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Objective: Accumulating evidence indicates that manic
symptoms below the threshold for hypomania (mixed fea-
tures) are common in individuals with major depressive
disorder. This form of depression is often severe and is
associated with an increased risk for recurrence, suicide
attempts, substance abuse, and functional disability. This
study evaluated the efficacy and safety of lurasidone in
major depressive disorder with mixed features.

Methods: Patients meeting DSM-IV-TR criteria for major
depressive disorder who presented with two or three
protocol-defined manic symptoms were randomly assigned
to 6 weeks of double-blind treatment with either lurasidone
at20–60mg/day (N=109)orplacebo (N=100).Changes from
baseline in Montgomery-Åsberg Depression Rating Scale
score (MADRS; primary outcome measure) and Clinical
Global Impressions severity subscale score (CGI-S; key
secondary outcomemeasure) were evaluated using a mixed
model for repeated-measures analysis.

Results: Lurasidone significantly improved depressive
symptoms and overall illness severity, assessed by least
squares mean change at week 6 in the MADRS and CGI-S
scores: 220.5 compared with 213.0 (effect size, 0.80) and
21.8 compared with 21.2 (effect size, 0.60), respectively.
Significant improvement inmanic symptoms, assessedby the
Young Mania Rating Scale, was also observed, in addition to
other secondary efficacy endpoints. Rates of discontinuation
due to adverse events were low. The most common adverse
events were nausea (6.4% and 2.0% in the lurasidone and
placebo groups, respectively) and somnolence (5.5% and
1.0%).

Conclusions: Lurasidone was effective and well tolerated in
this study involving patients with major depressive disorder
associated with subthreshold hypomanic symptoms (mixed
features).

AmJPsychiatry2016; 173:400–407; doi: 10.1176/appi.ajp.2015.15060770

Accumulating evidence from epidemiological (1–3) as well
as retrospective and prospective clinical studies (4–11) sug-
gests that patients with major depressive disorder commonly
present with manic symptoms below the threshold for hy-
pomania (mixed features). Most prevalence estimates range
from 25% to 45%, depending in part on how the population
studied was defined, including the number and duration
of manic symptoms. While rigorous comparisons are not
available, a substantial body of evidence suggests that major
depressive disorder with mixed features, in contrast to pure
major depression, is characterized by greater illness severity
(11, 12), increased frequencyof depressiveepisode recurrence
(2, 11), increased risk of suicide attempt (2, 8, 12–14),
comorbid anxiety disorder (2, 8, 12) and substance abuse
(2, 8, 12), greater functional disability (2, 12, 15), and poorer
prognosis (12, 14). Given developments in the understanding
of the prevalence of this clinical presentation, as well as its

distinct course and prognosis, DSM-5 incorporated a new
“mixed features” specifier that may be used to recognize the
presence of subthreshold symptoms of the opposite pole in
patients presentingwith either depressive ormanic episodes.

No controlled trials to date have investigated the efficacy of
any psychotropic agent in the treatment of major depressive
disorder with mixed features. While standard antidepressants
are widely used in the treatment of major depressive disorder,
the efficacy and safety of these agents in patients with mixed
features has not been established and is not well understood.
However, multiple clinical reports suggest that standard an-
tidepressantsmay be ineffective for this condition andmay be
associated with potential treatment-related complications,
including suicidal ideation and behavior, manic switch, agi-
tation, and impulsivity (14, 16–19). Although atypical anti-
psychotic agents and mood stabilizers have been suggested
as treatment alternatives (20, 21), there is little experimental
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evidencetosupport theseclinical recommendations.Giventhe
limitations of current treatment approaches, as well as the
complex course and poor outcomes associated with this form
of major depressive disorder, there is a pressing need for
evidence-based treatments for this condition.

Lurasidone is an atypical antipsychotic agent with high
affinity forD2, 5-HT2A, and5-HT7receptors (Ki=1nM,0.5nM,
and 0.495 nM, respectively) (22). In animal models, the an-
tidepressant effect of lurasidone has been shown to be me-
diated in part by antagonist activity at the 5-HT7 receptor
(23, 24). Atypical antipsychotics have been shown to have
mood-stabilizing properties, and selected agents have dem-
onstrated antidepressant efficacy in bipolar depression (20).
Lurasidone has demonstrated efficacy in the treatment of
bipolardepression,bothasamonotherapyandasanadjunctive
therapy with lithium or valproate (25, 26). Given this range of
clinical effects, we hypothesized that lurasidonemay beuseful
for the treatment of mixed forms of major depression.

The purpose of this study was to evaluate the efficacy and
safety of lurasidone for the treatment of patients with major
depressive disorder presenting with subthreshold hypo-
manic symptoms (mixed features).

METHOD

Patients
This multiregional study enrolled outpatients 18–75 years of
age with a diagnosis of major depressive disorder based on
DSM-IV-TR criteria, which was confirmed with the Struc-
tured Clinical Interview for DSM-IV Disorders–Clinical
Trial version, modified to record the presence of mixed
symptoms (27) and administered by an experienced and
qualified rater. Patientswere required tohavea currentmajor
depressive episode, with a score $26 on the Montgomery-
Åsberg Depression Rating Scale (MADRS) (28) at both
screening and baseline visits. In addition, patients were re-
quired to have two or three of the followingmanic symptoms,
on most days for at least 2 weeks prior to screening: elevated
or expansive mood, inflated self-esteem or grandiosity, more
talkative than usual or pressure to keep talking, flight of ideas
or racing thoughts, increased energy, increased or excessive
involvement in activities with a high potential for negative
consequences, and decreased need for sleep. Patients pre-
senting with irritability, distractibility, and psychomotor
agitation could be enrolled; however, consistentwithDSM-5,
these nonspecific symptoms were not included in the list of
eligible manic symptoms required for study entry. External
clinical reviewers verified the diagnoses of all study partic-
ipants, based on audio recordings of diagnostic interviews
conducted by site-based investigators.

The study was approved by an institutional review board
at each investigational site and was conducted in accordance
with the International Conference on Harmonisation of
Technical Requirements for Registration of Pharmaceuticals
for Human Use’s Good Clinical Practice guidelines, and with
the ethical principles of the Declaration of Helsinki. An

independent data and safety monitoring board reviewed and
monitored patient data throughout the study.

Study Design
This randomized, double-blind, placebo-controlled, flexible-
dose study enrolled a total of 211 patients at 18 sites in the
United States (N=62 patients) and 26 sites in Europe (N=149
patients) between September 2011 and October 2014.

After a washout period of at least 3 days, patients were ran-
domly assigned, in a 1:1 ratio via an interactive voice/web re-
sponsesystem, toreceive6weeksof treatmentwith lurasidone
or placebo. Studymedicationwas provided in blister packs as
identically matched tablets containing placebo or 20 mg or
40 mg of lurasidone. A central randomization center used a
computer-generated list of randomnumbers to allocate study
treatments. None of the investigators, study staff or patients
had access to the randomization codes or list. Study medication
was taken once daily in the evening with a meal or within
30minutes after eating. Patients assigned to receive lurasidone
were treatedwith 20mg/day for days 1–7. Patients were dosed
flexibly, in the range of 20–60 mg/day, starting on day 8.

Concomitant Medications
Treatment with anticholinergic agents, propranolol, or
amantadine was permitted as needed (but not prophylactically)
formovement disorders. Lorazepam, temazepam, or zolpidem
(or their equivalent) were permitted during screening and
weeks 1–3, as needed for anxiety or insomnia.

Efficacy Assessments
The primary efficacy endpoint was mean change from
baseline to week 6 inMADRS total score. The key secondary
efficacy endpoint (corrected for multiplicity) was mean
change from baseline to week 6 in Clinical Global Impres-
sions severity subscale score (CGI-S), which rates overall
illness severity on a 7-point scale (29). Standard a priori
criteria were employed for treatment response ($50% re-
duction from baseline in MADRS score) and remission
(MADRS score #12). Additional secondary efficacy assess-
ments included the Young Mania Rating Scale (YMRS) (30),
the Hamilton Anxiety Rating Scale (HAM-A) (31), and the
Sheehan Disability Scale (32).

Safety and Tolerability Evaluations
Safety and tolerability assessments included incidence and
severity of adverse events; the Simpson-Angus Rating Scale,
the Abnormal Involuntary Movement Scale (AIMS), and the
BarnesAkathisiaRatingScale toevaluatemovementdisorders;
and vital signs, laboratory tests, 12-lead ECG, and physical ex-
amination. Suicidal ideation and behavior were assessed using
the Columbia–Suicide Severity Rating Scale (33). Treatment-
emergent mania was defined, a priori, as a YMRS score$16 on
any two consecutive assessments or at the final assessment, or
an adverse event of mania or hypomania. Sexual functioning
was assessed using the 14-item Changes in Sexual Functioning
Questionnaire(34); total scores#47formenand#41forwomen
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indicate sexual dysfunction, and higher scores are associated
with adequate sexual functioning.

Statistical Analysis
The safety population included all patients who were ran-
domized and received at least one dose of study medication.
The intent-to-treat population consisted of randomized pa-
tients who received at least one dose of study medication and
had at least one postbaseline MADRS or CGI-S assessment.
The primary (MADRS) and key secondary (CGI-S) efficacy
endpoints, as well as the YMRS, were assessed using a mixed
model for repeated-measures analysis including fixed effects
for treatment, visit, and pooled center; baseline score as a
covariate; and a treatment-by-visit interaction term. An un-
structured covariance matrix was used for within-patient cor-
relation. In the analysis of theMADRS and CGI-S, a sequential
testing procedurewas used to control overall type I error at 5%.

Changes from baseline in secondary efficacy measures
(HAM-A, Sheehan Disability Scale) were evaluated using an
analysis of covariance (ANCOVA)model (including terms for
treatment, pooled center, and baseline score) using last ob-
servation carried forward. Inferential analysis of secondary
efficacy endpoints was not corrected for multiplicity. Effect
sizes (Cohen’s d) were calculated as the least squares mean

difference in the change score divided by the pooled standard
deviation. The number needed to treat to achieve response
(based on prespecified MADRS criteria) was calculated by
assessing the reciprocal of the difference in responder rates
in the lurasidoneandplacebogroups (35); thenumberneeded
to harm for selected adverse events was calculated by assessing
the reciprocal of the difference in adverse effect rates for the
lurasidone and placebo groups (35). Likelihood of being helped
or harmed (the ratio of number needed to harm to number
needed to treat) was calculated to illustrate trade-offs between
benefits (response) and harms (incidence of individual adverse
events and of an increase $7% in body weight [35]).

The estimated sample size of 100 patients per treatment
group (adjusted for attrition) was determined based on a two-
sample t test and was powered at 80% to detect a 4.5-point
difference at week 6 in MADRS change scores for lurasidone
comparedwithplacebo,withacommonstandarddeviationof 10.

RESULTS

Baseline Characteristics and Patient Disposition
A total of 327 patients were screened, of whom 211 (64.5%)
were randomly assigned to 6weeks of double-blind treatment
(see Figure S1 in the data supplement that accompanies
the online edition of this article). Of these, 209 patients
(lurasidone,N=109; placebo,N=100) receivedat least onedose
of study medication and comprised the safety population, of
whom 208 comprised the intent-to-treat population used in
all efficacy analyses. Study completion rateswerehigh in both
the lurasidone group (93.6%) and the placebo group (85.3%)
(see Figure S1). The mean daily dose of lurasidone during the
study was 36.2 mg; the modal daily dose of lurasidone was
20mg for 32% of patients, 40mg for 29%, and 60mg for 39%.

Baseline demographic and clinical characteristics were
similar for the lurasidone and placebo groups (Table 1). The
mean reported lifetime number of prior major depressive
episodes was 4.3. The mean duration of the index depressive
episode was 3.5 months, and of subthreshold hypomanic
symptoms (mixed features) prior to screening, 2.6 months. A
total of two protocol-specified manic symptoms were present
in 130 patients (62.5%), and three symptoms in 78 patients
(37.5%). The proportion of patients reporting specific manic
symptoms at baseline was as follows: flight of ideas/racing
thoughts, 66.8%; pressured speech, 61.1%; decreased need for
sleep, 40.8%; increased energy/activity, 28.0%; elevated/
expansive mood, 18.0%; increased/excessive involvement
in pleasurable activities, 15.6%; and inflated self-esteem/
grandiosity, 6.6%. The “nonspecific” symptoms of irritability,
distractibility, and psychomotor agitation were reported at
baseline by 57.3%, 59.2%, and 36.5% of patients, respectively.

Efficacy
The least squares mean change from baseline to week 6 in the
MADRS total score (primary endpoint)was significantly greater
for lurasidone compared with placebo (220.5 and 213.0, re-
spectively; p,0.001; effect size, 0.80) (Table 2). Least squares

TABLE 1. Baseline Demographic and Clinical Characteristics in
a Study of Lurasidone For the Treatment of Major Depressive
Disorder With Mixed Features (Safety Population)

Characteristic
Lurasidone
(N=109)

Placebo
(N=100)

N % N %

Male 36 33.0 28 28.0
Race
White 94 86.2 86 86.0
Black or African American 14 12.8 12 12.0
Other 1 0.9 2 2.0

Region
Europe 75 68.8 74 74.0
United States 34 31.2 26 26.0

Current number of manic symptoms
Two 68 62.4 63 63.0
Three 41 37.6 37 37.0

History of at least one psychiatric
hospitalization

52 47.7 55 55.0

Mean SD Mean SD

Age (years) 43.6 12.1 46.4 12.0
Major depressive episodes
Lifetime number 4.5 4.7 4.2 3.2
Lifetime number with mixed features 2.5 3.8 2.3 2.5
Duration of current episode (months) 3.7 2.8 3.3 2.6
Duration of mixed features (months) 2.8 2.9 2.4 2.9

Montgomery-ÅsbergDepressionRating
Scale

33.2 4.3 33.3 4.0

Clinical Global Impressions severity
subscale

4.5 0.6 4.6 0.6

Young Mania Rating Scale 11.1 4.5 10.3 4.4
Hamilton Rating Scale for Anxiety 17.0 6.6 16.9 6.2
Sheehan Disability Scale 20.0 5.0 20.5 5.1
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mean change at week 6 in the CGI-S score (key secondary end-
point) was also significantly greater for lurasidone compared
with placebo (21.8 and21.2, respectively; p,0.001; effect size,
0.60) (Table 2). Statistical superiority compared with placebo
was observed fromweek 1 throughweek 6 for theMADRS and
from week 2 though week 6 for the CGI-S (Figure 1).

With respect to the MADRS, there was no statistically sig-
nificant treatment interaction with gender, age, or geographic
region. At week 6, significantly greater improvement in the
MADRS total scorewas observed in the twogeographic regions
where the study was conducted, the United States (N=59;
p,0.01; effect size, 0.78) and Europe (N=149; p,0.001; effect
size, 0.92).

A significantly higher proportion of patients in the lurasidone
group than in the placebo group met a priori response and re-
missioncriteriaatweek6(response:64.8%comparedwith30.0%;
p,0.001; number needed to treat=3 [last observation carried
forward]; remission: 49.1% compared with 23.0%; p,0.001;
number needed to treat=4 [last observation carried forward]).

Lurasidone was associated with significantly greater least
squares mean change at week 6 compared with placebo on the
YMRS (27.0 compared with 24.9; p,0.001; last observation
carried forward), the HAM-A (29.9 compared with 25.4;
p,0.001), and the Sheehan Disability Scale (211.2 compared
with26.4;p,0.001; lastobservationcarriedforward) (Table2).

Change in MADRS score was assessed on an exploratory
basis for patients with two compared with three protocol-
specified manic symptoms at study baseline. Least squares
mean change in MADRS score from baseline to week 6 was
significantly greater with lurasidone than placebo for both
patient subgroups. For patients with two manic symptoms,
the change in MADRS score with lurasidone was 220.7,
compared with 211.5 with placebo (p,0.001; effect size,
0.98); for patients with threemanic symptoms, the change in
MADRS score with lurasidone was 220.0 compared with
215.3 with placebo (p=0.038; effect size, 0.50).

Safety
Treatment-emergent adverse events reported with an in-
cidence $2% in the lurasidone group, and more frequently

than in the placebo group, were nausea, somnolence, dizzi-
ness, akathisia, abdominal discomfort, dry mouth, and par-
kinsonism (Table 3). Number needed to harm was 23 for the
two treatment-emergent adverse events with an incidence
.5% (nausea and somnolence). There were no deaths in the

TABLE 2. Change in Efficacy Endpoints at Week 6 in a Study of Lurasidone For the Treatment of Major Depressive Disorder With Mixed
Features (Intent-to-Treat Population)

Lurasidone (N=108) Placebo (N=100)

Measure
Baseline
Mean SD

LSMa

Change SE
Baseline
Mean SD

LSMa

Change SE
Treatment
Difference 95% CI p

Effect
Size

Montgomery-Åsberg
Depression Rating Scaleb

33.2 4.3 –20.5 1.0 33.3 4.0 –13.0 1.0 –7.5 –10.2, –4.8 ,0.001 0.80

Clinical Global Impressions
severity subscaleb

4.6 0.6 –1.8 0.1 4.6 0.6 –1.2 0.1 –0.65 –0.96, –0.34 ,0.001 0.60

Young Mania Rating Scaleb 11.1 4.6 –7.0 0.4 10.3 4.4 –4.9 0.4 –2.1 –3.1, –1.1 ,0.001 0.61
Hamilton Rating Scale for Anxietyc 17.0 6.6 –9.9 0.6 16.9 6.2 –5.4 0.6 –4.5 –6.1, –2.9 ,0.001 0.78
Sheehan Disability Scalec 20.0 5.0 –11.2 0.9 20.5 5.1 –6.4 0.9 –4.8 –7.2, –2.4 ,0.001 0.68

a LSM=least squares mean.
b Significance values based on mixed model for repeated-measures analyses.
c Significance values based on analysis of covariance (last observation carried forward).

FIGURE 1. Least Squares Mean Change From Baseline in Efficacy
Measures in a Study of Lurasidone For the Treatment of Major
Depressive Disorder With Mixed Featuresa
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Baseline

A. Montgomery-Åsberg Depression Rating Scale Total Score

B. Clinical Global Impressions Severity Subscale

Week 1 Week 2 Week 3 Week 4

***
***

***

***

**

***
***

***

***

**

*

Week 5 Week 6

Baseline Week 1 Week 2 Week 3 Week 4 Week 5 Week 6

aMixed model for repeated-measures analyses, intent-to-treat pop-
ulation. Effect sizes were 0.8 for the Montgomery-Åsberg Depression
Rating Scale (primary efficacy endpoint) and 0.6 for the Clinical Global
Impressions severity subscale (secondary efficacy endpoint).

*p,0.05. **p,0.01. ***p,0.001.
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study, and no treatment-related serious adverse events. The
proportionofpatientswhodiscontinuedbecauseof treatment-
emergent adverse eventswas 2.8%in the lurasidonegroupand
5.0% in the placebo group (see Figure S1 in the online data
supplement).

The incidence of extrapyramidal symptom-related ad-
verse eventswas 2.8% in the lurasidone group and 1.0% in the
placebo group. There were minimal changes in scores on the
movement disorder assessments. Only 1.8% of the lurasidone
group received anticholinergic medication, and none in the
placebo group. The proportion of patients treated with an-
xiolytics was 9.2% for the lurasidone group and 12.0% for the
placebo group; the proportion treated with sedatives and
hypnotics was 10.1% for the lurasidone group and 11.0% for
the placebo group.

Week 6 change in weight and BMI was minimal for both
treatment groups (Table4).Theproportionofpatientswithan
increase $7% in body weight at week 6 was 1.9% in the lur-
asidone group and 1.0% in the placebo group (number needed
toharm=112).Meanweek6change inwaist circumferencewas

similar for the two groups (+0.18 cm comparedwith +0.05 cm;
last-observation-carried-forward endpoint). There were no
clinically meaningful between-group differences in labo-
ratory measures of lipids, glycemic indices, prolactin levels,
or ECG parameters (Table 4).

Based on the Columbia–Suicide Severity Rating Scale, the
proportions of patients with treatment-emergent suicidal
ideation or behavior in the lurasidone and placebo groups
(5.5% and 7.0%, respectively) were similar, as were the pro-
portions with treatment-emergent mania (2.8% and 5.0%,
respectively).

The mean score on the Changes in Sexual Functioning
Questionnaire at baseline was 35.4 for the lurasidone group
and 34.1 for the placebo group. Patients in the lurasidone
group were found to have significant improvement in sexual
functioning at endpoint compared with those in the placebo
group according to Changes in Sexual Functioning Ques-

tionnairescore(+5.1compared
with +3.1; p,0.05).

For lurasidone treatment,
the likelihood of being helped
or harmedwas.1 (indicating
that benefit from treatment
[MADRS response] was more
likely than harm) for nausea
(likelihood of being helped or
harmed, 8), somnolence (likeli-
hood of being helpedor harm-
ed, 8), and increase of$7% in
body weight (likelihood of be-
ing helped or harmed, 38).

DISCUSSION

This is, to our knowledge,
the first placebo-controlled

clinical trial that included patients with major depressive
disorder associated with subthreshold hypomanic symptoms
(mixed features). Lurasidone significantly improved de-
pressive symptoms compared with placebo, based on both
the primaryMADRS assessment and theCGI-S assessment
of overall illness severity. Significantly greater improve-
ment in favor of lurasidone compared with placebo was
ob-served fromweeks 1 through 6 on theMADRS, and from
weeks 2 through 6 on the CGI-S, with effect sizes in the
moderate to large range for both measures at endpoint.
Manic symptoms were also significantly improved in the
lurasidone group, suggesting efficacy across the range of
core mood symptoms associated with this disorder. In ad-
dition, treatment with lurasidone was associated with sig-
nificant improvement both in anxiety symptoms and
in patient-reported functional impairment.

The mixed-features variant is a severe form of major
depression characterized by the presence of several manic
symptoms below the threshold for hypomania in patients
with no history of mania or hypomania. Since patients with

TABLE 3. Safety and Tolerability Parameters: Adverse Events in
a Study of Lurasidone For the Treatment of Major Depressive
Disorder With Mixed Features (Safety Population)a

Lurasidone (N=109) Placebo (N=100)

Event N % N %

At least one event 44 40.4 38 38.0
Nausea 7 6.4 2 2.0
Somnolenceb 6 5.5 1 1.0
Dizziness 4 3.7 3 3.0
Akathisia 4 3.7 2 2.0
Abdominal discomfort 4 3.7 1 1.0
Dry mouth 3 2.8 1 1.0
Parkinsonismc 3 2.8 1 1.0

a The table lists adverse events for which the incidencewas$2% in the lurasidone
group and was higher in the lurasidone group than the placebo group.

b Somnolence includes hypersomnia, sedation, somnolence, and
hypersomnolence.

c Parkinsonism includes cogwheel rigidity, drooling, parkinsonism, psycho-
motor retardation, and tremor.

TABLE 4. Safety and Tolerability Parameters: Change From Baseline in Weight and Laboratory
Parameters at Week 6 (Safety Population)a

Measure Lurasidone Placebo

N Baseline mean Mean change N Baseline mean Mean change

Weight (kg) 105 75.8 +0.7 99 75.9 +0.4
BMI 105 26.7 +0.2 99 26.9 +0.1

N Baseline mean Median change N Baseline mean Median change

Total cholesterol (mg/dL) 106 201.7 +0.5 99 216.3 –1.0
Triglycerides (mg/dL) 105 137.3 –4.0 99 133.3 +2.0
Glucose (mg/dL) 105 96.2 –1.0 99 97.1 +1.0
HbA1c (%) 106 5.3 0.0 99 5.2 0.0
Prolactin (ng/mL) 104 14.0 +1.7 98 12.0 –0.1
Males 35 10.1 –0.1 27 6.0 +0.3
Females 69 16.0 +2.5 71 14.3 –0.3

a Last-observation-carried-forward endpoint. Both confirmed and nonconfirmed fasting values are reported for met-
abolic parameters. HbA1c=glycosylated hemoglobin.
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this condition have not been systematically studied in con-
trolled trials, little evidence exists to guide treatment se-
lection. This placebo-controlled study provides the first
rigorous evidence that an atypical antipsychotic agent,
lurasidone, may be an effective and safe treatment for this
condition.

The diagnostic classification of major depression with
mixed featureshasbeena subjectofmuchdebate (36). Shared
clinical characteristics, aswell as similarity tobipolarpatients
in age at onset, family history, and course of illness (2, 8, 12,
36), suggest that patients with mixed features represent an
intermediate phenotype between major depressive disorder
and bipolar depression. Mixed features associated with a
major depressive episode increase the risk for the develop-
ment of bipolar disorder, and the presence of subthreshold
manic symptomsappears to reduce treatment responsiveness
to standard antidepressants, further substantiating this im-
pression (8, 36).

We defined mixed features in this study as the presence
of two or three protocol-specified manic symptoms for at
least 2 weeks prior to screening. The permissible number of
manic symptomswas limited to three to reduce the likelihood
that patients with undiagnosed bipolar disorder would be
enrolled in the study. The finding that treatment effect size
was somewhat smaller in patientswith threemanic symptoms
at baseline is consistent with previous reports that patients
with admixtures of mood symptoms of opposite polarity (e.g.,
mixed mania) may show reduced treatment responsiveness
compared with those with nonmixed forms of depression or
mania (35, 36).However, further research isneeded toconfirm
this exploratory finding in this patient population.

The presence of subthreshold hypomanic features has
been shown to contribute to the heterogeneity of major
depressive disorder andmay add to the difficulty of achieving
diagnostic reliability (8). Increased clinical efforts are needed
to identify the presence of mixed features in depressed pa-
tients, both to improve case ascertainment and because the
presence of as few as one or two manic symptoms has been
associated with an increased risk for episode recurrence,
suicide attempt, substance abuse, and poor antidepressant
response (2, 8, 11, 12, 14).

The findings reported here confirm that this patient
population can be identified in outpatient and community
settings and provide further validation of the DSM-5 mixed
features specifier in terms of its potential to better charac-
terize symptoms associated with major depressive episodes,
as well as to predict treatment response. The manic symp-
toms most commonly reported at study entry (racing
thoughts and pressured speech) are consistent with reports
in previous clinical populations (15, 17, 37). Therefore, the
presence of these manic symptoms during a major de-
pressive episode should be regarded as suggestive of the
mixed-features diagnosis, and inquiry should be made to
assess the presence of additional symptoms. This study also
confirmspreviousfindings that irritability, distractibility, and
psychomotor agitation (nonspecific symptoms that may be

due to depression or mania) occur at relatively high rates in
patients with mixed forms of major depression (38).

Lurasidone previously demonstrated efficacy in bipolar
depression (25, 26), and the positive results of the pre-
sent study now extend those findings to the treatment of a
related disorder, major depressive disorder presenting
with mixed features. The lurasidone dosage range utilized in
this study (20–60 mg/day) partly overlapped with the
range demonstrated to be effective for bipolar depression
(20–120 mg/day). A dose-response relationship was not
observed for lurasidone in a previous bipolar depression
monotherapy study that evaluated lower and higher dosage
ranges (25). Whether higher lurasidone dosages might pro-
videadditional efficacy inpatientswithmixed forms ofmajor
depression is not known.

The relatively low dosages of lurasidone utilized in this
study suggest that the pharmacology of lurasidone in major
depression with mixed features involves the serotonin and
dopamine neuroreceptors to which lurasidone binds with
high affinity (5-HT2A, 5-HT7, and D2 receptors) (22). Given
the current preclinical understanding of the role of the 5-HT7
receptor in mediating antidepressant effects (23, 24), an-
tagonist effects at this receptor may account for much of the
observed treatment effect.

Use of lower dosages of lurasidone may have contributed
to its tolerability in this study. Themajority of adverse events
associated with lurasidone treatment were reported as mild
or moderate in severity (97.2%), and we observed low rates
of study discontinuation for adverse events (2.8%) or for any
reason (6.4%). Notably, rates of treatment-emergent mania
and of suicidal ideation or behavior were comparable for
lurasidone and placebo.

The number needed to treat to achieve a MADRS-defined
responsewith lurasidonewas3.Thenumberneededtoharmfor
the two most frequently reported adverse events (nausea and
somnolence) was 8, and for an increase$7% in body weight, it
was38.Thus, the likelihoodofbeinghelpedorharmed(theratio
of number needed to harm to number needed to treat) was
consistently .1, indicating that benefit from treatment with
lurasidone was more likely than harm, when contrasting
treatment response and specific adverse events. These re-
sults support the benefit-risk profile of lurasidone in the pop-
ulation studied, and they are consistent with similar findings in
patients with bipolar depression (35, 39).

This study has several limitations. First, patients were el-
igible for studyentrywitheither twoor threemanicsymptoms,
while DSM-5 requires at least three manic symptoms to meet
criteria for the mixed features specifier. DSM-5 criteria also
require manic or hypomanic symptoms to be present nearly
every day during the majority of days of a major depressive
episode, while in this study they were required to have oc-
curred on most days for at least 2 weeks prior to screening.
We also note that while the long-term safety of lurasidone
hasbeenestablished inavariety ofpatient populations, longer-
term efficacy and safety have not been specifically studied in
this patient population.
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In summary, there is a pressing need for evidence-based
treatments of major depressive disorder presenting with
subthreshold hypomanic symptoms (mixed features), es-
pecially given its complex course and associated morbidity.
Lurasidone was found to be an efficacious treatment in this
patient population, with improvements observed in depressive
and subthreshold hypomanic symptoms, anxiety symptoms,
and functional impairment. Treatment with lurasidone was
well tolerated, with a favorable benefit-risk profile in this
difficult-to-treat clinical population. Further investigation is
needed to determine whether these findings are applicable to
other agents in the atypical antipsychotic class.
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