Efficacy of Cariprazine in Negative, Cognitive, and Social Function Symptoms In Schizophrenia:

ABSTRACT

Introduction: Antipsychotics are generally effective in treating the positive symptoms of schizophrenia, but negative
symptoms and cognitive deficits are difficult to treat and may contribute to poor social functioning. Cariprazine, a
potent dopamine D3/D, receptor partial agonist with preferential binding to D3 receptors, is approved for the treatment
of schizophrenia. It has shown efficacy in a broad range of schizophrenia symptoms in clinical trials. This post hoc
analysis of a Phase 3 placebo- and active-controlled trial (NCT01104766) evaluates cariprazine on Positive and
Negative Syndrome Scale (PANSS)-derived subscales related to negative symptoms, cognition, and social functioning
in patients with acute exacerbation of schizophrenia.

Methods: A total of 604 patients were randomized to 6 weeks of double-blind treatment (placebo=149, cariprazine 3
mg/d=151, cariprazine 6 mg/d=154, aripiprazole 10 mg/d=150). Efficacy was analyzed using change from baseline in
PANSS negative subscale score and PANSS-derived cognitive (P2, N5, N7, G10, G11) and prosocial (P3, P6, N2, N4,
N7, G16) factor scores.

Results: The least squares mean difference (LSMD) was statistically significant in favor of cariprazine over placebo

in PANSS negative (3 mg/d=-1.4 [95% CI: -2.4, -0.4], P=.0068; 6 mg/d=-1.7 [95% CI: -2.7, -0.7], P=.0009), cognitive

(3 mg/d=-1.2 [95% CI: -1.9, -0.5], P=.0005; 6 mg/d=-1.2 [95% CI: -1.9, -0.6], P=.0004), and prosocial (3 mg/d=-1.4
[95% CI: -2.5, -0.4], P=.0070; 6 mg/d=-2.2 [95% CI: -3.2, -1.1], P<.0001) scores. In PANSS negative score, significant
improvement was seen for both cariprazine doses versus placebo by Week 1 (P<.05). In PANSS cognitive score,
significant improvement was seen by Week 2 for cariprazine 6 mg/d (P<.05) and Week 3 for 3 mg/d (P<.01). In PANSS
prosocial score, significant improvement was seen by Week 1 for cariprazine 6 mg/d and Week 3 for 3 mg/d (P<.05 for
both). Early separation from placebo for both cariprazine doses on PANSS negative, cognitive, and prosocial scores
was maintained through Week 6. LSMDs for aripiprazole versus placebo were statistically significant on PANSS
negative (-1.2 [95% ClI: -2.2, -0.2], P=.0152), cognitive (LSMD=-1.0 [95% CI: -1.6, -0.3], P=.0047), and prosocial
(LSMD=-1.3 [95% CI: -2.4, -0.3], P=.0099) scores. Significant improvement was seen by Week 3 on PANSS cognitive
scores (P<.001) and by Week 2 on negative (P<.05) and prosocial (P<.01) scores; significant differences were
maintained through Week 6.

Conclusions: Cariprazine 3 and 6 mg/d demonstrated significant and sustained efficacy versus placebo within 1

to 3 weeks of treatment initiation across PANSS negative, cognitive, and prosocial domains. Results suggest that
cariprazine may be beneficial in improving negative and cognitive symptoms as well as social functioning in patients
with acute exacerbation of schizophrenia.

INTRODUCTION

= Positive symptoms of schizophrenia can be successfully treated with atypical antipsychotics; however, negative
symptoms and cognitive impairment are difficult to treat and can have a detrimental effect on psychosocial function'-?

= Given the impact of negative and cognitive symptoms on social functioning, new treatments are needed that improve
outcomes in these symptom domains since many patients with schizophrenia live in community settings where
adequate functioning is required to support quality of life

= Cariprazine, a potent D3/D, receptor partial agonist with preferential binding to D; receptors, is approved for the
treatment of schizophrenia in adult patients at a recommended dose of 1.5-6 mg/d

OBJECTIVE

= The objective of this post hoc analysis was to evaluate the efficacy of cariprazine in improving PANSS negative and
PANSS-derived cognitive and prosocial factor scores in patients with schizophrenia

METHODS
Study Design

= Data were analyzed from a 6-week, double-blind, Phase 3, randomized, placebo- and active-controlled trial
(NCT01104766)3 in adult patients with acute exacerbation of schizophrenia

= Patients were randomized (1:1:1:1) to receive placebo, cariprazine 3 mg/d, cariprazine 6 mg/d, or aripiprazole
10 mg/d (included for assay sensitivity)

= Male or female inpatients (18 to 60 years, inclusive) met DSM-IV-TR criteria for schizophrenia for 21 year with at
least 1 psychotic episode that required hospitalization or change in antipsychotic treatment during the past year

= Current psychotic episode was <2 weeks; patients had a PANSS total score 280 and <120 and a score of 24 on
at least 2 of the PANSS positive symptoms of delusions, hallucinatory behavior, conceptual disorganization, or
suspiciousness/persecution
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Data Analysis

= Efficacy was analyzed using change from baseline in PANSS negative subscale score (items N1-N7) and
PANSS-derived cognitive and prosocial factor scores in the intent-to-treat population (ITT; all patients who received
=1 dose of study medication and had =1 post-baseline PANSS assessment)

PANSS items included in the cognitive factor are P2: conceptual disorganization, N5: difficulty in abstract thinking,
N7: stereotyped thinking, G10: disorientation, G11: poor attention

PANSS items included in the prosocial factor are P3: hallucinatory behavior, P6: suspiciousness/persecution,
N2: emotional withdrawal, N4: passive/apathetic social withdrawal, N7: stereotyped thinking, G16: active social
avoidance

= Data were assessed using a mixed-effects model for repeated measures (MMRM)

RESULTS

= A total of 604 patients were included in the ITT population (Figure 1)

= Patient disposition and baseline characteristics were similar among treatment groups and have been previously
described?

Figure 1. Patient Populations and Disposition
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Figure 2.
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aChange over time on the PANSS negative and PANSS cognitive subscales has been previously described.?

P values are from an MMRM analysis with treatment group, pooled study center, visit, and treatment group-by-visit interaction as factors, and baseline value and
baseline-by-visit interaction as covariates.

ITT, intent-to-treat; MMRM, mixed-effects model for repeated measures.

Cariprazine 3 mg/d vs placebo: **P<.01, ***P<.001; cariprazine 6 mg/d vs placebo: 111P<.001; aripiprazole 10 mg/d vs placebo: #P<.05; ##P<.01.
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= Cariprazine 6 mg/d was significantly superior to placebo on 4 of 6 PANSS-derived prosocial items (Figure 4); cariprazine
3 mg/d and aripiprazole were significantly superior to placebo on 3 of 6 PANSS-derived prosocial items

Figure 4. Mean Change From Baseline to Week 6 in PANSS-Derived Prosocial Items
(ITT population, MMRM)

= For the PANSS-derived prosocial factor score (Figure 3), significant improvement versus placebo was seen by Week 1
for cariprazine 6 mg/d and by Week 3 for cariprazine 3 mg/d; a significant difference was maintained through Week 6

= Aripiprazole also showed significant improvement versus placebo from Week 2 through Week 6

Figure 3. Mean Change From Baseline in PANSS Prosocial Score by Week (ITT Population, MMRM)

PANSS-Derived Prosocial Items

G16 Active Social
Avoidance

N2 Emotional
Withdrawal

P3 Hallucinatory
Behavior

P6 Suspiciousness/
Persecution

N4 Passive/Apathetic
Social Withdrawal

N7 Stereotyped
Thinking

LS Mean Change From Baseline

Placebo

Cariprazine 3 mg/d

1
HEN

Cariprazine 6 mg/d

-2 [ Aripiprazole 10 mg/d

P values are from an MMRM analysis with treatment group, pooled study center, visit, and treatment group-by-visit interaction as factors, and baseline value and
baseline-by-visit interaction as covariates.

ITT, intent-to-treat; MMRM, mixed-effects model for repeated measures.

Cariprazine 3 mg/d vs placebo: *P<.05, **P<.01; cariprazine 6 mg/d vs placebo: 1P<.01, 1T1P<.001; aripiprazole 10 mg/d vs placebo: #P<.05, #P<.01.

= Mean changes from baseline to Week 6 in PANSS negative score and PANSS-derived cognitive factor score are
shown in Figure 2

Statistically significant differences in favor of cariprazine 3 and 6 mg/d versus placebo were seen on both efficacy
measures at Week 6

— On the PANSS negative subscale score, significant improvement for cariprazine 3 mg/d versus placebo was
seen at Week 1 (P=.0468) and from Week 3 through Week 6 (each visit, P<.05); significant improvement was
seen for cariprazine 6 mg/d versus placebo at Week 1 (P=.0168) and was maintained through Week 6 (each
visit, P<.05)

— On the PANSS-derived cognitive score, significant improvement versus placebo was seen by Week 2
(P=.0321) for cariprazine 6 mg/d and by Week 3 (P=.0014) for cariprazine 3 mg/d; improvement was maintained
through Week 6 for both doses (each visit, P<.05)

Aripiprazole also showed significantly greater improvement than placebo in PANSS negative subscale score
starting at Week 2 (P=.0130) and in PANSS-derived cognitive factor score starting at Week 3 (P=.0007);
significant differences were maintained through Week 6 (each visit, P<.05)
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P values are from an MMRM analysis with treatment group, pooled study center, visit, and treatment group-by-visit interaction as factors, and baseline value and
baseline-by-visit interaction as covariates.

ITT, intent-to-treat; MMRM, mixed-effects model for repeated measures.

Cariprazine 3 mg/d vs placebo: *P<.05, **P<.01, ***P<.001; cariprazine 6 mg/d vs placebo: TP<.05, 1ttP<.001; aripiprazole 10 mg/d vs placebo: #P<.01, ##P<.001.
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CONCLUSIONS

m Treatment with cariprazine versus placebo resulted in significant and sustained improvement by Week 3 in
PANSS negative subscale and PANSS-derived cognitive subscale scores
m Improving negative and cognitive symptoms may be related to concurrent improvement in measures of
prosocial functioning
— Cariprazine 3 and 6 mg/d also demonstrated efficacy on the PANSS-derived prosocial factor score, with
significant advantage versus placebo in 3 of 6 (3 mg/d) and 4 of 6 (6 mg/d) PANSS-derived prosocial items
— Significant improvement in each score was generally seen earlier with cariprazine 6 mg/d than 3 mg/d
— The cariprazine 6 mg/d group compared with the 3 mg/d group or the aripiprazole group showed the
largest treatment effects versus placebo
m Cariprazine may have broad effects across multiple symptom domains, including negative and cognitive
symptoms; improvements in these symptom domains may contribute to improved psychosocial functioning in
patients with acute exacerbations of schizophrenia
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