, which, in turn, are the product of underlying biological
vulnerability interacting with developmental factors, personality, and
cognitive factors, which together generate a stress diathesis sensitive to
lifestyle factors and substance misuse.®"1* Clearly, these etiologic variances
and responses to prior treatments need to be taken into account when
developing personalized treatment packages.'

Remarkably, despite the predominance of depression, few proven
treatments exist for the management of depressive symptoms in this
population.'® Although antidepressant medications are widely used
in clinical practice in combination with mood stabilizers or atypical
antipsychotics to treat depressive symptoms in bipolar patients, only 3
large double-blind trials have examined their efficacy.!”~!° In 2 of these
trials, adjunctive antidepressants were not superior to placebo adjunctive
therapy with mood stabilizers.!”!® Hence, only 2 treatments (quetiapine
monotherapy and olanzapine-plus-fluoxetine combination) are approved
by the US Food and Drug Administration for bipolar depression. Other
atypical antipsychotics, such as aripiprazole and ziprasidone, failed
to separate from placebo in clinical trials.?>?! Recently, lurasidone
monotherapy and lurasidone adjunctive to lithium or valproate significantly
reduced depressive symptoms in patients with bipolar I depression.?>?* Still,
the treatment of bipolar depression remains a critical unmet need.?***

The aim of this analysis was to examine post hoc the efficacy of
asenapine, a novel atypical antipsychotic, in the treatment of depressive
symptoms in the subgroup of individuals meeting criteria for a moderate-
to-severe major depressive episode concurrent with an episode of mania
(mixed major depressive episode).

METHOD

The data for this post hoc subgroup analysis were obtained from
the two 3-week, randomized, double-blind, multicenter, placebo- and
olanzapine-controlled trials (ARES 7501005, NCT00159796, N =489;
and ARES 7501004, NCT00159744, N =488) that examined the efficacy
of asenapine in treating manic/mixed episodes in patients with bipolar
I disorder.?®?” The original trials were conducted in compliance with
the Declaration of Helsinki and the principles of Good Clinical Practice
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® Atypical antipsychotics have potential value in bipolar
depression; however, data on asenapine are lacking.

B |n apost hoc analysis of patients meeting criteria for major
depression while in a mixed state, there was a suggestion of
utility of asenapine.

B (aution is necessary in interpreting data from post hoc
analyses of a study that was not designed for that outcome.

and were approved by the appropriate institutional review
boards. All subjects enrolled in those trials provided written
informed consent.?*”

Study Design and Patient Population

A total of 977 patients were enrolled in the 2 published
studies.?®?” Patients in these studies were > 18 years of age
with a current Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, Text Revision (DSM-IV-TR)
primary diagnosis of bipolar I disorder. Enrolled patients
were experiencing manic or mixed episodes that began less
than 3 months prior to screening. Their Young Mania Rating
Scale (YMRS)?® total score was > 20 at screening and baseline.
In addition, the Mini-International Neuropsychiatric
Interview?® was used to assess manic or mixed episodes.
Enrolled patients had a documented history of > 1 moderate-
to-severe mood episode with or without psychotic features.
Key exclusion criteria included a psychiatric diagnosis or
primary diagnosis other than bipolar disorder, rapid-cycling
bipolar disorder in the year before screening, and a current
DSM-IV-TR diagnosis of substance abuse or dependence.

Each of the 2 studies consisted of a 1-week run-in/washout
period that preceded enrollment, after which eligible subjects
were randomized to asenapine:placebo:olanzapine in a
2:1:2 ratio. Additional psychotropic medications were not
permitted during the trials, except for benzodiazepines and
non-benzodiazepine sedative-hypnotics, which were allowed
during the run-in period and the first week of treatment.

Treatments

Treatments were administered daily for 3 weeks in a
double-dummy manner, using 3 film-coated tablets (for
olanzapine or placebo) and 2 sublingual fast-dissolving
tablets (for asenapine or placebo). Subjects received
asenapine 20 mg daily on day 1 and then flexible 10 or 20
mg daily thereafter, divided into 1 morning and 1 evening
dose. Olanzapine treatment consisted of 15 mg once daily on
day 1 and then flexible 5 to 20 mg daily thereafter.

Assessments

The primary efficacy outcome of the 2 studies was change
from baseline to day 21 in YMRS total score compared with
placebo, which was met in both studies. The change from
baseline in ARES 7501005 was —10.8 vs —5.5 for placebo
(P<.0001), and the change from baseline in ARES 7501004
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was —11.5 vs 7.8 for placebo (P<.007). Secondary efficacy
outcomes were change from baseline in Clinical Global
Impression for Bipolar Disorder scale score, change from
baseline in depressive symptoms using Montgomery-Asberg
Depression Rating Scale (MADRS) scores,* the percentage
of YMRS responders (patients with >50% reduction from
baseline in YMRS total score), and the percentage of YMRS
remitters (patients with YMRS total score <12).267

Data on adverse events, including serious adverse events,
were collected continuously throughout the studies up to 7
days after last dose intake for adverse events and up to 30
days after last dose intake for serious adverse events.

Subgroup and Outcome Measures
for Post Hoc Subgroup Analysis

Patients meeting criteria for moderate-to-severe mixed
major depressive episodes, defined using DSM-IV-TR
criteria for mixed episode and a baseline MADRS total score
>20 (of a possible maximum score of 60),>! were included
in this post hoc subgroup analysis. The primary a priori
outcome (defined for the purpose of this post hoc subgroup
analysis) was improvement in depressive symptoms, which
was evaluated as change from baseline in MADRS total
and individual scores on day 7 and day 21 for each group.
Secondary outcome measures included improvement in
manic symptoms and quality of life. Treatment effects on
manic symptoms were evaluated as change from baseline in
YMRS total scores and were assessed on days 2, 4, 7, 14, and
21 or at endpoint (last observation carried forward ([LOCEF]).
Change from baseline in Short-Form 36 (SF-36) physical and
mental summary and individual subscale scores (physical
functioning, role-physical, bodily pain, and general health
for physical; vitality, social functioning, role-emotional, and
mental health for mental) were assessed on day 21.

Statistical Analysis

We aimed a priori to use an analytic plan that replicated as
closely as possible previous strategies for similar analyses.*
Statistical methods used for subgroup analysis were the
same as those used for analysis in the primary studies.?®?’
For statistical analyses, comparisons were made between
the asenapine group and the olanzapine and placebo groups
and between the olanzapine group and placebo group. It
should be noted that the studies were not powered to draw
conclusions for this post hoc subgroup analysis. Analysis
of efficacy parameters included all subjects who took >1
dose of study medication and had > 1 postbaseline MADRS
assessment. Changes from baseline in MADRS, YMRS, and
SF-36 scores were expressed as least squares (LS) means.
Changes from baseline in YMRS total score, MADRS
total and individual item scores, and SF-36 subscale scores
were analyzed using analysis of covariance models, with
treatment and protocol as factors and baseline value as a
covariate. Observed cases at each visit were analyzed, while
LOCEF was used for missing data at endpoint. Comparisons
were not adjusted for multiplicity, and a 2-sided 5% level
of significance was used to assess statistical significance. It
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Table 1. Subject Demographics and Baseline Characteristics

Placebo Asenapine Olanzapine

Characteristic (n=26) (n=33) (n=39)
Gender, n (%)

Female 14 (53.8) 17 (51.5) 19 (48.7)

Male 12 (46.2) 16 (48.5) 20 (51.3)
Race, n (%)

White 20 (76.9) 27 (81.8) 28 (71.8)

Black 4(15.4) 4(12.1) 8 (20.5)

Other 2(7.7) 2(6.1) 3(7.7)
Age,y

Mean (SD) 41.4(115)  392(12.1)  38.4(11.0)

Median (range) 42 (22-69) 39 (21-73) 39 (19-65)
Baseline MADRS total 26.23 (4.86)  24.64 (3.73)  25.03 (4.33)

score, mean (SD)
Baseline YMRS total score, 27.19 (4.79)  27.52 (5.38)  28.36 (6.47)

mean (SD)

Abbreviations: MADRS = Montgomery-Asberg Depression Rating Scale,
YMRS = Young Mania Rating Scale.

should be noted that unplanned subgroup analyses tend to
have a higher but unknown type I error (false positive) rate.
Safety parameters, including adverse events, were assessed
for all subjects receiving >1 dose of study medication and
who had >1 post-baseline YMRS assessment. Treatment-
emergent adverse events were coded using the MedDRA
dictionary. Adverse event tabulations included the number
and percentage of adverse events that occurred in >5% of
subjects in the asenapine or olanzapine group and were more
than twice as frequent as in the placebo group, by MedDRA
preferred term. Statistical analyses were performed using
SAS version 9.2 (SAS Institute, Inc, Cary, North Carolina).

RESULTS

Disposition and Demographics

Of the 977 subjects randomized in the 2 trials, 98 subjects
met the inclusion criteria for this post hoc subgroup analysis
(ie, a major depressive episode and a manic episode and a
baseline MADRS total score >20). In this group of 98 subjects
with moderate-to-severe mixed major depressive episodes,
33 received asenapine (flexible 10-mg or 20-mg total daily
dose), 26 received placebo, and 39 received olanzapine
(flexible 5-20 mg total daily dose). A total of 31 subjects
discontinued prior to study completion, 14 in the asenapine
group (4 due to adverse events, 2 due to lack of efficacy,
1 lost to follow-up, and 7 due to withdrawn consent), 7 in
the placebo group (4 due to lack of efficacy and 3 due to
withdrawn consent), and 10 in the olanzapine group (1 due
to adverse event, 6 due to lack of efficacy, 1 lost to follow-up,
and 2 due to withdrawn consent). Subject demographic
information is presented in Table 1. Approximately half of
the subjects in this post hoc subgroup analysis were female.
The mean and median ages were numerically similar in the
3 treatment groups.

Effect on Depressive Symptoms (MADRS)

Improvement in depressive symptoms, evaluated as mean
change (decrease) from baseline in MADRS total scores,
was greater in the asenapine group compared with the
placebo and olanzapine groups on days 7 and 21 and at the
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endpoint (Figure 1). Specifically, decreases in MADRS scores
(LS mean [SE]) in the asenapine group were significantly
greater compared with the placebo group from baseline to
day 7 (-11.02 [1.82] vs —-4.78 [1.89]; P=.0195; LOCF -11.16
[1.60] vs —4.85 [1.82]; P=.0103), day 21 (-14.03 [2.01] vs
-7.43 [2.09]; P=.0264), and endpoint (LOCF -10.71 [1.76]
vs =5.19 [1.98]; P=.039). Decreases in MADRS scores in
the asenapine group were significantly greater compared
with the olanzapine group from baseline to day 7 (-6.26
[1.47]; P=.0436; LOCF -5.91 [1.37]; P=.0136). However,
decreases in MADRS scores in the asenapine group were not
significantly different compared with the olanzapine group
from baseline to day 21 (-10.12 [1.69]; P=.1333) and to the
endpoint (LOCF -8.45 [1.58]; P=.3387).

Improvements in individual depressive symptoms are
presented in Table 2. By day 7, decreases were significantly
greater in the asenapine group compared with the placebo
group for reported sadness (-1.47 vs -0.43; P=.0105),
reduced sleep (-1.32 vs -0.21; P=.0388), reduced appetite
(-0.93 vs -0.23; P=.0472), and lassitude (-0.82 vs 0.10;
P=.0278). Decreases were significantly greater in the
asenapine group compared with the olanzapine group for
reported sadness (-1.47 vs -0.73; P=.0395), concentration
difficulties (-1.69 vs -0.89; P=.0461), inability to feel (-1.18
vs —0.33; P=.0314), and pessimistic thoughts (-1.45 vs —-0.53;
P=.013). No statistically significant difference in decrease
from baseline occurred in the olanzapine group compared
with the placebo group.

By day 21, decreases from baseline were significantly
greater in the asenapine group compared with the placebo
group for reported sadness (-1.97 vs —-0.93; P=.0318), inner
tension (-1.50 vs —0.61; P=.0396), and inability to feel (-1.79
vs —0.80; P=.0324). Decreases were significantly greater in
the asenapine group compared with the olanzapine group
for inability to feel (-1.79 vs -0.90; P=.0354).

Effect on Manic Symptoms (YMRS)

The change (decrease) from baseline in LS mean YMRS
total scores was greater in the asenapine group compared
with the placebo and olanzapine groups at all time points
assessed. Compared with placebo, these differences were
significant on days 2 (-5.05 vs -1.61; P=.0131), 7 (-12.45
vs —6.12; P=.0249), 14 (-15.54 vs -7.66; P=.0032), and 21
(-16.58 vs —10.27; P=.0229).

Effect on SF-36 Component Scores

On day 21, change from baseline in the SF-36 physical
component summary score was minimal in all groups
(asenapine: —0.88; olanzapine: —1.53; placebo: —1.62) with
no significant differences between groups. On day 21, there
were also no significant differences in the SF-36 physical
component subscale scores between the asenapine group
and the olanzapine or placebo groups (Figure 2A).

On day 21, change from baseline in the SF-36 mental
component summary score was significantly greater in the
asenapine group compared with the placebo group (16.57
vs 5.97; P=.0093). Change from baseline in this score in the
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Figure 1. Improvement in Depressive Symptoms as Assessed by Least Squares
Mean Change From Baseline in MADRS Total Scores?®
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Abbreviations: LOCF =last observation carried forward, LS =least squares,
MADRS = Montgomery-Asberg Depression Rating Scale.

Table 2. Improvement of Individual Depressive Symptoms, Least Squares Mean
Change From Baseline

Day 7 Day 21
Placebo Asenapine Olanzapine Placebo Asenapine Olanzapine
MADRS Item (n=26) (n=33) (n=39) (n=26) (n=33) (n=39)
Apparent sadness -0.53 -0.96 -0.57 -0.83 -1.42 -0.86
Reported sadness -0.43  -1.47%% -0.73 -093  -1.97* -1.21
Inner tension -0.63 -1.18 -0.71 -0.61  -1.50% -1.21
Reduced sleep -021  -1.32% -0.89 -092  -1.65 -1.67
Reduced appetite -023  -0.93* -0.50 -0.81 -1.16 -0.89
Concentration difficulties  —0.85  —-1.69+ -0.89 -1.11  -1.80 -1.29
Lassitude 0.10 -0.82* —0.63%* -0.60 -1.01 —-0.46
Inability to feel -0.75  -1.18f -0.33 -0.80  -1.79%% -0.90
Pessimistic thoughts -0.78  -1.457 -0.53 -0.64 -1.30 -1.16
Suicidal thoughts -0.13 -0.33 —0.45 -0.39  -0.52 -0.34

*P<.05 vs placebo.
tP<.05 vs olanzapine.
Abbreviation: MADRS = Montgomery-Asberg Depression Rating Scale.

9.1%, placebo 0%), rash (9.1%, 3.9%),
somnolence (9.1%, 3.9%), weight increase
(9.1%, 0%), and akathisia, contusion,
depression, hypoaesthesia oral, muscle
twitching, pain in extremity, and tremor
(all 6.1%, 0%; see Supplementary eTable
1 at PSYCHIATRIST.COM). In the olanzapine
group, adverse events that occurred in
>5% of subjects and were more than
twice as frequent as in the placebo group
were sedation (olanzapine 20.5%, placebo
7.7%), weight increase (15.4%, 0%),
dry mouth (12.8%, 0%), and increased
appetite, akathisia, tremor, and edema
peripheral (all 5.1%, 0%).

DISCUSSION

This post hoc subgroup analysis
demonstrated a significant effect on the
primary outcome: decreases in MADRS
scores in the asenapine group were
significantly greater compared with the
placebo group from baseline to day 7,
day 21, and the endpoint. The reduction
in MADRS scores in the asenapine group
was significantly greater than that in the
olanzapine group from baseline to day 7.
Significant improvements in a number
of individual depressive items were
seen in the asenapine group, including
greater improvement in reported sadness,
sleep, appetite, and lassitude compared
to placebo-treated individuals, and
greater improvements were noted in
the asenapine group compared with the
olanzapine group for reported sadness,
concentration difficulties, inability to
feel, and pessimistic thoughts. Because
of the hazards of uncorrected multiple
individual

olanzapine group compared with the placebo group was not
significantly different (11.03 vs 5.97; P=.1501). In addition,
on day 21, change from baseline in SF-36 mental component
subscale scores was significantly greater in the asenapine
group compared with the placebo and olanzapine groups
(Figure 2B). The difference in improvement was statistically
significant compared with placebo in the SF-36 subscales of
social functioning (10.38 vs 1.32; P=.0093), role-emotional
(13.58 vs 4.59; P=.0258), and mental health (14.28 vs 4.53;
P=.0061). The difference in improvement was statistically
significant compared with olanzapine in the SF-36 subscale

of vitality (10.11 vs 3.70; P=.0311).

Adverse Events

In the asenapine group, adverse events that occurred in
>5% of subjects and were more than twice as frequent as
in the placebo group were increased appetite (asenapine
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comparisons regarding
depressive symptoms, this finding should be seen as
hypothesis generating rather than having any confirmative
capacity. On secondary outcomes, significantly greater
improvements from baseline to day 21 in the SF-36 mental
component summary score were seen in the asenapine group
but not the olanzapine compared with the placebo group.
Significantly greater reductions in YMRS total scores in the
asenapine group compared with the placebo group were
evident on days 2, 7, and 21.

It is noteworthy that, as a class, atypical antipsychotics are,
in general, effective in treating mania, but not all drugs in
this class have shown efficacy in treating bipolar depression.
Agents that show efficacy include quetiapine and olanzapine;
however, other agents, such as ziprasidone and aripiprazole,
have failed to meet primary efficacy endpoints.!®* It is
not yet clear if the results of these clinical trials reflect true
differences in efficacy of various agents due to their unique
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Figure 2. Change From Baseline in SF-36 (A) Physical Component Subscale Scores and
(B) Mental Component Subscale Scores at Day 21 as Assessed by Least Squares Mean
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Abbreviations: LS =least squares, SF-36 = Short-Form 36.

pharmacologic profiles or to differences in study design. The
latter has been suggested as a possibility given the high rate
of placebo response observed in bipolar depression trials,
which may have potentially obscured the antidepressant
effects. If it is the former possibility of unique pharmacologic
profiles, it is conceivable that the effects on a,-adrenergic
and 5-HT; receptors may confer asenapine treatment effects,
although effects on other pathways may be involved.**
Limitations of the data include the modest sample size,
differential dropout rates, and the pooling of the datasets
of 2 randomized, double-blind source studies. These data,
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derived from a mixed cohort, cannot be directly compared
with those from studies of patients with nonmixed major
depression, and since the original studies were not designed
for a major depressive episode analysis, these data need to
be interpreted with caution as hypothesis generating rather
than confirmatory. In addition, comparisons to olanzapine
cannot be extrapolated to other atypical agents. In post hoc
subgroup analyses, risk of type I errors (false positive) are
potentially inflated because of multiple testing. Missing data
can also lead to misinterpretation of results. To maximize
the interpretability of these data, we aimed a priori to use
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an analytic plan that matched previous analyses as closely
as possible.??

In summary, the findings from this analysis support the
efficacy of asenapine in improving depressive symptoms in
patients with bipolar I disorder who have moderate or severe
major depressive episodes concurrently with a manic episode.
The data suggest reduction in both mania and depression,
a finding that raises the question of whether asenapine like
quetiapine has bidirectional efficacy. In addition, asenapine
was generally well tolerated in this subpopulation. The
findings of this study warrant further investigation of the
use of asenapine in treating bipolar depressive symptoms
especially given the paucity of proven treatments for bipolar
depressive symptoms.

Drug names: aripiprazole (Abilify), asenapine (Saphris), fluoxetine (Prozac
and others), lithium (Lithobid and others), lurasidone (Latuda), olanzapine
(Zyprexa), quetiapine (Seroquel), ziprasidone (Geodon).
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Supplementary eTable 1
supplementary to: Effects of Asenapine in Bipolar I Patients Meeting Proxy Criteria

for Moderate to Severe Mixed Major Depressive Episodes; a Post Hoc Analysis

Treatment-Emergent Adverse Events in the Treated Population®

Placebo Asenapine Olanzapine
(n=26) (n=33) (n=39)
Subjects with >1 AE, n (%) 17 (65.4) 28 (84.9) 29 (74.4)
Subjects with AE, n (%)
Sedation 2(7.7) 5(15.2) 8 (20.5)
Increased appetite 0 3(9.1) 2(5.1)
Rash 1(3.9) 309.1) 0
Somnolence 1(3.9) 309.1) 3(7.7)
Weight increase 0 309.1) 6 (15.4)
Akathisia 0 2(6.1) 2(5.1)
Contusion 0 2(6.1) 0
Depression 0 2(6.1) 0
Hypoaesthesia oral 0 2 (6.1) 1(2.6)
Muscle twitching 0 2(6.1) 0
Pain in extremity 0 2(6.1) 0
Tremor 0 2(6.1) 2(5.1)
Dry mouth 1(3.9) 1(3.0) 5(12.8)
Edema peripheral 0 1(3.0) 2(5.1)

?Adverse events that were reported in >5% of the asenapine or olanzapine groups and were more than twice
that in the placebo group.



