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Objective: Efficacy analyses that go beyond the primary outcome of major depressive disorder (MDD) clinical trials and consider
clinical relevance, response range, disease severity, and patient subpopulations may inform clinical decision-making. This post hoc
analysis assessed clinically relevant outcomes associated with adjunctive cariprazine for MDD.

Methods: Data from a randomized controlled trial (NCT03738215) of cariprazine 1.5 or 3 mg/d + antidepressant therapy (ADT)
versus placebo + ADT were analyzed. Change from baseline to week 6 in Montgomery—Asberg Depression Rating Scale (MADRS)
total score was assessed and number of patients achieving thresholds of MADRS response (=5, >10, >15, >20, and >25 points) were
determined. MADRS severity shifts were reported as the proportion of patients with no change or worsened severity, 1, >1, and >2
category improvements. Other efficacy characterizations included improvements in each MADRS item score and MADRS total score
improvement across demographic-defined (age, sex, race) patient subgroups, baseline ADT response, and number of prior ADTs.
Results: More patients treated with adjunctive cariprazine versus placebo had MADRS total score improvements across all response
thresholds and achieved >1 MADRS severity category improvement. Adjunctive cariprazine was associated with numerically greater
improvements versus placebo in all individual MADRS items, with statistically significant improvements in 7/10 items. Adjunctive
cariprazine was also associated with MADRS total score reductions, regardless of patient demographics, baseline ADT response, or
number of prior ADTs.

Conclusion: Results suggest that adjunctive cariprazine provides clinically meaningful improvements in depressive symptoms, with
efficacy ranging across individual depressive symptoms and in diverse subpopulations.

Keywords: cariprazine, atypical antipsychotics, major depressive disorder, post hoc analysis, full range of efficacy

Introduction

Major depressive disorder (MDD) is characterized by a range of emotional, cognitive, and physical symptoms, including
persistent sadness, loss of interest, difficulty concentrating, and changes in sleep.'> As one of the most common mental
illnesses, with an estimated lifetime prevalence of 20.6% in the United States,” MDD impacts individuals across all
sexes, ages, and races. The diverse patient population and heterogeneity of MDD symptoms make a “one-size-fits-all”
approach to treatment difficult.*® Therefore, establishing the clinical relevance of efficacy across diverse patient
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populations is of significant clinical importance for MDD treatment. However, providing effective treatment remains a
major clinical challenge, with only approximately one-third of patients achieving remission following initial antidepres-
sant therapy (ADT).” Augmentation of ongoing ADT with atypical antipsychotic agents is an effective treatment
approach for patients with MDD who have an inadequate response to ADT, as supported by the results of several
meta-analyses.® !

Although statistically significant mean treatment response vs placebo is a valuable indicator of efficacy in clinical
trials, this measure alone may be difficult to interpret in clinical settings where outcomes are impacted by complexities
such as symptom severity, concomitant treatment, and symptom heterogeneity. Alternative assessments, including
measures of the range of responses at endpoint, ' may be more relevant in clinical practice. For example, analysis of
individual patient responses can aid clinicians’ understanding of treatment nuance, as treatment associated with a
seemingly small mean effect may still provide meaningful benefits to some patients. Categorical shifts in illness severity
(eg, when illness improves from a more to a less severe category) are intuitive measures of well-being'® and may help set
treatment expectations for patients As some treatments may be more effective than others at improving certain

%1415 identifying treatment effects on individual symptoms may help clinicians determine the most appro-

symptoms,
priate course of treatment.'* When a treatment is used in conjunction with ADT, evaluating its efficacy in the context of
ADT class, as well as a patient’s prior ADT usage and response, may provide valuable insights. Information gleaned from
alternative efficacy analyses can aid both clinicians and patients in identifying treatment strategies that may provide
clinically meaningful benefits for patients with MDD.

Cariprazine is a dopamine Ds-preferring Ds/D, and serotonin 5-HT 5 receptor partial agonist that is approved by the
US Food and Drug Administration for the treatment of schizophrenia and manic, mixed, or depressive episodes of bipolar
I disorder and as adjunctive treatment in MDD. The efficacy of cariprazine as an adjunctive treatment for adults with
MDD was established in one phase 2b flexible-dose study'® and one Phase 3 fixed-dose study;'” in both studies, the
primary efficacy outcome was change from baseline in Montgomery—Asberg Depression Rating Scale (MADRS) total
score.'® In the flexible-dose study, significant differences in the primary outcome were demonstrated for cariprazine 2 to
4.5 mg/d + ADT versus placebo but not for cariprazine 1 to 2 mg/d + ADT.'® In the fixed-dose study, significant
differences in the primary outcome were demonstrated for cariprazine 1.5 mg/d + ADT versus placebo; numerical
improvements in favor of cariprazine 3 mg/d + ADT were observed, but the differences did not achieve statistical
significance.'” In both MDD studies, cariprazine treatment was adjunctive to patients’ ongoing ADT and was generally
well tolerated. In addition, cariprazine demonstrated broad efficacy in reducing depressive symptoms across diverse
patient demographics and characteristics in patients with bipolar I depression;'® however, little is known regarding the
efficacy of adjunctive cariprazine across diverse demographic groups in patients with MDD.

In order to assess the effects of adjunctive cariprazine on clinically meaningful patient outcomes beyond the primary
endpoint, we conducted post hoc analyses of the positive phase 3 pivotal fixed-dose study to examine patient-level
changes across the full range of MADRS total score response and the proportion of patients who experienced categorical
shifts in disease severity. To evaluate the broad efficacy of adjunctive cariprazine, we examined improvements across
individual depressive symptoms and assessed MADRS total score improvements in patient subgroups defined by
demographics and ADT characteristics.

Methods
Study Design and Patients

Post hoc analyses were conducted using data from a positive, phase 3, fixed-dose, randomized, double-blind, placebo-
controlled, parallel-group study (NCT03738215) of cariprazine as an adjunct to ADT in adults with MDD and inadequate
response to ADT monotherapy. Detailed study methods were previously published.'” In brief, the study included a
washout of prohibited psychotropic medications during a 1- to 2-week screening period (with up to 7 additional days if
needed), followed by 6 weeks of double-blind treatment and a 4-week safety follow-up period. During the double-blind
treatment period, patients continued taking the same ADT at the same dosage they were taking at baseline; no study
medication was taken during the 4-week safety follow-up period. Patients were randomized 1:1:1 to receive placebo +
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ADT, cariprazine 1.5 mg/d + ADT, or cariprazine 3 mg/d + ADT. All patients treated with cariprazine were initiated at
the 1.5 mg/d dose; patients in the 1.5 mg/d group remained at that dosage, while patients in the 3 mg/d group were up-
titrated to 3 mg/d on day 15. The primary efficacy endpoint was change from baseline to week 6 in MADRS total score.'®
Included patients (18—65 years of age) met Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-5)*
criteria for MDD (per the Structured Clinical Interview for DSM-5) and had a current major depressive episode (MDE)
of >8 weeks and <24 months’ duration. A modified, clinician-rated version of the Antidepressant Treatment Response
Questionnaire (ATRQ) assessed prior antidepressant exposure and response within the current MDE.?® Eligible patients
had inadequate response (<50% improvement) with 1 to 3 prior ADTs of adequate dose and duration (>6 weeks at or
above the minimum dosage per package insert, with >3 weeks at a dosage above the minimum). A complete list of
ongoing ADTs used by patients in this study has been previously published.'” Clinical inclusion criteria included a 17-
item Hamilton Depression Rating Scale (HAMD 17)*' total score >22 and an item 1 (depressed mood) score >2.
Exclusion criteria were typical of clinical studies in MDD and included current manic episode (Young Mania Rating
Scale score >12),%* current psychiatric diagnoses other than MDD, substance use disorder (previous 3 months), suicide
risk, or history of nonresponse to >3 antidepressant trials of adequate dose and duration of treatment (in current MDE).

Post Hoc Analyses

The effects of cariprazine on depressive symptoms were evaluated in the modified intent-to-treat (mITT) population,
consisting of all randomized participants who took >1 dose of study drug and had >1 postbaseline assessment of MADRS
total score.

Full-range clinical improvement was determined by patient-level response, defined as the proportion of patients
achieving increasing levels of MADRS total score improvement from baseline to week 6 (total score point reduction >5,
>10, >15, >20, and >25) and analyzed using descriptive statistics. Missing values were imputed using the last observation
carried forward. Clinically meaningful shifts in MADRS severity categories were also evaluated by examining the
proportion of patients who shifted from one MADRS severity category (normal <6; mild = 7-19; moderate = 20-34;
severe >35) to another. MADRS severity shifts were reported as no change or worsened severity, 1 category improve-
ment, >1 category improvement, or >2 category improvement. For example, a 1 category improvement could be a shift
from severe to moderate and a 2-category improvement could be a shift from severe to mild.

To investigate adjunctive cariprazine efficacy across different depressive symptoms, improvements in individual
MADRS items were analyzed. The MADRS is composed of 10 items that assess apparent sadness, reported sadness,
inner tension, reduced sleep, reduced appetite, concentration difficulties, lassitude, inability to feel, pessimistic thoughts,
and suicidal thoughts; each item is rated on a 0—6 scale for a total possible score of 0 to 60.'® Least squares (LS) mean
changes from baseline to week 6 in MADRS individual item scores were analyzed using a mixed-effects model for
repeated measures (MMRM). The change from baseline to week 6 in MADRS total score was examined across diverse
patient subgroups using MMRM. For demographic-defined subgroups, treatment effects of cariprazine 1.5 mg/d or 3 mg/
d + ADT versus placebo + ADT were determined using point estimates (95% CI) of treatment differences across patient
subgroups stratified by age, race, or sex. Two subgroups, White and non-White (American Indian or Alaska Native,
Asian, Black or African American, Native Hawaiian or Other Pacific Islander, or multiple races), were used for
stratification by patient-reported race. For stratification based on ADT response at baseline, patients were stratified
into 2 subgroups: those who had >25% to <50% response or those who had <25% response to ADT, as measured by a
modified, clinician-rated version of ATRQ.?® For subjects with multiple observations of previous ADT response (n = 22),
only the highest response level was selected. Patients were also stratified into subgroups defined by the number of prior
inadequate responses to ADT in the current depressive episode. Mean change from baseline to end of week 6 in MADRS
total score was examined in subgroups of patients stratified according to the class of their ongoing ADT (selective
serotonin reuptake inhibitor [SSRI], which included vilazodone and vortioxetine, which are serotonin reuptake inhibitors
with other serotonin receptor effects; serotonin norepinephrine reuptake inhibitor [SNRI]; dopamine norepinephrine
reuptake inhibitor [DNRI]; or tricyclic antidepressant [TCA]); these data were analyzed using descriptive statistics.
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Results

A total of 751 patients were included in the mITT population (placebo + ADT = 249; cariprazine 1.5 mg/d + ADT = 250;
cariprazine 3 mg + ADT = 252). Demographic and baseline characteristics are presented in Table 1. Baseline demo-
graphics were generally similar across the adjunctive cariprazine and adjunctive placebo arms. Most patients were female
(73.4%); the mean patient age was between 43.2 and 46.5 years. The majority of patients were White (82.3%), followed
by Black or African American (14.5%), Asian (2.1%), Native Hawaiian or Other Pacific Islander (0.5%), American
Indian or Alaska Native (0.3%), or multiple races (0.3%). Per study design, all patients had >1 prior ADT failure; the
number of prior ADT failures was similar across treatment groups, with most patients (~85%) having failed 1 prior ADT.
MADRS total score at baseline was also similar across treatment groups (placebo + ADT = 31.9; cariprazine 1.5 mg/d +
ADT = 32.8; cariprazine 3 mg/d + ADT = 32.7).

The primary efficacy measure, change from baseline to week 6 in MADRS total score, was statistically significant in
favor of cariprazine 1.5 mg/d + ADT versus placebo + ADT (LS mean change from baseline to week 6: cariprazine 1.5
mg/d + ADT = —14.1; placebo + ADT = —11.5; P<0.01). For cariprazine 3 mg/d + ADT-treated patients, the LS mean
change from baseline in MADRS total score was numerically greater than for placebo + ADT-treated patients (caripra-
zine 3 mg/d + ADT = —13.1; placebo + ADT = —11.5); however, the difference was not statistically significant.

Full Range of MADRS Clinical Improvement with Adjunctive Cariprazine

Compared with patients treated with adjunctive placebo, a greater proportion of patients treated with adjunctive
cariprazine 1.5 or 3 mg/d had MADRS total score improvements of >5, >10, >15, and >20 points from baseline to
week 6; a greater proportion of patients treated with cariprazine 1.5 mg/d + ADT than patients treated with placebo +
ADT improved by >25 points (Figure 1). A smaller proportion of adjunctive cariprazine-treated patients worsened or had
no change in MADRS total score relative to adjunctive placebo-treated patients (placebo + ADT = 8%; cariprazine +
ADT: 1.5 mg/d = 4%, 3 mg/d = 5%). Nearly half of patients treated with cariprazine 1.5 mg/d + ADT and 43% of
patients treated with cariprazine 3 mg/d + ADT improved by >15 points on the MADRS total score. Further, one-third of
patients who received adjunctive cariprazine 1.5 mg/d experienced an improvement of >20 points from baseline in
MADRS total score.

MADRS Severity Shifts

At baseline, the majority of patients (64%) had moderate MDD; 35% had severe and 1.5% had mild MDD. A smaller
proportion of patients treated with cariprazine + ADT (1.5 mg/d = 32%; 3 mg/d = 33%) compared with patients treated
with placebo + ADT (41%) did not improve or worsened in MADRS severity category (Figure 2A). A larger proportion

Table 1 Demographic and Baseline Characteristics (Modified ITT Population)

Baseline Characteristic Placebo + ADT | CAR I.5 mg/d + ADT | CAR 3 mg/d + ADT Overall
(n =249) (n = 250) (n =252) (N =751)
Sex, n (%)
Male 68 (27.3) 60 (24.0) 72 (28.6) 200 (26.6)
Female 181 (72.7) 190 (76.0) 180 (71.4) 551 (73.4)
Race, n (%)
American Indian or Alaska Native 1 (0.4) I (0.4) 0 2 (0.3)
Asian 5 (2.0) 4 (1.6) 7 (2.8) 16 (2.1)
Black or African American 42 (16.9) 37 (14.8) 30 (11.9) 109 (14.5)
Multiple 0 2 (0.8) 0 2 (0.3)
Native Hawaiian or Other Pacific Islander 1 (0.4) 3(1.2) 0 4 (0.5)
White 200 (80.3) 203 (81.2) 215 (85.3) 618 (82.3)
Age, mean (SD), y 46.5 (11.9) 43.2 (13.6) 44.8 (13.3) 44.8 (13.0)
Weight, mean (SD), kg 86.4 (24.1) 85.3 (22.7) 82.0 (21.1) 84.6 (22.7)
MADRS total score, mean (SD) 31.9 (5.7) 32.8 (5.0) 32.7 (4.9) 32.5(5.2)

Abbreviations: ADT, antidepressant therapy; CAR, cariprazine; ITT, intent to treat; MADRS, Montgomery—Asberg Depression Rating Scale.
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Figure 2 MADRS Severity Category Shifts From Baseline to Week 6. (A) Proportion of patients with no change or worsened in MADRS severity category or with improved
MADRS severity category. (B) Proportion of patients with MADRS severity improvements of | category or 22 categories.
Abbreviations: ADT, antidepressant therapy; MADRS, Montgomery—Asberg Depression Rating Scale.

of patients treated with cariprazine + ADT (1.5 mg/d = 68%, 3 mg/d = 67%) versus placebo + ADT (59%) improved by
>1 MADRS severity category. Half of the patients treated with cariprazine 3 mg/d + ADT improved by 1 MADRS
severity category; 40% of cariprazine 1.5 mg/d + ADT-treated patients and 39% of placebo + ADT-treated patients
improved by 1 category (Figure 2B). A larger proportion of patients treated with cariprazine 1.5 mg/d + ADT (28%) than
cariprazine 3 mg/d + ADT (17%) and placebo + ADT (19%) improved by >2 MADRS severity categories.

MADRS Individual Items

Baseline scores on individual MADRS items were similar across placebo + ADT and cariprazine + ADT treatment
groups (Table 2). Examination of LS mean change from baseline to week 6 on individual MADRS items revealed that
treatment with cariprazine 1.5 mg/d + ADT was associated with significantly greater reduction from baseline versus
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Table 2 Baseline Individual MADRS Scores (Modified ITT Population)

Individual MADRS Items Scores, Mean (SD) Placebo + ADT CAR 1.5 mg/d + ADT CAR 3 mg/d + ADT
(n =249) (n = 250) (n = 252)
Apparent sadness 3.9 (0.85) 3.9 (0.77) 3.9 (0.84)
Reported sadness 4.0 (0.75) 4.2 (0.67) 4.1 (0.70)
Inner tension 3.1 (0.96) 3.2 (1.01) 3.3 (1.00)
Reduced sleep 3.8 (l.11) 3.9 (1.07) 3.8 (1.04)
Reduced appetite 24 (1.6l) 2.6 (1.64) 2.6 (1.67)
Concentration difficulties 3.7 (1.00) 3.7 (0.90) 3.8 (0.97)
Lassitude (lack of energy) 3.8 (0.94) 3.9 (0.91) 4.0 (0.79)
Inability to feel 3.7 (1.00) 3.7 (0.89) 3.7 (0.79)
Pessimistic thoughts 2.9 (1.16) 29 (1.21) 2.9 (1.14)
Suicidal thoughts 0.6 (0.78) 0.7 (0.92) 0.7 (0.85)

Abbreviations: ADT, antidepressant therapy; CAR, cariprazine; ITT, intent to treat; MADRS, Montgomery-Asberg Depression Rating Scale.

placebo + ADT on 7 items: apparent sadness, reported sadness, reduced appetite, lassitude, inability to feel, pessimistic
thoughts, and suicidal thoughts (Figure 3). The improvement from baseline was also statistically significant in favor of
cariprazine 3 mg/d + ADT versus placebo + ADT on 3 items: reported sadness, reduced appetite, and lassitude (Figure 3).

Adjunctive Cariprazine Efficacy Across Demographic-Defined Patient Subgroups

Change from baseline to week 6 in MADRS total score was examined across patient subgroups defined by age (<55 years
old: 1.5 mg/d, n = 174; 3 mg/d, n = 155; placebo, n = 159; >55 years old: 1.5 mg/d, n = 57; 3 mg/d, n = 68; placebo, n =
72), sex (female: 1.5 mg/d, n = 178; 3 mg/d, n = 161; placebo, n = 166; male: 1.5 mg/d, n = 53; 3 mg/d, n = 62; placebo,
n = 65), or race (White: 1.5 mg/d, n = 188; 3 mg/d, n = 190; placebo, n = 185; non-White: 1.5 mg/d, n = 43; 3 mg/d, n =
33; placebo, n = 46). Overall, patients treated with adjunctive cariprazine had reductions in depressive symptoms,
regardless of age, sex, or race (Figure 4). In general, trends seen in the total population were also similar across patient
subgroups, with numerically larger effects for cariprazine 1.5 mg/d + ADT relative to 3 mg/d + ADT. Among patients
treated with cariprazine 1.5 mg/d + ADT, the point estimates (95% CI) of treatment difference vs placebo in the <55
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Figure 3 Change From Baseline to the End of Week 6 in MADRS Individual Item Scores. *P<0.05, **P<0.01, ***P<0.001 vs placebo + ADT.
Abbreviations: ADT, antidepressant therapy; LS, least squares; MADRS, Montgomery—Asberg Depression Rating Scale.
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Figure 4 Adjunctive Cariprazine Treatment Effects on Change from Baseline to Week 6 in MADRS Total Score by Patient Demographics.
Abbreviations: ADT, antidepressant therapy; MADRS, Montgomery—Asberg Depression Rating Scale.

years old (—2.6 [—4.6, —0.6]) and >55 years old (2.6 [-5.6, 0.5]) subgroups were similar. Patients in the <55 years old
subgroup treated with cariprazine 3 mg/d + ADT had numerically larger treatment effects relative to patients in the >55
years old subgroup (2.0 [—4.0, 0.0] vs —0.5 [-3.4, 2.4]). In male patients, similar treatment effects were observed in the
1.5 mg/d + ADT (1.3 [-4.5, 1.9]) and 3 mg/d + ADT (1.4 [-4.5, 1.7]) treatment groups. A numerically larger
treatment effect was seen in female patients treated with cariprazine 1.5 mg/d + ADT (—3.0 [-4.9, —1.1]) relative to those
treated with cariprazine 3 mg/d + ADT (—1.5 [-3.5, 0.4]). Among patients treated with cariprazine 1.5 mg/d + ADT,
treatment effects were numerically larger in the non-White patient subgroup (—2.8 [-7.0, 1.3]) compared with the White
patient subgroup (2.3 [—4.1, —0.6]), though there was a large amount of variability, likely due to the small sample size.
Similar treatment effects were observed in the White (—1.3 [-3.1, 0.5]) and non-White patient subgroups (—1.3 [-5.7,
3.1]) in patients treated with cariprazine 3 mg/d + ADT.

Adjunctive Cariprazine Efficacy Across ADT-Defined Patient Subgroups

At baseline, 34.9% of patients (n = 261) had an ADT response level <25% and 65.1% of patients (n = 486) had an ADT
response level >25% to <50%. LS mean reductions in MADRS total score were numerically greater for adjunctive
cariprazine treatment compared with adjunctive placebo treatment in subgroups of patients with <25% and >25% to
<50% baseline ADT response levels (Figure 5). In patients who had an ADT baseline response level >25% to <50%, the
difference in MADRS improvement between cariprazine 1.5 mg/d + ADT and placebo + ADT treatment was statistically
significant (LS mean difference [LSMD] [95% CI], —2.3 [-4.2, —0.3]) in favor of adjunctive cariprazine, while the 3 mg/
d + ADT group had greater improvement compared with placebo + ADT, though the difference failed to reach
significance. Among patients who had an ADT baseline response level <25%, those treated with either cariprazine 1.5
or 3 mg/d + ADT had a numerically greater reduction in LS mean MADRS total score compared with patients treated
with placebo + ADT.

During the current MDD episode, most patients (86.0%, n = 644) had an inadequate response to 1 previous ADT, and
14.0% (n = 105) of patients had an inadequate response to 2 or 3 previous ADTs. Patients treated with cariprazine 1.5
mg/d + ADT had numerically greater improvements in MADRS total score compared with those treated with placebo +
ADT, regardless of whether they had an inadequate response to 1 or 2 to 3 previous ADTs (Figure 6). In patients treated
with cariprazine 1.5 mg/d + ADT with an inadequate response to 1 ADT, the LSMD [95% CI] vs placebo was statistically
significant (—2.3 [—4.1, —0.6]); however, in patients with inadequate responses to 2 to 3 previous ADTs treated with
cariprazine 1.5 mg/d + ADT, the effect of treatment did not reach statistical significance, despite a large LSMD [95% CI]
vs placebo (—3.2 [-7.1, 0.8]). Patients treated with cariprazine 3 mg/d + ADT in both previous ADT-defined patient
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ADT responses >50% and were not included in the analysis.
Abbreviations: ADT, antidepressant therapy; LS, least squares; LSMD, LS mean difference; MADRS, Montgomery—Asberg Depression Rating Scale.
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Figure 6 Change From Baseline to the End of Week 6 in MADRS Total Score by Number of Previous ADTs in Current Episode®. #*95% CI for LSMD did not cross 0. “Two
patients were missing baseline ADT data and were not included in the analysis.
Abbreviations: ADT, antidepressant therapy; LS, least squares; LSMD, LS mean difference; MADRS, Montgomery—Asberg Depression Rating Scale.

subgroups had numerically greater MADRS total score improvements compared with those treated with placebo + ADT
(Figure 6). Though the LSMD [95% CI] vs placebo in patients with an inadequate response to 1 ADT was modest and did
not reach statistical significance for the cariprazine 3 mg/d + ADT group (—0.7 [-2.5, 1.0]), improvement in patients with
an inadequate response to 2 to 3 ADTs was statistically significant in favor of cariprazine 3 mg/d + ADT (—4.7
[-8.8, —0.6]).

Trends in MADRS total score improvements from baseline to week 6 were similar in patients who had an SSRI,
SNRI, DNRI, or TCA as their ongoing concomitant ADT (Supplemental Figure 1).

Discussion

This post hoc analysis of data from a fixed-dose study of adjunctive cariprazine in patients with MDD and inadequate
response to ongoing ADT expanded characterization of adjunctive cariprazine efficacy. In patients treated with adjunctive
cariprazine, MADRS total score improvements were observed across varying response-level thresholds, and most
patients improved by at least 1 MADRS severity category. Improvements were seen across a range of depressive
symptoms and across multiple patient demographic subgroups. Collectively, these results support the importance of
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examining outcomes beyond the primary endpoint to evaluate the benefit of treatment and suggest that adjunctive
cariprazine is associated with clinically relevant improvements in depressive symptoms.

Although a significant difference in mean change on a rating scale measure is the most common way efficacy versus
placebo is measured for a drug in a clinical trial, this outcome alone may not capture change that is clinically meaningful;
for example, small mean changes could still represent meaningful improvement for patients with MDD who experience
severe illness or previous treatment nonresponse.’ In the primary study, statistically significant differences versus placebo
were only observed for adjunctive cariprazine 1.5 mg/d on the protocol-defined primary efficacy measure; however, in
post hoc analysis, patient-level response with adjunctive cariprazine 3 mg/d was comparable to that of adjunctive
cariprazine 1.5 mg/d, with similar proportions of patients in both dosage groups experiencing improvements of >5,
>10, and >15 points in MADRS total score from baseline. Of note, over 40% of patients in the 3 mg/d group experienced
at least a 15-point improvement in MADRS total score, a magnitude of change that could be considered relevant to
patient well-being. To put these findings into context, in prior analyses, an improvement of 7 to 9 points in MADRS total
score was considered minimally improved in patients with MDD,? a 6-point change was a clinically meaningful
improvement,”* and a 12-point change was a clinically substantial improvement in patients with prior inadequate
responses to ADTs,** suggesting that adjunctive cariprazine treatment likely resulted in clinically meaningful improve-
ments in depressive symptoms for some patients.

Because increased MDD severity is associated with cardiovascular comorbidities, changes in sleep, and functional
disability, >

adjunctive cariprazine relative to adjunctive placebo improved by >1 MADRS severity category, and fewer patients

reducing disease severity is an important treatment goal. A larger proportion of patients treated with

treated with adjunctive cariprazine experienced no change or worsened disease severity. Moreover, a larger proportion of
patients treated with adjunctive cariprazine 1.5 mg/d versus adjunctive placebo improved by >2 severity categories.
These results are particularly noteworthy given that most patients had moderate or severe disease severity at baseline.
This analysis may provide clinicians with a more intuitive evaluation of MDD severity improvement than mean change
in total MADRS score. "

Individual depressive symptoms, as assessed by MADRS, can be grouped into 3 principal components that relate to
distinct aspects and neurochemical disturbances associated with MDD: dysphoria, which includes pessimistic thoughts,
suicidal thoughts, and reported sadness; retardation, which includes lassitude, inability to feel, concentration difficulties
and apparent sadness; and vegetative symptoms, which includes reduced sleep, reduced appetite, and inner tension.?’
Treatment with adjunctive cariprazine 1.5 mg/d was associated with broad efficacy across a range of symptoms, with
statistically significant improvements vs placebo on 7 items: apparent sadness, reported sadness, reduced appetite,
lassitude, inability to feel, pessimistic thoughts, and suicidal thoughts. In addition, both adjunctive cariprazine dosages
were associated with significant improvement in at least 1 symptom from each of the 3 MADRS principal components,
highlighting the effectiveness of adjunctive cariprazine in providing meaningful relief to patients experiencing depressive
symptoms that encompass the full range of MDD pathology. These results are consistent with previous findings
demonstrating the efficacy of adjunctive cariprazine in treating a broad spectrum of symptoms associated with MDD,
including difficult-to-treat symptoms that contribute to functional impairment, such as anhedonia®® and anxiety.'”!
Together, these findings provide clinically useful efficacy assessments of adjunctive cariprazine treatment and underscore
the importance of examining treatment effects across a range of symptoms.

Post hoc analyses across demographic-defined patient subgroups suggest that adjunctive cariprazine may be asso-
ciated with depressive symptom improvements, regardless of age, sex, or race. Overall, treatment effects were similar
across demographic subgroups but did vary based on adjunctive cariprazine dosage. In most cases, treatment effects were
larger with adjunctive cariprazine 1.5 mg/d versus 3 mg/d, mirroring trends observed in the overall patient population.
Generally, similar treatment effects were seen in the White and non-White patient subgroups, though data were variable,
likely due to the small sample size of non-White patient subgroup. Finding relatively similar treatment effects in the
White and non-White patient subgroups is particularly promising given the racial disparities present in nearly all aspects
of MDD, including symptom severity and treatment response.>>> Together, results suggest that adjunctive cariprazine
may reduce depressive symptoms across a spectrum of patients with MDD; however, future studies examining efficacy
across patient demographics in larger patient populations are needed to draw definitive conclusions.
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For patients with a partial but inadequate response to ADT, augmenting treatment may have advantages over
switching (eg, additive benefit to ADT); however, little is known about how prior ADT use or baseline ADT response
might impact adjunctive treatment efficacy’* In this study, patients with partial but inadequate response to baseline
ADT (>25% to <50%) treated with adjunctive cariprazine 1.5 mg/d saw significant improvement in depressive
symptoms. Patients with >25% to <50% ADT response at baseline treated with adjunctive cariprazine 3 mg/d also
saw reduced depressive symptoms, as did patients with <25% baseline ADT response treated with adjunctive cariprazine,
though the difference versus adjunctive placebo failed to reach statistical significance for these comparisons. Adjunctive
cariprazine was generally associated with reduced depressive symptom severity, regardless of the number of prior
inadequate responses to ADTs. Of note, the largest symptom improvement was seen with adjunctive cariprazine 3 mg/
d among patients who had inadequate responses to multiple ADTs, suggesting that higher cariprazine dosages may
benefit some difficult-to-treat patient subpopulations, though the small sample size should be considered when interpret-
ing results. These findings suggest cariprazine may have broad efficacy as an adjunctive treatment in patients with MDD
and inadequate response to ADT, regardless of basecline ADT response level or number of prior inadequate ADT
responses.

Any measures of a treatment’s efficacy should be considered within the context of its safety and tolerability. While
these study findings suggest adjunctive cariprazine 3 mg/d may provide clinically meaningful improvements for some
patients, this treatment group experienced higher rates of study discontinuation due to adverse events compared with
adjunctive cariprazine 1.5 mg/d and placebo treatment groups, though rates were still relatively low (7.1%).'” In the
overall safety population, the most common adverse events occurring in >5% of patients in either adjunctive cariprazine
treatment group and twice the rate of placebo were akathisia (1.5 mg/d, 5.2%; 3 mg/d, 7.9%; placebo, 0.8%) and nausea
(1.5 mg/d, 7.9%; 3 mg/d, 6.3%; placebo, 2.4%).'” Nearly all treatment-emergent adverse events were mild or moderate in
severity, and overall safety outcomes were consistent with the established safety profile of cariprazine.'” Moreover, a
previous analysis assessing the number needed to treat/harm for adjunctive cariprazine treatment in patients with MDD
found that cariprazine has a favorable risk/benefit ratio.*

Findings should be interpreted within the context of the limitations of both the primary study and post hoc analyses.
The primary study was too short to enable inferences about the longer-term impact of adjunctive cariprazine treatment in
MDD. Future open-label and real-world or comparative effectiveness studies can build upon the granularity of the short-
term effects described here. The primary study did not include an active comparator to inform comparative effectiveness
or clinical guidelines for sequencing of treatment. The strict inclusion and exclusion criteria may limit the general-
izability to other patient populations. Most participants had only 1 previous ADT failure, so results may not be
generalizable to patients with several previous ADT failures. The relatively smaller subgroup sample sizes should be
considered when drawing conclusions based on efficacy measures across patient subpopulations. As the primary study
consisted of mostly White patients, only 2 subgroups were used to stratify patients across racial demographics; future
studies are needed to examine adjunctive cariprazine in patients across multiple individual racial subgroups. Analyses
were post hoc and did not adjust for multiple comparisons. Finally, while results suggest that some patients may have
achieved clinically meaningful benefit from treatment with adjunctive cariprazine 3 mg/d, findings should be interpreted
with caution as this treatment group did not meet the primary efficacy endpoint.

Conclusion

In summary, our analyses provide a detailed picture of the clinical relevance and practice utility of adjunctive cariprazine
for the treatment of depressive symptoms in patients with MDD. Compared with the adjunctive placebo group, the
adjunctive cariprazine 1.5 mg and 3 mg/d groups had a larger proportion of patients who experienced potentially
clinically meaningful improvements in MADRS total score and MDD severity. Adjunctive cariprazine treatment
demonstrated efficacy across multiple individual depressive symptoms and was generally associated with symptomatic
improvement regardless of a patient’s demographics, baseline ADT response, ADT history, or class of ongoing ADT. Our
findings suggest that adjunctive cariprazine is an effective and clinically meaningful treatment option for patients with
MDD who have an inadequate response to ADT alone and highlight the value of assessing patient response through a
variety of analyses.
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