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Abstract

Objective: To assess the efficacy of
cariprazine, a dopamine Ds—preferring
D3/D, and serotonin 5-HT;, receptor
partial agonist, as adjunctive treatment
for patients with major depressive
disorder (MDD) and inadequate response
to ongoing antidepressant therapy (ADT).

Methods: This randomized, double-blind,
placebo-controlled study was conducted
from November 2018 to September 2021.
Adults with MDD per DSM-5 criteria were
randomized (1:1:1) to cariprazine 1.5 mg/d
or 3 mg/d plus ADT, or placebo plus ADT.
The primary and secondary endpoints
were change from baseline to week

6 in Montgomery-Asberg Depression
Rating Scale (MADRS) total score and
Clinical Global Impressions—Severity
of lliness (CGI-S) score, respectively.

Results: A total of 249 placebo-, 250
cariprazine 1.5 mg/d—, and 251 cariprazine
3 mg/d—treated patients were included in
the modified intent-to-treat population. At
week 6, the least squares mean change
in MADRS total score was -13.8 for
cariprazine 1.5 mg/d, —14.8 for cariprazine
3 mg/d, and —13.4 for placebo; differences
versus placebo were not statistically
significant. Mean change from baseline

in CGI-S scores at week 6 was not
significant for cariprazine versus placebo,
although a trend toward significance

was observed for 3 mg/d (P=.0573

[not adjusted for multiplicity]). Common
treatment-emergent adverse events
(>5% either cariprazine group and twice
placebo) were akathisia and insomnia.

Conclusions: There were no statistically
significant differences for cariprazine 1.5
or 3 mg/d versus placebo on the primary
or secondary outcomes. Cariprazine
was generally well tolerated, and no
new safety concerns were detected.

Clinical Trials Registration:
ClinicalTrials.gov identifier NCT03739203
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Author affiliations are listed at the end of this
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ajor depressive disorder (MDD) is a burdensome

psychiatric disorder and a leading cause

of disability and mortality worldwide.!~3
Unfortunately, a significant proportion of people with
MDD do not achieve adequate response to antidepressant
treatment (ADT).%~° For example, in the largest real-
world effectiveness trial evaluating treatment in patients
with MDD (ie, Sequenced Treatment Alternatives
to Relieve Depression [STAR*D]), only one-third of
patients achieved remission with initial ADT, with
decreasing rates with each successive monotherapy
ADT.? Inadequate treatment response and residual
symptoms are associated with worse clinical outcomes

(eg, higher rates of relapse), higher medical costs,

and increased health care resource utilization.”8
Meta-analyses support the adjunctive use of atypical

antipsychotics in cases of inadequate response to ADT.~13

Cariprazine (approved December 2022), aripiprazole,

quetiapine extended-release (XR), and brexpiprazole

are currently approved for adjunctive treatment of

MDD. Cariprazine, a dopamine D3;—preferring D3/

D, receptor partial agonist and a serotonin 5-HT;

receptor partial agonist, is also US Food and Drug

Administration (FDA)—approved for the treatment of

adults with schizophrenia and manic, mixed, or depressive

episodes of bipolar I disorder. Its unique pharmacology,

« See supplementary material for this article at Psychiatrist.com.
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Clinical Points

« Many patients have incomplete response to standard
antidepressant monotherapy for major depressive
disorder (MDD); treatment with an adjunctive atypical
antipsychotic is a viable option for these patients.

« In this MDD trial, no significant differences in efficacy
were observed for cariprazine plus an ongoing
antidepressant versus placebo.

« In 2 previous positive trials, adjunctive cariprazine was
effective in reducing depressive symptoms in patients
with MDD.

as well as evidence of antidepressant-like activity in
animal models, 416 suggested that cariprazine may
be efficacious as adjunctive treatment in MDD.
Cariprazine has demonstrated efficacy as adjunctive
therapy to an antidepressant in one 8-week flexible-
dose study'” and a recent fixed-dose study in patients
with inadequate response to ADT alone.!'8 Two
earlier flexible-dose studies,!??° in which adjunctive
cariprazine was not significantly different from
placebo on the primary outcome across a range of dose
groups, were also published. Results of an additional
phase 3 fixed-dose study evaluating cariprazine 1.5
and 3 mg/d plus ADT in patients with MDD and
inadequate response to ADT are reported here.

METHODS

This study (ClinicalTrials.gov identifier NCT03739203)
was conducted at 107 sites in the United States, Canada,
Poland, Serbia, Slovakia, Czech Republic, and Finland
from November 2018 to September 2021. The protocol
was approved by an independent ethics committee (IEC)/
institutional review board (IRB). The study was conducted
in compliance with the International Conference on
Good Clinical Practice Guideline and the Declaration of
Helsinki; all patients provided written informed consent.

Study Design

In this phase 3, multicenter, randomized, double-
blind, placebo-controlled, parallel-group study of
adjunctive cariprazine in adults with MDD, there was
a 14-day screening/washout period, followed by a
6-week double-blind treatment period and a 4-week
safety follow-up. During screening, patients withdrew
from prohibited medications (up to an additional 7
days was allowed if needed) and they continued taking
ongoing ADT at the same dose to which they were
having an inadequate response; patients taking more
than 1 ADT were required to discontinue all but 1 ADT
prior to baseline. Eligible patients were randomized
(1:1:1) to once-daily cariprazine 1.5 mg/d plus ADT,
cariprazine 3 mg/d plus ADT, or placebo plus ADT;

J Clin Psychiatry 84:5, September/October 2023 | Psychiatrist.com

Riesenberg et al

ADT was continued at the baseline dose. All patients
randomized to cariprazine initiated treatment at 1.5
mg/d; patients randomized to 3 mg/d uptitrated at week
2 and maintained the 3-mg/d dose through week 6.
Eligible patients were randomly assigned to double-blind
treatment by an automated interactive web response
system; study treatments were dispensed in identical
blister cards to maintain masking throughout the study.

Patients

Male or female patients (aged 18—65 years, inclusive)
met Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5),2! criteria for MDD
based on the Structured Clinical Interview for DSM-5
(SCID-5).22 The current major depressive episode (MDE)
was > 8 weeks’ and < 24 months’ duration. Included
patients were required to have inadequate response
(<50% improvement) to 1 to 3 ADTs of adequate dose
and duration (ie, continuous ADT for 6 weeks, with
dose above the minimum labeled dose for >3 of the 6
weeks) in the current MDE, as measured by the modified
Antidepressant Treatment Response Questionnaire
(ATRQ).23 Clinical inclusion criteria required a 17-item
Hamilton Depression Rating Scale (HDRS;,)?* total
score >22 and Item 1 (apparent sadness) score > 2.

Patients were excluded for inadequate response to
>3 ADTs during the current MDE, current psychiatric
diagnosis other than MDD, history of manic/hypomanic
episodes, Young Mania Rating Scale (YMRS)?® score
> 12, substance-related disorders (past 3 months), and
suicide risk or attempt (past year). Any concurrent
medical condition that might confound study results
was exclusionary. Eligibility criteria were confirmed
by an independent SAFER interview.?® Psychotropic
medications were prohibited, except for allowed rescue
medications: zolpidem, zaleplon, eszopiclone, zopiclone,
chloral hydrate, or suvorexant (for insomnia); benztropine,
biperiden, diphenhydramine, trihexyphenidyl, or
propranolol (for extrapyramidal symptoms [EPS]); and
lorazepam up to 2 mg/d or equivalent benzodiazepine
(for agitation, restlessness, or hostility).

Outcome Measures

The primary efficacy assessment was the Montgomery-
Asberg Depression Rating Scale (MADRS),%” which
was administered at each visit (weeks O [baseline],

1, 2, 4, 6). Other efficacy measures included the
Clinical Global Impressions—Severity of Illness
scale (CGI-S) and CGI-Improvement scale (CGI-I)28
(each visit), HDRS;, (weeks 0, 6), and Hamilton
Anxiety Rating Scale (HARS)?? (weeks 0, 4, 6).

Safety assessments included adverse events (AEs)
and vital signs (every visit); physical examinations,
clinical laboratory tests, electrocardiograms (ECGs;
weeks 0 and 6); and EPS scales (Abnormal Involuntary
Movement Scale [AIMS],3° Barnes Akathisia Rating
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Figure 1.
CONSORT Flow Diagram

Screened
(N=1,382)
Excluded, n
Total 630
Did not meet criteria 574
Withdrew consent 37
Lost to follow-up 5
Adverse event 2
. ADT non-compliance 0
Randomized Other 12
(N=752)
Placebo + ADT CAR 1.5 mg/d + ADT CAR 3 mg/d + ADT
(n=251) (n=250) (n=251)

Received medication, n 250

Did not receive
medication, n

Did not receive 1
medication, n

Received medication, n 250

Received medication, n 251

0 Did not receive 0
medication, n

Discontinued Study, n

Discontinued Study, n

Discontinued Study, n

Total 15 Total 17 Total 25
Adverse event 6 Adverse event 9 Adverse event 13
Insufficient response 1 Insufficient response 0 Insufficient response 1
Protocol violation 1 Protocol violation 0 Protocol violation 1
Withdrew consent 4 Withdrew consent 4 Withdrew consent 6
Lost to follow-up 1 Lost to follow-up 1 Lost to follow-up 2
Noncompliance 1 Noncompliance 3 Noncompliance 1
Other 1 Other 0 Other 1
Completed double-blind Completed double-blind Completed double-blind

treatment period, n 235 treatment period, n 233 treatment period, n 226
Safety Population, n 250 Safety Population, n 250 Safety Population, n 251
mITT Population, n? 249 mITT Population, n 250 mITT Population, n 251

?Based on the safety population; 1 patient in the placebo group discontinued prior to receiving a postbaseline
MADRS assessment and was not included in the mITT population.
Abbreviations: ADT=antidepressant therapy, CAR=cariprazine, MADRS =Montgomery-Asberg Depression Rating

Scale, mITT=modified intent-to-treat.

Scale [BARS],3! and Simpson-Angus Scale [SAS]??;
weeks 0—6). Other safety evaluations included the YMRS
(treatment-emergent mania; weeks 0, 6) and Columbia—
Suicide Severity Rating Scale (C-SSRS)33 (every visit).

Statistical Analysis

Efficacy analyses were based on the modified intent-
to-treat (mITT) population (patients who received > 1
dose of study drug and had > 1 postbaseline assessment
of MADRS total score). The primary and secondary
efficacy parameters were change from baseline to week
6 in MADRS total score and CGI-S score, respectively.
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Primary efficacy was analyzed using a mixed-effects
model for repeated measures (MMRM) with treatment
group, country, ADT failure category, visit, and treatment
group—by-visit interaction as fixed effects and baseline
MADRS total score and score-by-visit interaction as
covariates. An unstructured covariance matrix was used
to model the covariance of within-patient MADRS scores,
and the Kenward-Roger approximation®* was used to
estimate denominator degrees of freedom. Sensitivity
analyses for the primary endpoint were performed

using the pattern mixture model to impute missing
postbaseline scores and a copy-reference approach.
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Figure 2.

Riesenberg et al

Change From Baseline in MADRS Total Score (MMRM) During
Double-Blind Treatment Period (mITT Population)
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#P<.05 for cariprazine 1.5 mg/d vs placebo.
*P<.05.
**P<.01.

*##%P< 001 for cariprazine 3 mg/d vs placebo (P values not adjusted for multiple comparisons).
Abbreviations: ADT=antidepressant therapy, LS=least squares, MADRS=Montgomery-Asberg Depression Rating Scale,
mITT=modified intent-to-treat, MMRM =mixed-effects model for repeated measures.

CGI-S score change from baseline was analyzed using
an MMRM similar to the primary efficacy analysis.
The truncated Hochberg procedure with truncation
parameter of 0.9 (primary endpoint) and the regular
Hochberg procedure (secondary endpoint) were used
to control the overall type I error rate at a .05 level
(2 sided) for multiple comparisons of 2 active doses
with placebo for the primary endpoint and the key
secondary endpoint. No multiple comparison testing
of the key secondary endpoint was performed for
claims of statistical significance unless the primary
efficacy endpoint was statistically significant for at
least 1 cariprazine dose versus placebo (P <.05). By-
visit changes from baseline were analyzed by MMRM
and an analysis of covariance (ANCOVA) model with
last observation carried forward (LOCF) imputed for
MADRS total, CGI-S, HARS total, and HDRS; total
scores with treatment group, country, and ADT failure
category as factors and baseline value as covariate.
MADRS response (> 50% reduction from baseline)
and remission (total score < 10) were analyzed using
logistic regression with LOCF imputation. Assuming
an effect size of 0.286 and a dropout rate of 15% at
week 6, it was determined that a sample size of 250
participants per arm provided approximately 90%
statistical power to show that at least 1 cariprazine dose
was significant versus placebo in the primary endpoint.
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Safety assessments were based on the safety
population (randomized patients who received > 1
dose of study drug) and analyzed descriptively. Scale-
derived treatment-emergent parkinsonism (SAS score
<3 [baseline] and > 3 [postbaseline]), akathisia (BARS
score <2 [baseline] and > 2 [postbaseline]), and mania
(YMRS total score > 16 [postbaseline]) were assessed.

RESULTS

Patient Characteristics and Disposition
There were 750 patients in the mITT population
(placebo =249, cariprazine 1.5 mg/d + ADT =250;
cariprazine 3 mg/d + ADT =251) (Figure 1). Approximately
92% of patients completed the study; completion
rates were similar across groups (Figure 1). Baseline
demographic and disease characteristics were generally
similar across groups (Table 1). Mean baseline MADRS
total (range, 32.0-33.0) and CGI-S (range, 4.6—4.7) scores
indicated a moderately to severely ill population; mean
duration of the current MDE ranged from 6 to 7 months.

Efficacy Outcomes

At week 6, the least squares (LS) mean change from
baseline in MADRS total score (primary efficacy) was
-13.8 for cariprazine 1.5 mg/d, —14.8 for cariprazine
3 mg/d, and —13.4 for placebo; LS mean differences
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Table 1.

Patient Demographic and Baseline
Characteristics (Safety Population)

Cariprazine

Placebo + ADT 1.5mg/d +ADT 3 mg/d +ADT|

(n=250) (1=250)  (n=251)

Demographic Characteristics

Age, mean (SD), y 46.2(12.1)  45.0(13.0)  45.8(12.5)
Female, n (%) 191(76.4) 185(74.0) 197 (78.5)
Weight, mean (SD), kg 82.9(19.4) 85.0(21.8)  82.9(20.1)
BMI, mean (SD), kg/m2 29.4 (6.8) 30.3(7.4) 29.7 (6.8)
Race, n (%)
White 217 (86.8) 216 (86.4) 221 (88.0)
Black or African American 29 (11.6) 32(12.8) 22(8.8)
Asian 4(1.6) 0(0.0) 5(2.0)
Other 0(0.0) 2(0.8) 3(1.2)
Disease Characteristics
Lifetime duration of MDD, 12.5(11.2) 13.5(12.0) 13.4(11.7)
mean (SD), y
No. of lifetime MDEs, mean (SD)? 4.7 (3.5) 5.1(4.3) 5.1(4.9)
Duration of current MDE, 7.0(4.0) 6.3(3.8) 7.1(4.4)
mean (SD), mo
MDD type and severity, n (%)
Recurrent MDE, moderate 155 (62.0) 148 (59.2) 146 (58.2)
Recurrent MDE, severe 66 (26.4) 78(31.2) 71(28.3)
Single MDE, moderate 21(8.4) 17 (6.8) 19(7.6)
Single MDE, severe 8(3.2) 7(2.8) 15 (6.0)
No. of failed ADTs during current MDE, n (%)
1 202 (80.8) 195 (78.0) 203 (80.9)
> 48(19.2) 55 (22.0) 48(19.1)
History of attempted suicide,n (%)  25(10.0) 23(9.2) 16 (6.4)
Baseline Efficacy Variables®
MADRS total score, mean (SD) 33.0(4.8) 32.0(4.3) 32.3(4.7)
CGI-S score, mean (SD) 4.7 (0.6) 4.6 (0.6) 4.7(0.7)

?Includes only patients with recurrent episodes.

bBased on the mITT population (placebo+ADT, n=249; cariprazine 1.5
mg/d+ADT, n=250; cariprazine 3 mg/d+ADT, n=251).

Abbreviatons: ADT=antidepressant therapy, BMI=body mass index,
CGI-S=Clinical Global Impressions—Severity of lliness scale,
MADRS =Montgomery-Asberg Depression Rating Scale, MDD =major
depressive disorder, MDE=major depressive episode, mITT=modified
intent-to-treat population.

(LSMDs) versus placebo were not statistically significant
for either cariprazine dose (Figure 2, Table 2). At
several earlier time points, LSMDs with 95% confidence
intervals (95% CIs) favored cariprazine over placebo,
but the differences were not adjusted for multiple
comparisons and were therefore not statistically
significant (Figure 2). Results of the sensitivity
analysis were consistent with the primary results.
Because neither dose of cariprazine was significantly
different from placebo on the primary endpoint, no
testing of the key secondary endpoint was performed
for claims of statistical significance. At week 6, LSMDs
in mean change from baseline in CGI-S scores were not
statistically significant for cariprazine versus placebo,
although a trend toward significance was observed for
3 mg/d (-0.2 [-0.43 t0 0.01], P=.0573 [not adjusted
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for multiplicity]) (Table 2). At week 6, no significant
differences were observed for cariprazine versus placebo
on additional efficacy outcomes (eg, HDRS;,, HARS,
CGI-I), rates of MADRS response and remission, or
CGI-I response (not adjusted for multiplicity).

Safety Outcomes
Mean (SD) duration of double-blind treatment
was 40.9 (7.0) days in the placebo group, 41.2 (6.2)
days in the cariprazine 1.5 mg/d group, and 40.1
(8.5) days in the cariprazine 3 mg/d group.
Adverse events. During double-blind treatment,
the most common treatment-emergent adverse events
(TEAESs) (=5% and twice placebo) were akathisia and
insomnia (Table 3). Most TEAEs (>92% in all groups)
were mild or moderate in severity; < 1% of patients
in any group experienced a serious TEAE, and none
were related to treatment. Discontinuation due to
TEAEs occurred more frequently with cariprazine than
with placebo, with akathisia the only TEAE that led
to discontinuation for > 1 patient in any group (1.5
mg/d=2[0.8%]; 3 mg/d=6[2.4%]; placebo=2 [0.8%]).
Treatment-emergent mania (YMRS total score = 20)
was reported 1 placebo patient (end of treatment visit)
and no cariprazine patients. No deaths occurred during
double-blind treatment; 1 death in the placebo-plus-
ADT group occurred during safety follow-up (cause
unknown, considered not related to treatment).
Extrapyramidal symptoms. The incidence of EPS-
related TEAEs excluding akathisia/restlessness was
generally similar across treatment groups; akathisia/
restlessness was higher in both cariprazine groups versus
placebo (Table 3). All EPS-related TEAEs were mild or
moderate in severity. Scale-derived treatment-emergent
akathisia (BARS baseline score <2 and postbaseline
score >2) was reported in 13 (5.2%) placebo-, 27 (10.8%)
cariprazine 1.5 mg/d—, and 30 (12.0%) cariprazine 3
mg/d—treated patients. Scale-derived parkinsonism
(SAS baseline score <3 and postbaseline score > 3) was
reported in 3 (1.2%) placebo-, 4 (1.6%) cariprazine 1.5
mg/d—, and 4 (1.6%) cariprazine 3 mg/d—treated patients.
Rescue medication use was greater with cariprazine (3
mg/d=10.0%; 1.5 mg/d =9.6%) than with placebo (3.6%);
benzodiazepine use was low (<2%) across groups.
Laboratory parameters, vital signs, and
electrocardiogram assessments. The incidence of
treatment-emergent changes from baseline in metabolic
parameters was generally similar across treatment groups
(Supplementary Tables 1 and 2). No patients met Hy’s
Law criteria (alanine aminotransferase [ALT] or aspartate
aminotransferase [AST] = 3 times the upper limit of
the normal range [ULN] and total bilirubin > 2 times
ULN and alkaline phosphatase <2 times ULN). Small
mean changes from baseline in serum cholesterol and
fasting glucose values were observed in all 3 treatment
groups; mean changes from baseline in serum insulin
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Table 2.
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Efficacy Outcomes, Response, and Remission (mITT Population)

Baseline
Efficacy Parameter Mean (SD)
Primary: MADRS
MMRM
Placebo +ADT 249 33.0(4.8)
CAR 1.5 mg/d +ADT 250 32.0(4.3)
CAR 3 mg/d +ADT 251 323(4.7)
ANCOVA using copy-reference method
Placebo +ADT 249 33.0(4.8)
CAR 1.5 mg/d +ADT 250  32.0(4.3)
CAR 3 mg/d +ADT 251 323(4.7)
Secondary: CGI-S
MMRM
Placebo+ADT 249 47(0.6)
CAR 1.5 mg/d +ADT 250  4.6(0.6)
CAR 3 mg/d +ADT 251 4.7(0.7)
ANCOVA with LOCF
Placebo +ADT 249 4.7(0.6)
CAR 1.5 mg/d +ADT 250  4.6(0.6)
CAR 3 mg/d +ADT 251 4.7(0.7)
Response and Remission Rates %
MADRS response®
Placebo +ADT (n=249) 101 40.6
CAR 1.5 mg/d +ADT (n=250) 115 46.0
CAR 3 mg/d +ADT (n=251) 121 48.2
MADRS remission®
Placebo +ADT (n=249) 59 23.7
CAR 1.5 mg/d +ADT (n=250) 68 27.2
CAR 3 mg/d +ADT (n=251) 79 315
CGI- response®
Placebo +ADT (n=249) 134 53.8
CAR 1.5 mg/d +ADT (n=250) 136 54.4
CAR 3 mg/d +ADT (n=251) 142 56.6

Difference Versus Placebo

Change
LS Mean (SE)

Adjusted

LSMD (95% CI) PValue  PValue

-13.4(0.7)
-13.8(0.7) -04(-21101.4) 6798 7156
-14.8(0.7) -14(-31100.4) 1245 12490
-13.7(0.9)
-14.1(0.9) -03(-21t01.4) 7106
-15.1(0.9) -1.3(-3.11t00.4) 1286
-1.4(0.1)
-1.4(0.1) -0.1(-03100.2) 5152
-1.6(0.1) -0.2(-0.4t00.0)  .0573
-1.3(0.1)
-1.4(0.1) -0.1(-03t00.1)  .4285
-1.5(0.1) -0.2(-0.4100.0)  .0912
OR Versus Placebo (LOCF at week 6)
OR (95% Cl) PValue
1.2(0.9t01.8) 2874
1.3(0.9t0 1.9) 1176
1.1(0.8t01.7) .5590
1.4(09t02.1) .0994
1.0(0.7t0 1.5) 9368
1.1(0.8t0 1.6) 5348

2MADRS response =>50% total score improvement from baseline score; PMADRS remission =total score <10; CGlI-|

response =score <2.

Abbreviations: ADT =antidepressant therapy, ANCOVA =analysis of covariance, CAR=cariprazine, CGl-I=Clinical
Global Impressions—Improvement scale, CGI-S=Clinical Global Impressions—Severity of lliness scale, LOCF=last
observation carried forward, LS=least squares, LSMD=LS mean difference, MADRS =Montgomery-Asberg
Depression Rating Scale, mITT=modified intent-to-treat population, MMRM =mixed-model for repeated measures,

SE=standard error.

and triglyceride values were greater with cariprazine
than with placebo, but high interpatient variability was
observed in all treatment groups. Mean change from
baseline in weight was < 1 kg in all groups (placebo =0.20
kg; cariprazine 1.5 mg/d =0.68 kg, cariprazine 3
mg/d=0.66 kg). Weight increase >7% from baseline
was most frequent with cariprazine 3 mg/d, but low
across groups in general (placebo =0.8%, cariprazine 1.5
mg/d=0.4%, cariprazine 3 mg/d =2.0%). There were

no clinically important mean changes from baseline in
blood pressure, pulse rate, or incidence of orthostatic
hypotension across groups. No patient in any treatment
group had corrected QT interval by Fredericia (QTcF)
increase > 60 msec from baseline or QTcF interval
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>500 msec; 5 patients (1.5 mg/d=1; 3 mg/d=2;
placebo = 2) had shifts from normal baseline to clinically
significant abnormal ECG at the end of treatment.
Suicidality. During double-blind treatment, similar
percentages of C-SSRS—rated suicidal ideation were
reported across groups (1.5 mg/d=5.2%; 3 mg/d=7.6%;
placebo = 6.4%); most events were in the least serious
category (“wish to be dead”), and no suicidal behavior
or completed suicide occurred. During safety follow-
up, the incidence of suicidal ideation was higher in
the cariprazine 1.5 mg/d group (5.4%) than in 3 mg/d
and placebo groups (2.1% both); 1 patient in the 1.5
mg/d group had a suicide attempt (reported as an SAE)
that was considered possibly related to treatment.

Posting of this PDF is not permitted. | For reprints or permissions, contact
permissions@psychiatrist.com. | © 2023 Physicians Postgraduate Press, Inc.



Adjunctive Cariprazine for MDD

Table 3.

Summary of Adverse Events and
Extrapyramidal Symptoms During Double-Blind
Treatment Period (Safety Population)

Cariprazine

Placebo +ADT 1.5mg/d+ADT 3 mg/d + ADT

(n=250) (n=250) (n=251)

Adverse events, n (%)

Patients with > 1 TEAE 105 (42.0) 128(51.2) 143 (57.0)
Patients with > 1 serious TEAE 1(0.4) 2(0.8) 1(0.4)
Patients discontinued due to AE 6(2.4) 9(3.6) 13(5.2)
Deaths 0(0.0) 0(0.0) 0(0.0)
Common TEAEs (5% in any group), n (%)
Akathisia 8(3.2) 19 (7.6) 29(11.6)
Insomnia 9(3.6) 16 (6.4) 25(10.0)
Nausea 9(3.6) 14 (5.6) 16 (6.4)
Headache 27(10.8) 24 (9.6) 27(10.8)
Somnolence 11(4.4) 12(4.8) 17 (6.8)
EPS-related TEAES, n (%)
Patients with any EPS TEAE 22(8.8) 38(15.2) 46 (18.3)
Patients with any EPS TEAE 12(4.8) 14 (5.6) 11(4.4)
excluding akathisia/
restlessness
Akathisia/restlessness 13(5.2) 29 (11.6) 37 (14.7)
Patients with > 1 EPS 2(0.8) 3(1.2) 6(2.4)
TEAE leading to study
discontinuation

Abbreviations: ADT=antidepressant therapy, AE=adverse event,
EPS=extrapyramidal symptoms, TEAE =treatment-emergent adverse event.

DISCUSSION

In this phase 3 clinical trial in patients with MDD,
differences in mean change from baseline in MADRS
total score, the primary efficacy endpoint, were not
statistically significant for either adjunctive cariprazine
dose at week 6. Improvement in MDD severity was
suggested by a lower CGI-S score for cariprazine 3
mg/d versus placebo, with differences trending toward
significance at week 6 (P=.0573). MADRS response
was achieved by 46% and 48% of cariprazine 1.5
mg/d and 3 mg/d patients, respectively, with high
placebo response (41%) potentially affecting the
ability to achieve a cariprazine-placebo difference.

Although no statistically significant differences versus
placebo were observed, a trend for early effects was
observed for cariprazine on several outcome measures.
In earlier weeks of the study, LSMDs in change from
baseline in MADRS total score favored cariprazine 3
mg/d (weeks 1, 2, and 4) and cariprazine 1.5 mg/d
(week 2) versus placebo, but the differences were not
adjusted for multiple comparisons and were therefore
not statistically significant. The 2-point difference in
MADRS total score mean change in favor of cariprazine
3 mg/d versus placebo at weeks 2 and 4 suggested that
improvement in depressive symptoms was clinically
relevant at these time points.3® Rates of MADRS response
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and remission also suggested reduction in depressive
symptoms, although placebo response was high.
Interestingly, a dose response in favor of cariprazine
3 mg/d was observed on several outcomes in this study,
which was consistent with a previous positive flexible-dose
cariprazine adjunctive treatment trial in MDD.!7 In that
previous study, change from baseline to week 8 in MADRS
total score was significantly greater for cariprazine 2.0-4.5
mg/d versus placebo (LSMD = -2.2; adjusted P=.0114) but
not for cariprazine 1.0-2.0 mg/d (LSMD = -0.9; adjusted
P=.2404); the mean daily dose in the effective cariprazine
treatment arm was ~3 mg/d, which supports a potential
treatment effect for this daily dose. Furthermore, a positive
fixed-dose trial in patients with MDD'® found a statistically
significant difference in change from baseline to week
6 in MADRS total score (primary efficacy parameter)
for cariprazine 1.5 mg/d versus placebo, but not for
cariprazine 3 mg/d, with a trend toward early effects again
noted; a significantly higher percentage of cariprazine 1.5
mg/d patients than placebo-treated patients also achieved
MADRS response (> 50% MADRS total score reduction) at
week 6. Collectively, these results suggest that adjunctive
cariprazine 1.5 and 3 mg/d can be an effective treatment
for depressive symptoms in patients with MDD and
inadequate response to ongoing ADT; some patients may
benefit from the higher dose in the recommended dose
range. Of additional interest, the efficacy of cariprazine
1.5 and 3 mg/d has also been demonstrated in 3
randomized clinical trials in bipolar I depression.36-38
Although not significantly different from placebo, the
magnitude of MADRS total score reduction at week 6 for
both doses of cariprazine plus ADT (1.5 mg/d=-13.8;
3 mg/d =-14.8) in the current study was comparable
to what was observed in the positive, fixed-dose study
of adjunctive cariprazine in MDD (1.5 mg/d=-14.1; 3
mg/d=-13.1).18 Higher placebo response in the current
study compared with the positive study (-13.4 vs —11.5)
may have contributed to the lack of statistically significant
differences. Further, since our trial was conducted during
the COVID-19 pandemic, a time of significant social
isolation for many individuals, it is possible that study
participation and in-person interactions with study
personnel may have had nonspecific therapeutic benefits,
which also could have inflated placebo response.
Cariprazine 1.5 mg/d and 3 mg/d as adjunctive
treatment to ADT was generally safe and well tolerated.
AEs reported in > 5% of participants in either cariprazine
plus ADT dose group and at least 2 times the rate of
placebo plus ADT were akathisia and insomnia; the
incidence of EPS-related AEs (excluding akathisia and
restlessness) were similar across treatment groups.
Akathisia was the only TEAE that led to discontinuation
of more than 1 patient in any treatment group. C-SSRS
data indicated no increased risk of suicidal ideation
or behavior with cariprazine plus ADT compared with
placebo plus ADT, and there were no clinically relevant
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changes from baseline in laboratory test results,
laboratory parameters, or body weight. The safety and
tolerability of cariprazine in this study were consistent
with the known safety profile of cariprazine in long-term
adjunctive use in MDD?? and across its indications.*0-4?

Limitations of this study include short duration and lack
of an active comparator. Patients had prior ADT treatment
failure and were required to meet strict inclusion/exclusion
criteria (eg, current MDE duration > 8 weeks and < 24
months, inadequate response to 1 to 3 ADTs), which
may limit generalizability to other patient populations.
Although included patients had inadequate response to
ongoing ADT at baseline, continued use of ADT may have
contributed to reduction of depressive symptoms during
the trial. In psychiatric clinical trials, high placebo response
and poor signal detection have been associated with several
factors, including the number of study sites, number of
treatment arms, and number of study visits. As such, it is
possible that factors in addition to those already discussed
may have influenced our ability to detect a treatment
effect. Lastly, although trends toward early improvement
with cariprazine were observed on several efficacy
measures, the effect of cariprazine at early visits was
not a primary or secondary outcome; differences versus
placebo were not corrected for multiple comparisons
and were therefore not statistically significant.

Although there were no statistically significant
differences for adjunctive cariprazine plus ADT versus
placebo plus ADT on the primary efficacy outcome,
some positive trends for cariprazine plus ADT in
patients with MDD and inadequate response to
antidepressant monotherapy were seen in this failed
study. Cariprazine was generally safe and well tolerated,
with no new safety concerns identified. Two positive
studies support the adjunctive use of cariprazine
with ADT for the treatment of depressive symptoms
in patients with MDD, and some outcomes from this
trial further inform its potential use in MDD.
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SUPPLEMENTARY MATERIALS

Supplementary Table 1. Mean Changes in Safety Parameters During Double-Blind
Treatment Period (Safety Population)?

Cariprazine
Placebo + ADT 1.5 mg/d + ADT 3 mg/d + ADT
n (n=250) n (n=250) n (n=251)

Metabolic parameters, mean change (SD)

Total cholesterol, mg/dL 233 -2.8 (28.96) 239 0.5 (28.16) 239 -3.8(28.34)

LDL cholesterol, mg/dL 196 -4.0 (25.17) 205 -3.7 (24.20) 202 -6.4 (25.61)

HDL cholesterol, mg/dL 232 -0.3 (8.34) 239 0.8 (9.73) 239 0.3 (8.74)

Fasting triglycerides, mg/dL 197 8.9 (62.21) 205 14.0 (66.70) 202 15.1 (57.06)

Fasting glucose, mg/dL 197 1.4 (14.09) 205 0.6 (16.17) 202 4.1 (16.50)
Prolactin, mean change (SD)

Prolactin, ng/mL 233 0.92 (14.130) 238 3.79 (7.940) 237 2.91 (10.673)
Liver tests, mean change (SD)

Alkaline phosphatase, U/L 232 0.8 (10.86) 238 0.6 (12.05) 238 0.5(10.92)

ALT, U/L 230 0.2 (10.41) 237 4.8 (40.28) 233 1.6 (8.83)

AST, U/L 232 0.1 (6.95) 234 3.1(21.86) 231 0.7 (7.41)

Total bilirubin, mg/dL 229 -0.02 (0.164) 236 -0.01 (0.342) 238 -0.05 (0.164)
Vital signs, mean change (SD)

Systolic blood pressure, mmHg 248 0.0 (9.44) 249 -1.4 (9.51) 251 -0.9 (10.01)

Diastolic blood pressure, mmHg 248 -0.1(7.14) 249 0.2 (7.08) 251 -0.4 (7.54)

Pulse, bpm 248 -1.6 (8.75) 247 -0.5 (8.69) 248 -0.3 (8.98)

Body weight, kg 248 0.20 (1.649) 249 0.68 (2.021) 251 0.66 (2.023)

BMI, kg/m? 248 0.06 (0.610) 249 0.25 (0.725) 251 0.24 (0.727)
Orthostatic hypotension, n (%)° 237 23 (9.7) 244 21 (8.6) 241 28 (11.6)
Electrocardiogram, mean change (SD)

Ventricular heart rate, bpm 237 2.9 (9.17) 242 3.3(9.97) 238 2.2(9.77)

PR interval, msec 237 -1.6 (11.42) 241 -2.4 (13.15) 237 -0.9 (13.41)

QRS interval, msec 237 0.0 (7.74) 242 -0.5 (6.85) 238 -0.5(6.92)

QT interval, msec 237 -6.2 (19.50) 242 -1.7 (24.24) 238 -5.9 (23.53)

QTcB interval, msec 237 2.3(19.29) 242 1.3 (18.15) 238 0.0 (18.26)

QTcF interval, msec 237 -0.7 (14.80) 242 -1.9 (15.98) 238 -2.1(16.01)

aPatients with non-missing analysis values at both baseline and postbaseline during the analysis visit.

®Orthostatic hypotension defined as a reduction of >20 mmHg in systolic blood pressure or a reduction of >10mmHg in diastolic
blood pressure while changing from supine position to the standing position.

ADT, antidepressant therapy; ALT, alanine aminotransferase; AST, aspartate aminotransferase; AE, adverse event; HDL, high-
density lipoprotein; LDL, low-density lipoprotein; TEAE, treatment-emergent AE.



Supplementary Table 2. Participants With Treatment-Emergent Significant Changes In
Lipids And Glucose During The Double-Blind Treatment Phase (Safety Population)

Cariprazine

Placebo + ADT 1.5 mg/d + ADT 3.0 mg/d + ADT

Postbaseline (N'=250) (N =250) (N =251)

Clinical Laboratory Parameter Baseline (mg/dL) (mg/dL) n/N1 (%) n/N1 (%) n/N1 (%)
Cholesterol, total

Normal to high <200 >240 3/110 (2.7) 4/125 (3.2) 2/110 (1.8)

Borderline to high >200 and <240 >240 9/72 (12.5) 14/71 (19.7) 13/74 (17.6)

Normal/borderline to high <240 >240 12/182 (6.6) 18/196 (9.2) 15/184 (8.2)

Normal to borderline/high <200 >200 22/110 (20.0)  20/125 (16.0) 13/110 (11.8)
Combined LDL direct and calculated, fasting

Normal to high <100 >160 0/52 (0.0) 2/68 (2.9) 1/64 (1.6)

Borderline to high >100 and <160 >160 10/111 (9.0) 7/107 (6.5) 4/96 (4.2)

Normal/borderline to high <160 >160 10/163 (6.1) 9/175 (5.1) 5/160 (3.1)

Normal to borderline/high <100 >100 17/52 (32.7) 12/68 (17.6) 12/64 (18.8)
Cholesterol HDL

Normal to low >40 <40 15/209 (7.2) 13/217 (6.0) 7/214 3.3)
Triglycerides, fasting

Normal to high <150 >200 8/139 (5.8) 10/140 (7.1) 10/148 (6.8)

Normal to very high <150 >500 0/139 (0.0) 0/140 (0.0) 0/148 (0.0)

Borderline to high >150 and <200 >200 7/33 (21.2) 11/39 (28.2) 10/31 (32.3)

Borderline to very high >150 and <200 >500 0/33 (0.0) 0/39 (0.0) 0/31 (0.0)

Normal/borderline to high <200 >200 15/172 (8.7) 21/179 (11.7) 20/179 (11.2)

Normal/borderline to very high <200 >500 0/172 (0.0) 0/179 (0.0) 0/179 (0.0)

Normal to borderline/high/very high <150 >150 33/139 (23.7)  26/140 (18.6) 28/148 (18.9)
Treatment-emergent triglycerides

Treatment-emergent very high, fasting <500 >500 1/195 (0.5) 2/204 (1.0) 0/201 (0.0)

Treatment-emergent very high, <500 >500 0/10 (0.0) 0/6 (0.0) 0/17 (0.0)

nonfasting and random



Treatment-emergent >1000 mg/dL (all

<1000
cases)
Change in cholesterol
Change in fasting or nonfasting total
cholesterol >40 mg/dL Any value
Change in fasting LDL cholesterol > 30 Any value
mg/dL y
Change in fasting or nonfasting HDL
cholesterol >20 mg/dL Any value
Change in fasting triglycerides >50 Anv value
mg/dL Y
Change in glucose, fasting
Normal to high <100
Impaired to high >100 and <126
Normal/impaired to high <126
Normal to impaired <100
Change >10 mg/dL Any value
Change in glucose, nonfasting
Normal to high <140
Impaired to high >140 and <200
Normal/impaired to high <140
Normal to impaired <200
Change >20 mg/dL Any value

>1000

Increase >40

Increase >30

Decrease >20

Increase >50

>126

>126

>126

>100 and <126

Increase >10

>200

>200

>140

>200

Increase >20

0/207 (0.0)

15/233 (6.4)

15/196 (7.7)

5/232 (2.2)

34/197 (17.3)

1/151 (0.7)

3/41 (7.3)

4/192 (2.1)
30/151 (19.9)

37/197 (18.8)

0/10 (0.0)
0/0
0/10 (0.0)
0/10 (0.0)

0/10 (0.0)

0/211 (0.0)

19/239 (7.9)

19/205 (9.3)

4/239 (1.7)

38/205 (18.5)

2/143 (1.4)

3/54 (5.6)

5/197 (2.5)
15/143 (10.5)

31/205 (15.1)

0/6 (0.0)
0/0
0/6 (0.0)
0/6 (0.0)

1/6 (16.7)

0/219 (0.0)

12/239 (5.0)

13/202 (6.4)

3/239 (1.3)

38/202 (18.8)

5/155 (3.2)

3/44 (6.8)

8/199 (4.0)
33/155 (21.3)

48/202 (23.8)

0/16 (0.0)
0/0
1/16 (6.3)
0/6 (0.0)

3/17 (17.6)

N=total number of participants in the Safety Population; N1=number of participants with baseline meeting the baseline criteria and
with at least one nonmissing postbaseline value during the double-blind treatment period; n=number of patients who met the criterion.
HDL, high-density lipoprotein; LDL, low-density lipoprotein.
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