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Abstract: Depressive episodes, the most frequent episodes in bipolar disorder, contribute in
large part to poor functional outcomes. Very few treatments, however, have been approved
by the Food and Drug Administration for the treatment of bipolar depression. Cariprazine,
a broad-spectrum dopamine antagonist/partial agonist with dopamine D3/D2 (preferring D3)
and serotonin 5-HT1A receptor partial agonist properties, was recently approved. A review
of the literature suggests that it is an effective and well-tolerated treatment for bipolar
depression.
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Introduction
Bipolar disorder is a long-term recurrent psychiatric condition characterized by
episodes of mania, depression, and hypomania interspersed with symptom-free
periods.! Blanco et al.”> found in a US representative sample that for bipolar
disorder the one-year prevalence in adults was 1.5% and the lifetime prevalence
was 2.1%. Bipolar disorder is associated with medical and substance use disorder’
comorbidities which result in poor functional outcomes,* poor quality of life, and
premature mortality.”

Several predictors of poor outcomes in bipolar disorder have been identified,’

including young age of onset,® duration of untreated mania,” comorbidities,* '

presence of psychotic features,'' and presence of depressive symptoms.”'?

Depressive episodes are the most prevalent episodes in bipolar disorder. Studies
have shown that depressive episodes occur three times more often than manic
episodes.'® Also, depressive episodes are the most common initial presentation,
estimated to be in 50-80% of cases of this disorder.'* Longitudinal studies have
found that 70% of the time spent unwell is with the presence of depressive
symptoms.l Depressive episodes and persistent subsyndromal depressive symptoms
often lead to poor quality of life and high risk of suicide." Studies also have found
that patients with bipolar depression with a history of predominant lifetime depres-
sive episodes, in general, have poor response to treatment.'”

The misdiagnosis of bipolar depression is common, as many as 60% of patients
are misdiagnosed with major depressive disorder when a history of past manic, or
hypomanic episode is not documented.! Misdiagnosis leads to the use of antide-

pressants which are not effective in bipolar depression and in some cases may
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induce mania or rapid cycling.'® Accurate diagnosis is
imperative for a wide range of providers including psy-
chiatrists, psychiatric nurse practitioners, and primary care
providers. Effective early treatment is of paramount
importance; data has shown better outcomes if interven-
tion is early and both  psychosocial’  and
pharmacological.'’

For bipolar depression, the identification of predictors
of response to specific pharmacological treatment has been
shown to be of value.'® Mixed features in bipolar disorder
can present in a variety of clinical presentations (eg, mania
with depression, mania with subsyndromal depression, or
hypomania with depression).

Most patients with mania also experience depression
with different degrees of severity and number of depres-
sive symptoms'? which cause functional dysfunction.” The
presence of depressive symptoms in mania has been found
to be a predictor of relapse into depression,’ including in
first-episode patients.'®?® After remission, patients con-
tinue to have subsyndromal symptoms. Depressive symp-
toms are the most prevalent, cause more disability,”' and
increase the likelihood of relapse into depression.'?

The Food and Drug Administration (FDA) has
approved several medications for the treatment of manic
with
including second generation antipsychotics, lithium, and

episodes  associated bipolar I  disorder,
valproate. Fewer treatments have been approved for bipo-
lar depression. The first treatment approved by any reg-
ulatory agency worldwide was the olanzapine/fluoxetine
combination in 2009% by the FDA, followed by quetia-
pine (immediate-and extended-release) in 2013, lurasi-
done in 2017,%* and most recently cariprazine in 2019.%
However, only two monotherapy treatments, quetiapine
and cariprazine, have FDA approval for the acute treat-
ment of both mania and depression. Olanzapine mono-
therapy has shown efficacy in bipolar depression'®2%%
but has not been approved by the FDA. Not all atypical
antipsychotics have shown efficacy in treating bipolar
depression; examples include ziprasidone®® and
aripiprazole.”

Cariprazine is a broad-spectrum dopamine antagonist/
partial agonist (DAPA) with dopamine D3/D2 (preferring
D3) and serotonin 5-HT1A receptor partial agonist proper-
ties. It has FDA approval for the treatment of schizophre-
nia (1.5-6 mg/d), acute manic/mixed episodes (3—6 mg/d),
and depressive episodes associated with bipolar disorder
depression (1.5-3mg/day).*>*' In the European Union, it

has only been approved for schizophrenia.

Pharmaco-Dynamic Studies in

Humans

Cariprazine has been found in PET ligand studies to have
preferential binding to dopamine D3 over D2 receptors in
patients with schizophrenia.’® Studies have suggested that
D3 receptors play a role in the regulation of motivation
and reward-related behavior. Investigators have concluded
that cariprazine is a D3-preferring dual D3/D2 receptor
partial agonist.*> Of note, diagnostic task-specific activa-
tions in functional MRI, a novel technique developed by
Stoyanov et al.** has been shown to help in the diagnosis
of psychotic conditions but has not been studied with the
use of cariprazine in patients with bipolar depression.

Efficacy in Bipolar Depression
The FDA approved cariprazine for the treatment of bipolar
depression in 2019 based on the results of three rando-
mized, double-blind, placebo-controlled trials: RGH-MD
-56 [NCT01396447],>* RGH-MD-54 [NCT02670551],%
and RGH-MD-53 [NCT026705382020].%¢

All three studies have a similar design with a screening
and no-drug washout period of up to 14 days, followed by
double-blind treatment, and a one-week safety follow-up.
The double-blind period was eight weeks in RGH-MD-56,
and six weeks in RGH-MD-53, and in RGH-MD-54. The
endpoint was at week six in all studies.

These studies were conducted in the US and 12 other
18-65 years old with
a diagnosis of bipolar depression without psychotic fea-

countries. Participants were
tures of at least four weeks but no more than 12 weeks
duration. The following criteria were followed in all stu-
dies: Minimum score of 20 in the Hamilton Depression
Rating Scale®’ with Item 1 scored at 2 or higher; Clinical
Global Impression-Severity®® of 4 or higher; and Young
Mania rating scale*® of 10 or less in MD-56, and 12 or less
for MD-53 and MD-54. In the latter two studies, partici-
pants had to be outpatients. Exclusion criteria included
risk of suicide as determined by the Columbia-Suicide
Severity Rating Scale*® or a history of substance depen-
dence in the last six months.

The first published study on cariprazine in bipolar
depression was RGH-MD-56 [NCT01396447].>* 1t was
randomized, double-blind, placebo-
fixed-dose study
patients with bipolar depression. Patients were randomly

an eight-week
controlled, parallel-group, in adult
assigned (1:1:1:1) to receive placebo or cariprazine at
0.75, 1.5, or 3.0 mg/day. The primary outcome was change
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from baseline to week six on the Montgomery-Asberg
Depression Rating Scale (MADRS).*!

Cariprazine at 1.5 mg/day showed significantly greater
improvement on MADRS total score from baseline to
week six compared with placebo. Cariprazine at 3.0 mg/
day showed greater MADRS score reduction than the
placebo but was not significant when adjusted for multiple
comparisons. The 0.75 mg/day dosage results were similar
to the placebo. The most common adverse events (AEs)
(>10%) in cariprazine-treated patients were akathisia and
insomnia; weight gain was slightly higher with cariprazine
than with the placebo.

The authors concluded that cariprazine at 1.5 mg/day
in the treatment of bipolar depression demonstrated con-
sistent efficacy compared with placebo across outcomes
and the dosage was generally well tolerated.

The second published study was RGH-MD-54
[NCT02670551],>> a double-blind, placebo-controlled
study for the treatment of bipolar depression. Patients
were randomly assigned to receive placebo, or cariprazine
1.5 mg/day or 3.0 mg/day.

Both dosages of cariprazine were significantly more
effective than the placebo in improving depressive symptoms
(reducing MADRS total score); common treatment-emergent
adverse events (TEAEs) (in at least 5% of participants in
either cariprazine-treatment group and twice the rate of the
placebo group) were nausea, akathisia, dizziness, and seda-
tion. Mean changes in weight and metabolic parameters were
relatively small and comparable across groups.

The third study, RGH-MD-53 [NCT02670538],*° was
a Phase 3 double-blind, placebo-controlled study. Patients
were randomized to placebo, cariprazine 1.5 mg/day, or
cariprazine 3.0 mg/day. Efficacy parameters were identi-
fied as changes in the MADRS total scores from baseline
to week six compared to placebo. Cariprazine 1.5 mg/day
significantly reduced depressive symptoms on the
MADRS score efficacy parameters versus placebo, how-
ever, differences were not statistically significant for car-
iprazine 3.0 mg/day. Common treatment-emergent adverse
events were akathisia, restlessness, nausea, and fatigue.
Mean metabolic parameter changes were low and gener-
ally comparable among groups; mean weight increases
were <0.5 kg for all groups.

Pooled Data

Yatham et al** pooled data from these three similarly
designed randomized, double-blind, placebo-controlled

studies of adults with bipolar depression comparing

cariprazine with placebo.>*>® MADRS total scores and
individual item scores mean change, from baseline to
week six, were analyzed in dose groups of 1.5 mg/d,
3 mg/d, and 1.5-3 mg/d combined. A statistically signifi-
cant greater difference in mean change from baseline in
MADRS total score was seen for each cariprazine dose
group versus the placebo. In addition, significant (P <
0.05) differences versus placebo were seen on all indivi-
dual MADRS items except inner tension for the overall
cariprazine group. The authors concluded that cariprazine
showed efficacy across most

symptoms in bipolar

depression.

Pooled Subgroup Analysis

Patel et al*’ recently conducted post hoc analyses on the
three randomized, double-blind, placebo-controlled trials
in bipolar 1 depression (NCT01396447, NCT02670538
and NCT02670551) that evaluated the same primary out-
come consisting of mean change from baseline in MADRS
total scores for pooled cariprazine 1.5-3 mg/d versus
placebo. They also conducted secondary analysis based
on demographic and clinical characteristics.

The mean difference in MADRS total score change
from baseline was statistically significant for cariprazine
1.5-3 mg/d versus placebo in all patient subgroups includ-
ing age, gender, race, BMI level, as well as course of
illness characteristics.

Cariprazine 1.5-3 mg/d improved depressive symp-
toms in all patient subgroups including baseline demo-
graphic and clinical characteristics.

Bipolar Depression with Mixed

Features

Mclntyre et al** conducted post hoc analysis and found
that cariprazine at both doses of 1.5 or 3 mg were statis-
tically significantly effective in patients with bipolar
depression and manic features. However, for those without
manic features showed

only the 1.5 mg dosage

a statistically significant difference.

Efficacy in Functional Outcomes

Depressive symptoms are associated with poor functional
outcome in bipolar disorder, other variables include longer
duration of illness, psychotic features, older age, number
of previous episodes, number of previous hospitalizations,
and comorbid substance use disorder.**?"*>*7 There is no
clear consensus definition for

poor psychosocial
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functioning; therefore, it is important to consider different
behavioral outcomes such as social function, occupational
function, ability to live independently, and capacity for
recreation.*®

As mentioned before, cariprazine is a broad-spectrum
dopamine antagonist/partial agonist with dopamine D3/D2
(preferring D3) and serotonin 5-HT1A receptor partial
agonist.>> D3 receptors are associated with regulation of
motivation and reward-related behavior. However, to date,
the measurement in change in functional impairment in
patients with bipolar depression has not been studied.

Studies recently focused on the efficacy of caripra-
zine on psychosocial function in patients with bipolar
depression without psychotic features.*”>® The authors
conducted a post hoc analysis on a randomized, double-
blind, fixed-dose
study.** The study was eight weeks of double-blind

placebo-controlled parallel-group,

treatment randomized (1:1:1:1) to placebo or caripra-
zine, 0.75 mg/d, 1.5 mg/d, or 3.0 mg/d. Analyses were
conducted in mean changes from baseline to week eight
in the Functional Assessment Short Test (FAST)*” total
and subscale scores.

Statistically significant differences were noted for car-
iprazine 1.5 mg/d compared to placebo in mean change
from baseline in FAST total score and on five of six
subscale scores; cariprazine 3 mg/d was significantly dif-
ferent on the Interpersonal Relationship subscale. Rates of
functional remission and recovery, and >30% or >50%
improvement from baseline, were significantly greater for
cariprazine 1.5 versus placebo; the percentage of patients
with >30% improvement was also significantly different
for cariprazine 3 mg/d versus placebo. The authors con-
cluded that cariprazine could be beneficial for patients
deficits.
Importantly, functional improvement was more robust for
1.5 mg/d dose than for the 3 mg/d dose.

with  bipolar depression with functional

Long Term Exploratory Efficacy and
Safety

Ketter et al evaluated the safety and tolerability of cari-
prazine in a 16-week open label study in patients with
mania who had responded to cariprazine.”' The mean
treatment duration was 58 days; cariprazine was adminis-
tered with flexible dosing (3—12) mg with average dose of
6.2mg/day in 402 adults ages 18—65. Completion rate was
33%. Efficacy was measured with the Young Mania Rating

Scale (YMRS). The average total score decreased 15.2
points at week 16.

The most frequent reasons for discontinuation were with-
drawal of consent (20%), protocol violation (14%), and
adverse events (16%). The most common adverse events
that led to discontinuation were akathisia (4.7%) and depres-
sion (1.5%). Serious adverse events were present in 7.5% of
participants. The most common adverse events were mania
[2.2%] and depression [1.2%]; 83.3% had treatment-
emergent AEs, including akathisia (32.6%), headache
(16.7%), constipation (10.7%), and nausea (10.4%). 9.3%
had >7% weight gain; 5.7% had sedation; 3% had somno-
lence. No clinically significant mean changes in laboratory
values, vital signs, or ECGs were reported.

Safety and Tolerability
Earley et al’> evaluated the safety and tolerability of
cariprazine compared to placebo. The investigators pooled
four randomized, double-blind, placebo-controlled trials in
patients with bipolar depression.** ¢

Nausea and akathisia were the only TEAEs that
occurred in more than 5% of patients in the overall car-
iprazine group, and at twice the rate of placebo. Nausea
was present in 8% of patients receiving cariprazine and
3% in patients receiving the placebo. Akathisia was pre-
sent in 7% of patients receiving cariprazine and 2% in
patients receiving the placebo. Metabolic changes were
small and relatively similar for cariprazine and placebo;
mean increase in glucose was 3.1 mg/dL for cariprazine
and 2.6 mg/dL for placebo.

Cariprazine-treated  patients and placebo-treated
patients showed similar differences in mean changes
from baseline to the end of study in cardiac and ECG
parameters. In addition, similar changes were found in
the two modal-dose groups analysis. No patients had
a QTcB interval >500 msec and one patient in the
1.5 mg fixed-dose group had a QTcF interval >500 msec.
Suicidal ideation was reported in 1.2% of cariprazine-
treated patients and 1.3% of placebo-treated patients.
There was no weight gain of more than one kg in any
group. Treatment-emergent akathisia occurred in 9.9% of
cariprazine and in 4.3% placebo-treated patients. Of note,
there was a potential dose response relationship with 6.1%
in cariprazine <l.5mg, 8.5% with 1.5 mg, and 13.8% with
3 mg. Treatment-emergent parkinsonism occurred in 2.1%
in cariprazine treated-patients and 0.4% of placebo-treated
patients, with no clear dose response observed < 1.5 mg=
2.2%, 1.5 mg =1.1%, 3 mg = 3.5%.
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Discontinuation rate due to any cause was 22.1% for
cariprazine-treated patients and 20.2% of placebo-treated
patients. No adverse event led to discontinuation in more
than 2% of cases. Akathisia was the most common adverse
event leading to discontinuation (1.1%) in the cariprazine
group compared to 0% in the placebo group. Fixed-dose
and modal-dose findings were generally consistent.
However, metabolic changes in the fixed-dose were higher
in the 3 mg compared to the 1.5 mg group.

The authors point out comparison of adverse events in
studies of cariprazine in the treatment of mania with
apparently better tolerability in patients treated with bipo-
lar depression.>” Importantly in the mania studies a higher
dose of cariprazine (3—12 mg/d) was utilized. Patients
received cariprazine at a starting dose of 1.5 mg/d
on day 1, with an increase to 3.0 mg/d on day 2.7 Extra
pyramidal symptoms (EPS) had lower rates in bipolar
depression compared with mania studies. Favorable rates
were seen in patients receiving cariprazine for bipolar
depression compared to mania including EPS-related
TEAEs excluding akathisia/restlessness (5% vs 28%),
akathisia (7% vs 20%), and EPS-related discontinuations
(excluding akathisia/restlessness = 0.3% vs 1%; akathisia
= 1% vs 2%). This suggests a potential dose-response
relationship in EPS-related events in both bipolar depres-
sion and mania.

Concomitant Use of Cariprazine
with Other Medications

To date, there are no published studies addressing, in
a systematic way, the efficacy or tolerability of cariprazine
in combination with other psychotropic agents.

Special Populations
Child and Adolescents

The safety and tolerability of cariprazine has been studied
in pediatric patients with schizophrenia and bipolar
disorder. Cariprazine was studied in an open-label,
4-week, multicenter Phase I clinical study in pediatric
patients, between the age of 13 and 18, with schizophrenia
(EudraCT Number: 2016-002327-29). The goal of the
study was to assess the pharmacokinetics, safety, and
tolerability of cariprazine in adolescents. Efficacy was
not studied in this trial. Three groups of patients were
selected: 13—15 years (n=22), 15-18 years (n=21), and
1840 years (n=20); all groups were studied for up to 48
weeks. Patients were randomized to either cariprazine or

risperidone. After a fix dose period of 2—4 weeks, patients
were followed for up to 48 weeks. Dosing was flexible on
the respective treatment arm with 1.5-9 mg/day (1.5 mg,
3 mg, 6 mg, or 9 mg) for cariprazine or 2—12mg/day (2mg,
4 mg, 6 mg, 8 mg, 10 mg, or 12 mg) for risperidone.

For the cariprazine group no deaths or serious adverse
events were reported. More TEAEs and study drug-related
TEAEs were reported for age group 15-18 than for age
groups 13-15 and 18—40. The number of patients who
reported AEs in 13-15-year-olds and 18-40-year-olds
were similar. No clear trend with dose in the number of
TEAEs or study drug-related TEAEs was observed. In the
13—15-year-old group, the most frequent TEAE (occurring
in > 5% of patients) was sedation in 13.6%.

In the opinion of the investigators, all TEAEs were of
mild or moderate intensity with the exception of one case
in age group 15-18, who had headache and tonsillitis of
severe intensity.

In age-group 15-18, the most frequent TEAEs (occur-
ring in >5) were akathisia and somnolence in five (23.8%)
patients, tension headache in four (19.0%) patients, nausea
in three (14.3%) patients, and dizziness postural, sedation,
fatigue, abnormal dreams, sleep disorder, and hypotension
in two (9.5%) patients.

In all groups, effects on clinical laboratory, vital signs,
and ECGs were small and not clinically meaningful. The
investigators report no treatment emergent Parkinsonism,
with akathisia being recorded only in the age group 15-18.
The investigators did not report direct comparisons
between the risperidone and the cariprazine groups other
than study discontinuations, which favored risperidone
with 66.7% completion rate compared to 37.3% for the
cariprazine group. The investigators concluded that in
13—18-year olds, cariprazine was generally well tolerated
in the 4-week study, without serious adverse events.
Adverse events in adolescents were similar to those in
the adult population. There was no clear trend in the
number of TEAEs in the 13—15 age group compared to
the 15-18 age group, nor increased dose-related incidence
of TEAEs. The majority of documented TEAEs were mild
to moderate intensity. Akathisia was only present in the
15—18-year olds. No clinically significant differences were
documented in clinical laboratory, vital sign, or ECG
measures.

Another report on the safety and tolerability of caripra-
zine in pediatric patients with schizophrenia and bipolar
disorder found that the safety findings in this study were
consistent with the known safety profile of cariprazine in
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adults. There were no deaths, SAEs, discontinuations due
to AE, and no reported suicidal ideations or suicidal beha-
viors in the study. There were no differences in safety
observations by titration schedule, except transient initial
decreased blood pressure observed in those with faster
titration.

There were no clinically meaningful differences in the
number, or severity, of the reported TEAEs among age
groups. The most frequently reported treatment-related
TEAEs (>2) were parkinsonism, sedation, tremor, dysto-
nia, and blurred vision. Eleven patients had a weight
increase of >7% from baseline to endpoint. Mean
increases in weight over the course of the study reflected
normal growth patterns for children and adolescents. Few
laboratory values shifted from normal at baseline to low or
high at endpoint. Metabolic parameters (glucose, total
cholesterol, and triglycerides), prolactin levels, and white
blood cell function parameters were generally within nor-
mal limits. No participant had a postbaseline ECG change
in QTc >60 seconds.

Elderly

The efficacy, safety, and tolerability of cariprazine were
examined in patients with schizophrenia ages 6574 in
a 48-week, open-label trial (ClinicalTrials.gov.
NCTO01625897, study A002-A7). Patients were rando-
mized to cariprazine (n=17) or risperidone (n=10). In
the cariprazine group 16/17 (94.1%) patients and 10/10
(100%) in the risperidone group experienced at least one
TEAE. Four patients in the cariprazine group and 1 in the
risperidone group experienced at least one serious
adverse event. There were more discontinuations in the
cariprazine (52%) than in the risperidone (20.0%) group.
The most common side effects in the cariprazine group
were psychosis, nasopharyngitis, insomnia, hypertension,
and weight gain. In the risperidone group, the most com-
mon side effects were hyperprolactinemia, insomnia, and
parkinsonism. For the cariprazine group, with the excep-
tion of glucose levels, clinical laboratory changes were
not significant. For glucose, the mean baseline of
104.9 mg/dl increased on average 20.8 mg/dl at study
end. Prolactin levels increased in the risperidone group
on average from 23.6 at baseline to 62.5 ng/mL at end-
point. Vital signs and ECG changes were not clinically
significant except for one patient in the cariprazine group
with a QTcF of 501ms in one visit only. Parkinsonism
was experienced by 40% of the risperidone-treated

patients and 17.6% in the cariprazine group. No

treatment-emergent akathisia was reported in either
group. The authors concluded that there are no differ-
ences in the safety and tolerability of cariprazine across
different age groups.

In summary, cariprazine in the treatment of patients
with bipolar depression without psychotic features appears
to be effective and have a generally favorable safety and
tolerability profile in 1.5mg/d and 3mg/d doses. In general,
efficacy appears to be best in the 1.5 mg dose. Tolerability
also appears to be dose related. In the fixed-dose analysis,
tolerability was slightly better in the 1.5 mg/d group than
in the 3 mg/d group. As more data becomes available,
meta-analysis and secondary analyses no doubt will help
the field better understand the advantages and limitations
of cariprazine in the treatment of bipolar depression.
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