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ABSTRACT

Background: Cariprazine is an atypical antipsychotic currently
under investigation as adjunctive therapy in patients with major
depressive disorder (MDD) who have inadequate response to
standard antidepressant therapy.

Method: A randomized, double-blind, placebo-controlled,
flexible-dose study was conducted from December 2011 to
December 2013 in adults who met DSM-IV-TR criteria for MDD
and had an inadequate antidepressant response. Eligible patients
were randomized to 8-week adjunctive treatment with placebo
(n=269), cariprazine 1-2 mg/d (n=274), or cariprazine 2-4.5
mg/d (n=276). The primary efficacy parameter was change from
baseline to week 8 in Montgomery-Asberg Depression Rating
Scale (MADRS) total score; P values were adjusted for multiple
comparisons. Safety assessments included adverse events, clinical
laboratory tests, vital signs, electrocardiograms (ECGs), and
suicidality.

Results: Compared with placebo, reduction in MADRS total score
at week 8 was significantly greater with adjunctive cariprazine
2-4.5 mg/d (least squares mean difference [LSMD] =-2.2;
adjusted P=.0114), but not with cariprazine 1-2 mg/d

(LSMD =-0.9; adjusted P=.2404). Significant LSMDs for MADRS
total score change were detected at all earlier study visits (weeks
2,4, 6) in the 2- to 4.5-mg/d group and at weeks 2 and 4 in the 1-
to 2-mg/d group (all P values <.05). Treatment-emergent adverse
events reported in > 10% of patients in either cariprazine dosage
group were akathisia (22.3%), insomnia (13.6%), and nausea
(12.8%) (all in 2- to 4.5-mg/d group). Mean changes in metabolic
parameters, vital signs, and ECG parameters were generally
similar between groups. No suicide-related adverse events were
reported.

Discussion: These results show that adjunctive cariprazine 2-4.5
mg/d was effective and generally well tolerated in adults with

MDD who had inadequate responses to standard antidepressants.

Further clinical studies to confirm these results are warranted.
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Despite many available approved drugs for major
depressive disorder (MDD), approximately half

of patients fail to achieve adequate response to initial
antidepressant treatment and effective management of
MDD remains a considerable challenge.? In addition to
antidepressant switching,® augmentation with different
classes of drugs may provide advantages for achieving
optimal treatment effects.* Atypical antipsychotics have
been used adjunctively with antidepressant treatment to
improve response, with some demonstrating efficacy in
randomized, controlled trials.>® Currently, aripiprazole,
quetiapine extended release, and brexpiprazole are the
only antipsychotics approved by the US Food and Drug
Administration (FDA) for the adjunctive treatment of
MDD.”~? When adding an antipsychotic to an antidepressant
regimen, it is important to consider the risk for adverse
effects associated with this class of medication (eg, weight
gain, extrapyramidal symptoms).>®

Cariprazine, a dopamine D3 and D, receptor partial
agonist with preferential binding to D, receptors, is an
investigational drug in late-stage development for bipolar
mania and schizophrenia. Cariprazine differs from other
antipsychotics by exhibiting a 10-fold greater in vitro
affinity for D5 versus D, receptors!® and high and balanced
in vivo occupancy of both D, and Dj; receptors at clinically
relevant doses.!"!? Since the D; receptor is preferentially
expressed in areas of the brain associated with motivation
and reward-related behavior,'? it has been identified as a
potential pharmacologic target for depression treatment.'*
Cariprazine also acts as a partial agonist at serotonin
5-HT,, receptors,'” which is a mechanism thought to
enhance the neurochemical and behavioral effects of
selective serotonin reuptake inhibitors (SSRIs).!> These
pharmacologic characteristics suggest that cariprazine may
have potential clinical utility as an adjunctive treatment for
MDD; the exact mechanisms by which cariprazine may
alleviate depressive symptoms remain unknown.

In a previous phase 2 study'® of adjunctive cariprazine
in adult MDD patients, cariprazine did not statistically
separate from placebo at dose levels of 0.1-0.3 mg/d or 1-2
mg/d. The present phase 2 study was conducted to further
evaluate the effects of adjunctive cariprazine at higher
dosages (1-2 mg/d and 2-4.5 mg/d) in a larger sample of
patients.
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B |n patients who do not achieve adequate symptom relief
with antidepressants, adjunctive treatment with atypical
antipsychotics may be effective.

B |n this 8-week study, adjunctive treatment with cariprazine
2-4.5 mg/d improved depression symptoms in patients
with inadequate response to antidepressant therapies.

B Further research is needed to identify optimal treatment
strategies for the adjunctive use of cariprazine in adults
with major depressive disorder.

METHOD

Study Design

This was a multicenter, randomized, double-blind,
placebo-controlled, parallel-group study (NCT01469377) of
adjunctive flexible-dose cariprazine in adults with MDD and
inadequate response to ongoing antidepressant treatment.
The study was conducted from December 2011 to December
2013 at 76 study centers in the United States (41 centers)
and Europe (35 centers) in compliance with International
Council for Harmonisation (ICH) E6 Good Clinical Practice
guidelines and the Declaration of Helsinki. All sites required
institutional review board (US sites) or ethics committee/
government agency (non-US sites) approval. All patients
provided written, informed consent.

After 7-14 days of screening and washout of prohibited
medications, eligible patients entered an 8-week,
double-blind treatment period in which they continued
antidepressant treatment and were randomized (1:1:1) to
adjunctive cariprazine 1-2 mg/d, cariprazine 2-4.5 mg/d,
or placebo. After double-blind treatment, patients entered a
1-week safety follow-up period.

Patients and study staff were blinded throughout
treatment; patient identification and randomization codes
were generated by an interactive voice/web system, and
study medication was identical in appearance. Breaking the
blind resulted in discontinuation from the study.

Participants

Male or female outpatients, ages 18 to 65 years, met DSM-
IV-TRY criteria for MDD without psychotic features and
had a current depressive episode (duration > 8 weeks to <24
months) before screening. All patients were required to have
ongoing inadequate response during the current episode to
antidepressant treatment for > 6 weeks at recommended doses
per label guidelines, as recorded using a psychotropic drug
listing form. Per a protocol amendment, the Antidepressant
Treatment History Form'® was implemented as a formal tool
to document treatment history for the current depressive
episode and allow investigators to indicate the reliability of
their assessment; it was utilized with approximately 75% of
enrolled patients. For these patients, inadequate response
was defined as an antidepressant resistance rating score
>3 (ie, failure to respond after >6 weeks of antidepressant
treatment at the minimum FDA-recommended dosage or

higher Tmatching the definition used‘since trial inception])
and global confidence score >3 (ie, adequate available
information based on 1 or more reliable source).

Additional eligibility requirements included Montgomery-
Asberg Depression Rating Scale (MADRS)'? total score >22,
body mass index (kg/m?) >18 and <40, and normal results
from physical examinations, clinical laboratory tests, and
electrocardiogram (ECG) or abnormal results that were not
considered clinically significant. The Structured Clinical
Interview for DSM-IV-TR Axis I Disorders, Clinical Trials
version (SCID-I-CT)* was administered at screening.

Patients meeting any of the following DSM-IV-TR
criteria were excluded: principal Axis I disorder other than
MDD, or any Axis I disorder other than MDD that was the
primary focus of treatment within 6 months of screening;
any Axis II disorder that might interfere with participation
as judged by the investigator; alcohol/substance abuse or
dependence within 6 months of screening; or lifetime history
of depressive episodes with psychotic or catatonic features,
bipolar disorder, schizophrenia or other psychotic disorder,
panic disorder, obsessive-compulsive disorder, anorexia or
bulimia, and dementia or other cognitive disorder. Patients
with suicide risk per investigator’s judgment, psychiatric
interview, Columbia-Suicide Severity Rating Scale (CSSRS),*!
or MADRS item 10 (suicidal thoughts, score >5) were not
allowed to participate. Patients were excluded if they had a
prior or concurrent medical condition that might interfere
with study conduct, confound study results, or endanger
patient well-being.

Treatment-related exclusion criteria included refractory
depression (ie, inadequate response to >3 antidepressants
at sufficient dosages and duration for the current episode);
antidepressant augmentation with any medication (eg,
antipsychotic, anticonvulsant/mood stabilizer, anxiolytic,
benzodiazepines, second antidepressant) within 1 week of
baseline (up to 4 weeks for some medications) or 5 half-lives
of the medication, whichever was longer; concomitant use of
antipsychotics, anxiolytics, mood stabilizers, or stimulants; or
psychotherapy for depression within 3 months of screening.

Treatments

Antidepressant treatments were continued at stable doses
per prescribing recommendations until the end of the study.
All patients randomized to cariprazine started at 0.5 mg/d on
days 1 and 2. In the cariprazine 1- to 2-mg/d group, dosage
was increased to 1.0 mg/d on day 3 for at least the remainder
of the first week of treatment. In the cariprazine 2- to 4.5-
mg/d group, dosage was increased to 1.0 mg/d on day 3,
1.5 mg/d on day 4, and 2.0 mg/d on day 5 for at least the
remainder of the first week. At the investigator’s discretion
and as tolerated by the patient, cariprazine dosages were
increased to 1.5 or 2.0 mg/d (1- to 2-mg/d group) or to 3.0
or 4.5 mg/d (2- to 4.5-mg/d group).

Efficacy Assessments
The primary and secondary efficacy parameters were
change from baseline to week 8 in MADRS and Sheehan
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Figure 1. Study Flow
Screened
(N =1,248) Excluded, n (%)
Total 429 (34)
Did not meet criteria 381 (31)
Withdrew consent 29 (2)
Lost to follow-up 10 (<1)
Adverse event 3(<1)
Randomized Other 6 (<1)
(N=2819)
Placebo Cariprazine 1-2 mg/d Cariprazine 2-4.5 mg/d
(n=269) ] (n=274) (n=276)
Received medication 266 Received medication 273 Received medication 273
Did not receive 3 Did not receive 1 Did not receive 3
medication® medication® medication®
Discontinued, n (%)° Discontinued, n (%)° Discontinued, n (%)°®
Total 32(12) Total 47 (17) Total 63 (23)
Adverse event 8(3) Adverse event 18 (7) Adverse event 36 (13)
Insufficient response 3(1) Insufficient response 4(1) Insufficient response 0(0)
Protocol violation 6(2) Protocol violation 10 (4) Protocol violation 93)
Withdrew consent 11 (4) Withdrew consent 13 (5) Withdrew consent 14 (5)
Lost to follow-up 2(<1) Lost to follow-up 2(<1) Lost to follow-up 4(1)
Other 2(<1) Other 0(0) Other 0(0)
Completed study 234 | | Completed study 226 | | Completed study 210
Safety population 266 Safety population 273 Safety population 273
ITT population 264 ITT population 273 ITT population 271

2Patients who were randomized but not included in the safety population: 2 lost to follow-up (1 placebo,
1 cariprazine 2-4.5 mg/d), 3 withdrew consent (1 in each treatment group), and 2 protocol violations (1 placebo,

1 cariprazine 2-4.5 mg/d).

bBased on the safety population; 2 patients in each of the placebo and cariprazine 2- to 4.5-mg/d groups
discontinued prior to receiving a postbaseline assessment and were not included in the ITT population.

Abbreviation: ITT=intent to treat.

Disability Scale (SDS)** total scores, respectively. Additional
efficacy parameters included changes from baseline to week
8 in Clinical Global Impressions-Severity of Illness scale
(CGI-S)?* score and SDS subscales; MADRS response,
defined as >50% improvement from baseline in MADRS
total score; CGI-Improvement scale (CGI-I)** response,
defined as CGI-I score <2; and MADRS remission, defined
as MADRS total score <10. The MADRS and CGI-S were
conducted at screening, baseline (week 0), and weeks 1, 2, 4,
6, and 8. The SDS was conducted at screening, baseline, and
weeks 2, 4, 6, and 8; and the CGI-I at weeks 1, 2, 4, 6, and 8.

Safety Assessments

Adverse events, recorded at baseline and all subsequent
visits, were defined as any untoward event that occurred
between patient consent and 30 days after last dose of study
drug. A nonleading question about overall well-being was
asked to elicit volunteer adverse event reporting; patients
were also queried about adverse events that had occurred
since the previous visit. Severity, relationship to treatment,
and seriousness were assessed by the investigator for
each reported adverse event. Vital signs and body weight

were recorded at screening, baseline, and all study visits.
Electrocardiograms and laboratory tests were conducted at
screening, week 4, and week 8. Extrapyramidal symptoms
(EPS) were evaluated using the Barnes Akathisia Rating
Scale (BARS),** Abnormal Involuntary Movement Scale,?
and Simpson-Angus Scale (SAS).?® Suicidal ideation and
behavior were monitored using the CSSRS.

Statistical Analyses

The safety population included all patients who received
>1 dose of double-blind study drug. The intent-to-treat
population included all patients in the safety population who
had >1 postbaseline MADRS total score assessment.

MADRS, SDS, and CGI-S score changes were analyzed
using a mixed-effects model for repeated measures with
treatment group, study center, visit, and treatment group-
by-visit interaction as fixed effects; baseline value and
baseline-by-visit interaction were included as covariates.
An unstructured covariance matrix was used to model
the covariance of within-patient scores. For the primary
and secondary end points (MADRS and SDS total scores,
respectively), a matched parallel gatekeeping procedure
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was used to contrel the overall'type T error rate for multiple
comparisons of 2 active doses with placebo.?” The study
was considered positive if at least 1 cariprazine dosage
group was statistically superior to placebo for the primary
end point after multiplicity adjustment. For response and
remission, a logistic regression model was used to determine
the odds ratio (OR) of active treatment versus placebo with
last observation carried forward. For all efficacy outcomes,
statistical hypothesis tests were 2-sided at a 5% level of
significance for main effects. For applicable measures,
2-sided 95% confidence intervals (CIs) were also estimated.
Descriptive statistics were used to summarize all safety
outcomes.

On the basis of results from other MDD studies,'®28-% it
was estimated that 270 patients per treatment group would
provide approximately 90% power to detect an effect size
of 0.285 in at least 1 cariprazine dose group on the primary
efficacy parameter at a 2-sided significance level of 5%.

Table 1. Patient Demographics and Baseline Characteristics
(safety population)

Cariprazine Cariprazine
Placebo + 1-2mg/d+ 2-45mg/d+
Antidepressant Antidepressant Antidepressant
Variable (n=266) (n=273) (n=273)
Age, mean (SD), y 46.4(11.6) 45.5(11.9) 45.1(11.4)
Women, n (%) 190 (71.4) 187 (68.5) 201 (73.6)
White, n (%) 230 (86.5) 234 (85.7) 242 (88.6)
BMI (kg/m?), mean (SD) 28.9 (5.1) 28.2 (5.5) 29.1(5.6)
Age at onset of 34.4(13.5) 33.8(13.4) 33.2(13.0)
first episode,
mean (SD), y
Recurrent MDD, n (%) 237 (89.1) 237 (86.8) 241 (88.3)
Duration of MDD, 11.9(11.6) 11.7(11.6) 11.9(10.8)
mean (SD), y
Duration of current 7.7 (5.2) 7.3(4.7) 7.4 (5.2)
episode,

mean (SD), mo
Abbreviations: BMI=body mass index, MDD = major depressive disorder.

RESULTS

Patients and Disposition

The safety population included 812 patients (Figure 1),
4 of whom (2 each for placebo and cariprazine 2-4.5 mg/d)
did not have a postbaseline MADRS assessment and were
excluded from efficacy analyses. Demographics and clinical
characteristics were similar across groups (Tables 1 and
2). Of the patients in the safety population, 670 (82.5%)
completed the study. Study completion was significantly
lower in the cariprazine 2- to 4.5-mg/d group than in the
placebo group (76.9% and 88.0%, respectively; P=.0010).
Reasons for discontinuation were similar across all groups
except for adverse events, which were more frequent with
cariprazine 2-4.5 mg/d than placebo (13.2% and 3.0%,
respectively; P<.0001).

The Antidepressant Treatment History Form was
administered to 615 patients in the safety population,
556 (90.4%) of whom had inadequate response to only 1
antidepressant (placebo, 90.5%; 1-2 mg/d, 91.0%; 2-4.5
mg/d, 89.7%). Sertraline (20.6%), citalopram (19.2%),
escitalopram (18.2%), venlafaxine (11.8%), and duloxetine
(10.8%) were the most common concurrent antidepressants
in this study. Overall mean +SD daily dose of cariprazine
was 1.4+0.3 mg/d and 2.6 +0.8 mg/d in the lower and higher
dosage groups, respectively. Modal daily dose was 2 mg/d in
>40% of the patients in both cariprazine groups (1-2 mg/d,
42.1%; 2-4.5 mg/d, 44.0%). In the lower dosage group, 31.9%
had a modal daily dose of 1 mg/d; 27.8% of patients in the
higher dosage group had a modal daily dose of 4.5 mg/d.

Efficacy

Patients receiving cariprazine 2-4.5 mg/d versus placebo
had significantly greater mean reductions in MADRS total
score by week 2 and at all subsequent study visits (Table 2,
Figure 2A). At week 8, the least squares mean difference

Table 2. Efficacy End Points

Placebo +
Antidepressant Cariprazine 1-2 mg/d + Cariprazine 2-4.5 mg/d +
(n=264) Antidepressant (n=273) Antidepressant (n=271)
Mean Score Baseline Change Baseline Change Baseline  Change
Improvement? (SD) (SE) (SD) (SE) LSMD (95% Cl) P (SD) (SE) LSMD (95% Cl) P
MADRS total 289(43) -125(0.5) 29.0(43) -134(05 -09(-24t00.6) .2404°> 29.3(4.1) -146(0.6) -22(-3.7t0-0.6) .0114°
SDS total 18.5(4.7) -6.6 (0.5) 18.7(4.7) -77(05) -1.1(-25t003) .2404> 188(4.8) -8.0(0.5 -1.4(-28t00.0) .1140°
CGI-S 44(0.5) -1.4(0.) 44(05) -15(0.1) -0.1(-03t00.1)  .1965 44(06) -16(0.1) -02(-04t0-0.0) .0233
Response Odds Ratio Odds Ratio
or remission® n/N % n/N % (95% Cl) n/N % (95% Cl)
MADRS response  101/264 383 131/273 48.0 149 (1.06t0 2.11) .0223 134/271 494 1.59(1.13t0 2.25) .0080
MADRS remission 79/264 29.9 87/273 319 1.11(0.76 to 1.60) .5908 87/271 321 1.15(0.79t0 1.67) 4594
CGl-I response 129/264 489 158/273 57.9 1.43(1.02t02.02) .0380  159/271 58.7 1.50 (1.06 to 2.11) .0206
End point score? Mean (SE) Mean (SE) LSMD (95% Cl) Mean (SE) LSMD (95% Cl)
CGl-l 2.5(0.1) 2.3(0.1) -0.2(-04t00.0) .0787 2.2(0.1) -0.2 (-04t0-0.0) .0262

3Least squares mean change from baseline to week 8, analyzed using a mixed-model for repeated measures.
bp values for the MADRS and SDS total score change (ie, primary and secondary end points, respectively) were adjusted for multiplicity.
“MADRS response defined as >50% total score improvement from baseline to week 8 score; MADRS remission defined as total score < 10 at week 8; CGI-I
response defined as score <2 at week 8.
d| east squares mean score at week 8, analyzed using a mixed-model for repeated measures. Because the CGI-l measures improvement during treatment,
assessments were only conducted after randomization and no baseline assessment is available.
Abbreviations: CGI-I=Clinical Global Impressions-Improvement scale; CGI-S = Clinical Global Impressions-Severity of lliness scale; LSMD =least squares mean
difference; MADRS = Montgomery-Asberg Depression Rating Scale; SDS =Sheehan Disability Scale; SE=standard error.
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Figure 2. Mean Changes From Baseline by Study Visit in MADRS and SDS Total Score

(mixed effects model for repeated measures)

A. MADRS Total Score (primary endpoint)
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B. SDS Total Score (secondary endpoint)
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*P<.05. ¥¥P<.01. ***P<.001 versus placebo for pairwise comparisons; not adjusted for multiple

comparisons.

Abbreviations: LS =least squares, MADRS = Montgomery-Asberg Depression Rating Scale, SDS = Sheehan

Disability Scale.

(LSMD) for cariprazine 2-4.5 mg/d versus placebo was 2.2
(95% CI, -3.7 to -0.6; P=.0057; adjusted, P=.0114). The
LSMD at week 8 for cariprazine 1-2 mg/d was -0.9 (95% CI,
-2.4 to 0.6; P=.2404; adjusted, P=.2404).

Significantly greater improvements in SDS total score
were found in both cariprazine groups during double-blind
treatment (Figure 2B), but no significant differences were
detected at week 8 (Table 2). Mean change in SDS family/
home was significantly greater with cariprazine 2-4.5 mg/d
versus placebo at all study visits, including week 8 (placebo,
-2.3; cariprazine 2-4.5 mg/d, -2.9; LSMD, -0.5; P=.0140).
No significant improvements in SDS work/school and social
life were found in either cariprazine group at week 8.

Additional efficacy results are presented in Table 2.
Significantly greater global improvements and reduction

in disease severity (CGI-I, CGI-S) were found with
cariprazine 2-4.5 mg/d versus placebo. A significantly
greater percentage of patients in both cariprazine groups
met the criteria for MADRS response at week 8; significant
differences from placebo for MADRS response were detected
starting at weeks 2 and 3 in the cariprazine 2- to 4.5- and 1-
to 2-mg/d groups, respectively (see Supplementary eFigure
1 at PSYCHIATRIST.COM). No statistically significant findings
were detected for MADRS remission at week 8.

Safety

Adverse events. During double-blind treatment,
serious adverse events were reported in < 1% of patients
in all treatment groups (Table 3). These included 1 patient
receiving placebo (depression) and 2 patients receiving
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cariprazine 2-4:5 mg/d (1 with agitation; 1 with pani¢
attack, dyspnea, and noncardiac chest pain). No deaths
occurred during the study. Treatment-emergent adverse
events (TEAEs) that occurred in =10% of patients in either
cariprazine group and at incidence greater than placebo were
akathisia, insomnia, and nausea. Most TEAEs were judged
by the investigator to be mild or moderate in intensity
(placebo, 96.5%; 1-2 mg/d, 97.6%; 2-4.5 mg/d, 96.1%).
Discontinuations due to adverse events occurred more
frequently with cariprazine than with placebo. Akathisia was
the only adverse event that led to discontinuation in >2%

Table 3. Adverse Events During the Double-Blind Treatment
Period

Cariprazine Cariprazine
Placebo+ 1-2mg/d+ 2-4.5 mg/d +
Antidepressant Antidepressant Antidepressant
Incidence, n (%) (n=266) (n=273) (n=273)
Serious adverse event 1(0.4) 0 2(0.7)
Adverse event leading 8(3.0) 18 (6.6) 36(13.2)
to discontinuation
TEAE 157 (59.0) 189 (69.2) 214 (78.4)
Common TEAEs?
Akathisia 6(2.3) 18 (6.6) 61(22.3)
Insomnia 16 (6.0) 27 (9.9) 37(13.6)
Nausea 13(4.9) 19(7.0) 35(12.8)
Restlessness 7 (2.6) 21(7.7) 23(8.4)
Somnolence 13 (4.9) 24 (8.8) 27 (9.9)
Fatigue 11(4.1) 18(6.6) 26 (9.5)
Tremor 4(1.5) 13 (4.8) 21(7.7)
Dizziness 5(1.9) 10(3.7) 14 (5.1)
Constipation 5(1.9) 6(2.2) 14 (5.1)
Increased appetite 4(1.5) 5(1.8) 14 (5.1)
Dry mouth 7(2.6) 14 (5.1) 10(3.7)

2Reported in > 5% of patients in either cariprazine dosage group and at an
incidence greater than placebo.
Abbreviation: TEAE =treatment-emergent adverse event.

of patients in any treatment group (placebo, 0%; I'-2 mg/d,
0.4%; 2-4.5 mg/d, 4.8%).

EPS-related events. Akathisia and restlessness occurred
more frequently with cariprazine than with placebo (Table
3). Most incidences of akathisia were considered by the
investigator to be mild or moderate in severity (placebo,
100%; cariprazine 1-2 mg/d, 100%; 2-4.5 mg/d, 93.4%).
Excluding akathisia and restlessness, EPS-related TEAEs
occurred in 6.2% and 11.0% of patients treated with
cariprazine 1-2 and 2-4.5 mg/d, respectively, compared with
3.0% of placebo patients. Discontinuations due to these EPS-
related TEAEs occurred in 0.7%, 1.1%, and 0.4% of patients
in the cariprazine 1- to 2-mg/d, 2- to 4.5-mg/d, and placebo
groups, respectively.

Per the SAS assessment (score <3 at baseline and >3
postbaseline), treatment-emergent parkinsonism occurred in
<3% of patients in each treatment group. Treatment-emergent
akathisia (BARS score <2 at baseline and >2 postbaseline)
occurred more frequently with cariprazine (1-2 mg/d, 8.1%;
2-4.5 mg/d, 21.4%) than with placebo (2.6%).

Vital signs, ECG, orthostatic hypotension. Mean changes
in supine blood pressure and heart rate were similar across
treatment groups (Table 4). The percentage of patients with
>7% increase from baseline in body weight was low in all
groups (placebo, 1.9%; 1-2 mg/d, 1.5%; 2-4.5 mg/d, 3.3%).
The incidence of orthostatic hypotension was similar across
treatment groups (placebo, 11.4%; 1-2 mg/d, 9.2%; 2-4.5
mg/d, 10.0%). Mean changes in ECG were also generally
similar across groups, and no patient had a postbaseline QTc
(Bazett or Fridericia correction) > 500 milliseconds.

Clinical laboratory tests. Mean changes in clinical
laboratory parameters were generally similar across treatment
groups (Table 4). Small increases in prolactin were observed

in all 3 groups, with larger increases with

Table 4. Additional Safety Outcomes

cariprazine (1-2 mg/d, 3.8 ng/mL; 2-4.5

mg/d, 4.1 ng/mL) than with placebo (0.7

Cariprazine Cariprazine ng/mL)
Placebo + 1-2mg/d + 2-4.5mg/d + & RO . o
Antidepressant  Antidepressant  Antidepressant Suicidality. No patient reported suicidal
Mean Mean Mean ideation or behavior as a TEAE or serious
Measure n_Change(sD) n Change(SD) n Change(SD)  adverse event. Per the C-SSRS assessment,
Vital signs, mean change (SD)? .. . . .
Systolic blood pressure, mm Hg 264 -0.4(105) 273 1.0(10.1) 271 0.2(10.2) there was no suicidal behavior ('flurlng tbls
Diastolic blood pressure, nmHg 264 04(75) 273  08(84) 271 1.1(8.1) study. The percentage of patients with
Heart rate, bpm 264 -15(80) 273 -05(85) 271 -1.6(9.7) CSSRS suicidal ideation was similar across
Body weight, kg 264 0.0(20) 273 09(200 271 09(2.2) 0 1.
Laboratory tests, mean change (SD)? tree;tment groups (plaiebo, 7.2%; 1-2 mg/d,
Glucose, mg/dL 262 26(141) 265 19(164) 263 35(145  7.7%;2-4.5mg/d, 8.1%).
Prolactin, ng/mL 261 07(93) 265 3.8(9.8) 264 4.1(85)
Creatine kinase, U/L 261 82(157.5) 265 18.0(390.8) 262 9.8(141.5)
Lipids DISCUSSION
Total cholesterol, mg/dL 262 -3.7(30.5) 265 1.0(31.2) 263 -4.1(28.4)
High-density lipoprotein, mg/dL 262 -0.7(8.9) 265 0.9(9.9) 263 02(8.8) In this study, cariprazine 2-4.5 mg/d
Low-density lipoprotein, mg/dL® 262 -27(27.7) 264 -03(27.1) 263 -3.3(26.3) . .
Trigylcerides, mg/dL 262 -1.8(724) 265 43(66.8) 263 -1.5(70.0) showed superior efjflcacy to placebo as
Liver function measured by change in MADRS total score
Alanine aminotransferase, U/L 262  0.6(10.0) 265 3.0(16.1) 263 1.7(9.6) and was generally well tolerated as an
Alkaline phosphatase, U/L 261 -0.0(9.3) 265 -1.3(8.7) 262 -2.0(9.3) . . . .
Aspartate aminotransferase, U/L 261 0.7 (8.0) 265 09(11.00 262 0.6(6.1) ad) un'ctlve treatment ?n adult MDD patients
Total bilirubin, mg/dL 261 00(02) 265 -00(02) 263 -00(0.2) with inadequate antidepressant response.

@Mean change from baseline to end of treatment, defined as the last available assessment in the

double-blind treatment period.
bCombined low-density lipoprotein (direct and calculated).

The LSMD in MADRS total score change
for cariprazine 2-4.5 mg/d versus placebo
was —2.2 points, which exceeds the 2-point
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threshold that iss<commonly used to indicate a clinically
relevant treatment effect.’! In addition, patients receiving
higher-dose cariprazine also had significantly greater
MADRS and CGI-I response rates relative to placebo. The
1-2 mg/d group did not show statistical significance versus
placebo on the primary efficacy end point, although this
dose group did show significantly higher MADRS and
CGI-I response rates relative to placebo at week 8.

The significant effect of cariprazine 2-4.5 mg/d on
the MADRS outcomes at week 2 suggests a fast onset of
treatment effect, although more rapid effects (1 week)
have been found with adjunctive antipsychotics in other
MDD studies.>*”* The current study was designed to
investigate dose-titration regimens, with increases made
per investigator judgment, which may have delayed the
onset of cariprazine effect. It is possible that starting with
a low 0.5-mg/d dose in both cariprazine groups may have
compromised efficacy, especially since patients who were
titrated to only a minimum 1-mg/d dose (starting on day
3) had smaller treatment effects than patients titrated to a
minimum 2-mg/d dose (starting on day 5).

The magnitude of effect (LSMD) and treatment
response rates in this study were comparable to analyses
of antidepressant efficacy in MDD trials that have been
submitted to the FDA3* and European Union® for
approval. MADRS remission rates were also higher in both
cariprazine groups relative to placebo, but the differences
were not statistically significant. As is standard for acute
MDD studies, this 8-week trial was not powered or designed
to detect between-group differences for remission.

Based on MADRS response rates, the numbers needed
to treat (NNTs) for cariprazine 1-2 mg/d and 2-4.5 mg/d
were 11 and 9, respectively, with the higher dose meeting
the generally accepted threshold of NNT< 10 for clinical
relevance in MDD patients.’! In making treatment
decisions, results need to be weighed against the risk of
adverse effects that may be unacceptable to some patients.
Based on the number of patients who discontinued
the study due to adverse events, the numbers needed to
harm were 28 and 10 for cariprazine 1-2 and 2-4.5 mg/d,
respectively.

Other safety considerations include the incidence of
serious adverse events (<1% in all treatment groups),
the potential for suicidal ideation/behavior (no TEAEs
reported in any treatment group), and TEAE severity (>95%
classified as mild or moderate in all treatment groups). The
types and frequency of TEAEs in this study were generally
similar to cariprazine monotherapy in bipolar mania.*®*° As
seen with adjunctive antipsychotics in other MDD studies,
TEAEs of potential concern (eg, akathisia, metabolic
changes, weight gain) were found in the present study,
with cariprazine results being generally comparable to
published findings with other antipsychotics. For example,
the reported incidence of akathisia with cariprazine 2-4.5
mg/d (22%) was similar to that reported for adjunctive
aripiprazole treatment (25%).” Clinically significant weight
gain occurred less frequently with cariprazine 2-4.5 mg/d

Adjunctive Cariprazine in Major Depressive Disorder

(3:3%) than previously reported for adjunctive aripiprazole
or quetiapine (both 5%).”%

The percentage of patients taking sertraline, citalopram,
and escitalopram in this study was similar to general SSRI
use, as indicated by health care utilization data from 2005 to
20074% however, use of serotonin-norepinephrine reuptake
inhibitor was slightly higher than previously reported (10%
vs 6%). The minimum antidepressant resistance rating score
of 3 on the Antidepressant Treatment History Form, which
was used to define inadequate response in this study, is
consistent with Stage I of the treatment-resistant depression
model proposed by Thase and Rush and the definition of
nonresponse proposed by Souery et al.*! Mean baseline
MADRS total scores (approximately 30) also suggest that
many patients in the study could have been considered
nonresponders. Approximately 10% of patients did have
an inadequate antidepressant response to > 1 medication;
if from different drug classes, these patients would have
met the Stage II criteria of the Thase and Rush model and
the definition of treatment resistance used by European
Medicines Agency.*! Although no conclusions can be drawn
regarding patients with potential treatment resistance due to
the relatively low sample size, further research is warranted
to better understand the efficacy of adjunctive cariprazine
in patients with various degrees of treatment nonresponse.

Limitations included the short study duration and no
active comparator. Additionally, although the flexible-
dose design may better represent real-world practice,
no conclusions can be drawn about specific cariprazine
dosages. Moreover, the 2-mg/d dose was allowed in both
groups, which further confounds identification of optimal
dosing for adjunctive cariprazine. By selecting for patients
with inadequate antidepressant response, these results
may not be generalizable to all patients with MDD. The
exclusion of patients with primary Axis I disorders other
than MDD and a lifetime history of various other disorders
further limits the generalizability of these data. Patients
were not stratified by treatment history; in clinical settings,
decisions about whether individual patients should receive
higher antidepressant dosages, be switched to a different
antidepressant class, or receive an adjunctive antipsychotic
remains a management issue for health care providers.
Further studies are also needed to elucidate the optimal
duration of adjunctive antipsychotic treatment and
characterize the effect of switching adjunctive antipsychotic
treatments.

Results from the present study compared favorably with a
previous phase 2 study'® in which adjunctive cariprazine at
very low doses (0.1-0.3 mg/d) was not effective but higher
doses (1-2 mg/d) showed a signal toward efficacy. It seems
likely that cariprazine doses were too low in the previous
study considering the similar cariprazine 1- to 2-mg/d results
in the 2 studies and the demonstrated efficacy with higher
cariprazine 2-4.5 mg/d in the present study. Future studies
are warranted to characterize the efficacy, safety, tolerability,
and optimal dosing of cariprazine as an adjunctive treatment
for adults with MDD.
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