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submitted on May 22, 2015. There are no further concerns with the eye findings. There
is however lingering concerns of nonclinical toxicity to the lungs and adrenals due to
phospholipidosis. Given the unmonitorable risk of pulmonary damage and the lack of
state of the art biomarker to identify susceptible people or to detect the process, this
medication needs to continue to have its risks monitored closely and the exposures to
patients limited through minimal dosing since it lacks a large safety margin of 10 times
MRD that would have been standard in the early development program. As noted in
amendment 1 of the resubmission the toxicology supervisors review by Aisar Atrakchi,
Ph.D. for resubmission of the NDA and the subsequent information request,
However, this reviewer cannot predict the likelihood of the chronic active
pulmonary inflammation (with unexplained presence of multinucleated giant cell
with/or without cholesterol clefts) in humans based on relatively low safety
margin (4.2 fold) for this adverse effect at the MRHD of 6 mg/day; therefore, as
indicated above, some concerns with regard to pulmonary toxicity caused by
cariprazine in nonclinical studies and their relevance to humans remain.
The Division of Pulmonary, Allergy and Rheumatology Products (DPARP) completed an
assessment of pulmonary safety consult based on nonclinical and clinical cariprazine
data (see DPARP review of August 23, 2013) after the original toxicology review was
completed. According to DPARP, the review of clinical data did not identify a pulmonary
safety signal. With the expanded database, it continues to not identify safety signals.
However, in DPARP review they stated that given the nature of the nonclinical findings,
the clinical database cannot assure pulmonary safety. DPARP considers cariprazineinduced adverse microscopic pulmonary findings in the animals as unmonitorable in
patients because available methods are unlikely to detect these types of changes,
unless there is considerable progression. After the resubmission of the NDA identified
inconsistencies with the readings of the 1 year dog slides that this reassessment was
done in an information request by a panel of outside experts and an internal review of
the primary slides. The review of the pulmonary slides by Dr. LuAnn McKinney, DVM,
DACVP of the one year cariprazine toxicity study in dog internally at the FDA
determined that the findings were miscoded and concluded:
•
•
•
•
•
•

There are two different inflammatory processes in the lungs in dogs; they are
randomly distributed and anatomically distinct.
Both changes are dose-related and increase in severity from minimal to
moderate.
There is a trend to recovery for both of them after cessation of dose (thus, these
are not permanent or self-promulgating processes)
At the lowest dose, the inflammatory processes are unlikely to be adverse.
In the absence of associated fibrosis, the phospholipidosis is “less of a concern.”
At the mid and high doses, the microscopic changes are minimal to moderate,
and would be considered to be adverse.
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Also, from the first cycle we have the following recommendations from DMEP due to the
nonclinical phospholipidosis seen the adrenals. The safety margin was much larger but
the adrenal function was not monitored in these studies formally. Dr. Abraham
recommended the following:
1. If DPP makes a final determination for approval, the division should consider
labeling the possibility of adrenal hypofunction.
2. Consideration should be given to postmarketing enhanced pharmacovigilance
of adrenal insufficiency.
3. If the cariprazine is approved, a post-marketing study should include baseline
and periodic online adrenal function evaluations. In an ideal situation, the test of
choice at baseline includes a 250 mcg ACTH stimulation test along with a
morning, fasting ACTH level, electrolyte panel and plasma rennin activity in all
patients. If this is not feasible in a large trial, another option would be checking a
morning fasting cortisol instead of conducting an ACTH stimulation test. In this
scenario, all participants with a morning, fasting cortisol level ≤ 3 mcg/dL should
undergo the ACTH stimulation test to confirm the diagnosis of adrenal
insufficiency. Participants with a morning, fasting, cortisol level of ≥ 18 mcg/dl are
adrenally sufficient and do not need to undergo a 250 mcg ACTH stimulation
test. Participants with morning, fasting, cortisol levels >3 but ≤ 18 mcg/dl are
considered to have ‘indeterminate’ adrenal function status. In these patients the
need for testing should be based on the pre-test probability of adrenal
insufficiency (e.g., baseline symptoms consistent
with adrenal insufficiency). After starting cariprazine, DMEP recommends
periodic evaluation (e.g. every 6 months) of vital signs including blood
pressure and blood draw for fasting ACTH, cortisol, electrolyte panel and plasma
renin activity.
4. In a post-marketing study, a controlled study design is desirable, and, given
the rarity of adrenal insufficiency, a single cohort, long-term (e.g. 3-5 years) study
could be designed. Each case of adrenal insufficiency identified would be
evaluated by endocrinologists with expertise in adrenal diseases in order to
determine whether the adrenal failure is primary and, if so, the etiology.
Therefore, the risks that were of great concern are better understood now and in my
opinion reduced.
Efficacy assessments are unchanged from the original submission and no new
analysis has been done by the sponsor. The studies that contained active controls
showed nearly equivalent numeric effects on the primary outcome measures with the
controls risperidone and aripiprazole at reasonable dosages but formal superiority was
not tested. There are numerous medications in this class that have similar meaned
effects on symptom scores. Due to the heterogenic nature of these disorders in clinical
practice there are notable individualistic responses. There is no analysis presented in
this submission to identify any subgroup biologically or symptomatically that would have
an improved clinically significant outcome beyond the norm. Since the drug levels do
not appear to reach steady state until 4 – 8 weeks, it does not make sense to this
reviewer that fast titrating to a sustained maximum dose in all patients makes clinical
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1.3 Recommendations for Postmarket Risk Evaluation and Mitigation
Strategies
The post marketing risk evaluations and mitigation strategies are currently under
negotiation. There are several postmarketing risk evaluations and mitigations listed
below.

1.4 Recommendations for Postmarket Requirements and Commitments
The PMR and PMCs are currently being negotiated. It is my desire that there be a
requirement for a long term maintenance study with monitoring for adrenal function and
establishing a minimal dose and a PREA commitment to the study of childhood
schizophrenia and bipolar.

2 Introduction and Regulatory Background

2.1 Product Information
Cariprazine (RGH-188) is a potent dopamine D2/D3 receptor partial agonist with
preferential binding to D3 receptors and partial agonism at serotonin 5hydroxytryptamine (5-HT) 1A receptors. See detailed product information from previous
clinical and toxicology reviews.

2.2 Tables of Currently Available Treatments for Proposed Indications
Available treatments are changed from previous reviews. See prior clinical reviews by
Francis Becker, MD of October 16, 2013 and July 22, 2013. Tables digitally copied from
his review below. Brexpiprazole (trade name Rexulti) has recently been approved for
the treatment of schizophrenia in 2015.
The table below summarizes the approved treatments for schizophrenia:
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Table 2: FDA-approved Schizophrenia Treatments
Regimens

Table 3: The table below summarizes the approved treatments for bipolar disorder

2.3 Availability of Proposed Active Ingredient in the United States
Cariprazine is not approved anywhere in the world and is only available through clinical
trials.
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3.1 Submission Quality and Integrity
The quality and integrity were acceptable. Dr. Senior found that identifying the proper
narrative within this submission was less than ideal. The reports and digital images of
the lung slides were found to be poorly recorded which resulted in excessive delay in a
comprehensive understanding of the identifiable non-clinical risk. The organization and
presentation of the data was less than ideal in review of the total life history of this
program.

3.2 Compliance with Good Clinical Practices
I agree with Dr. Becker’s assessment in his review that:
The clinical trials (on face) to have been conducted in compliance with good
clinical practice. This included all International Conference on Harmonization
(ICH) Good Clinical Practices (GCP) Guidelines. In the United States, the trial
protocols, informed consent forms (ICFs), information sheet, and amendments (if
any) were approved by the Institutional Review Boards (IRBs) at the study
centers in conformance with 21 CFR 56. Outside of the United States, the trial
protocols, ICFs, information sheet, and amendments (if any) were approved by
the ethics committee (EC) in conformance with 21 CFR 56, the European Union
Clinical Trial Directive (Directive 2001/20/EC), and local regulations.
It is unclear to me if the full pulmonary risks were conveyed to the investigators and
participants. The content of the consents were not reviewed by the FDA and the IB may
have been misleading by errors of omission. Consent forms for their ongoing study in
Depression submitted with the study report on 10/23/2014 omits warnings of adrenal
and lung pathology in the animal studies. It does cover the risks for cataracts.

3.3 Financial Disclosures
Unchanged.

4 Significant Efficacy/Safety Issues Related to Other Review
Disciplines

4.1 Chemistry Manufacturing and Controls
None.
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4.2 Clinical Microbiology
None

4.3 Preclinical Pharmacology/Toxicology
See preclinical pharmacology/toxicology review for details. No new data was presented
in this resubmission but there was new analysis based on information requested in this
resubmission. The details of this review were discussed with Drs. Elzbieta ChaleckaFranaszek and Aisar Atrakchi. I agree with Dr. Chalecka-Franaszek final conclusions
based on my understanding of her analysis.
While it is not uncommon for CAD compounds to associate with phospholipidosis, it is of
concern when the phospholipidosis is also associated with tissue damage (amiodarone
for example). There were concerns about the lack of a NOEL for the phosopholipidosis
in the lungs when computed by total AUC. Phospholipidosis in the lungs was seen in
the rats and the dogs along with some animals developing pulmonary toxicity. The
fibrosis toxicities were late appearing at one year in the recovery model of the dog and
not observed at earlier time points. Given the relatively short duration of the clinical trials
in humans we would not expect to observe this late occurring event. This fact was
reiterated in the DPARP review. It is not monitorable in humans until it is clinical
significant. Dr. Chalecka-Franaszek’s opinion was that the sponsor had not adequately
addressed this finding in their submission to adequately allay her concerns. She
recommends that cariprazine remain unapproved since the risks outweigh the benefits.
In regards to the adrenal finding it is stated by Dr. Paul Brown’s Tertiary review:
Histological changes were observed in the adrenal in rats and dogs administered
cariprazine in repeated dose studies. The NOEL for these effects occurred in rats
at exposures to the parent drug that were approximately 10 fold higher than those
in human at the maximum recommended dose. The findings in dog adrenals
included phospholipidosis, and hypertrophy/hyperplasia and
vesiculation/vacuolation in the cortical zonae fasciculata and glomerulosa. The
hypertrophy/hyperplasia and vesiculation/vacuolation were reversible. The NOEL
in dog for the hypertrophy/hyperplasia and vesiculation/vacuolation effects
occurred at exposures approximately 3 to 4 times the human exposure.
The pulmonary findings were based on reports of the one year dog study and were
poorly coded. An information request was done by Dr. Chalecka-Franaszek to clarify the
meaning of inflammation/fibrosis. After the information request that included a review of
the slides and images by several independent outside experts and an internal review of
the slides, it was determined that the initial slides were poorly coded and inflated the
risk. A new safety margin was calculated and for the reversible inflammation and
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fibrosis the safety margins of 4.2 times the maximum recommended human dose of 6
mg/day. As a result the nonclinical team submitted an approvable assessment.

4.4 Clinical Pharmacology
Two new PK data from studies, A002-A11 and RGH-MD-06, were conducted to further
characterize the PK profile of cariprazine and its metabolites with respect to time to
steady state, extent of accumulation in plasma, and decline in plasma concentration
over time:
•

•

Study A002-A11 was a 24-week study in Japanese patients with schizophrenia
and included rich PK sampling (12 weeks of daily dosing with cariprazine at
doses of 3, 6, or 9 mg/day, and 12 weeks of observations following completion of
dosing)
Study RGH-MD-06 is an ongoing relapse-prevention study in patients with
schizophrenia. After a 20-week open-label cariprazine treatment phase, PK
sampling was performed during the first 14 weeks of the double-blind phase, in
which patients were randomized 1:1 to either placebo or to cariprazine
(continued at the same dose that was taken at the end of the open-label phase:
3, 6, or 9 mg/day). This design allowed the trial to follow the PK profile of
cariprazine and its active metabolites for up to 14 weeks after cariprazine therapy
was stopped.

See clinical pharmacology review of the resubmission by Dr. Huixia Zhang, Ph.D. and
Atul Bharraram, Ph.D. for detailed analysis.
Their conclusions are digitally copied below:
Overall speaking, the PK properties of cariprazine and its two active metabolites
DCAR and DDCAR are rather complex. The terminal elimination phase for the
three moieties, especially DDCAR, is long and variable. Steady state seemed to
be reached for cariprazine and DCAR at Week 2 after once daily dosing of
cariprazine. However, it is challenging to draw a firm conclusion about time to
steady state for the major active metabolite DDCAR. In some patients, DDCAR
concentration reached maximum at about Week3/4 then dropped down to a
somewhat steady lower level; while for other patients, DDCAR concentration kept
rising even at the end of Week 12 treatment, albeit at a much slower rate after
Week 3/4.
It is this reviewer opinion that since the PK study was done as outpatients and a
subpopulation of patients that this data is based on show a pattern of noncompliance
around 4 weeks, it is difficult to draw final conclusions of what happens to the DDCAR
metabolite from mean data. It is unclear why the patients are poorly compliant around
that time point.
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Never the less, sufficient information has now been collected to describe the PK in
labeling and inform clinician of what to expect when titrating and stopping this
medication. A description of the shape of the curves should be of assistance to aid
physicians prescribing this medication what to expect when changing the doses of this
medication. It appears from this data that dose adjustments should be at 4 week
intervals to stay within the safety margins.

4.4.1 Mechanism of Action
Unchanged.

4.4.2 Pharmacodynamics
Unchanged.

4.4.3 Pharmacokinetics
See clinical pharmacology review.

5 Sources of Clinical Data

5.1 Tables of Studies/Clinical Trials
Table 4: Clinical trials
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5.2 Review Strategy
The previous clinical reviews by Dr. Becker and Dr. Levin were reviewed along with the
pharmacology/toxicology primary, secondary and tertiary reviews. The CR letter and
previous IRs letters were reviewed to understand the extent of communicated concerns.
The reviews of the clinical pharmacology were reviewed for an understanding of the
outstanding PK issues with the complex characterization of the three active moieties.
Consultative reviews by pulmonology, endocrine, ophthalmology and liver specialists
were considered given the multitude of preclinical and clinical concerns. The integrated
summary of safety and safety update was reviewed along with the attached datasets
and narratives.

5.3 Discussion of Individual Studies/Clinical Trials
Study RGH-MD-06 is an ongoing schizophrenia relapse prevention study. 765 patients
were exposed to at least one dose of cariprazine. Patients were forced titrated from
1.5mg to 9 mg/day on Day 10. If there were significant tolerability issues after an
increase to 6 or 9 mg/day, the dose could have been decreased to the previous level
during the first 6 weeks of the 8-week run-in phase. No dosage adjustments were
allowed in the last 2 weeks of the run-in phase; however, drug holidays (up to 3 days)
were allowed. Patients who qualified for continuation into the 12-week stabilization
phase received the same fixed dose of open-label cariprazine that they received during
the last 2 weeks of the run-in phase. No dose increases were allowed during the
stabilization phase; however, dose reductions to the previous level were allowed for
tolerability issues. Patients who were unable to tolerate 3 mg/day were to be
discontinued from the study. At the end of Week 20, patients who qualified to continue
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7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare
Incidence
Safety data was pooled and examined within the individual indication populations of
schizophrenia (group 1) and bipolar (group 2).

7.2 Adequacy of Safety Assessments

7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics of
Target Populations
(b) (4)

The reanalysis in this review is in regards to
.
It was a matter of concern in previous reviews that the blood levels of DDCAR in some
patients continue to increase even at the end period of the acute studies and patients
were having new AEs at the end of those periods presumably because of the rising
blood levels of the drug and its metabolites.
The analyses consist of the NDA database for Group 1 (schizophrenia) and Group 2
(bipolar mania) studies, as well as data from an additional 2193 patients who
participated in 4 new studies, including 2 studies in schizophrenia (RGH-MD-06 and
A002-A11), 1 study in bipolar depression (RGH-MD-56), and 1 study of cariprazine as
adjunctive treatment for major depressive disorder (RGH-MD-75).
Demographics were discussed in previous reviews and is adequate.

7.2.2 Explorations for Dose Response
Dose response concerns:
Akathisia and EPS:
The sponsor agreed that based on the modal daily dose that there is a dose responsive
relationship with akathisia and EPS. In the schizophrenia trials the incidence of
akathisia for doses was still higher than the comparison drugs even if the top treatment
groups are eliminated but they begin to approach the atypical antipsychotic comparator
rates as seen in the table below digitally copied from the applicant’s submission.
Table 5: Percentage of Patients With Akathisia, Restlessness, or EPS TEAEs During the Double
Blind Treatment Period in Group 1A (Controlled Schizophrenia Studies-Safety Population
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BEST AVAILABLE
COPY

These are manageable side effects and this is seen in the rates of concomitant
medication use of propranolol and benztropine and trihexyphenidyl. The applicant
provides analysis of time to event of EPS and akathisia that is consistent to the Barnes
Akathisia rating scale (BARS) time courses. Also the percent of patients with ongoing
TEAEs of these sorts that might be ascribed to the DDCAR metabolite that may be
continuing to go up even after stopping the drug does not appear to be unbalanced in
the active control groups.
Table 6: Number (%) of Patients With Ongoing TEAEs of Akathisia or EPS in Group1A (controlled
Schizophrenia Studies) – Safety Population

Akathisia in the bipolar studies was higher than the schizophrenia studies but that is
consistent with the general literature for antipsychotics used in the bipolar population.
The incidence rates for akathisia (19.8%) and EPS (26.2%).
Table 7: Percentage of Patients With Akathisia, Restlessness, or EPS
Cariprazine Modal Daily Dose
3-6 mg
(N = 263)

9-12 mg
(N = 360)

Cariprazine
Overall
(N = 623)

4.8

19.8

20.6

20.2

0

2.7

2.2

2.4

2.3

6.8

6.7

6.7

0

0

0.6

0.3

EPS TEAE

11.5

26.2

29.2

27.9

EPS ADO

0.2

0.4

1.4

1.0

Placebo
(N = 442)
Akathisia TEAE
Akathisia ADO
Restlessness TEAE
Restlessness ADO
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ADO = adverse event leading to drop-out (premature study discontinuation); EPS = extrapyramidal symptoms
(excluding akathisia and restlessness); TEAE = treatment-emergent adverse event.
Source: Appendix VI, Table 7.4.5.3 and Table 7.6.3.

Only one patient stopped the medication due to an SAE of akathisia and the symptoms
resolved at one week. Again the symptoms appear to be manageable with common
concomitant medications. The proportion of patients with improvement of these ongoing
(b) (4)
events after discontinuation improves
as
can be seen in the table below.
Table 8: Number of Patients With Ongoing Treatment-Emergent Averse Events of Akathisia or EPS
at the End of Treatment in Group 2A (Controlled Bipolar Mania Studies)-Safety Population

Akathisia and suicidality: I agree with the sponsor’s analysis that the development
program does not support the concept that akathisia is associated with suicidality or
worsening of psychiatric condition. I reviewed the literature using pubmed search for
terms “akathesia” and “suicid-” and could not find trial evidence of the theorized
association. It is not supported in the sponsor’s analysis of their own data. There may
be an association that could be observed by an analysis of all clinical trials of
antipsychotics and antidepressants but that is beyond the scope of this review. There
was no evidence of this from the analysis in the schizophrenia or bipolar programs.

CPK elevations:
(b) (4)
Transaminase elevations:
will improve the risk of CPK
elevation seen the development programs. A detailed review of the increased risk is on
page 32 of Dr. Levin’s CDTL memo. The elevations were mostly found in correlation
with increases in transaminases. The analysis of the transaminases will be discussed
later. The tables are illustrating this finding. The resubmission provides no further cases.
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Table 9: Mean Changes in CPK in the Controlled, 6 week Schizophrenia
Studies

Hepatic Safety:
Dose-related increases in mean aminotransferase levels were observed with
cariprazine treatment. In both the controlled schizophrenia and bipolar mania studies,
mean increases in alanine aminotransferase (ALT) levels of ≤ 6 U/L were observed with
modal doses up to 6 mg/day, while the increase with the 9-12 mg/day modal dose was
about 9 U/L, compared with ≤ 3.7 U/L in the placebo group. Approximately 1% - 2% of
patients across the placebo, cariprazine, risperidone, and aripiprazole groups in the
schizophrenia studies had aminotransferase elevations > 3 × upper limit of normal
(ULN). The corresponding incidence in the bipolar mania studies was about 2% for the
placebo and cariprazine 3-6 mg/day modal dose groups, and about 4% for the 9-12
mg/day modal dose group. Cariprazine treatment was not associated with bilirubin
elevations or with dose-related mean changes in total bilirubin. In addition, there were
no Hy’s law cases.
This data was reananalyzed by Dr. Senior and detailed in his review. He concurs with
the sponsor’s findings.
(b) (4)

Elevations in blood pressure:
dose associated risks for increasing blood pressure. The data from the supportive
new studies were seen by the sponsor to support the finding previously seen in the
NDA. Overall, the clinical data show dose-related increases in mean blood pressure, as
well as dose-related shifts to clinically significant levels (ie, normotensive or prehypertensive to Stage I hypertension blood pressure values (SBP 140-159 mm Hg or
DBP 90-99 mm Hg). Mean changes with cariprazine doses up to 6 mg/day were < 2 mm
Hg, thus unlikely to be of clinical relevance. The incidence of shifts and outliers for
25
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cariprazine doses up to 6 mg/day were comparable to placebo and the active
comparators, while cariprazine doses of 9-12 mg/day had a somewhat higher rate of
shifts to Stage I hypertension.
Table 10: Mean Change in Blood Pressure From Baseline at the End of the Treatment Period in
Group 1A (Controlled Schizophrenia Studies)-Safety Population

Table 11: Mean Change in Blood Pressue From Baseline at the End of the Treatment Period in
Group 2A (Controlled Bipolar Mania Studies)-Safety Population

Ocular safety:
There is no new ocular information included in the resubmission. I agree with the
sponsor’s assessment. “While the clinical data generated in the cariprazine
development program do not demonstrate a pattern of drug-induced ocular toxicity, the
lenticular findings in dogs coupled with the nonspecific and non-causally related
lenticular changes in humans have led Forest to include cataract language in the
nonclinical and clinical sections of the label.”
This opinion also aligns with our Ophthalmology consultants recommendations.
Ophthalmology review conclusions:
1. Animal data demonstrated a risk to dogs of developing cataracts following
administration of cariprazine and a risk to rats of developing retinal degeneration
following administration of cariprazine.
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2. The review of potential cataract development was confounded by apparent
errors in assessment, grading and/or recording of lens scores during the clinical
trials, but no evidence of rapid cataract development or high frequencies of
cataract development were observed in the human clinical trials. The findings in
humans are therefore not consistent with the findings in dogs. Long term
development or low frequencies of cataract development cannot be ruled out
without carefully monitoring in clinical trials or practice over a period of at least 3
years.
3. Limitations exist in the number of patients available (85 patients) for one year
follow-up with macular OCT testing, and limitations exist in the methods available
to detect early peripheral retina changes. With the technology currently available,
there was no signal of retinal degeneration in human studies similar to that seen
in rat studies. Due to the limited number of patients studied, adverse events at
frequencies less than 4% may not have been detected.
4. Ocular adverse reactions were reported in 5-6% of patients. The most
frequently reported ocular adverse reaction was blurred vision which accounted
for approximately half of the reported ocular adverse reactions. The physiologic
cause of the blurred vision was not identified in the clinical trials.
Recommendations:
There is no objection to the approval of NDA 204-370 for cariprazine from an
ophthalmologic prospective. If the application is approved, it is recommended
that the labeling include information on the potential for cariprazine to cause
cataracts in dogs and retinal degeneration in rats. It is also recommended that
the adverse reactions section of the labeling include blurred vision as an event
which was observed in clinical trials in 2-3% of patients, and cataract
development as a rare event.
Continued post marketing vigilance for ocular events should be able to detect if events
are happening and the concerns should be elevated to warnings in the future.
Phosolipidosis Nonclinical safety margin concerns:
Adrenal toxicity:
(b) (4)

improves the safety margins for the
phospholipidosis seen in the nonclinical program. For adrenal insufficiency to arise 90%
of the gland would have to be compromised. It would have been more appropriate to
assess adrenocortical function in the program to assess this risk. There was no
systematic assessment of adrenocorticotropin hormones performed in the clinical
program thus far. There were no reports of adrenal insufficiency or suppression but it
would be unlikely that there would have been spontaneous reports. There are no events
that appear to be cases. The background rate of fatigue, nausea and vomiting are
common in schizophrenia antipsychotic program and may be masking the rate without a
specific study. I agree with the recommendations of Dr. Abraham from DMEP on Sept
10, 2013 in his review of this program.
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Dr. Abraham recommended the following:
1. If DPP makes a final determination for approval, the division should consider
labeling the possibility of adrenal hypofunction.
2. Consideration should be given to postmarketing enhanced pharmacovigilance
of adrenal insufficiency.
3. If the cariprazine is approved, a post-marketing study should include baseline
and periodic online adrenal function evaluations. In an ideal situation, the test of
choice at baseline includes a 250 mcg ACTH stimulation test along with a
morning, fasting ACTH level, electrolyte panel and plasma rennin activity in all
patients. If this is not feasible in a large trial, another option would be checking a
morning fasting cortisol instead of conducting an ACTH stimulation test. In this
scenario, all participants with a morning, fasting cortisol level ≤ 3 mcg/dL should
undergo the ACTH stimulation test to confirm the diagnosis of adrenal
insufficiency. Participants with a morning, fasting, cortisol level of ≥ 18 mcg/dl are
adrenally sufficient and do not need to undergo a 250 mcg ACTH stimulation
test. Participants with morning, fasting, cortisol levels >3 but ≤ 18 mcg/dl are
considered to have ‘indeterminate’ adrenal function status. In these patients the
need for testing should be based on the pre-test probability of adrenal
insufficiency (e.g., baseline symptoms consistent with adrenal insufficiency).
After starting cariprazine, DMEP recommends periodic evaluation (e.g. every 6
months) of vital signs including blood pressure and blood draw for fasting ACTH,
cortisol, electrolyte panel and plasma renin activity.
4. In a post-marketing study, a controlled study design is desirable, and, given
the rarity of adrenal insufficiency, a single cohort, long-term (e.g. 3-5 years) study
could be designed. Each case of adrenal insufficiency identified would be
evaluated by endocrinologists with expertise in adrenal diseases in order to
determine whether the adrenal failure is primary and, if so, the etiology.
5. DMEP also recommends conducting endocrine assessments in the ongoing
depression program. Specific recommendations should be tailored to the specific
phase of development.
These elements should be addressed in the long term maintenance trials. Also
incorporating them in a trial to find the lowest maintenance dose would help increase
the safety margin for this possibly late occurring AE.
Pulmonary:
There is a similar rate of pulmonary disorders in both groups in both the short
term and long term studies. There is no informative new data supplied from the clinical
program with this resubmission.
The safety margins are 2.2 for the maximum daily dose from the preclinical
program for pulmonary inflammation. This a very low safety margin for an
unmonitorable safety concern. The pathology slides were re-reviewed internally and
provide me with reassurance that the pathology seen in the preclinical program does
not relate to the primary pulmonary fibrosis pathology seen in humans. Please see the
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primary and secondary reviews for details of the non-clinical review of the resubmission.
They both concur that the application is approvable based on this analysis.
Again, finding the lowest dose necessary for maintenance after acute
stabilization will provide an increased safety margin and improved risk/benefit ratio.

8 Postmarket Experience
N/A
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9 Appendices

9.1 Literature Review/References
N/A

9.2 Labeling Recommendations
Labeling negotiations are ongoing. See attached label for details.

9.3 Advisory Committee Meeting
N/A
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I. Introduction
Cariprazine is an oral atypical antipsychotic, studied in schizophrenia and mania in patients with
bipolar disorder. Cariprazine is not approved in any other country. Dr. Mathis and others discuss its
similarity to and differences from other anti-psychotics with respect to effects on dopamine and
serotonin receptors and I will not consider them further, as there is no claimed or demonstrated
clinical consequence of these possible differences. The applicant, Forest Laboratories, in some ways
did a better than usual assessment of dose response; of 7 controlled studies (4 in schizophrenia and
3 in bipolar disease), all but two randomized to > 1 dose or dose titration plan and 3 of the
schizophrenia studies randomized to fixed doses. Nonetheless, the studies have failed to define the
effective dose because of a relatively unusual problem: the presence of an active metabolite,
didesmethylcariprazine (DDCAR), with a very long half-life that causes it to accumulate for at least
3-4 weeks (there is continuing discussion of the relevant half-life and insufficient data to determine
when a blood level plateau is reached but it is almost certainly at least 4 weeks). The total active
moiety (mostly cariprazine plus DDCAR) also continues to accumulate, again with a plateau at least
4 weeks. Drugs with such a long half-life would usually be at least considered for administration
using a loading dose with subsequent reduced doses to gain reasonably prompt effective blood
levels and avoid unnecessary accumulation beyond what is needed for a full effect. As will be
discussed further below, in 6 week studies in schizophrenia, using a fixed dose, cariprazine has an
effect as early as one week, at a time when total active moiety (cariprazine plus DDCAR) is barely a
third of what it is at 4-6 weeks with continued dosing. Unfortunately, this accumulation comes at a
cost, a high rate of unwelcome and troublesome adverse effects characteristic of the class, notably
akathisia/restlessness and extrapyramidal effects, that continue to increase over time as the DDCAR
accumulates. The available data thus do not provide support for a dose that will be fully effective
but lacking in important, serious side effects. Akathisia is very distressing and can lead to
suicidality, and the extrapyramidal effects are not only troublesome, but could lead to an increased
likelihood over time of tardive dyskenesia. Whether these adverse effects, at the high rates
observed, could be acceptable if they were unavoidable, with appropriate warnings, second-line
status, etc, has not been determined. What seems clear at present, however, is that there is no reason
to believe they cannot be substantially mitigated by alternative dose strategies.
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should almost certainly have been accompanied by a subsequent decrease in dose, i.e., a loading
dose approach. This, however, was not attempted.
Dr. Mathis has summarized the results of the 3 supportive controlled trials in schizophrenia and the
following table gives the high level results (omitting standard errors, etc) for the primary MMRM
results (LOCF results were very similar).
Treatment

Fixed-Dose Studies
RGH-MD-04
Placebo

Cariprazine
3 mg

6 mg

N

149

151

154

Baseline PANSS

96.5

96.1

95.7

Change at Week 6

–14.3

Placebo-Subtracted
Change

—

P-value

—

–20.2
–6.0

0.004

–23.0

Flexible-Dose Study
RGH-MD-16
Cariprazine

Aripiprazole
Placebo
10 mg

150
95.6
–21.2

RGH-MD-05

1.5 mg

3 mg

4.5 mg

Risperidone
Placebo
4 mg

Cariprazine
3 – 6 6 – 9 mg
mg

148

140

140

145

138

145

147

147

97.3

97.1

97.2

6.7

98.1

96.6

96.3

96.3

–29.27

–16.0

–13.29

–8.8

–7.0

—

< 0.0001

0.0008

—

–21.27
–7.97

0.002

–21.45
–8.16

0.001

–23.77
–10.48

<

–15.98

—

< 0.0001

—

–22.8
–6.8

–9.9

0.003 < 0.0001

An additional study, RGH-MD-03 (see CDTL review, p 21-27) gave more borderline results. It
compared titrated doses (1.5-4.5, 6-12), with most patients getting 4.5 or 12 mg, in groups with
sample sizes about 125, showing PANSS differences at 6 weeks of -4.8 and -2.9 points for the low
(b) (6)
and high range respectively. Only the low range showed a borderline significant result,
(b) (6)

All in all, there was evidence of dose-response, at least up to 6 mg. The question remains, however,
whether this was the effect of the initial dose, with primarily cariprazine the active moiety in blood,
or whether the DDCAR accumulation contributed.
Results in 3 studies of bipolar mania (all 3 week studies) did not use stable doses but titrated
patients to 3-12 mg (studies MD-31 and MD-32, with final doses averaging about 10.5 mg/day) or
randomized to two ranges, 3-6 mg and 6-12 mg). Results in both ranges were essentially identical as
shown in the figure below for study MD-33.
The time course of response strongly suggests that cariprazine was effective well before large
amounts of DDCAR had accumulated, suggesting that the daily dose could have been lowered. This
is shown in time course plots or schizophrenia trials MD-04 and MD-05, where effects at higher
doses are seen by week 1, with effects at lower doses appearing at week 2-3. Similarly, in bipolar
disease, effects were also seen by 7-11 days, again, before significant DDCAR accumulation.
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–25.9

Study MD-04
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Study MD-05

6

Reference ID: 3409490

Change from Baseline in YMRS Total Score by Visit Study MD-33

It is therefore clear that cariprazine at a dose of 6 mg initiates a response when total active moiety
blood levels are about 1/3 (or less) of the eventual plateau level and that lower doses have an effect
at perhaps ½ of their final plateau level. If the accumulating active moiety had no consequence, this
would not represent a problem (although we might seek further dose-response data post-approval)
but the safety consequences of accumulating active moiety are serious and important.
III. Safety
As detailed in the MO review (Becker), CDTL review (Levin) and Division Director’s review
(Mathis) there were dose-related adverse effects of cariprazine. This is seen in overall (pooled)
event rates, as the following selected examples of neurological effects show.
Treatment
N
Akathesia
Restlessness
EP Symptoms
Parkinson
EP Disorder

Placebo
102.6
4.1
2.7
9.4
8.1
4.3

1.5-3 mg
583
10.3
3.8
15.6
13.6
7.2

Cariprazine
4.5-6 mg
9-12 mg
794
563
14.2
18.1
6.3
8.2
20.9
25.9
17.4
23.3
8.3
13.3

Risp
140

Aripip
152

8.6
2.9
27.1
24.3
12.9

7.2
3.3
5.9
5.3
3.9
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In schizophrenia studies similar results are seen for akathisia and restlessness and Parkinsonism.
% Adverse Effects
Cariprazine
Risp
Aripip

Akathesia
Restlessness
Parkinson

Placebo

1.5-6 mg

6-12 mg

4 mg

10 mg

Extension

3.6
3.1
6.3

10.6
4.4
13.7

13.7
7.0
19.6

8.6
2.9
24.3

7.2
3.3
5.9

15.5
5.6
18.0

Mania studies showed similar results
% Adverse Effect

Akathesia
Restlessness
Parkinson cluster

Placebo

Cariprazine

Open extension

4.8
2.5
9.5

20.2
6.4
23.4

32.6
6.5
19.2

These results for the whole population do not reflect results over time (many patients do not
complete the 6 weeks of study. The figures below show cumulative rates for time to first reported
akathisia in studies MD-04, MD-16, and MD-05.
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In all three studies, events accumlate significantly over time on cariprazine, in contrast to rates with
aripiprazole and risperidone, which substantially “max out” by 2 weeks. Rates are clearly higher at
the 6 mg and 6-9 mg dose, over 30% in study MD-05 where mean dose approached 9 mg.
It is overwhelmingly likely that these acumulating rates reflect accumulating DDCAR which, as
noted, did not seem needed for effectiveness after initial doses of 3, 4.5 or 6 mg.
Other safety issues will need attention. These are discussed by Dr. Mathis. Of note, the higher doses
have fairly clear blood pressure elevation effects, but lower doses have little or no effect. It appears
probable that studies of lower doses will show effectiveness and avoid this issue. CPK elevations
will also need attention, but these too are dose-related so that the impact of lower doses will need to
be assessed. Like other cariprazine effects, CPK elevations occur late, probably reflecting DDCAR
accumulation. I agree with Drs. Senior and Mathis that there do not appear to be consequential
hepatotoxic effects, but this will bear watching. Animal data suggest potential ophthalmic toxicity
(cataracts, retinal degeneration) and open-label extension studies revealed cataracts and other
abnormalties. Without a long-term control group a causal relationship cannot be established, but
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reaction with this drug, and there is evidence from the safety database that new cases of akathisia
are accumulating throughout the 6 week long schizophrenia trials at a rate significantly higher than
the comparator drugs—in other words, new cases are reported over time in relationship to DDCAR
accumulation, and we are not able to evaluate the full extent of that accumulation after only 6 weeks
of controlled clinical trial data.
As a result of the inadequate dose assessment in the development program, we are left with
evidence of efficacy (even some dose response in patients with schizophrenia), but with no datasupported way to inform physicians how to dose this drug even during the acute response period. It
would make pharmacokinetic sense that the dose could be (perhaps substantially) lowered after
initial loading, but we cannot determine what the loading schedule should be or what the lowest
effective dose after acute control of symptoms is from the studies conducted. Without these data,
we cannot write a comprehensive Dosing and Administration section of labeling for physicians.
Although that might be acceptable in the absence of troublesome toxicity, it is a problem here as
new cases of concerning adverse reactions continue to occur throughout the first six weeks of
treatment.
Although not powered to detect superiority over other drugs, two of the schizophrenia trials had
active comparators included for assay sensitivity. In one study (MD-04), aripiprazole change from
baseline in PANSS score was similar to that seen in the cariprazine 3 mg and 6 mg groups. In a
separate study (MD-16), risperidone produced about 5 more points of improvement on the PANSS
total score than cariprazine 4.5 mg/day. These data could be cautiously interpreted to mean, at least
in the first 6 weeks of treatment, that cariprazine has efficacy within the range of approved drugs,
i.e., there is no evidence of an advantage that might overcome safety concerns.
It would not, in my opinion, be appropriate to approve cariprazine based upon studies too short to
explore the effect of DDCAR accumulation on safety and efficacy when we know from the
pharmacokinetics that DDCAR will accumulate to as yet unmeasured high serum concentrations
after the period for which we have acute trial data (3-6 weeks), and we know from our analyses of
the safety database that new cases of serious adverse reactions (e.g., akathisia and CPK > 1,000)
occur at a rate higher than the comparator drugs weeks into the studies. Schizophrenia and bipolar
mania are chronic diseases that will require extended (perhaps lifetime) treatment, and we don’t yet
know what lower dose to recommend after acute control of symptoms. Currently available
treatments have much shorter half-lives than DDCAR, and treatment recommendations after acute
response are similar among approved drugs in the class—labeling recommends continued treatment
at the dose that worked acutely, but this advice would clearly not be applicable to a drug with a 2-3week half-life for the major contributor to efficacy over time. Apart from long-term use, even for
acute treatment, there is reason to think that the doses used are several times what would be needed
if a loading dose was utilized.
I believe that cariprazine could have a place in the armamentarium of choices to treat schizophrenia
and bipolar mania, and that the long half-life of the active metabolite could be worked up to be a
beneficial part of treating patients who are often medication averse and noncompliant, but the
(b) (4)
sponsor has not yet provided a data-supported
dose required for efficacy after
the initial (e.g., one week) treatment period. We should recommend that the sponsor explore lower
doses including loading doses, and they should establish the lowest effective dose/doses required
for extended treatment prior to approval.
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There are thus two areas that require further development. First, even in the acute treatment studies,
high rates of akathisia and EPS were seen growing over time, reflecting the at least one month
period required to reach a stable exposure and a blood level many times the level that was effective
in the first week. Second, while it has not been Division policy to require maintenance of effect
studies prior to approval for drugs in this class, this case is different in my view because this drug is
pharmacokinetically distinct from others in the class—the long half-life of DDCAR makes
examination of maintenance efficacy particularly relevant for this drug. From the PK data we have,
it is likely that much lower doses would maintain efficacy after acute control of symptoms, and I
believe we need to know how much lower the drug can be dosed and still be effective during the
maintenance phase of treatment before we can recommend approval. At a minimum, we need to
know what we usually know when we approve a drug in this class for acute treatment (we usually
issue a post-marketing commitment to study maintenance efficacy): the dose to recommend after
acute treatment, and an evidence-based dose has not yet been identified for cariprazine.
There are several safety issues that have been identified by the team, and while many of these are
expected from this class of drug, some are unique to cariprazine. Many of the safety issues are
dose-related and worsen over time, another reason to find the lowest effective dose so that a
balanced interpretation of the safety data can be made in light of the surely lower doses required to
maintain efficacy after acute treatment.
In summary, we have evidence of efficacy, but we also have evidence of the accumulation of
DDCAR during the 3-6 week trial periods of the studies conducted, and of further accumulation
after that period.. We have identified several safety issues that are concerning, some that are seen at
significantly higher rates in patients taking cariprazine than in the patients taking active controls in
the same trials, but we do not know what the rates for these adverse reactions would be on the
lowest effective dose because that dose has not yet been identified. We should encourage the
sponsor to design a trial that will address two unanswered questions: what is the lowest effective
dose at steady state for DDCAR and how should the physician utilize the drug during the acute
disease setting? Without answers to these questions we do not believe the drug can be used safely.
Pharmacology
Cariprazine is an atypical antipsychotic that if commercialized would be only the second drug
available in the class with partial agonism at the D2 receptor (the other drug is aripiprazole and the
others in the class are primarily antagonists at D2). In addition, there appears to be a 3-10 fold
greater D3 vs. D2 selectivity for cariprazine; whether this greater affinity for D3 has any clinical
advantages in the treatment of schizophrenia or mood disorders is unknown.
Clinical Pharmacology/Biopharmaceutics
The sponsor submitted 14 clinical pharmacology studies (10 in healthy subjects and 4 in patients)
along with 35 in vitro studies. Among these studies were two ascending dose PK studies in healthy
volunteers, 2 multiple dose PK studies in healthy volunteers, and 2 multiple dose PK studies in
patients. The sponsor also studied hepatic impairment, the effect of food, receptor binding, and
effect on QT. Population PK data were also collected and the Office of Clinical Pharmacology
conducted several exposure-response analyses.
Key Findings
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Cariprazine is primarily metabolized by CYP3A and CYP2D6 with only about 1% excreted
in the urine unchanged.
Half-lives of cariprazine and its major active metabolites are long; mean values for
cariprazine, DCAR, and DDCAR were approximately 3-9 days, 2-4 days, and 2-3 weeks,
respectively.
Multiple-doses resulted in significant accumulation of cariprazine and its major metabolites;
there was an approximate 25-fold increase in total exposure between Day 1 and Day 14.
In a study in patients (n=4) dosed 12.5 mg/day for 27 days, DDCAR exposure was about 3fold higher than cariprazine, accounting for about 70% of the total activity after acute
treatment.

Slightly more than dose proportional increase in AUC and Cmax were observed for DDCAR
after multiple dose administration in the range of 1.5 mg to 21 mg per day—this nonlinearity
is minimal within the dose range of 3-5 mg/day.
Several adverse events were exposure-dependent and therefore time-dependent: akathisia,
extrapyramidal syndrome, parkinsonism, and nausea/vomiting.
Food does not significantly change PK parameters.
Total effective exposure (CAR + DCAR + DDCAR) was not impacted by mild or moderate
hepatic impairment.
Women had 13% higher total exposure than men.
Ketoconazole increased total exposure by about 100%.
There was a concentration-dependent improvement in schizophrenia patients in 6 week
trials.
There was no concentration-dependent improvement in bipolar patients in three week trials.
There were no clinically meaningful exposure differences based upon body weight, gender,
age, or race.
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After 3-7 days, it seems (from the figures above) that the parent (CAR), and the first metabolite
(DCAR) are at steady state, but the second metabolite (DDCAR) is continuing to increase. After
Day 16, DDCAR is responsible for most of the activity, and this activity is increasing.
Clinical
The clinical team (Drs. Levin and Becker) have concluded that efficacy has been demonstrated for
the treatment of schizophrenia and mania of bipolar disorder and I agree with them. Three pivotal
studies in schizophrenia and three in bipolar mania were positive. The clinical team has
recommended a Complete Response action secondary to multiple safety issues; they have
concluded that because of the long half-live of DDCAR, patients would be exposed to unnecessarily
high doses after the acute treatment period evaluated by the clinical trials.
Efficacy: Schizophrenia
Efficacy in the treatment of schizophrenia was demonstrated in three 6-week randomized, doubleblind, placebo-controlled studies (MD-04, MD-05, and MD-16) at doses from 1.5 mg/day to 9
mg/day. There were 1,049 adult subjects with acute exacerbation of schizophrenia enrolled from
around the world. Two of the studies were of a fixed-dose design with active comparators; the third
was a flexible-dose-range study comparing two ranges and did not have an active comparator.
These studies enrolled the same population of patients and used identical primary and secondary
endpoints. A modest dose response relationship is evident from the results (see below).
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Fixed-Dose Studies
RGH-MD-04

Flexible-Dose Study
RGH-MD-16

RGH-MD-05

Cariprazine
Cariprazine
Cariprazine
Risperidone
Aripiprazole
Placebo
Placebo
Placebo
3
–
6
mg/ 6 – 9 mg/
10 mg/day
4 mg/day
(N = 149) 3 mg/day 6 mg/day (N = 150) (N = 148) 1.5 mg/day 3 mg/day 4.5 mg/day (N = 138) (N =145)
day
day
(N = 151) (N = 154)
(N = 140) (N = 140) (N = 145)
(N = 147) (N = 147)
Baseline PANSS
total score,
96.5 ± 9.1 96.1 ± 8.7
mean ±
PANSS (MMRM)
Change at Week 6
–14.3
–20.2
LS mean (SE)
(1.5)
(1.5)
–6.0
(–10.1,
LSMD (95% CI)
—
–1.9)
a
—
0.0044
P-value
0.0044
Adjusted P-valueb —
PANSS (LOCF)
Change at Week 6
–11.0
–16.4
LS mean (SE)
(1.4)
(1.4)
–5.4
(–9.3,
LSMD (95% CI)
—
–1.4)
c
—
0.0078
P-value

95.7 ± 9.4 95.6 ± 9.0 97.3 ± 9.22 97.1 ± 9.13 97.2 ± 8.66 96.7 ± 9.01 98.1 ± 9.50 96.6 ± 9.3 96.3 ± 9.3 96.3 ± 9.0

–23.0
(1.5)
–8.8
(–12.9,
–4.7)
< 0.0001
< 0.0001

–21.2
(1.4)
–7.0
(–11.0,
–2.9)
0.0008
—

–13.29
(1.82)

–18.9
(1.4)
–7.9
(–11.8,
–4.0)
< 0.0001

–18.8
(1.4)
–7.7
(–11.7,
–3.8)
0.0001

–11.84
(1.54)

—
—
—

—
—

–21.27
(1.77)
–7.97
(–12.94,
–3.01)
0.0017
—

–21.45
(1.74)
–8.16
(–13.09,
–3.22)
0.0013
—

–23.77
(1.74)
–10.48
(–15.41,
–5.55)
< 0.0001
—

–29.27
(1.74)
–15.98
(–20.91,
–11.04)
< 0.0001
—

–16.0
(1.6)

–19.38
(1.58)
–7.55
(–11.80,
–3.29)
0.0005

–20.67
(1.59)
–8.83
(–13.09,
–4.57)
< 0.0001

–22.25
(1.55)
–10.42
(–14.63,
–6.20)
< 0.0001

–26.94
(1.60)
–15.10
(–19.38,
–10.82)
< 0.0001

–12.3
(1.5)

—
—
—

—
—

–22.8
(1.6)
–6.8
(–11.3,
–2.4)
0.0029
0.0029

–25.9
(1.7)
–9.9
(–14.5,
–5.3)
< 0.0001
< 0.0001

–18.6
(1.5)
–6.3
(–10.2,
–2.4)
0.0016

–20.2
(1.5)
–8.0
(–11.9,
–4.0)
< 0.0001

a P-values for MMRM were based on a mixed-effects model for repeated measurements with treatment
group, (pooled) study center, visit, and treatment group by visit interaction as fixed effects, and baseline
and baseline-by-treatment as covariates using an unstructured covariance matrix.
b Adjusted p-values = adjusted by matched parallel gatekeeping procedure.
c P-values for LOCF were based on an ANCOVA model for change from baseline, with treatment group
and pooled study center as factors and the baseline value as a covariate.

Efficacy was demonstrated for the primary (change from baseline to Week 6 on the PANSS total
score) and secondary (change from baseline to Week 6 CGI-S) endpoints, by both MMRM
(specified) as well as LOCF (sensitivity) models for the analysis. Efficacy was dose-related with
higher doses resulting in modestly greater changes in the efficacy endpoints. In addition,
statistically significant improvement could be measured after one week of treatment with the higher
doses in each trial (compared to 2-3 weeks with the lower doses—see below).
In the fixed-flexible dose range study (MD-05) at Week 6, the mean dose in the lower-range group
was 5.58 mg/day and in the higher-range group the mean dose was 8.39 mg/day. Subgroup
analyses did not distinguish efficacy differences based upon gender, age, race, or geographic region.
Time of onset of effect
A statistically significant change in PANSS scores is evident at the 6 mg dose and with aripiprazole
in Study MD-04 by Week1, and at the 3 mg dose, by Week 3 (see below).
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MD-31
Placebo
(N = 117)

Cariprazine
3-12 mg/day
(N = 118)

30.2 ± 5.24

30.6 ± 4.99

–8.9 (1.08)

–15.0 (1.08)

LSMD (95% CI)

—

–6.1 (–8.9, –3.3)

p-Value

—

< 0.0001

–8.5 (1.1)

–15.5 (1.1)

LSMD (95% CI)

—

–7.0 (–10.0, –4.0)

p-Value

—

< 0.0001

Baseline YMRS Total Score
Mean ± SD
YMRS: Primary Analysis (LOCF)
Change at Week 3,
LS mean (SE)

YMRS: Sensitivity Analysis (MMRM)
Change at Week 3,
LS mean (SE)

By-Visit Change from Baseline in YMRS Total Score (LOCF) Study MD-31
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It is apparent that there is an effect at 1-1.5 weeks, a time when there is relatively little DDCAR
present.
Study RGH-MD-32
This study was very similar in design to MD-31 (above); it was conducted 28 centers with 10
centers in the US. The results were statistically significant beginning at Day 4 and the trial was
positive at its 3-week endpoint (see below).
MD-32
Placebo
(N = 117)

Cariprazine
3-12 mg/day
(N = 118)

30.2 ± 5.24

30.6 ± 4.99

–8.9 (1.08)

–15.0 (1.08)

LSMD (95% CI)

—

–6.1 (–8.9, –3.3)

p-Value

—

< 0.0001

–8.5 (1.1)

–15.5 (1.1)

LSMD (95% CI)

—

–7.0 (–10.0, –4.0)

p-Value

—

< 0.0001

Baseline YMRS Total Score
Mean ± SD
YMRS: Primary Analysis (LOCF)
Change at Week 3,
LS mean (SE)

YMRS: Sensitivity Analysis (MMRM)
Change at Week 3,
LS mean (SE)

Study RGH-MD-33
This study was a fixed-flexible two-dose-range study. It was conducted in 65 centers with 23
centers in the US. The two dose ranges were 3-6 mg and 6-12 mg. Randomization to the ranges
and placebo was 1:1:1. Doses were titrated in the lower range group: 1.5 mg on day one, then 3 mg
on days 2 and 3, then up by 1.5 mg based upon response and tolerability up to a maximum of 6 mg.
Doses were titrated in the higher range group: 1.5 mg on day one, 3 mg on day 2, 6 mg on Day 3
and then increase in increments of 3 mg to a maximum of 12 mg/day by day 5. About 70% of
patients in each dose group were titrated to the maximum dose permitted by the dose range. The
mean final daily dose in the lower range group was 5.4 mg/day; the mean final dose in the higher
dose range group was 10.6 mg/day. There was no evidence of dose response in this study. The data
are presented below.
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MD-33
Placebo
(N = 160)

Cariprazine
3-6 mg
(N = 165)

6-12 mg
(N = 167)

33.2 ± 5.6

32.9 ± 4.7

–12.5 (0.8)

–18.6 (0.8)

–18.5 (0.8)

—

–6.1 (–8.4, –3.8)

–5.9 (–8.2, –3.6)

—

< 0.001

< 0.001

—

< 0.001

< 0.001

–12.1 (0.8)

–17.9 (0.8)

–17.4 (0.8)

LSMD (95% CI)

—

–5.8 (–8.0, –3.6)

–5.3 (–7.5, –3.2)

c

—

< 0.001

< 0.001

Baseline YMRS total score,
mean ± SD

32.6 ± 5.8

YMRS: Primary Analysis (MMRM)
Change at Week 3,
LS mean (SE)
LSMD (95% CI)
p-Value

a

Adjusted p-value

b

YMRS: Additional Analysis (LOCF)
Change at Week 3,
LS mean (SE)
p-Value

Change from Baseline in YMRS Total Score by Visit Study MD-33
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Conclusion: Efficacy has been demonstrated for up to 6 mg per day in patients with bipolar
mania/mixed episodes. Higher doses gave no suggestion of a greater effect.
Safety
The most frequent treatment-emergent adverse events with cariprazine were akathisia,
extrapyramidal disorder, constipation, and nausea/vomiting. Many of the TEAEs were dose-related,
including akathisia and extrapyramidal disorder. The table below summarizes the common AEs for
the pooled data from both development programs.
% Adverse Events, Pooled Data
Placebo

Risperidone
N = 140

Aripiprazole
N = 152

14.2
5.5
20.8
17.9
9.4
2.2
1.8
0.6
0.1
5.2
4.8
7.7
11.2
3.8
1

8.6
2.9
27.1
24.3
12.9
2.9
0.7
0
0.7
5.7
22.8
15.7
2.8
0

7.2
3.3
5.9
5.3
3.9
0.7
0
0
0
3.9
1.3
2.6
10.5
7.9
0

10.8
9.6
7.1
7.3
5.7
2.1

7.6
7.9
6
5.4
3.9
1.8

9.3
5.7
3.6
3.6
2.9
2.1

4.6
7.2
2
2
3.3
0

2
1.3
2.8
2.9
2.5
2.4

3.2
2.8
3.2
2.8
2.3
3

2.2
1.7
2.6
2.7
2.5
2.2

2.9
2.1
2.9
2.9
0.7
2.1

1.3
1.3
2
1.3
2
1.3

2.4

3.3

4.6

3.4

1.4

0.7

1.5
1.2
2.9

2.0
2.4
2.3

3.0
2.7
2.8

2.2
2.1
2.6

3.6
2.9
5

2
0.7
3.9

4.5 to 6 mg
N = 794

9 to 12 mg
N = 563

Overall
N = 1940

4.1
2.7
9.4
8.1
4.3
0.5
1.0
0.3
0.1
2.9
2.5
5
9.2
2.9
1.9

10.3
3.8
15.6
13.6
7.2
1.9
0.7
0.5
0.2
3.5
3.6
5.9
11.7
5.5
0.2

14.2
6.3
20.9
17.4
8.3
2.4
2.5
0.5
0
5.7
4.8
7.7
11.9
3.9
0.6

18.1
6.2
25.9
23.3
13.3
2.3
1.8
0.9
0
6
6.2
9.4
9.3
2
2.3

5.2
6
3.8
3.8
3.8
0.2

5.5
6
4.6
3.4
1.7
0.5

6.8
8.2
6.2
5.5
4.2
2.4

1.2
1.9
2.2
2.2
1.7
0.7`

1.4
1.2
1.7
2.4
2.7
1.2

1.2
1.6
0.9
1.8

N = 1026

Nervous System
Akathisia
Restlessness
Extrapyramidal Symptoms
Parkinsonism
Extrapyramidal Disorder
Dystonia
Musculoskeletal Stiffness
Dyskinesia
Tardive Dyskinesia
Dizziness
Tremor
Sedation
Insomnia
Anxiety
Mania
Gastrointestinal
Constipation
Nausea
Vomiting
Dyspepsia
Diarrhea
Hypersalivation
Other
Fatigue
Pyrexia
Appetite Decreased
Pain in Extremity
Back Pain
Vision Blurred
Investigations
Hypertension or Blood
Pressure Increased
CPK increased
Transaminase increased
Weight increased

Cariprazine

1.5 to 3 mg
N = 583

Most impressive from the table above is the percentage of patients with akathisia (restlessness could
reasonably be included in this AE). Akathisia is evident even at the low doses. Risperidone is
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generally regarded as a drug that causes significant akathisia, but the rate on risperidone is
significantly less than that seen on cariprazine, especially at the higher doses. Dr. Levin has made
the point in his review that akathisia is a very disturbing adverse reaction for patients, and that it can
lead to suicide and other dangerous behavior (motor restlessness, pacing, intentional self-injury,
violence directed at others). The tables below focus on EPS events in the schizophrenia and bipolar
programs. It is obvious from the tables that akathisia is a common adverse reaction in both
programs, but happens at a greater rate in the bipolar program.

Preferred Term

EPS and Akathisia in the Controlled
Schizophrenia Studies

Open Label
Extension
(48 weeks)

Group 1A
Group 1B
Cariprazine

Risperidone Aripiprazole

Overall
Placebo 1.5-6 mg 6-12 mg
(N = 584) (N = 1032) (N = 285)
n (%)
n (%) (N = 1317)
n (%)
n (%)

4 mg
(N = 140)

10 mg (N
= 152) n
(%)

Cariprazine
(N = 679)
n (%)

n (%)
EPS including
akathisia/restlessness

79 (13.5) 278 (26.9) 97 (34.0) 375 (28.5)

45 (32.1)

24 (15.8)

225 (33.1)

45 (7.7)

165 (16.0) 63 (22.1) 228 (17.3)

38 (27.1)

9 (5.9)

135 (19.9)

Akathisia

21 (3.6)

109 (10.6) 39 (13.7) 148 (11.2)

12 (8.6)

11 (7.2)

105 (15.5)

Restlessness

18 (3.1)

45 (4.4)

20 (7.0)

65 (4.9)

4 (2.9)

5 (3.3)

38 (5.6)

Dystonia cluster

2 (0.3)

14 (1.4)

7 (2.5)

21 (1.6)

4 (2.9)

1 (0.7)

12 (1.8)

Parkinsonism cluster

39 (6.7) 141 (13.7)

56 (19.6) 197 (15.0)

34 (24.3)

8 (5.3)

122 (18.0)

Tardive dyskinesia

1 (0.2)

1 (0.7)

0

Any EPS excluding
akathisia/restlessness

1 (0.1)

0

1 (0.1)

2

(0.3)
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Controlled Mania Studies
Group 2A

Open Label
Extension (16
Weeks)
Group 2B

EPS, including akathisia and
restlessness
EPS, excluding akathisia and
restlessness

Placebo
(N = 442)
n (%)
76 (17.2)
49 (11.1)

Cariprazine

Cariprazine

(N = 623)

(N = 402)

267 (42.9)
170 (27.3)

195 (48.5)
91 (22.6)

Akathisia

21 (4.8)

126 (20.2)

131 (32.6)

Restlessness

10 (2.3)

40 (6.4)

26 (6.5)

3 (0.7)

22 (3.5)

Dystonia cluster
Parkinsonism cluster
Dyskinesia

42 (9.5)
2 (0.5)

146 (23.4)
2 (0.3)

9 (2.2)
77 (19.2)
2 (0.5)

Hypokinesia

1 (0.2)

1 (0.2)

0

Musculoskeletal stiffness

6 (1.4)

12 (1.9)

9 (2.2)

0

0

1 (0.2)

Tardive dyskinesia

Comment: Because the primary moiety contributing to efficacy (DDCAR) is not yet at steady state
during the 3-6 week controlled trials submitted to support this application, it is likely that rates of
akathisia would be higher if it had been assessed for a longer period—from the tables above, the
rates of akathisia continue to increase in the long-term open label extension studies (2A and 2B) for
both indications. Identifying the lowest dose effective for maintaining efficacy will be critical as it
relates to this and other dose-related adverse reactions. Even with the limited period of 3 weeks for
the bipolar studies, the rate of akathisia is 1 in 5 patients (1 in 4 if the term “restlessness” is
included), which is more than twice the rate observed with approved drugs.
Relationship of Akathisia to Time on Drug
Because the half-lives are significantly longer for this drug and its metabolites compared to
approved drugs in the class, the review team was interested in time of onset of new cases of
akathisia in the longer controlled trials (6-week schizophrenia trials). For this drug with an
accumulating active metabolite (DDCAR, half-life between 2 and 3 weeks) responsible for the
majority of activity over time, the team reasoned that there could be late-onset cases of akathisia
and that if new events continued to occur throughout the studies, this would be evidence that safety
has not been adequately assessed (6-week trials are too short to assess adverse reactions due to
accumulating DDCAR). To explore time of onset of new akathisia cases in the clinical trials, the
safety database for the 6 week trials (schizophrenia) was analyzed for cases of akathisia and
restlessness as the key terms. The data by trial were sorted to censor each patient after the first
occurrence of an event of akathisia or restlessness. The data from the three schizophrenia trials are
plotted below (the bipolar trials were only 3 weeks long, which was too short to answer the question
of onset over time).
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From the figure above, new cases (first report) of akathisia/restlessness can be identified throughout
the controlled phase of this 6-week trial in patients with schizophrenia. From Study MD-04, it is
clear that cariprazine patients in the 6 mg group had twice as many akathisia-related events in six
weeks as those patients assigned to the 3 mg arm of the trial, and patients in both cariprazine arms
of the trial had more late-onset events than patients in the aripiprazole group. Moreover, after about
28 days, the event rate in the aripiprazole group has stabilized (no new events after 28 days), but
new onset akathisia events in the cariprazine groups, but particularly in the 6 mg group, continue to
occur until the end of the trial. From the figure, the 3 mg/day group looks very similar to placebo
and minimally worse than aripiprazole 10 mg.
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A similar pattern can be seen from this figure representing new akathisia related events in Study
MD-16. Dose-relatedness is less clear, but as was seen in MD-04, the cariprazine dose groups have
more akathisia and more late-onset cases of akathisia after no more new events occurred in the
risperidone arm.
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Although there is no active control in Study MD-05, the same dose-related late-onset of new
akathisia events is evident over time, and new cases are continuing to accumulate at the end of the
trial.
The most likely explanation for these late-onset new cases of akathisia is that DDCAR is
accumulating through the end of the trial for cariprazine patients well after patients on aripiprazole
and risperidone are at steady state. This would be predicted by the long half-life calculated for
DDCAR.
In my opinion, the studies submitted are not long enough to assess the totality of new onset cases of
akathisia for cariprazine-treated patients. While it is not possible to know how many more new
onset cases of akathisia we would have identified if the trials had been long enough to reach steady
state for DDCAR (fraction keeps increasing through at least 6 weeks for cariprazine patients), this is
evidence that we do not have controlled data collected over a long enough period of time to fully
assess this (and other) safety issues that may accumulate over time in a direct relationship to
accumulating DDCAR.
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Safety Issues of Interest
Ocular Toxicity
The potential for ocular toxicity was a focus of the review team. In pre-clinical studies, cataracts
were identified in a 13-week and 1-year dog study. Melanin binding of cariprazine was identified in
pigmented rats.
From the clinical trials data, the most common ocular AE associated with cariprazine was blurred
vision (2.2% for cariprazine patients and 0.7% for placebo patients). Seven cariprazine patients
discontinued treatment because of ocular AEs: one with a cataract, one with reduced visual acuity,
and five with other ocular AEs: blurred vision, diplopia, excessive eye blinking, photophobia, and
optic neuropathy.
The Division consulted the Division of Ophthalmology’s Dr. Chambers to evaluate the ocular
findings. His assessment was that cataracts could be a problem in humans as with dogs, but that the
studies were not long enough to demonstrate this finding (trials would need to be at least 3 years
long).
Regarding retinal toxicity, Dr. Chambers stated that the retinal degeneration seen in rats was not
observed in the human clinical trials and that the sponsor had adequately assessed patients in the
clinical trials.
Overall, Ophthalmology had no objection to approval of the NDA from an ophthalmologic
perspective. They recommend information in labeling to describe the potential for cataract
formation and to describe retinal degeneration in rats, as well as including blurred vision as a
common adverse event.
Hypertension
After finding a dose-related increase in blood pressure, the Division consulted Dr. Dunnmon from
the Division of Cardiorenal Products to assist us in interpreting blood pressure data from the
studies. He concluded that the intermediate and high doses were associated with higher shift rates
to higher JNC-7 blood pressure categories, while the lower dose largely looked the same as placebo.
He recommended that labeling identify the risk of blood pressure elevation with a recommendation
for weekly or biweekly blood pressure evaluations for the first month of therapy, then monthly for 3
months, then periodically during treatment with cariprazine. The relevant data from the reviews is
presented below. The lower doses appear to have minimal blood pressure effects.
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Changes in Blood Pressure and Pulse Rate in the Controlled Schizophrenia Studies
Cariprazine
Risperidone Aripiprazole
Placebo
Parameter,
4 mg
10 mg
1.5-6 mg
6-12 mg
Overall
(N = 584)
Unit
(N
=
140)
(N
= 152)
(N = 1032)
(N = 285)
(N = 1317)
n

Mean ±
SD

n

Mean ±
SD

Mean ±
SD

n

Mean ±
SD

n

n

Mean ±
SD

n

Mean ±
SD

Supine systolic blood pressure, mm Hg
Baseline

574

Change
from
baseline

120.6 ±
121.0 ±
120.5 ±
120.9 ±
120.8 ±
119.8 ±
1005
280
1285
138
150
11.2
10.6
11.1
10.7
10.5
9.4
0.9 ± 10.4

0.8 ± 10.3

2.4 ± 12.0

–2.2 ±
10.1

1.2 ± 10.8

1.7 ± 8.9

Supine diastolic blood pressure, mm Hg
Baseline
Change
from
baseline

574

76.6 ± 7.9

1005

0.4 ± 8.0

76.2 ± 8.0

280

0.8 ± 7.9

75.6 ± 8.8

1285

3.4 ± 9.3

76.1 ± 8.2

138

1.3 ± 8.3

77.5 ± 8.3

150

–1.6 ± 7.7

74.3 ± 6.7
0.8 ± 7.4

Supine pulse rate, bpm
Baseline

574

Change
from
baseline

76.6 ±
10.6

1005

–0.1 ±
12.6

77.5 ±
10.5

280

0.5 ± 11.5

77.9 ±
10.2

1285

1.5 ± 11.8

77.6 ±
138
10.4
0.7 ± 11.6

77.5 ±
12.3
0.2 ± 12.8

150

75.2 ±
10.0
0.0 ± 11.7

Change From Baseline to Endpoint in Blood Pressure and Pulse Rate Parameters in
Groups 2A and 2B (Bipolar Mania Studies)—Safety Population
Group 2A

Parameter, Unit

Placebo
(N = 442)
n

Mean ± SD

Group 2B
Cariprazine
(N = 623)

Cariprazine
(N = 402)

n

Mean ± SD

n

Mean ± SD

Supine systolic blood pressure, mm Hg
Baseline

439

121.8 ± 11.3

619

121.8 ± 10.5

400

121.7 ± 11.1

Change from baseline to
endpoint

439

–0.5 ±10.8

619

1.4 ± 10.3

400

1.4 ± 10.9

Supine diastolic blood pressure, mm Hg
Baseline

439

76.5 ± 7.8

619

76.8 ± 8.0

400

75.9 ± 8.5

Change from baseline to
endpoint

439

0.9 ± 7.7

619

1.7 ± 8.1

400

1.8 ± 8.6

Baseline

439

76.8 ± 10.4

619

77.6 ± 10.8

399

75.5 ± 10.2

Change from baseline to
endpoint

439

–0.7 ± 11.0

619

2.0 ± 11.6

399

–0.9 ± 12.2

Supine pulse rate, bpm
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Upward shift of JNC-7 blood pressure groups by dose range in controlled trials (baseline to
highest JNC-7 category recorded, n(%))
JNC-7 Category Shift
Controlled trials
Normal to Stages I or II
Pre-HT to Stage II
Normal to pre-HT
Pre-HT to Stage I
Stage I to Stage II

Placebo

1.5 - 3.0 mg

4.5 - 6.0 mg

9.0 - 12 mg

10 (5.1)
5 (1.7)
117 (59.7)
45 (14.9)
6 (11.8)

29 (10.3)
7 (1.6)
186 (66.2)
105 (24.0)
11 (17.7)

24 (13.9)
14 (4.2)
106 (61.3)
94 (27.9)
13 (27.1)

20 (5.8)
12 (2.1)
195 (56.7)
95 (16.7)
10 (10.4)

Comment: Upward shifts in categories are seen at the higher doses, but this is not evident in the
1.5-3 mg dose range.
Sustained Hypertension
Sustained Hypertension Criterion

SBP ≥ 140 mmHg and increase ≥ 15 mm Hg OR
DBP ≥ 90 mmHg and increase ≥ 10 mmHg at least 3
consecutive visits

Placebo

Cariprazine

N = 584

1.5-6 mg
N = 1032

6-12 mg
N = 285

0.9%

2.3%

1.9%

Risperidone

Aripiprazole

4 mg
N = 140

10.0 mg
N = 152

0

0

Comment: Very few patients in the controlled trials had sustained hypertension as defined above.
Overall comments on hypertension: The lower doses have a placebo-like small increases compared
to the higher doses, and this could be described in labeling so that physicians would know to
monitor blood pressure. Of course, if only lower doses were recommended, blood pressure
increases would not be an issue.
CPK Elevations
There was a dose-related increase in mean serum CPK demonstrated in the clinical trials (see
below). In addition, the review team identified three cases of rhabdomyolysis in the open label
safety phase of the trials—one of these patients (0831125) developed renal failure but recovered
(details are lacking), the other two were treated with fluids and recovered (one was reported as
recovering by Day 18, the other was reported as recovered by Day 28).
The mean CPK serum levels were increased in the 6 week schizophrenia studies, and these mean
increases were dose-related and not seen in the active comparators. In the cariprazine 1.5-6 mg and
6-12 mg groups, the mean percentage increases in serum CPK were 32% and 53%, respectively
(compared to 16% in the placebo group). The mean serum CPK was decreased in the risperidone
and aripiprazole groups. In the long-term schizophrenia studies (up to 48 weeks), the mean CPK
increased by12% from baseline.
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An examination of CPK outliers from the controlled schizophrenia program reveals a dose-related
increase in the proportion of subjects with CPK greater than 5 times the upper limit of normal. In
the lower dose and higher dose groups, 4.3% and 6.5% respectively had increases of CPK to at least
1000 U/L (risperidone 4mg was 4.5% and aripiprazole 10 mg was 2%). The proportion of patients
with CPK of at least 10 times the upper limit of normal was 1.8%, 1.3%, and 2.6% in the placebo,
cariprazine 1.5-6mg, and cariprazine 6-12 mg groups, respectively (risperidone 4 mg was 1.5% and
aripiprazole 10 mg was 1.4%).
Comment: From these outlier analyses, higher-doses of cariprazine have more cases of significantly
elevated CPK, but the lower doses are in the range of what we see for other drugs in the class.
Relationship of Significant Increase of CPK to Time on Drug
Because the half-lives are longer for this drug and its metabolites compared to approved drugs in
the class, the review team was interested in time of onset of new cases of significant CPK elevation
in the longest controlled trials (6-week schizophrenia trials). For this drug with an accumulating
active metabolite (DDCAR, half-life between 2 and 3 weeks) responsible for the majority of activity
over time, the team reasoned that there could be late-onset cases of significant CPK elevation and
that if new events continued to occur throughout the studies, this would be evidence that the safety
of cariprazine has not been adequately assessed (6-week trials are too short to assess adverse
reactions due to accumulating DDCAR). To explore time of onset of significant CPK elevation
events in the clinical trials, the safety database for the 6 week trials (schizophrenia) was analyzed
for cases of CPK greater to or equal to 1,000 U/L as the key term. The data were sorted to censor
each patient after the first occurrence of an event of CPK greater to or equal to 1,000 U/L. The data
from the three schizophrenia trials are plotted below (the bipolar trials were only 3 weeks long,
which was too short to answer the question of onset over time).
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Time to first CPK above 1,000 U/L

From the figure above, new cases (first report) of CPK >1000 U/L can be identified throughout the
controlled phase of these 6-week trials in patients with schizophrenia. More than 8% of patients in
the cariprazine 6-9 mg group had CPK>1,000 U/L, with new cases added in the last weeks of the
trial. There is a dose-related increase in number of patients with CPK>1,000 U/L cases over time.
A likely explanation for these late-onset new cases of increased CPK is that DDCAR is
accumulating through the end of the trial for cariprazine patients; this would be predicted by the
long half-life calculated for DDCAR. What we cannot tell from the trial is the percentage of patients
with CPK greater than 1,000 U/L when DDCAR is at steady state (10-16 weeks), because the
controlled trials were not long enough to assess this risk.
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(b) (4)

Although there was
a modest dose-response relationship for efficacy in the schizophrenia program, the incremental
(b) (4)
increases in efficacy were small and not clearly clinically significant.
There are no fixed-dose data
from the mania program. There was one study assessing two fixed dose ranges. The doseresponse relationship in this study was completely flat. However, in both indications, the doseresponse and exposure-response analyses for safety demonstrated clear dose- and exposuredependent increases in all important toxicities. Given the efficacy, safety, and pharmacokinetic
findings, it is not clear what dosing recommendations to provide, even for acute treatment within
the first 3 to 6 weeks. It is even more difficult to provide recommendations for dosing beyond the
acute period. It is quite possible that dosing cariprazine less frequently than daily would provide
reasonable effectiveness, even during the acute period of treatment. Reducing the frequency of
dosing could substantially reduce the risk of important toxicities.
Treatment with cariprazine does not provide any unique benefits in effectiveness, and it does not
have any apparent reduced risk of toxicity compared to available antipsychotics. Cariprazine was
considerably less efficacious than the active comparator, risperidone. Furthermore, cariprazine
had a number of increased toxicities compared to risperidone. In an active-controlled study using
aripiprazole, cariprazine and aripiprazole had comparable efficacy; however, cariprazine had a
higher degree of toxicity than aripiprazole.
I recommend that the Division take a complete response action. In my opinion, the potential
benefits of cariprazine do not outweigh the potential risks. There is probably an unnecessary risk
of excessive exposure. The sponsor should conduct a more systematic assessment to support
safer dosing recommendations. As the team has discussed, one rational strategy would be to
assess the efficacy and safety of cariprazine when administered using loading doses, followed by
various tapering schedules during the acute treatment period.
2. Chemistry Manufacturing and Controls Review
Sherita D. McLamore-Hines, Ph.D. performed the CMC review (filed on July 18, 2013). Dr.
McLamore-Hines is a primary reviewer in the Division of Pre-Marketing Assessment 1, Office
of New Drug Quality Assessment (ONDQA). Currently, Dr. McLamore-Hines’ overall CMC
recommendation is pending; the overall final recommendation will depend on the inspectional
findings and the recommendations from the Office of Compliance. Dr. McLamore-Hines has
concluded that the sponsor has provided adequate data about the drug substance and drug
product to support the application.
Drug Substance
The chemical name of cariprazine is: trans-N-{4-[2-[4-(2,3-dichlorophenyl)-piperazine-1-yl]ethyl]-cyclohexyl-N’,N’-dimethylurea hydrochloride. The molecular formula is:
C21H32Cl2N4O ·HCl. The molecular weight is 463.87. The chemical structure of cariprazine is
illustrated
below:
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only observed in rats. There were also significant adverse effects on plasma cholesterol and
triglycerides levels (decreases in lipid concentration) in rats, dogs, and mice.
Dr. Chalecka-Franaszek concluded the following:
“Adverse effects in the structure of the eye, adrenal gland cortex, and lungs, which may
potentially affect their function, were identified in nonclinical studies following systemic
administration of cariprazine to rats, dogs, and mice. Animal toxicity studies are part of a drug
development program designed to allow the test article to be used safely. Although generally
adequately conducted, the nonclinical studies did not predict or assure safe administration of
cariprazine to humans with regard to the organs listed above. The questions of whether or not (1)
lesions in the adrenals could lead to adrenal insufficiency, or (2) pulmonary phospholipidosis
could cause impaired function of the lung, are currently unresolved.”
Ocular Toxicity (Cataracts, Lens Degeneration, and Retinal Degeneration and
Detachment)
Cariprazine caused significant ocular structural toxicity in dogs and rats. In dogs, the findings
included cataracts, lens degeneration, cystic degeneration and detachment of the retina in
13-week and 1-year toxicity studies. Furthermore, for the lens toxicity in dogs, the margins of
(b) (4)
safety were low for administration of cariprazine to humans at the MRHD
. There
was no margin of safety for retinal detachment and cystic degeneration of the retina t in dogs. In rats,
the findings included retinal degeneration and retinal atrophy in the 2-year carcinogenicity study.
For the findings in rats, there was no margin of safety for administration of cariprazine to humans
(b) (4)
at the MRHD
.
Cariprazine and/or metabolites bind melanin in the retina of rats. Quantitative whole body
imaging studies demonstrated binding of cariprazine to melanin in the eyes of rats. The retinal
choroid layer was among the organs with the highest cariprazine- and/or metabolite-related tissue
radioactivity concentrations observed following oral administration of a single 3 mg/kg
[14C]cariprazine dose to Long Evans (pigmented) rats. Mean choroid layer to blood radioactivity
ratios were 79, 1345, and 2851 at 2, 24, and 48 hours, respectively, and radioactivity was still
present in the choroid layer on Day 56 (last measurement) at 8% of the maximum level,
indicating accumulation and slow elimination. Thus, there was considerable accumulation of
cariprazine and/or metabolites in the retina, up to 2,851-fold the plasma concentration at 48
hours after a single oral dose. Although melanin binding in the retina does not always correlate
with retinal toxicity, melanin binding can be a risk factor in drug-induced ocular toxicity.
Cataracts and lens fiber swelling were observed at termination of dosing in the 13-week toxicity
study in dogs. Posterior subcapsular cataracts were observed in 2/5 males and 4/6 females at
8 mg/kg. During a 4-week recovery period, cataracts present at the termination of dosing
progressed in 2/4 dogs, and dogs without previous cataracts developed them. Therefore, cataracts
were observed in a total of 3/5 males and 5/6 females at 8 mg/kg. These dogs also had
microscopic lesions in the lens, which were described as lens fiber swelling in the posterior
pole of the lens or in the anterior lens cortex. The NOEL for cataracts and lens fiber swelling is
(b) (4)
3 mg/kg, which is 11 times the MRHD
based on mg/m2 and 3.9 to 4.8 times the
5
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combined exposure for cariprazine, DCAR, and DDCAR expected in humans at the MRHD
based on AUC. Thus, the margin of safety is relatively low for the lens findings.

(b) (4)

Cataracts were also observed in dogs at 3 mg/kg/day and 8 mg/kg/day in the 13-week
electroretinography study. Cataracts, ocular opacity, discoloration, and degenerative changes in
the lens were observed in the 1-year toxicity study in dogs. Cataracts were observed at the
termination of dosing in 6/6 males and 3/6 females at 4 mg/kg and 5/6 males and 6/6 females at 6
mg/kg. The cataract finding was dose-related in incidence and severity. They involved the
posterior pole, the posterior sutures, the equatorial complex, the anterior cortex, or were complete
bilateral cataracts. Cataracts were also observed earlier (on Day 99) in 2/4 dogs. No new cataracts
developed during the 2-month recovery period in dogs that did not have cataracts during the
treatment period. However, cataracts in high-dose animals demonstrated further progression of
cataracts. Clinically observed cataracts correlated with degenerative changes in the lens observed
microscopically. Lens fiber swelling was observed in approximately 50% of animals dosed at 1
mg/kg or 2 mg/kg. Severe changes in the lens fibers (swollen, degenerated, fragmented with
vacuoles, clefts and eosinophilic granular material) and irregular shaped/collapsed lens were
observed in all animals administered 4 and 6 mg/kg.
Moreover, detached retina and cystic degeneration of the retina were observed in some dogs
dosed at 4 mg/kg or 6 mg/kg. The NOEL for findings in the eyes was not determined in this study
and is less than 1 mg/kg, based on the lens fiber swelling observed at all cariprazine dose levels.
The severity of the finding progressed to a severe level at higher doses. Therefore, for retinal
detachment and cystic degeneration of the retina, there is no margin of safety for human dosing at the
(b) (4)
MHRD
. The NOEL for cataracts is 2 mg/kg for both sexes, which is 7 times the
MRHD of 9 mg/day based on mg/m2 and 2.8 to 3.8 times the combined exposure for cariprazine,
(b) (4)
DCAR, and DDCAR expected in humans at the MRHD
based on AUC. Therefore,
for cataracts, there is approximately a 3- to 4-fold margin of safety for administration of
(b) (4)
cariprazine to humans at the MRHD
based on AUC in this study. Additional studies
to further evaluate the mechanism have not been performed. The sponsor did not propose an
explanation for the development of the cataracts in dogs. No cataracts were produced by
cariprazine in rats or mice.
Dr. Chalecka-Franaszek stated that the mechanism underlying the development of cataracts in the
cariprazine nonclinical studies is unclear. She notes that cataracts may be associated with lipid
changes in lens fibers, especially with increased accumulation and redistribution of cholesterol
inside these cells. Evidence suggests involvement of cholesterol oxide derivatives (oxysterols) in
the development of cataract. Oxysterol formation can result either from nonenzymatic or
enzymatic processes, and some oxysterols can induce a wide range of cytotoxic effects
(overproduction of reactive oxygen species; phospholipidosis) which might contribute to the
initiation and progression of cataract (Vejux A. et al., Journal of Ophthalmology, 2011).
Cariprazine produced significant disruption of lipid metabolism in nearly all nonclinical toxicity
studies. There mild to severe decreases in serum cholesterol and triglycerides (up to -51%) in
dogs in all cariprazine treatment groups in the 13-week toxicity study and in males at all doses
and females at 6 mg/kg (up to -49% and -58%, respectively) in the 1-year study. Cataract
development in dogs may be related to inhibition of cholesterol biosynthesis. For comparison, in
6
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dogs receiving another atypical antipsychotic, quetiapine, for 6 or 12 months, but not for 1
month, focal triangular cataracts occurred at a dose of 100 mg/kg/day (4 times the MRHD of 800
mg/day based on mg/m2). This finding was considered to be caused by inhibition of cholesterol
biosynthesis by quetiapine. Quetiapine caused a dose-related reduction in plasma cholesterol
levels in a multiple-dose dog study at Weeks 23 (-14%) and 35 (-26%) and in monkey studies;
however, there was no correlation between plasma cholesterol and the presence of cataracts in
individual dogs. Additionally, there was a 25% reduction in cholesterol content in the outer
cortex of the lens observed in a special study in quetiapine treated female dogs (see Seroquel
labeling and SBA for more details).
Retinal degeneration/atrophy was observed microscopically in the 2-year carcinogenicity study
in rats (albino). Although there were no test article-related ophthalmoscopy findings, minimal to
moderate retinal degeneration/atrophy, primarily involving the outer nuclear and outer plexiform
layers, was observed in males dosed at 0.75 and 2.5 mg/kg and in females administered all dose
levels with a dose-related increase in the incidence and/or severity (total incidence in male rats:
4/60, 1/60, 4/60, 10/60, 8/60 and female rats: 5/60, 8/60, 21/60, 26/60, 46/60 in the Control 1,
Control 2, low, medium, and high doses, respectively). The NOEL for retinal
degeneration/atrophy could not be determined for female rats; it was 0.25 mg/kg for male rats.
(b) (4)
The 0.25 mg/kg dose is 0.3 times the MRHD
based on mg/m2 and ~ 0.1 times the
combined exposure for the cariprazine, DCAR, and DDCAR expected in humans at the MRHD
(b) (4)
based on AUC. Therefore, based on the retinal degeneration/atrophy, there is no
(b) (4)
safety margin for administration of cariprazine to humans at the MRHD
.
Dr. Chalecka-Franaszek noted that among other approved atypical antipsychotics, aripiprazole
produced retinal degeneration in Sprague-Dawley (albino) rats in the 26-week chronic toxicity
study at doses 13 to 19 times the MRHD of 30 mg/day based on mg/m2 and 7 to 14 times human
exposure at the oral MRHD based on AUC. Additional studies to further evaluate the mechanism
have not been performed. The findings were attributed to the drug exacerbating light-induced
retinopathy. Blurred vision was observed in clinical trials with aripiprazole. Given the lack of
identification of any major ocular pathology in the clinic, the drug was approved (refer to Abilify
labeling and SBA). Dr. Chalecka-Franaszek stated that the albino rats (Wistar and SpragueDawley), although commonly used in nonclinical studies, may not be the best model for ocular
toxicity considering that the eye of the human is pigmented. The albino rat is susceptible to lightinduced retinal degeneration that may complicate the ability to detect drug-induced ocular
toxicity. Differences in ocular toxicity between the albino and the pigmented rat have been
observed for some drugs, but not for others. If light-induced, the finding of retinopathy in rats
administered cariprazine would be considered of minimal relevance to humans (Brook W.J. et al.,
International Journal of Toxicology, 2013).
The Division requested that the sponsor conduct a special electroretinography (ERG) study to
investigate the potential for adverse effects of cariprazine (and/or its metabolites) binding to
melanin in the retina. The ERG study was conducted in dogs administered cariprazine at 0, 1, 3,
and 8 mg/kg/day for 13 weeks; the results did not reveal evidence of retinal degeneration.
However, posterior capsular to posterior cortical cataracts were observed in 1/6 male dogs dosed
at 3 mg/kg (incipient in both eyes), in 5/6 male dogs dosed at 8 mg/kg (punctate in one eye of one
7

Reference ID: 3390625

pulmonary phospholipidosis in the Animal Toxicology and/or Pharmacology section of the
labeling to alert patients and prescribers.
Decreased Cholesterol and Triglycerides
Plasma cholesterol and triglycerides were significantly decreased in rats, dogs, and mice
following administration of cariprazine. The effects were dose-related and often severe.
In rats, there were marked decreases in total cholesterol (-84 % in males, -85% in females),
HDL and LDL cholesterol, phospholipids (-59% in males and females), and triglycerides (-30%
in males, -24% in females. Some of the findings were reversible. Mean triglyceride levels were
decreased in female rats at all dose levels only at the end of the recovery period; these decreases
may represent a delayed cariprazine or metabolite-related effect. In the 2-year carcinogenicity
study in rats, decreases in blood cholesterol levels were observed in males at 2.5 mg/kg/day and
in females at all dose levels, while decreases in triglycerides levels were noted in males dosed at
0.75 and 2.5 mg/kg/day, and in females at all dose levels. In mice, there were moderate doserelated decreases in cholesterol and triglycerides in a 6-week. In dogs, no effect on cholesterol
and triglycerides were observed following 28-days of cariprazine administration. Mild to severe
decreases in cholesterol and triglycerides (up to - 51%) were observed in all cariprazine
treatment groups in a 13-week study. Recovery was observed for cholesterol, while no recovery
was noted for triglycerides after the 4-week drug-free period. In a 1-year study in dogs,
decreases in cholesterol levels were noted in males at all doses and in females at 6 mg/kg/day
(up to -49% and -58%, respectively, relative to controls). Triglycerides were also decreased in
males at ≥2 mg/kg/day and in females at all dose levels (up to -58% and -46%, respectively).
These effects, although considered adverse, were reversible following the 2-month recovery
period.
Based on these studies a clear NOAEL for changes in serum cholesterol and triglyceride levels
cannot be demonstrated. The findings could indicate a drug-induced inhibition of lipid synthesis
or other unknown pathological process, possibly related to phospholipidosis (a lipid storage
disorder) produced by cariprazine in all nonclinical species examined. Dr. Chalecka-Franaszek
stated that because lipids serve as an energy source, in addition to their role in cell structure,
such significant changes in their levels could potentially indicate systemic adverse effects. There
is also potential for related functional deficits in specific organs, for example the adrenals, since
cholesterol is an essential precursor for adrenocortical steroidogenesis.
Dr. Chalecka-Franaszek concluded that the toxicological significance of decreased blood
cholesterol and triglycerides levels in animals to human safety is unclear. In the controlled
schizophrenia and mania studies, there was evidence of mean decreases in LDL and total
cholesterol. However, in long-term, uncontrolled clinical trials conducted with cariprazine in
schizophrenia patients, no significant changes from baseline were observed at 12, 24, and 48
weeks. These data, if considered definitive, supersede the nonclinical data.
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Cariprazine and its metabolites DCAR and DDCAR were detected in milk of maternal rats when
measured at 2 hours post- dosing. Cariprazine milk concentrations were 1.6- to 2.8-fold higher
than plasma concentrations in maternal animals. Cariprazine was detected in plasma of pups at
very low levels when measured at 4 hours post-dosing, while the metabolites DCAR and
DDCAR were not detectable.
If the NDA were approved, Dr. Chalecka-Franaszek recommends that the following adverse
effects of cariprazine be described in the Animal Toxicology and/or Pharmacology section of the
labeling: (1) cataracts observed in dogs and retinal degeneration observed in rats, (2)
phospholipidosis observed in the lungs and/or adrenal cortex in rats, dogs, and mice, and (3)
hypertrophy/hyperplasia and vesiculation/vacuolation of the adrenal cortex observed in dogs.
4. Office of Clinical Pharmacology Review
Huixia Zhang, Ph.D. Joo-Yeon Lee, Ph.D., Hao Zhu, Ph.D. and Atul Bhattaram, Ph.D.
performed the OCP review (filed a joint review on July 19, 2013). The sponsor characterized the
pharmacokinetics of cariprazine and its active metabolites, desmethylcariprazine (DCAR) and
didesmethylcariprazine (DDCAR) in healthy volunteers and patients with schizophrenia or
bipolar disorder. There were two single-, ascending-dose PK studies in healthy volunteers, two
multiple-dose PK studies in healthy volunteers, and two multiple-dose PK studies in patients.
The sponsor also performed population PK analyses, assessments of intrinsic and extrinsic
factors, and in vitro studies.
Long Half-Lives and High Accumulation
DCAR and DDCAR are the two active metabolites, which are equipotent to cariprazine. The
half-lives of the 3 moieties are long. The mean values for cariprazine and DCAR are 3-9 days
and 2-4 days, respectively. The terminal half-life of DDCAR has not been established. At the
end of the longest PK study, which was 27 days, the exposure of DDCAR was still increasing.
The sponsor stated that in studies with long collection periods, the mean half-life of DDCAR
ranged between 4 and 10 weeks. The sponsor estimates that the mean DDCAR terminal half-life is
approximately 28 days. However, none of PK studies have demonstrated steady-state exposure
for DDCAR. The calculated effective half-lives are 4 to 5 days for cariprazine and 2 to 3 weeks
for DDCAR.
Following short-term treatment (less than one week), cariprazine is the major circulating
moiety. Three days after a single dose of cariprazine, the DCAR and DDCAR were below the
lower limit of quantification. There is an extremely high degree of accumulation of cariprazine
and the two active metabolites. Following 14 days of daily dosing with 12.5 mg, the total
exposure of the 3 active moieties increased 20-25-fold. It was approximately 8-fold for
cariprazine. After 27 days of treatment with 12.5 mg, the DDCAR exposure was 3-fold the
exposure of cariprazine. DDCAR accounted for approximately 70% of the total
pharmacological activity. The DCAR exposure was 42% that of cariprazine.
The figure below illustrates the exposures of the 3 active moieties after daily dosing with
cariprazine 1 mg for 21 days. At Day 21, the DDCAR concentration continued to rise. Until
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and, to a lesser extent, by CYP2D6. Only ~1% of the dose was excreted as unchanged parent
drug in the urine. Protein binding for cariprazine and the active metabolites is high; protein
binding for cariprazine, DCAR, and DDCAR were approximately 96%, 94%, and 92%,
respectively. Red blood cell binding of cariprazine in human blood was approximately 30%.
Cariprazine and the active metabolites are extensively distributed in tissues. The volumes of
distribution are very high. For cariprazine, the estimated volume of distribution of the central
compartment was 454 L, and the peripheral volume of distribution was 412 L. For DCAR, the
volume of distribution was 176 L. For DDCAR, the volume of distribution was 2220 L.
The OCP team concluded that cariprazine can be taken with or without food. No dose adjustment
is necessary regarding race, gender, renal dysfunction (mild to moderate renal impairment),
hepatic dysfunction (mild to moderate hepatic impairment), CYP2D6 genotype status, or in
patients treated concomitantly with a CYP2D6 inhibitor. Female subjects had 13% higher total
effective exposure compared to males when cariprazine was administered with food. The effect
of severe hepatic impairment or severe renal impairment on the PK of cariprazine remains
unknown; therefore, the OCP team recommends not using cariprazine in patients with severe
hepatic impairment or severe renal impairment. The cariprazine dose should be reduced by half
in patients who are coadministered strong CYP3A4 inhibitors.
Exposure-Response Relationships for Efficacy
The OCP reviewers concluded that there was a concentration-dependent relationship for
efficacy in the schizophrenia studies. The figure below illustrates the exposure-response
relationship for efficacy in the controlled schizophrenia studies by week of treatment. The
efficacy endpoint was the change in Positive and Negative Syndrome Scale (PANSS) score.
The exposures on the X axis represent the concentration of the total active moiety (CAR +
DCAR + DDCAR). The exposures are categorized in 6 bins for cariprazine: 10, 18, 28, 38, 55,
and 72 micromoles. These exposures correlate with the following cariprazine dose levels: 1.5,
3, 4.5, 6, 9, and 12 mg. There is also a placebo bin. There appear to be modest trends toward
incremental benefits with increasing exposures by Weeks 5 and 6. However, there is
significant overlap of results across exposures. Furthermore, it is not clear that these small
decrements in PANSS scores would be clinically significant. The maximum difference in
PANSS scores between the lowest and highest exposure groups is ~2 points, which is a
relatively small increment.
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The OCP review team concluded that there was not a positive concentration-response
relationship for efficacy in the bipolar mania studies. In fact, there appears to be a small trend
for decreases in the treatment effect as the exposure increased during Weeks 2 and 3. The figure
below illustrates the exposure-response analysis for efficacy in the three pooled, placebocontrolled, 3-week mania studies. The efficacy endpoint was the change in Young Mania Rating
Scale (YMRS) score. The correlation between exposure bins and cariprazine doses are identical
to that in the analysis for the schizophrenia studies above. The exposure level at the 4.5 mg dose
already provided efficacy similar to higher doses.
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Exposure-Response Relationships for Safety
The OCP team performed exposure-response analyses for some of the most common adverse
reactions reported in the schizophrenia and mania studies: akathisia, extrapyramidal
symptoms, parkinsonism, nausea, and vomiting. In both indications, there was an exposurerelated increase in the probability of these adverse reactions occurring. The figure below
illustrates the analysis for the pooled, controlled schizophrenia studies. The exposure is the
total active moiety (CAR + DCAR + DDCAR). The exposure measure used in the exposuresafety analyses was a time-weighted total Cave. The x-axis is the time-weighted total Cave,
and the y-axis is the probability of having each AE. The solid line is the model-predicted
relationship (95% prediction interval). Each dot indicates the observed proportion of patients
having each AE, which is displayed at the median values of 5 bins of time-weighted total
Cave and placebo (x-axis=0). Also 6 dotted vertical lines indicate the mean total Cave at each
dose (1.5/3/4.5/6/9/12 mg). To calculate this exposure, the population PK model was used to
estimate predicted cariprazine exposure measures on the day of the first incidence of each AE
for those patients who experienced an AE. If a patient did not experience an AE, the highest
predicted exposure measure over the course of the treatment period was used. These
exposures were then divided by the number of days from the start of dosing to the event (for
patients who experienced the event) or the number of days from the start of dosing to the
highest exposure (for patients who did not experience the event).
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Across all four adverse events, the risk of having the adverse event increases with increasing
concentration. Furthermore, the incidence rates for the adverse events rises sharply at doses
higher than 4.5 mg to 6 mg, which is also supported by the model-predicted probabilities
presented in the table below. The incidences generally increased markedly at exposures above
4.5 mg/day for both schizophrenia and bipolar patients.”
Model-Predicted Probability of Specific Adverse Events by Dose – Schizophrenia Studies

Akathisia
EPS
Nausea/Vomiting
Parkinsonism
Cluster

Placebo
3%
7%
5%
5%

1.5 mg
3%
8%
6%
6%

3 mg
6%
10%
7%
9%

4.5 mg
9%
13%
8%
11%

6 mg
16%
18%
10%
14%

9 mg
22%
29%
15%
24%

12 mg
23%
33%
18%
28%

The figure below illustrates the rates of new cases of each type of AE over time (in days) in the
controlled schizophrenia studies. Note that the occurrence of these important adverse reactions
continues to rise. It is possible that this finding is related to the accumulation of the active moiety
and the increasing exposure to the DDCAR metabolite over time.

The figure below presents the exposure-response safety analysis for the controlled mania studies.
As in the schizophrenia studies, the probability of the specific AEs occurring increased with
increasing exposures. The findings are similar to those in the schizophrenia studies. The
probability of these specific adverse events increases significantly with increasing
exposure/dose. The increase is marked above the 4.5 mg dose.
17
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Model-Predicted Probability of Specific Adverse Events – Mania Studies

Placebo
Akathisia
4%
EPS
10%
Nausea/Vomiting 10%
Parkinsonism
8%
Cluster

1.5 mg
12%
13%
11%
11%

3 mg
13%
15%
12%
14%

4.5 mg
15%
17%
12%
12%

6 mg
16%
17%
12%
14%

9 mg
20%
27%
15%
20%

12 mg
23%
28%
15%
24%

The figure below illustrates the increasing number of new cases of important adverse reactions in
the controlled mania studies. The findings are similar to those in the schizophrenia studies.
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assess fixed doses of cariprazine in the mania program; however, there was one study with fixedflexible dose ranges. I agree with Dr. Becker’s conclusions about dose-response analyses.
Schizophrenia Program
The schizophrenia program included three pivotal, 6-week, multicenter, global, randomized,
double-blind, placebo-controlled studies in 1,049 adult subjects with an acute exacerbation of
schizophrenia. Two of the pivotal studies were fixed-dose studies that also included active
comparators. One of the pivotal studies used fixed-flexible dose ranges and did not include an
active comparator. In all other respects, the studies had very similar designs. The studies
essentially had the identical subject populations, and they had the identical primary and
secondary endpoints. The dose range studied was 1.5 mg to 9 mg daily. The studies were
positive across this dose range. Within the studies, there were modest dose-response
relationships. There was one phase 2, supportive study (RGH-MD-03) that included 260 subjects
with an acute exacerbation of schizophrenia. There were positive trends toward efficacy in Study
03. The table below outlines the main elements of the studies.
Description of Study Elements in the Schizophrenia Studies
Total number of
randomized subjects,
that of ITT subjects)
Schizophrenia

RGH-MD-04
(N=617, N=604)

RGH-MD-05
(N=446, N=439)

RGH-MD-16
(N=732, N=711)

RGH-MD-03
(N=392, N=377)

Study Design

Treatment arms

Number of
randomized
subjects

Number of
ITT
subjects

Randomized, Double-blind,
Placebo-and activecontrolled, Parallel-group,
Fixed-dose
(Phase 3, Pivotal)

Cariprazine 3 mg/day

155

151

Cariprazine 6 mg/day

157

154

Aripiprazole 10 mg/day

152

150

Placebo

153

149

Randomized, Double-blind,
Placebo-controlled, Parallelgroup, Fixed/flexible-dose
(Phase 3, Pivotal)

Cariprazine 3-6 mg/day

151

147

Cariprazine 6-9 mg/day

148

147

Placebo

147

145

Randomized, Double-blind,
Placebo-and activecontrolled, Parallel-group,
Fixed-dose
(Phase 2b, Pivotal)

Cariprazine 1.5 mg/day
Cariprazine 3 mg/day

145

140

147

140

Cariprazine 4.5 mg/day

148

145

Risperidone 4 mg/day

141

138

Placebo

151

148

Cariprazine 1.5-4.5 mg/day

128

122

Cariprazine 6-12 mg/day

134

129

Placebo

130

126

Randomized, Double-blind,
Placebo-controlled, Parallelgroup, Flexible-dose
(Phase 2, Supportive)
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The table below summarizes the primary efficacy results from the 3 pivotal schizophrenia
studies.
Summary of Primary Efficacy Results in the Schizophrenia Studies (Change from Baseline to Week
6 in PANSS Score —ITT Population

Fixed-Dose Studies
RGH-MD-04

Flexible-Dose Study
RGH-MD-16

RGH-MD-05

Cariprazine
Cariprazine
Cariprazine
Aripiprazole
Risperidone
Placebo
Placebo
Placebo
3
–
6
mg/ 6 – 9 mg/
10 mg/day
4 mg/day
(N = 149) 3 mg/day 6 mg/day (N = 150) (N = 148) 1.5 mg/day 3 mg/day 4.5 mg/day (N = 138) (N =145)
day
day
(N = 151) (N = 154)
(N = 140) (N = 140) (N = 145)
(N = 147) (N = 147)
Baseline PANSS
total score,
96.5 ± 9.1 96.1 ± 8.7
mean ±
PANSS (MMRM)
Change at Week 6
–14.3
–20.2
LS mean (SE)
(1.5)
(1.5)
–6.0
(–10.1,
LSMD (95% CI)
—
–1.9)
—
0.0044
P-valuea
0.0044
Adjusted P-valueb —
PANSS (LOCF)
Change at Week 6
–11.0
–16.4
LS mean (SE)
(1.4)
(1.4)
–5.4
(–9.3,
LSMD (95% CI)
—
–1.4)
—
0.0078
P-valuec

95.7 ± 9.4 95.6 ± 9.0 97.3 ± 9.22 97.1 ± 9.13 97.2 ± 8.66 96.7 ± 9.01 98.1 ± 9.50 96.6 ± 9.3 96.3 ± 9.3 96.3 ± 9.0

–23.0
(1.5)
–8.8
(–12.9,
–4.7)
< 0.0001
< 0.0001

–21.2
(1.4)
–7.0
(–11.0,
–2.9)
0.0008
—

–13.29
(1.82)

–18.9
(1.4)
–7.9
(–11.8,
–4.0)
< 0.0001

–18.8
(1.4)
–7.7
(–11.7,
–3.8)
0.0001

–11.84
(1.54)

—
—
—

—
—

–21.27
(1.77)
–7.97
(–12.94,
–3.01)
0.0017
—

–21.45
(1.74)
–8.16
(–13.09,
–3.22)
0.0013
—

–23.77
(1.74)
–10.48
(–15.41,
–5.55)
< 0.0001
—

–29.27
(1.74)
–15.98
(–20.91,
–11.04)
< 0.0001
—

–16.0
(1.6)

–19.38
(1.58)
–7.55
(–11.80,
–3.29)
0.0005

–20.67
(1.59)
–8.83
(–13.09,
–4.57)
< 0.0001

–22.25
(1.55)
–10.42
(–14.63,
–6.20)
< 0.0001

–26.94
(1.60)
–15.10
(–19.38,
–10.82)
< 0.0001

–12.3
(1.5)

—
—
—

—
—

–22.8
(1.6)
–6.8
(–11.3,
–2.4)
0.0029
0.0029

–25.9
(1.7)
–9.9
(–14.5,
–5.3)
< 0.0001
< 0.0001

–18.6
(1.5)
–6.3
(–10.2,
–2.4)
0.0016

–20.2
(1.5)
–8.0
(–11.9,
–4.0)
< 0.0001

a P-values for MMRM were based on a mixed-effects model for repeated measurements with treatment
group, (pooled) study center, visit, and treatment group by visit interaction as fixed effects, and baseline
and baseline-by-treatment as covariates using an unstructured covariance matrix.
b Adjusted p-values = adjusted by matched parallel gatekeeping procedure.
c P-values for LOCF were based on an ANCOVA model for change from baseline, with treatment group
and pooled study center as factors and the baseline value as a covariate.
ANCOVA = analysis of covariance; CI = confidence interval; GCP = good clinical practice; ITT = intent to treat;
LOCF = last observation carried forward;
LSMD = least squares mean difference; LS mean = least squares mean; MMRM = mixed-effects model
for repeated measures; PANSS = Positive and Negative Syndrome Scale.

Subject Selection
The subject selection criteria in the studies were essentially identical. The inclusion and
exclusion criteria were appropriate for studies in acute schizophrenia. Subjects included male
and females 18 to 60 years of age with a diagnosis of schizophrenia (per DSM-IV-TR criteria).
They must have had the diagnosis for a minimum of one year, and the current acute psychotic
episode must have been less than 2 weeks upon screening. They must have been inpatients and
had a baseline Positive and Negative Syndrome Scale score of > 80 and < 120. They must have
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had a score of at least 4 (moderate) on at least two of the following 4 PANSS positive symptom
items: delusions, hallucinatory behavior, conceptual disorganization, and suspiciousness,
persecution. Their Clinical Global Impression-Severity (CGI-S) score must have been >4.
Patients were excluded if they met any of the following criteria: were pregnant, had treatmentresistant schizophrenia in the past 2 years, or were imminently at risk of suicide or dangerous
behavior. All of the medical and psychiatric exclusion criteria were appropriate.
Study RGH-MD-04: Study 04 was a phase-3, 9-week, multinational, randomized, double-blind,
placebo-controlled and active-controlled (aripiprazole), parallel-group, fixed-dose study. There
was a one-week washout period, a 6-week controlled treatment phase, and a 2-week safety
follow-up phase. A total of 617 subjects were randomized to one of four treatment groups in a
1:1:1:1 ratio: placebo, cariprazine 3 mg, cariprazine 6 mg, or aripiprazole 10 mg daily. Subjects
remained hospitalized for a minimum of 4 weeks following the initiation of the controlled
treatment phase. The study began on April 23, 2010 and was completed on December 20, 2011.
It was conducted at 58 centers: 20 in the United States, 14 in Russia, 12 in Ukraine, and 12 in
Romania.
Primary and Key Secondary Efficacy Endpoints
The primary efficacy measure was the Positive and Negative Syndrome Scale (PANSS). This is
an accepted, standard efficacy rating scale in acute schizophrenia trials. The primary endpoint
was the change in PANSS total score from baseline to the end of Week 6. The key secondary
efficacy endpoint was the change from baseline Week 6 on the Clinical Global ImpressionSeverity (CGI-S) scale score. This is an accepted, standard efficacy rating scale in acute
schizophrenia trials.
Primary Statistical Analysis:
The primary statistical analysis used an ANCOVA model with treatment group and study center
as factors and baseline value as a covariate. The primary analysis used an MMRM model, and a
sensitivity analysis included an LOCF model.
As illustrated below, Study 4 demonstrated the efficacy of cariprazine in the treatment of
schizophrenia. The least square mean differences compared to placebo were statistically
significant for the cariprazine 3 mg and 6 mg doses. The results were positive for the MMRM as
well as the LOCF analysis. There was a modest dose-response relationship. The greater point
estimate for the 6 mg dose compared to the 3 mg dose could potentially be clinically significant.
The point estimate for the active control, aripiprazole was intermediate between the two
cariprazine doses. For the 3 mg dose, the treatment effect was first statistically significant at the
end of Week 3.
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RGH-MD-04 Change From Baseline to Week 6 in the PANSS Score in Study - ITT Population
Cariprazine
3 mg/day
(N = 151)

6 mg/day
(N = 154)

Aripiprazole
10 mg/day
(N = 150)

96.1 ± 8.7

95.7 ± 9.4

95.6 ± 9.0

–14.3 (1.5)

–20.2 (1.5)

–23.0 (1.5)

–21.2 (1.4)

LSMD (95% CI)

—

–6.0
(–10.1, –1.9)

–8.8
(–12.9, –4.7)

–7.0
(–11.0, –2.9)

P-valuea

—

0.0044

< 0.0001

0.0008

—
Adjusted p-valueb
PANSS: Additional Analysis (LOCF)

0.0044

< 0.0001

—

–11.0 (1.4)

–16.4 (1.4)

–18.9 (1.4)

–18.8 (1.4)

—

–5.4 (–
9.3, –1.4)

–7.9 (–
11.8, –4.0)

–7.7 (–
11.7, –3.8)

Placebo
(N = 149)
Baseline PANSS total score,
mean ± SD

96.5 ± 9.1

PANSS: Primary Analysis (MMRM)
Change at Week 6
LS mean (SE)

Change at Week 6
LS mean (SE)
LSMD (95% CI)

—
0.0078
< 0.0001
0.0001
P-valuec
a
P-values are from an MMRM model with treatment group, pooled study center, visit, and treatment
group-by-visit interaction as fixed effects, and baseline value and baseline-by-visit interaction as the
covariates. An unstructured covariance matrix was used to model the covariance of within-patient scores.
b
Adjusted P-value = adjusted by matched parallel gatekeeping procedure.
c
P-values were obtained from an ANCOVA model with treatment group and study center as factors
and baseline value as a covariate.
ANCOVA = analysis of covariance; CI = confidence interval; ITT = intent to treat; LOCF = last
observation carried forward; LSMD = least squares mean difference; LS mean = least squares mean;
MMRM = mixed-effects model for repeated measures; PANSS = Positive and Negative Syndrome Scale.

Study RGH-MD-05: Study 05 was a phase-3, 9-week, multinational, randomized, double-blind,
placebo-controlled, parallel-group, fixed/flexible-dose range study. There was a one-week
washout period, a 6-week controlled treatment phase, and a 2-week safety follow-up phase. A
total of 446 subjects were randomized to one of three treatment groups in a 1:1:1 ratio: placebo,
cariprazine 3-6 mg, or cariprazine 6-9 mg. Subjects remained hospitalized for a minimum of 4
weeks following the initiation of the controlled treatment phase. The study began on April 27,
2010 and completed on December 15, 2011, was conducted at a total of 41 centers: 15 in the
United States, 4 in Columbia, 19 in India, and 3 in South Africa.
In Study 05, the majority of subjects reached the highest dose level within each dose range. In
the 3 mg to 6 mg group, 74% of subjects had a final daily dose of 6 mg. In the 6 mg to 9 mg
group, 62% of subjects had a final daily dose of 9 mg. The mean final daily dose was 5.2 mg in
the lower dose range group and 7.7 mg in the higher dose range group.
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Primary and Key Secondary Efficacy Endpoints: As in Study 04, the primary and key secondary
efficacy endpoints were the changes from baseline to Week 6 in PANSS and CGI-S scores,
respectively. The primary statistical analysis used an ANCOVA model with treatment group and
study center as factors and baseline value as a covariate. The primary analysis used an MMRM
model, and a sensitivity analysis included an LOCF model.
As illustrated below, the study demonstrated the efficacy of cariprazine in the treatment of
schizophrenia. The least square mean differences compared to placebo were statistically
significant for the cariprazine 3 mg to 6 mg group and the 6 mg to 12 mg group dose. The results
were positive for the MMRM as well as the LOCF analysis. There was a modest dose-response
relationship. The larger point estimate for the higher dose group compared to the lower dose
group could potentially be clinically significant. the point estimate for the 6 mg to 9 mg group
was statistically significant at the end of Week 1. The estimate for the 3 mg to 6 mg group was
first statistically significant at the end of Week 2.
Study RGH-MD-05 Change from Baseline to Week 6 in the PANSS Score in — ITT Population
Placebo
(N = 145 )

Cariprazine
3 – 6 mg/day
(N = 147)

6 – 9 mg/day
(N = 147)

96.6 ± 9.3

96.3 ± 9.3

96.3 ± 9.0

–16.0 (1.6)

–22.8 (1.6)

–25.9 (1.7)

—

–6.8 (–11.3, –2.4)

–9.9 (–14.5, –5.3)

—

0.0029

< 0.0001

—

0.0029

< 0.0001

–12.3 (1.5)

–18.6 (1.5)

–20.2 (1.5)

LSMD (95% CI)

—

–6.3 (–10.2, –2.4)

–8.0 (–11.9, –4.0)

P-valuec

—

0.0016

< 0.0001

Baseline PANSS total score, mean ± SD
PANSS: Primary Analysis (MMRM)
Change at Week 6
LS mean (SE)
LSMD (95% CI)
P-value

a

Adjusted p-value

b

PANSS: Additional Analysis (LOCF)
Change at Week 6
LS mean (SE)

a
P-values are from an MMRM model with treatment group, pooled study center, visit, and treatment group-by-visit
interaction as fixed effects, and baseline value and baseline-by-visit interaction as the covariates. An unstructured
covariance matrix was used to model the covariance of within–patient scores.
b
Adjusted p-values = adjusted by matched parallel gatekeeping procedure.
c
P-values for LOCF were obtained from an ANCOVA model with treatment group and study center as factors and
baseline value as a covariate.
ANCOVA = analysis of covariance; CI = confidence interval; GCP = good clinical practice; ITT = intent to treat;
LOCF = last observation carried forward; LSMD = least squares mean difference; LS mean = least squares mean;
MMRM = mixed-effects model for repeated measures; PANSS = Positive and Negative Syndrome Scale.
Source: Study RGH-MD-05, Table 14.4.1.1.

Study RGH-MD-16 was phase 2b, dose-finding, 9-week, multinational, randomized, doubleblind, placebo-controlled and active-controlled, parallel-group, fixed-dose study. There was a
one-week washout period, a 6-week controlled treatment phase, and a 2-week safety follow-up
25

Reference ID: 3390625

phase. A total of 732 subjects were randomized to one of five treatment groups in a 1:1:1:1:1
ratio: placebo, cariprazine 1.5 mg, cariprazine 3 mg, cariprazine 4.5 mg, or risperidone 4 mg
daily. Subjects remained hospitalized for a minimum of 4 weeks following the initiation of the
controlled treatment phase. The study began on June 6, 2008 and completed on August 25, 2009,
was conducted at a total of 65 centers: 18 in the United States, 16 in India, 15 in Russia, 11 in
Ukraine, and 5 in Malaysia.
The primary and key secondary efficacy measures were the PANSS and CGI-S scores,
respectively. The primary analysis was performed using an ANCOVA model with missing data
imputed by the LOCF method. An MMRM model was used in a sensitivity analysis.
The study demonstrated the efficacy of cariprazine for each fixed dose. There was a modest
dose-response relationship. The point estimate for the risperidone group was higher than those
for the cariprazine groups. The treatment effects for cariprazine 3 mg, cariprazine 4.5 mg, and
risperidone 4 mg were statistically significant at the end of Week 1. The treatment effect for the
cariprazine 1.5 mg group was first statistically significant at the end of Week 2.
Study RGH-MD-16 Change From Baseline to Week 6 in the PANSS Total Score in—ITT Population
Cariprazine
1.5 mg/day
(N = 140)

3 mg/day
(N = 140)

4.5 mg/day
(N = 145)

Risperidone
4 mg/day
(N = 138)

97.1 ± 9.13

97.2 ± 8.66

96.7 ± 9.01

98.1 ± 9.50

–11.84 (1.54)

–19.38 (1.58)

–20.67 (1.59)

–22.25 (1.55)

–26.94 (1.60)

LSMD (95% CI)

—

–7.55
(–11.80, –3.29)

–8.83
(–13.09, –4.57)

–10.42
(–14.63, –6.20)

–15.10
(–19.38, –10.82)

P-valueb

—

0.0005

< 0.0001

< 0.0001

< 0.0001

–13.29 (1.82)

–21.27 (1.77)

–21.45 (1.74)

–23.77 (1.74)

–29.27 (1.74)

LSMD (95% CI)

—

–7.97
(–12.94, –3.01)

–8.16
(–13.09, –3.22)

–10.48
(–15.41, –5.55)

–15.98
(–20.91, –11.04)

P-valuec

—

0.0017

0.0013

< 0.0001

< 0.0001

Placebo
(N = 148)
Baseline PANSS Score,
mean ± SD

97.3 ± 9.22

PANSS: Primary Analysis (LOCF)
Change at Week
6 LS mean (SE)

PANSS: Sensitivity Analysis (MMRM)
Change at Week 6
LS mean (SE)

a
P-value for the comparison of the average effect of cariprazine 3 and 4.5 mg/day with that of placebo.
b P-values were based on an ANCOVA model for change from baseline, with treatment group and pooled study center as
factors and the baseline value as a covariate. c
P-values were based on an MMRM with treatment group, pooled study
center, visit, and treatment-group–by-visit interaction as fixed effects, the baseline value and baseline–by-visit interaction as
covariates, and an unstructured covariance matrix.
ANCOVA = analysis of covariance; CI = confidence interval; ITT = intent to treat; LOCF = last observation carried forward;
LSMD = least squares mean difference; LS
mean = least squares mean; MMRM = mixed-effects model for repeated measures; PANSS = Positive and Negative
Syndrome Scale.
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Study RGH-MD-03: This was a phase 2, proof-of-concept study submitted as a supportive study.
This was a 10-week, multicenter, randomized, double-blind, placebo-controlled, parallel-group
study using cariprazine fixed-flexible dose ranges. Subjects were randomized in a 1:1:1 ratio to
placebo, cariprazine 1.5-4.4 mg, or cariprazine 6-12 mg. There was a one week screening phase,
a 6-week controlled treatment phase, and a 4-week safety follow-up phase. Patients must have
been hospitalized during the screening phase and for a minimum of 21 days during the treatment
phase. The study was conducted at 34 centers in the U.S. It began on November 27, 2006 and
completed on August 2, 2007.
In Study 03, the majority of subjects reached the highest dose level within the dose range. In the
1.5 mg to 4.5 mg group, 86% had a final daily dose of 4.5 mg. In the 6 mg to 12 mg group, 84%
of subjects had a final daily dose of 12 mg. the mean final daily doses were 4.2 mg and 11 mg,
respectively.
The primary efficacy endpoint was the change from baseline to Week 6 in the PANSS total score.
The primary analysis was performed using an ANCOVA model with missing data imputed by the
LOCF approach. A sensitivity analysis was performed using an MMRM model. As illustrated
below, the results for the lower dose range were statistically significant; the result for the higher
dose range was not statistically significant.
RGH-MD-03 Change from Baseline to Week 6 in PANSS Score in Study ―ITT Population
Cariprazine
Placebo
(N = 126)

1.5 – 4.5 mg/day
(N = 122)

Average Effect of
Cariprazine
6 – 12 mg/day 1.5–4.5 mg/day and
(N = 129)
6–12 mg/day vs.
Placebo
Overall P-value

(b) (4)

Baseline PANSS total score,
mean ± SD

94.1 ± 10.5

PANSS: Primary Analysis (LOCF)
Change at Week 6
LS mean (SE)

–9.7 (1.6)

LSMD (95% CI)

―

a

―

P-value

Post hoc adjusted p-value

—

PANSS: Sensitivity Analysis (MMRM)
Change at Week 6
LS mean (SE)

–13.00 (1.894)

LSMD (95% CI)

―

P-value

―
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For each study, the efficacy results were positive for the key secondary endpoint: the change
from baseline to Week 6 on the Clinical Global Impression-Severity Scale (CGI-S).
5.2 Bipolar Disorder (Mania) Indication
The cariprazine bipolar mania program included three pivotal, 3-week, placebo-controlled
efficacy studies in adult subjects with an acute manic or mixed episode associated with bipolar I
disorder. The cariprazine doses ranged from 3 to 12 mg daily. Two of the studies were flexibledose studies using a dose range of 3 mg to 12 mg per day. One was a fixed-flexible dose study
with two dose ranges (3 mg to 6 mg daily and 6 mg to 12 mg daily). Dr. Becker concluded that
these were positive studies, and he concluded that they were adequate and well controlled studies
that would support the indication. I agree with Dr. Becker’s conclusions.
The table below summarizes the main elements of the studies.
Bipolar I Disorder
Number of
randomized subjects,
number ITT subjects)

RGH-MD-31
(N=238, N=235)

RGH-MD-32
(N=312, N=310)

RGH-MD-33
(N=497, N=492)

Study Design

Treatment arms

Randomized, Double-blind,
Placebo-controlled, Parallelgroup, Flexible-dose
(Phase 2, Pivotal)
Randomized, Double-blind,
Placebo-controlled, Parallelgroup, Flexible-dose
(Phase 3, Pivotal)
Randomized, Double-blind,
Placebo-controlled, Parallelgroup, Fixed/flexible-dose
(Phase 3, Pivotal)

Number of
randomized
subjects

Number of
ITT
subjects

Cariprazine 3-12 mg/day

118

118

Placebo

120

117

Cariprazine 3-12 mg/day

158

158

Placebo

154

152

Cariprazine 3-6 mg/day

167

165

Cariprazine 6-12 mg/day

169

167

Placebo

161

160

Subject Selection
The 3 studies had essentially identical subject selection criteria. The psychiatric and medical
inclusion and exclusion criteria were appropriate for trials in acute mania associated with bipolar
I disorder. Subjects must have had Young Mania Rating Scale (YMRS) total score ≥ 20 and a
score of at least 4 (moderate) on at least 2 YMRS items: irritability, speech, content, and
disruptive/aggressive behavior.
Study RGH-MD-31 was a 5-week, phase 2, randomized, double-blind, placebo-controlled,
parallel-group, flexible-dose study. There was a 4-day washout period, followed by the 3-week
placebo-controlled phase and a 2-week safety follow-up period. Subjects must have been
hospitalized during the screening period as well as during the first 2 weeks of the controlled trial.
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The study began on June 28, 2007 and completed on June 22, 2008. It was conducted in a total of
32 centers: 17 in the United States, 8 in India, and 7 in Russia.
Subjects were randomized in a 1:1 ratio to treatment with placebo or flexible-dose cariprazine (3
mg to 12 mg daily). The starting dose of cariprazine was 1.5 mg daily. On Day 2, the dose was
increased to 3 mg daily. Thereafter, the dose could be increased in increments of 3 mg up to a
maximum dose of 12 mg daily. The overall mean daily dose was 8.8 mg, and the mean final
daily dose was 10.4 mg.
In all 3 studies, the primary efficacy measure was the YMRS total score, and the key secondary
efficacy measure was the CGI-S. The YMRS is a valid, standard primary efficacy measure for
use in an acute mania trial. It is an 11-item scale that assesses manic symptoms based on the
patient’s perception of his or her condition over the previous 48 hours, as well as the physician’s
clinical observations during the interview. The 11 items are elevated mood, increased motor
activity-energy, sexual interest, sleep, irritability, rate and amount of speech, language-thought
disorder, content, disruptive-aggressive behavior, appearance, and insight. The severity of the
abnormality is rated on a 5-point (0-4) or 9-point (0-8) scale; higher score indicating greater
severity. Possible total YMRS score ranges from 0 to 60.
The primary statistical analysis used an ANCOVA model with treatment group and study center
as factors and baseline YMRS score as the covariate. An MMRM model was used for
imputation. As illustrated below, the results were statistically significant.
Table X. RGH-MD-31 Change from Baseline to Week 3 in YMRS Score in Study— ITT Population
Placebo
(N = 117)

Cariprazine
3-12 mg/day
(N = 118)

30.2 ± 5.24

30.6 ± 4.99

–8.9 (1.08)

–15.0 (1.08)

LSMD (95% CI)

—

–6.1 (–8.9, –3.3)

p-Value

—

< 0.0001

–8.5 (1.1)

–15.5 (1.1)

LSMD (95% CI)

—

–7.0 (–10.0, –4.0)

p-Value

—

< 0.0001

Baseline YMRS Total Score
Mean ± SD
YMRS: Primary Analysis (LOCF)
Change at Week 3,
LS mean (SE)

YMRS: Sensitivity Analysis (MMRM)
Change at Week 3,
LS mean (SE)

Study RGH-MD-32 essentially had the same design as Study 31. This was a phase-3,
randomized, double-blind, placebo-controlled, parallel-group, flexible-dose study. There was a
4-7-day washout period, followed by a 3-week placebo-controlled treatment phase and a 2-week
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safety follow-up period. The study was conducted at 28 centers: 10 in the US and 18 in India.
The study began on February 9, 2010 and completed on July 27, 2011.
Subjects were randomized in a 1:1 ratio to treatment with placebo or flexible-dose cariprazine (3
mg to 12 mg daily). The titration schedule was the same as in Study 31. As in Study 31, all
subjects must have been hospitalized during the screening phase and remained hospitalized for a
minimum of 2 weeks following initiation of double-blind medication during the double-blind
treatment phase. Starting on Day 14, patients could be discharged and followed as outpatients
based on the same criteria.
As illustrated below, the results were statistically significant. The results were significant
beginning at Day 4.
Study RGH-MD-32 Change from Baseline to Week 3 in YMRS Score — ITT Population
Placebo
(N = 152)

Cariprazine 3-12 mg/day
(N = 158)

32.1 ± 5.6

32.3 ± 5.8

–15.3 (0.9)

–19.6 (0.9)

LSMDa (95% CI)

—

–4.3 (–6.7, –1.9)

p-Valueb

—

0.0004

–13.0 (0.9)

–17.3 (0.9)

LSMDa (95% CI)

—

–4.3 (–6.7, –1.9)

c

—

0.0006

Baseline YMRS total score,
mean ± SD
YMRS: Primary Analysis (MMRM)
Change at Week 3,
LS mean (SE)

YMRS: Additional Analysis (LOCF)
Change at Week 3,
LS mean (SE)
p-Value

All patients from Study Center 105 are excluded due to a GCP violation. a
LS mean difference of cariprazine minus placebo.
b
MMRM analysis is based on a mixed model for repeated measurements using the observed cases data,
with treatment group, pooled study center, visit, treatment group-by-visit interaction as factors, baseline value
and baseline-by-visit interaction as covariates and an unstructured covariance matrix.
c
LOCF analysis is based on an ANCOVA model for change from baseline using the LOCF data, with
treatment group and pooled study center as factors and baseline value as a covariate.
ANCOVA = analysis of covariance; CI = confidence interval; GCP = good clinical practice; ITT = intent to treat;
LOCF = last observation carried forward; LSMD = least squares mean difference; LS mean = least squares mean;
MMRM = mixed-effects model for repeated measures; YMRS = Young Mania Rating Scale.
Source: RGH-MD-32 CSR Tables 14.2.7 and 14.4.1.1.

Study RGH-MD-33 was a phase-3, randomized, double-blind, placebo-controlled, fixed-flexible
dose study. The study was conducted in a total of 65 centers: 23 in the United States, 14 in the
Ukraine, 10 in Romania, 9 in Russia, 5 in Serbia, and 4 in Croatia. The study began on February
2, 2010 and completed on December 2, 2011.
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The two dose ranges were 3-6 mg and 6-12 mg. There was a 4-7-day washout period, followed
by a 3-week placebo-controlled treatment phase and a 2-week safety follow-up period. Subjects
were hospitalized during the screening phase and for at least 14 days during the controlled
treatment phase. They were randomized in a 1:1:1 ratio to placebo, cariprazine 3-6mg daily or
cariprazine 6-12 mg/day. Subjects in the cariprazine 3-6 mg group were treated with 1.5 mg on
Day 1 and then 3 mg daily on Days 2 and 3. Thereafter, the dose could have been increased in
increments of 1.5 mg to a maximum of 6 mg by Day 5, based on response and tolerability.
Subjects in the cariprazine 6-12 mg group received 1.5 mg on Day 1, 3 mg on Day 2, and 6 mg
on Day 3. Thereafter, the dose could be increased in increments of 3 mg to a maximum of 12 mg
daily by Day 5, based on response and tolerability. The dose could be decreased to the previous
level if there were dose-limiting adverse events. However, no dose adjustments were permitted
after Day 14.
Approximately 70% of subjects in each dose group were titrated to the maximum permitted dose.
In the 3-6 mg group, the overall mean daily dose was 4.8 mg, and the mean final daily dose was
5.4 mg. In the 6-12 mg group, the overall mean daily dose was 9 mg, and the mean final daily
dose was 10.6 mg.
The efficacy results were statistically significant for both dose groups. However, there was not a
dose-relationship in Study 33. The least square mean differences from placebo were nearly
identical.
Change From Baseline to Week 3 in YMRS Total Score (MMRM) in Study RGH- MD-33—ITT Population
Placebo
(N = 160)

Cariprazine
3-6 mg
(N = 165)

6-12 mg
(N = 167)

33.2 ± 5.6

32.9 ± 4.7

–12.5 (0.8)

–18.6 (0.8)

–18.5 (0.8)

—

–6.1 (–8.4, –3.8)

–5.9 (–8.2, –3.6)

—

< 0.001

< 0.001

—

< 0.001

< 0.001

–12.1 (0.8)

–17.9 (0.8)

–17.4 (0.8)

LSMD (95% CI)

—

–5.8 (–8.0, –3.6)

–5.3 (–7.5, –3.2)

c

—

< 0.001

< 0.001

Baseline YMRS total score,
mean ± SD

32.6 ± 5.8

YMRS: Primary Analysis (MMRM)
Change at Week 3,
LS mean (SE)
LSMD (95% CI)
p-Value

a

Adjusted p-value

b

YMRS: Additional Analysis (LOCF)
Change at Week 3,
LS mean (SE)
p-Value

.
5.3 Safety Analysis
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A number of important adverse reactions and clinical laboratory abnormalities were dose-related
in the cariprazine schizophrenia and mania studies. These include akathisia, other extrapyramidal
symptoms, hypertension, increased CPK, and increased transaminases. There were 3 cases of
rhabdomyolysis in subjects treated with cariprazine. In addition, there were cases of cataracts
and retinal findings in subjects treated with cariprazine.
Rhabdomyolysis and Elevation of Creatine Phosphokinase
At this point in the cariprazine clinical programs, three cases of rhabdomyolysis have been
reported as adverse events in the cariprazine treatment groups. One case included renal failure.
There have been no clinical adverse events of rhabdomyolysis reported in the placebo,
aripiprazole, or risperidone groups. In addition, increases in CPK were dose-related with
cariprazine in the controlled and long-term, open-label studies. There were also substantial doserelated increases in transaminase (ALT and AST). Many subjects had co-occurring CPK and
transaminase elevation. It is likely that part of the increases in transaminases is a result of muscle
cell injury. In addition, there were cases of elevated CPK associated with myoglobinuria,
muscle-related adverse events, and increases in creatinine.
Another concern is that in many cases, CPK elevations began late in the controlled studies,
including many cases in which the CPK abnormality first occurred at the last visit (at Week 6).
In numerous cases, CPK concentration had not begun to resolve, and there was no follow-up
CPK assessments after discontinuation from the study. It appears that the time course of recovery
from CPK abnormalities has not been fully characterized. There were cases of prolonged
elevations of CPK after discontinuation of treatment. There were mean increases in creatinine as
well.
Rhabdomyolysis Case 1:
Subject 0831125 was a 48-year-old male in long-term, open-label schizophrenia Study 11 who
was treated with cariprazine (dose unreported) for 40 days before discontinuing because of
increased psychosis and suicidal ideation. The subject had not been in a controlled, lead-in study.
The patient’s baseline CPK was elevated: 502 U/L (reference range: 24-195). The CPK
concentration normalized within the first month of treatment. The baseline creatinine and BUN
were normal. The CPK was 2757 U/L on Day 37 and 1766 U/L on Day 38. Urine myoglobin was
not assessed. Renal insufficiency was reported over days 36-39. The patient developed renal
failure during hospitalization. The rhabdomyolysis was reported as resolved on Day 310. There
were no clear risk factors for rhabdomyolysis in this case. The sponsor proved relatively little
information about this case.
Rhabdomyolysis Case 2: (SAE reported as “Acute Muscle Injury”)
Subject 0430501 was a 26 year-old male who had been treated with placebo in controlled lead-in
study MD-05. During Study 11, he developed the serious adverse event of rhabdomyolysis,
reported as ‘acute muscle injury.’ On Day 14, the CPK was 32,280 (164 times the upper limit of
normal). The urine myoglobin concentration was highly elevated at 1247.2 mg/mL (normal
range: < 25 ng/mL). The sponsor reports that the subject had exercised in the gym on Day 11 and
had muscle tenderness in the upper extremities. On Day 14, the AST was elevated (482 U/L),
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ALT was elevated (84 U/L), and the LDH was elevated (1208 U/L). The subject’s ECG was
normal. On Day 18, the CPK was 10,000 U/L, and urine myoglobin was negative (< 10 ng/mL).
The CPK, AST, ALT, and LDH gradually decreased to the prestudy levels. The patient was
hospitalized because of these findings.
Rhabdomyolysis Case 3:
Subject 0110618 was a 45 year-old male treated with cariprazine 6 mg daily in Study RGH-MD-06
(a schizophrenia long-term, controlled maintenance study). He developed rhabdomyolysis and was
discontinued from the study. On Day 14, the subject had a highly elevated serum CPK concentration:
77,820 U/L (399 times the upper limit of normal). The AST, ALT, and LDH were elevated. The AST
was 594; the ALT was 155 U/L; and lactate LDH was 2380 (reference range: 110-250). The subject
was hospitalized and treated with intravenous fluid. Physical examination was reportedly
unremarkable, and the subject reportedly remained asymptomatic. On Day 23, the CPK was 780 U/L
(reference range: 57-374), the AST was 49 U/L), and ALT was 95 U/L (reference value: 21). The
event was reported as resolved by Day 28.
The mean CPK was substantially increased with cariprazine treatment in the 6-week, placebocontrolled schizophrenia studies, compared to placebo and the active comparators (risperidone
and aripiprazole). The increases were dose-related. In the cariprazine 1.5-6 mg and 6-12 mg
groups, the mean increases in serum CPK were 32% and 53%, respectively (compared to 16% in
the placebo group). The mean CPK was decreased in the risperidone and aripiprazole groups. In
the long-term schizophrenia studies (up to 48 weeks), the mean CPK increased by 12%.

Mean Change in Serum CPK in the Controlled, 6-Week Schizophrenia Studies
Cariprazine

Placebo
(N = 584)

Parameter, Unit

n

Mean ± SD

1.5-6 mg
(N = 1032)

6-12 mg
(N = 285)

Aripiprazole
10 mg

Risperidone
4 mg
(N = 140)

Overall
(N = 1317)

(N = 152)

n

Mean ± SD

n

Mean ± SD

n

Mean ± SD

n

Mean ± SD

n

971

168.95 ±
182.93

266

196.87 ±
211.17

1237

174.95 ±
189.62

133

204.62 ±
304.81

147

Mean ±

Creatine phosphokinase, U/L
Baseline
Change at
endpoint

555

184.40 ±
210.55
+28.99 ±
401.60
(+16%)

+54.28 ±
358.27
(+32%)

+105.07 ±
399.37
(+53%)

+65.20 ±
367.92
(+37.3%)

–3.02 ±
190.88
(-2%)

–5.06 ±
373.29
(-2.5%)

In the controlled schizophrenia studies, the proportion of subjects with CPK concentration
greater than 1,000 U/L (> 5 times upper limit of normal) was dose-related. [CPK concentration
> 5 times the upper limit of normal is sometimes used to define rhabdomyolysis]. In the lower
dose and higher dose cariprazine groups, 4.3% and 6.5% of subjects had CPK > 1000. In the
placebo group, 3.5% of subjects had a CPK > 1000 U/L. The proportions in the risperidone and
aripiprazole groups were 4.5% and 2%, respectively.
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153.42 ±
162.12

The proportion of subjects with CPK > 10 time ULN was 1.8%, 1.3%, and 2.6% in the placebo,
cariprazine 1.5-6 mg, and cariprazine 6-12 mg group, respectively. In the risperidone and
aripiprazole groups, the proportions were 1.5% and 1.4%, respectively. In the long-term
schizophrenia studies, a higher proportion of subjects (11.8%) had CPK elevations > 5 times
normal, compared to the controlled studies. The long-term studies included some subjects who
had been cariprazine-naïve.
Creatine Phosphokinase Levels > 1000 U/L in Controlled Schizophrenia Studies (Postbaseline)
Creatine
Phosphokinase

Cariprazine
Placebo
(N = 584)
n/N1 (%)

> 1000 U/L

19/550
(3.5)

1.5-6 mg
(N = 1032)
n/N1 (%)

6-12 mg
(N = 285)
n/N1 (%)

Overall
(N = 1317)
n/N1 (%)

Risperidone
4 mg
(N = 140)
n/N1 (%)

41/961
(4.3)

17/263
(6.5)

58/1224
(4.7)

6/132
(4.5)

Aripiprazole
10 mg (N
= 152)
n/N1 (%)
3/147
(2.0)

In the controlled schizophrenia studies, none of the subjects with CPK > 1000 had
myoglobinuria; there were two cases in the placebo group. In the long-term open-label
schizophrenia studies, five (0.7%) subjects with CPK > 1000 had myoglobinuria.
In the 3-week placebo-controlled mania studies, the mean increases in CPK were 17% and 24%
in the placebo and cariprazine group, respectively. In the long-term, uncontrolled 16-week mania
study, the mean increase in CPK was 29%.
Mean Change in Serum CPK in the Mania Studies
Group 2A
Parameter, Unit

Placebo
(N = 442)
n

Mean ± SD

Group 2B
Cariprazine
(N = 623)

n

Mean ± SD

Cariprazine
(N = 402)
n

Mean ± SD

Creatine phosphokinase, U/L
Baseline
Change at endpoint

423

150.45 ± 130.21
+25.05 ± 264.65
(+17%)

603

174.30 ± 184.32
+41.31 ± 455.38
(+24%)

395

164.65 ± 182.38
+47.91 ± 330.38
(+29%)

The proportion of subjects with CPK > 1000 (> 5 times ULN) was similar in the cariprazine and
placebo group. A similar proportion of subjects had CPK > 1000 in the long-term, open-label
mania study (16 weeks). Note that the duration of the controlled mania studies was considerably
shorter than the schizophrenia studies (3 weeks vs. 6 weeks). The long-term mania study was
considerably shorter than the long-term schizophrenia studies (16 weeks vs. 48 weeks).
CPK Outliers in the Mania Studies (Controlled and Uncontrolled)
Group 2A

Group 2B
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Creatine Phosphokinase

> 1000 U/L

Placebo
(N = 442)
n/N1 (%)

Cariprazine
(N = 623)
n/N1 (%)

Cariprazine
(N = 402)
n/N1 (%)

18/423 (4.3)

25/599 (4.2)

16/393 (4.1)

Three cariprazine subjects and no placebo subjects had CPK > 1000 with myoglobinuria in the
controlled mania studies. One cariprazine patient in the long-term mania study had
myoglobinuria and CPK > 1000.
The figure below illustrates the mean CPK over time in the pooled controlled schizophrenia and
mania studies. Note that the duration of the studies was 6 weeks for schizophrenia and 3 weeks
for mania. For the cariprazine high dose group (9-12 mg), the mean CPK appears to separate
from the other treatment groups; this is at the end of the schizophrenia studies. Note that the
mean CPK continued to increase during the safety follow-up period for the 2 highest cariprazine
dose groups. My opinion is that the observed increase in CPK toward the end of the studies and
during the safety follow-up period is a significant toxicity issue. The finding is dose-related and
time-dependent. Furthermore, the pattern of elevation and resolution has not been fully
characterized. The concern is heightened because of the long half-life of cariprazine and the
DDCAR metabolite. As a related concern, it is not clear what the recommended dose should be
for continuation treatment with cariprazine.
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The figure below illustrates the time course of the mean CPK over time in the pooled long-term,
uncontrolled schizophrenia and mania studies. The duration of the schizophrenia was 48 weeks,
and the duration of the mania study was 16 weeks. The mean CPK peaks within the first 6 weeks
of the combined studies. These studies include some subjects who were treated in the lead-in
studies with placebo, aripiprazole, or risperidone, as well as subjects who had been treated with
cariprazine. Note the dose-related increases in the safety follow-up period.

The figure below presents an analysis of the time to resolution of CPK post-discontinuation of
treatment in the controlled schizophrenia and mania studies. It is important to note that the
definition of “resolution” of elevated CPK was a decrease to 2 times the upper limit of normal.
The time to resolution of CPK elevation was prolonged in the cariprazine group, compared to the
placebo group.
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CPK

16.6%

23.7%

Creatinine

0.1%

1.6%

The pattern of mean creatinine increases over time is presented in the figure below for the pooled
controlled schizophrenia and mania studies. The curve for the high dose cariprazine group (9-12
mg) appears to separate from the other groups at Week 6, the end of the schizophrenia studies.
Hepatic Concerns
There were substantial dose-related increases in transaminases in the controlled schizophrenia
and mania studies. The finding was more pronounced in the 6-week schizophrenia studies,
compared to the 3-week mania studies. The mean ALT increased by 16.6% in the cariprazine
1.5-6 mg group and 42% in the cariprazine group (compared to 4% in the placebo group and
19.2% in the risperidone group; there was a decrease of 3.9% in the aripiprazole group). For the
mean AST, there were parallel, dose-related increases; although the AST generally increased to a
lesser degree than ALT. The AST increased by 7% and 19% in the cariprazine 1.5-6 mg and 612 mg, respectively. The AST increased by 1.3% and 4.4% in the placebo and risperidone
groups, respectively. There was a 5% decrease in the aripiprazole group. There were no
significant increases in mean total bilirubin or alkaline phosphatase. The findings are
summarized in the table below.
Mean Change in Hepatic Parameters in the Controlled Schizophrenia Studies
Cariprazine

Placebo
(N = 584)

Parameter, Unit

n

Mean ± SD

1.5-6 mg
(N = 1032)
n

Mean ± SD

6-12 mg
(N = 285)
n

Mean ± SD

Overall
(N = 1317)
n

Mean ± SD

Risperidone 4 mg
(N = 140)

Aripiprazole 10 mg
(N = 152)

n

n

Mean ± SD

Mean ± SD

Alanine aminotransferase, U/L
Baseline

24.8 ± 15.1

555

Change at endpoint

972

1.0 ± 18.1
(4%)

24.7 ± 16.6

266

4.1 ± 26.8
(16.6%)

26.8 ± 18.4

1238

11.3 ± 35.3
(42%)

25.2 ± 17.0

133

5.6 ± 29.0
(22%)

24.4 ± 14.3

146

4.7 ± 33.8
(19.2%)

23.3 ± 14.8
–0.9 ± 17.0
(-3.9%)

Aspartate aminotransferase, U/L
Baseline
Change at endpoint

22.5 ± 8.7

555

0.3 ± 11.1
(1.3%)

972

22.6 ± 9.7
1.6 ± 13.8
(7%)

265

23.7 ± 9.4
4.5 ± 16.7
(19%)

1237

22.8 ± 9.6
2.2 ± 14.5
9.6%)

133

22.9 ± 10.9
1.0 ± 21.7
(4.4%)

146

22.0 ± 10.4
–1.1 ± 10.8
(-5%)

Alkaline phosphatase, U/L
Baseline
Change at endpoint

555

81.8 ± 33.6
–1.5 ± 27.8

972

80.6 ± 23.2
–1.0 ± 15.9

266

81.6 ± 26.4
–2.3 ± 14.6

1238

80.8 ± 23.9
–1.3 ± 15.6

132

78.8 ± 22.5
–3.1 ± 14.6

147

76.9 ± 22.1
1.0 ± 15.4

Bilirubin, total, µmol/L
Baseline
Change at endpoint

555

7.319 ± 4.540
0.743 ± 4.443

973

7.490 ± 4.305
0.539 ± 4.421

267

7.796 ± 4.489
0.295 ± 4.437

1240

7.556 ± 4.346
0.486 ± 4.424

133

7.922 ± 4.747
0.064 ± 8.753

147
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7.226 ± 3.706
–0.171 ± 3.906

In the controlled 3-week mania studies, the mean ALT increased by 31% in the cariprazine group and
15.8 in the placebo group. The AST increases were 8% and 2%, respectively.

Mean Change in Hepatic Parameters in the Mania Studies
Controlled Mania Studies
Uncontrolled, Long-term Study
Parameter, Unit
Placebo
Cariprazine
Cariprazine
(N = 442)
(N = 623)
(N = 402)
n

Mean ± SD

n

Mean ± SD

n

Mean ± SD

Alanine aminotransferase, U/L
Baseline

423

Change at endpoint

23.4 ± 13.6
3.7 ± 19.3
(15.8%)

604

24.5 ± 13.8
7.6 ± 27.0
(31%)

24.2 ± 12.8

395

4.2 ± 20.0
(17.4%)

Aspartate aminotransferase, U/L
Baseline

423

Change at endpoint

22.5 ± 9.0
0.5 ± 11.3
(2.2%)

604

23.5 ± 9.4
1.9 ± 15.7
(8%)

22.0 ± 7.4

395

1.6 ± 11.6
(7.2%)

Alkaline phosphatase, U/L
Baseline

424

Change at endpoint

77.5 ± 20.7
–0.0 ± 13.7

604

76.4 ± 24.2
0.3 ± 14.5

75.4 ± 31.4

395

–1.2 ± 17.8

Bilirubin, total, µmol/L
Baseline
Change at endpoint

APPEARS THIS
WAY ON
The table below
ORIGINAL summarizes the
outlier analyses
for ALT, AST,
and total
bilirubin for the
schizophrenia

421

7.05 ± 3.89
0.71 ± 4.03

604

6.83 ± 3.90
0.87 ± 4.00

395

6.664 ± 3.755
0.251 ± 3.621

Schizophrenia
Controlled Studies
Long-term
Uncontrolled

Bipolar Mania
Controlled Studies
Long-term
Uncontrolled

Placebo

Placebo

(N = 584)

Cariprazine Cariprazine
(N = 1317)

(N = 679)

(N = 442)

Cariprazine Cariprazine
(N = 623)

(N = 402)

Percentage of patients who met categorical criterion for postbaseline elevations
ALT or AST
≥ 3 × ULN
≥ 5 × ULN

0 7%
0

1 7%
0.3%

3 0%
1.3%

2 1%
0.2%

3 1%
1.0%

3 0%
0.8%

≥ 10 × ULN

0

0.2%

0.3%

0

0

0

≥ 20 × ULN

0
0.5%

0.1%
0.2%

0
0.2%

0
0

0
0.3%

Total bilirubin
≥ 2 × ULN

0
0.5%
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There were no deaths in the cariprazine program related to hepatic abnormalities. There were no
cases of serious liver injury in the studies, and there were not Hy’s Law cases in the cariprazine
group. There was one serious adverse event of ‘drug-induced hepatitis’ in the cariprazine group
in the controlled schizophrenia study. One drug induced hepatitis in the mania cariprazine group.
There was one SAE case of hepatitis E in the placebo group. DCAE: several discontinuations
because of transaminase > 5 times ULN. DCAE transaminase 1A: 6 cariprazine and one placebo.
Three subjects in the long-term schizophrenia studies discontinued because of transaminase
elevation.
Hepatic Consult - John Senior, M.D. (Office of Surveillance and Epidemiology)
John Senior, M.D. from OSE performed a consult to assess the hepatic findings. Dr. Senior
concluded that serum aminotransferase activities alone are not necessarily useful measures of
liver function or loss thereof, and not particularly specific to the liver, and usually resolve unless
accompanied or followed by true indicators of whole liver dysfunction, such as increasing
concentration of serum bilirubin, indicating diminished liver function of clearing plasma of that
pigment, or evidence of rising prothrombin time or its international normalized ratio (INR)
indicating reduced ability of the liver to synthesize the prothrombin protein and regulate its
concentration. Dr. Senior notes, that for serious drug-induced liver injury with dysfunction
(meaning disability, need for hospitalization, liver failure with secondary renal or brain
dysfunction, death or need for transplantation), we are looking for quite rare problems.
Dr. Senior notes that cariprazine is highly lipophilic, and the demethylation of the urea only
modestly increases its polarity. Therefore, it can readily penetrate membranes and enter tissues
all over the body, including the brain. Its absorption by the intestine is probably highly directed
to lymph chylomicrons and therefore the systemic circulation before reaching the liver where it
is primarily metabolized, primarily by demethylation but to some extent by hydroxylation.
Dr. Senior and Dr. Ted Guo performed a programmed analysis of the clinical laboratory data
using the electronic eDISH program: Evaluation of Drug-induced Serious Hepatotoxicity. The
results of eDISH can be used to focus on the more serious cases of hepatic function. This
involves analyses of AST, ALT, total bilirubin, and alkaline phosphatase values. One goal is to
identify cases in which an individual patient has transaminase concentration greater than 3 times
the upper limit of normal as well as total bilirubin greater than 2 times normal (without elevation
of alkaline phosphatase). Such cases are explored further, in order to determine clinically if these
are potential cases of drug-induced liver injury. The eDISH plot for the controlled schizophrenia
studies (ALT and total bilirubin values) is presented below.

41

Reference ID: 3390625

Dr. Senior stated that this preliminary x-y plot of maximum observed serum ALT and bilirubin
levels for each of the almost 2200 patients, as log10(xULN) values demonstrates that the vast
majority of them appear in the left lower quadrant, with normal or near-normal peak values
reported at any time of their clinical trial observation. About 1.4% (19/1321) of patients
randomized to cariprazine had elevated serum ALTs at some time during their observation,
compared to 1.2% (7/586) randomized to placebo. Only one patient, #11181604 randomized to
risperidone in Study 16, can be seen in the right upper quadrant of the first eDISH x-y plot.
Dr. Senior discussed two cases of subjects treated with cariprazine in which there were ALT
elevations > 10xULN but without bilirubin increases. Subject 5060505 was reported to have a
serious adverse event of ‘drug-induced hepatitis,’ based on ALT and AST elevations (on Day 15,
after 14 days of treatment with cariprazine 6-9 mg daily). The bilirubin was not elevated, and the
patient was asymptomatic. The clinical evaluation did not identify any specific causes of the
transaminase elevation. The transaminase elevations resolved after discontinuing treatment.
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In the second case, subject 0190301 was treated with cariprazine 1.5-3 mg daily. On Day 23, the
subject was noted to have elevated transaminases, as illustrated in the figure below. Cariprazine
was discontinued 9 day later. The serum enzymes returned to normal after more than 6 months.
The patient was asymptomatic and did not have bilirubin elevation. Dr. Senior stated that the
data for this case were sparse. In the long-term, uncontrolled 48-week schizophrenia studies, one
subject had ALT >10xULN, five had ALT >5-10xULN, and 10 subjects had ALT >3-5xULN.
These subjects did not have elevations of total bilirubin.
Dr. Senior stated that in the bipolar mania studies, there were relatively few patients who had
modest elevations of serum aminotransferase activities without significant bilirubin increases,
none associated with symptoms or evidence of liver dysfunction. Five had peak ALT values
>5-10xULN, for whom brief narratives were submitted. Narratives were not submitted for the 11
patients who had only slight ALT elevations >3-5xULN. One subject (1033211 in Study 32)
treated with placebo had peak ALT equal to 18.2xULN, AST 4.3xULN and TBL 3.5xULN in the
potentially worrisome range; however, there was no investigation for an alternative cause, and no
narrative was provided. The eDISH plot for the controlled mania studies is presented below:
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In the 16-week, uncontrolled mania study, there were a few subjects few ALT elevations were
found, 3 with peak values >5-7xULN and 8 with minor rises >3-5xULN. No narratives were
submitted for the latter group of 8 with the lesser ALT elevations. The time courses for the 3
moderate elevations indicated that the patients had no symptoms, were not clinically ill, and did
not show serious liver injury or dysfunction, but recovered and appeared to adapt to the drug.
Dr. Senior stated: The degree of elevation of serum enzymes is not a reliable measure of the
severity of the problem, which is much more dependent on how much liver function may be lost,
as shown by reduced ability to clear bilirubin from plasma or to synthesize the right amount of
prothrombin to regulate nicely the bleeding-clotting balance.
Dr. Senior’s Conclusions and Recommendations
Dr. Senior concluded that the liver findings from these studies are not impressive; they reflect
mostly modest and often transient elevations of serum ALT and less of AST, indicating some
hepatocellular injury from cariprazine, but no progressive damage that accumulates and leads to
loss of whole-organ liver function such as increasing bilirubin concentration or rising
prothrombin times (or INRs). [Reviewer’s note: coagulation parameters were not assessed in the
cariprazine studies.].
The findings do no suggest or predict a risk of serious drug-induced liver injury (DILI) with true
dysfunction. However, it cannot be ruled out that long-term treatment in rare people might reveal
some who are susceptible, but they should be found and the drug stopped before that occurs.
Dr. Senior recommended that the label should report what was found: “ not infrequent elevation
of serum transaminase activities, which are worth following to see if they reverse, or trigger
44

Reference ID: 3390625

investigation into the probable cause if not, preferably with consultation from knowledgeable
colleagues skilled in diagnosing liver disease.”
Regarding the potential value of postmarketing studies to assess the hepatic risks, Dr. Senior
does not strongly encourage such postmarketing activities. He states the following:
“Postmarketing studies would be fine, if done well, but it seems unlikely that they would be. It is
not the central core of psychiatric training or practice to develop advanced skills in differential
diagnosis of liver disease. If patient and physicians are aware that the drug often causes minor
liver injury that perhaps might rarely become serious rarely, and act promptly to investigate
advancing abnormalities by interrupting drug administration and investigating appropriately,
with consultation if necessary, that is just good medicine.”
Dr. Senior does not recommend routine clinical laboratory monitoring. He stated that routine
monitoring is “burdensome, costly, much disliked by both patients and doctors, and therefore not
done for long, which assures it will fail. It is a very inefficient way to discover and manage rare
problems, which serious DILI nearly always is. It is not a good idea to place too much emphasis
on serum enzyme activities; they do not measure any liver function and are poor indicators of
severity. The important thing is to detect and prevent serious liver dysfunction that leads to
disability, hospitalization, liver failure, and death or transplantation.”
I agree with Dr. Senior’s conclusions and recommendations.
Common Adverse Reactions
A number of clinically important adverse reactions were dose-related in the schizophrenia and
mania studies. The table below summarizes the most common adverse reactions for the pooled,
placebo-controlled data from the schizophrenia and mania studies. Akathisia and other
extrapyramidal symptoms were among the most common and most clinically significant adverse
reactions in the cariprazine program. The rate of akathisia is particularly striking. Even at the
lowest doses (1.5-3 mg), akathisia was reported for 10.3% of subjects, compared to 4.1 of the
placebo group and 8.6% of the risperidone group. Akathisia was reported for 18.1% of subjects
in the high-dose cariprazine group (9-12 mg). Risperidone generally has the highest risk of
akathisia and other extrapyramidal symptoms among atypical (or second generation)
antipsychotics. In fact, risperidone behaves similarly to the typical, first generation (or high
potency) antipsychotics. Cariprazine treatment results in an unusually high risk of akathisia and
other extrapyramidal symptoms. The adverse event terms akathisia and restlessness are
commonly used interchangeably. Restlessness was another commonly reported adverse reaction
in the cariprazine studies which was dose-related and reported more commonly in the cariprazine
group than in the risperidone group.
Akathisia can be one of the most serious adverse reactions related to antipsychotic treatment. At
its most severe, it is an intense subjective sense of inescapable restlessness, motor tension,
anxiety, and discomfort. Akathisia can lead to suicide and other dangerous behavior. Associated
behavioral signs include motor restlessness, pacing, agitation, intentional and unintentional selfinjurious behavior or violent behavior directed at others. It can result in an exacerbation of
psychosis or mania. It is a major risk factor for completed suicide. Akathisia is often
unrecognized, untreated, and misinterpreted as increased psychosis related to the illness under
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treatment (schizophrenia, acute mania, or other psychotic disorders). In many cases of akathisia,
clinicians can mistake the reaction for an exacerbation of psychosis and intervene by increasing
the antipsychotic dose, further exacerbating the akathisia and the psychotic symptoms and
behavior.
Extrapyramidal symptoms were also very common, and they occurred in a dose-related manner.
At the highest cariprazine doses, the rate of EPS approached that for risperidone. Antipsychotic
drugs with this extrapyramidal symptom profile pose the highest risk for developing tardive
dyskinesia, among the most concerning types of extrapyramidal symptoms. There were several
cases of tardive dyskinesia reported in the cariprazine group and none in the other treatment
groups.
Other important dose-related adverse reactions included hypertension, elevation of CPK and
transaminases.
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Placebo

Risperidone
N = 140

Aripiprazole
N = 152

14.2
5.5
20.8
17.9
9.4
2.2
1.8
0.6
0.1
5.2
4.8
7.7
11.2
3.8
1

8.6
2.9
27.1
24.3
12.9
2.9
0.7
0
0.7
5.7
22.8
15.7
2.8
0

7.2
3.3
5.9
5.3
3.9
0.7
0
0
0
3.9
1.3
2.6
10.5
7.9
0

10.8
9.6
7.1
7.3
5.7
2.1

7.6
7.9
6
5.4
3.9
1.8

9.3
5.7
3.6
3.6
2.9
2.1

4.6
7.2
2
2
3.3
0

2
1.3
2.8
2.9
2.5
2.4

3.2
2.8
3.2
2.8
2.3
3

2.2
1.7
2.6
2.7
2.5
2.2

2.9
2.1
2.9
2.9
0.7
2.1

1.3
1.3
2
1.3
2
1.3

2.4

3.3

4.6

3.4

1.4

0.7

1.5
1.2
2.9

2.0
2.4
2.3

3.0
2.7
2.8

2.2
2.1
2.6

3.6
2.9
5

2
0.7
3.9

4.5 to 6 mg
N = 794

9 to 12 mg
N = 563

Overall
N = 1940

4.1
2.7
9.4
8.1
4.3
0.5
1.0
0.3
0.1
2.9
2.5
5
9.2
2.9
1.9

10.3
3.8
15.6
13.6
7.2
1.9
0.7
0.5
0.2
3.5
3.6
5.9
11.7
5.5
0.2

14.2
6.3
20.9
17.4
8.3
2.4
2.5
0.5
0
5.7
4.8
7.7
11.9
3.9
0.6

18.1
6.2
25.9
23.3
13.3
2.3
1.8
0.9
0
6
6.2
9.4
9.3
2
2.3

5.2
6
3.8
3.8
3.8
0.2

5.5
6
4.6
3.4
1.7
0.5

6.8
8.2
6.2
5.5
4.2
2.4

1.2
1.9
2.2
2.2
1.7
0.7`

1.4
1.2
1.7
2.4
2.7
1.2

1.2
1.6
0.9
1.8

N = 1026

Nervous System
Akathisia
Restlessness
Extrapyramidal Symptoms
Parkinsonism
Extrapyramidal Disorder
Dystonia
Musculoskeletal Stiffness
Dyskinesia
Tardive Dyskinesia
Dizziness
Tremor
Sedation
Insomnia
Anxiety
Mania
Gastrointestinal
Constipation
Nausea
Vomiting
Dyspepsia
Diarrhea
Hypersalivation
Other
Fatigue
Pyrexia
Appetite Decreased
Pain in Extremity
Back Pain
Vision Blurred
Investigations
Hypertension or Blood
Pressure Increased
CPK increased
Transaminase increased
Weight increased

Cariprazine

1.5 to 3 mg
N = 583

The tables below summarize the pattern of akathisia and other extrapyramidal symptoms
separately for the schizophrenia and mania studies. Note that the rates of akathisia and other EPS
were considerably higher in the mania population compared to the schizophrenia population.
These findings are consistent with the safety profiles of other antipsychotics; generally, patients
with mood disorders have a higher risk of developing akathisia and EPS than schizophrenic
patients.
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Preferred Term

EPS and Akathisia in the Controlled
Schizophrenia Studies (Group 1A)

Group 1B

Cariprazine

Risperidone Aripiprazole

Placebo 1.5-6 mg 6-12 mg Overall
4 mg
(N = 584) (N = 1032) (N = 285)
n (%)
n (%) (N = 1317) (N = 140)
n (%)
n (%)
EPS including
akathisia/restlessness

10 mg (N
= 152) n
(%)

Cariprazine
(N = 679)
(%)

79 (13.5) 278 (26.9) 97 (34.0) 375 (28.5)

45 (32.1)

24 (15.8)

225 (33.1)

45 (7.7) 165 (16.0) 63 (22.1) 228 (17.3)

38 (27.1)

9 (5.9)

135 (19.9)

Akathisia

21 (3.6) 109 (10.6) 39 (13.7) 148 (11.2)

12 (8.6)

11 (7.2)

105 (15.5)

Restlessness

18 (3.1)

45 (4.4)

20 (7.0)

65 (4.9)

4 (2.9)

5 (3.3)

38 (5.6)

Dystonia cluster

2 (0.3)

14 (1.4)

7 (2.5)

21 (1.6)

4 (2.9)

1 (0.7)

12 (1.8)

Parkinsonism cluster

39 (6.7) 141 (13.7)

56 (19.6) 197 (15.0)

34 (24.3)

8 (5.3)

122 (18.0)

Tardive dyskinesia

1 (0.2)

1 (0.7)

0

Any EPS excluding
akathisia/restlessness

1 (0.1)

0

1 (0.1)

Controlled Mania Studies
(Group 2A)

EPS, including akathisia and
restlessness
EPS, excluding akathisia and
restlessness

Placebo
(N = 442)
n (%)
76 (17.2)
49 (11.1)

2

Group 2B

Cariprazine

Cariprazine

(N = 623)

(N = 402)

267 (42.9)
170 (27.3)

195 (48.5)
91 (22.6)

Akathisia

21 (4.8)

126 (20.2)

131 (32.6)

Restlessness

10 (2.3)

40 (6.4)

26 (6.5)

3 (0.7)

22 (3.5)

9 (2.2)

146 (23.4)
2 (0.3)

77 (19.2)
2 (0.5)

Dystonia cluster
Parkinsonism cluster
Dyskinesia

42 (9.5)
2 (0.5)

Hypokinesia

1 (0.2)

1 (0.2)

0

Musculoskeletal stiffness

6 (1.4)

12 (1.9)

9 (2.2)

0

0

1 (0.2)

Tardive dyskinesia

(0.3)
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Extrapyramidal Symptoms by Modal Daily Dose in the Controlled Mania Studies
Placebo
N=442

1.5-3 mg

4.5-6 mg

9-12 mg

Overall

N=44

N=219

N=360

N=623

Any EPS TEAEs including
akathisia/restlessness

17.6%

34.1%

42.9%

44.7%

43.3%

Any EPS TEAEs excluding
akathisia/restlessness

11.5%

25.0%

26.5%

29.2%

27.9%

Akathisia

4.8%

25.0%

18.7%

20.6%

20.2%

Restlessness

2.3%

2.3%

7.8%

6.7%

6.7%

0.7%

4.5%

5.0%

2.5%

3.5%

10.0%

20.5%

21.5%

26.1%

24.1%

Dystonia cluster

1

Parkinsonism cluster
1.
2.

Controlled Mania Studies – By Cariprazine Dose

2

Dystonia cluster = dystonia + oculogyric crisis + trismus + oromandibular dystonia
Parkinsonism cluster = extrapyramidal disorder + tremor + salivary hypersecretion + dyskinesia +
parkinsonism + muscle rigidity + cogwheel rigidity + drooling + muscle tightness + bradykinesia +
hypokinesia + masked facies.
Source: NDA 204370, SD-51 Table 40.7..5.3, Pages 8-9

The most effective treatments for akathisia are beta-blockers and benzodiazepines.
Anticholinergic medications are used primarily to treat other extrapyramidal symptoms. The
tables below summarize the relatively high rates of use of these types of medications in the
schizophrenia and mania studies. The use of these medications was dose-related. Note the high
rate of use of medications to treat insomnia. This could be another reflection of the high rates of
akathisia, restlessness, and anxiety.
Concomitant Medication Use in Controlled Schizophrenia Studies
Cariprazine Cariprazine Cariprazine Risperidone Aripiprazole
1.5-6 mg
6-12 mg
Overall
4 mg
10 mg
(N = 1032) (N = 285) (N = 1317) (N = 140)
(N = 152)
n (%)
n (%)
n (%)
n (%)
n (%)

Therapeutic Drug Class
Medication Name

Placebo
(N = 584)
n (%)

Beta Blocking Agents

18 (3.1)

81 (7.8)

35 (12.3)

116 (8.8)

9 (6.4)

10 (6.6)

Propranolol

13 (2.3)

64 (6.2)

28 (9.9)

93 (7.9)

9 (7.4)

5 (3.3)

38 (6.5)

168 (16.3)

62 (21.8)

230 (17.5)

37 (26.4)

12 (7.9)

Psycholeptics

344 (58.9)

563 (54.6)

220 (77.2)

783 (59.5)

81 (57.9)

55 (36.2)

Zolpidem

211 (36.1)

321 (31.1)

151 (53.0)

472 (35.8)

39 (27.9)

38 (25.0)

51 (8.7)

81 (7.8)

26 (9.1)

107 (8.1)

16 (11.4)

9 (5.9)

117 (20.0)

136 (13.2)

121 (42.5)

257 (19.5)

6 (4.3)

0

Anti-Parkinson drugs

Zolpidem tartrate
Lorazepam
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Chloral hydrate

44 (7.5)

75 (7.3)

33 (11.6)

108 (8.2)

7 (5.0)

10 (6.6)

Concomitant Medication Use in the Mania Studies
Group 2A
Therapeutic Drug Class
Preferred Term

Group 2B

Placebo
(N = 442)
n (%)

Cariprazine
(N = 623)
n (%)

Cariprazine
(N = 402)
n (%)

Anti-Parkinson drugs

33 (7.5)

134 (21.6)

64 (15.9)

Beta Blocking Drugs

19 (4.3)

67 (10.8)

95 (23.6)

Hypertension
Preston Dunnmon, M.D. performed the review from the Division of Cardiorenal Products (filed
on September 30, 2013). We requested an assessment of the cardiovascular risks associated with
cariprazine, because cariprazine treatment is associated with dose-related increases in blood
pressure and heart rate. There are greater proportions of outliers with increases in blood pressure
in the cariprazine groups, compared to the placebo and active comparator groups; and there are
higher proportions of subjects with adverse events reported as hypertension in the cariprazine
groups compared to the other groups.
Dr. Dunnmon concluded that in the controlled schizophrenia studies, higher doses of drug were
associated with a dose responsive change from baseline in both systolic and diastolic blood
pressure, comparing placebo to low dose cariprazine (1.5 - 6 mg) and high dose cariprazine (6 12 mg). In addition, there is a dose-related increase in pulse rate. The findings are summarized in
the sponsor’s table reproduced below.
Changes in Blood Pressure and Pulse Rate in the Controlled Schizophrenia Studies
Parameter,
Unit

Placebo
(N = 584)
n

Mean ±
SD

Cariprazine
1.5-6 mg
(N = 1032)
n

Mean ±
SD

6-12 mg
(N = 285)
n

Mean ±
SD

Overall
(N = 1317)
n

Mean ±
SD

Risperidone
4 mg
(N = 140)
n

Mean ±
SD

Aripiprazole
10 mg
(N = 152)
n

Mean ±
SD

Supine systolic blood pressure, mm Hg
Baseline

574

Change
from
baseline

120.6 ±
121.0 ±
120.5 ±
120.9 ±
120.8 ±
119.8 ±
1005
280
1285
138
150
11.2
10.6
11.1
10.7
10.5
9.4
0.9 ± 10.4

0.8 ± 10.3

2.4 ± 12.0

–2.2 ±
10.1

1.2 ± 10.8

1.7 ± 8.9

Supine diastolic blood pressure, mm Hg
Baseline
Change
from
baseline

76.6 ± 7.9
574

76.2 ± 8.0
1005

0.4 ± 8.0

75.6 ± 8.8
280

0.8 ± 7.9

76.1 ± 8.2
1285

3.4 ± 9.3

77.5 ± 8.3
138

1.3 ± 8.3

74.3 ± 6.7
150

–1.6 ± 7.7

0.8 ± 7.4

50

Reference ID: 3390625

Supine pulse rate, bpm
Baseline

574

Change
from
baseline

76.6 ±
10.6

77.5 ±
10.5

1005

–0.1 ±
12.6

0.5 ± 11.5

77.9 ±
10.2

280

1285

1.5 ± 11.8

77.6 ±
138
10.4
0.7 ± 11.6

77.5 ±
12.3
0.2 ± 12.8

150

75.2 ±
10.0
0.0 ± 11.7

Adverse events of hypertension, blood pressure increased, blood pressure systolic increased,
blood pressure immeasurable, blood pressure diastolic increased, and hypertensive crisis
occurred in a dose responsive fashion as well (17/285 (6%) versus 25/1032 (2.4%) versus 6/184
(1%) for high dose, low dose, and placebo treated patients respectively), as demonstrated in the
sponsor's ISS Table 9.2.1.2-2 below (ISS page 318):

Preferred Term

Cariprazine
Risperidone Aripiprazole
Placebo
4 mg
10 mg (N
6-12 mg Overall (N
(N = 584) 1.5-6 mg
(N = 140)
= 152) n
(N
=
1032)
(N
=
285)
=
1317)
n
n (%)
n(%)
(%)
n (%)
n (%)
(%)

TEAEs associated with blood pressure
Hypertension

2 (0.3)

17 (1.6)

5 (1.8)

22 (1.7)

0

1 (0.7)

Blood pressure increased

4 (0.7)

6 (0.6)

9 (3.2)

15 (1.1)

2 (1.4)

0

Blood pressure systolic
increased

0

1 (0.1)

1 (0.4)

2 (0.2)

0

0

Blood pressure immeasurable

0

0

1 (0.4)

1 (0.1)

0

0

Blood pressure diastolic
increased

0

0

1 (0.4)

1 (0.1)

0

0

Hypertensive crisis

0

1 (0.1)

0

1 (0.1)

0

0

Orthostatic hypotension

7 (1.2)

6 (0.6)

1 (0.4)

7 (0.5)

0

2 (1.3)

Postural orthostatic
tachycardia syndrome

4 (0.7)

4 (0.4)

0

4 (0.3)

0

0

Hypotension

5 (0.9)

2 (0.2)

0

2 (0.2)

1 (0.7)

0

Orthostatic intolerance

2 (0.3)

0

0

0

0

0

Blood pressure decreased

1 (0.2)

0

0

0

0

0

TEAEs associated with heart rate
Tachycardia

3 (0.5)

14 (1.4)

4 (1.4)

18 (1.4)

3 (2.1)

4 (2.6)

Heart rate increased

2 (0.3)

6 (0.6)

1 (0.4)

7 (0.5)

2 (1.4)

0

Bradycardia

1 (0.2)

4 (0.4)

0

4 (0.3)

0

1 (0.7)

Palpitations

0

3 (0.3)

1 (0.4)

4 (0.3)

1 (0.7)

0

Heart rate irregular

0

0

1 (0.4)

1 (0.1)

0

0
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Dr. Dunnmon noted that adverse events involving hypotension were confined almost exclusively
to the low dose and placebo groups, in which hypotension occurred with similar frequency.
Reports of palpitations and heart rate irregular were confined solely to the cariprazine treated
patients (rhythm unknown during these episodes, though at least one episode of SVT was noted
in the ISS).
Three schizophrenia patients from the controlled trials experienced either an SAE of "blood
pressure increased" or discontinued from the studies because of adverse events associated with
blood pressure elevation. All were treated with cariprazine. A fourth cariprazine-treated patient
experienced a nonserious "hypertensive crisis."
In the controlled mania studies, the mean systolic and diastolic blood pressures increased
compared to placebo. The mean pulse rate increased as well. The mean blood pressures increased
in the long-term, uncontrolled mania study. The findings are summarized in the sponsor’s table
below.
Table 9.2.3.1–1.

Change From Baseline to Endpoint in Blood Pressure and Pulse Rate Parameters in
Groups 2A and 2B (Bipolar Mania Studies)—Safety Population
Group 2A

Parameter, Unit

Placebo
(N = 442)
n

Mean ± SD

Group 2B
Cariprazine
(N = 623)

Cariprazine
(N = 402)

n

Mean ± SD

n

Mean ± SD

Supine systolic blood pressure, mm Hg
Baseline

439

121.8 ± 11.3

619

121.8 ± 10.5

400

121.7 ± 11.1

Change from baseline to
endpoint

439

–0.5 ±10.8

619

1.4 ± 10.3

400

1.4 ± 10.9

Supine diastolic blood pressure, mm Hg
Baseline

439

76.5 ± 7.8

619

76.8 ± 8.0

400

75.9 ± 8.5

Change from baseline to
endpoint

439

0.9 ± 7.7

619

1.7 ± 8.1

400

1.8 ± 8.6

Baseline

439

76.8 ± 10.4

619

77.6 ± 10.8

399

75.5 ± 10.2

Change from baseline to
endpoint

439

–0.7 ± 11.0

619

2.0 ± 11.6

399

–0.9 ± 12.2

Supine pulse rate, bpm

In the controlled mania studies, adverse events of hypertension (hypertension, blood pressure
increased, blood pressure diastolic increased, secondary hypertension) occurred more frequently
in cariprazine-treated patients (all doses) than in the placebo group (25/623 (4.0%) versus 6/442
(1.4%) respectively), as summarized in the sponsor's table 9.2.3.2-2 below (ISS page 325):
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Group 2A

Preferred Term

Group 2B

Placebo
(N = 422)
n (%)

Cariprazine
(N = 623)
n (%)

Cariprazine
(N = 402)
n (%)

Hypertension

4 (0.9)

13 (2.1)

17 (4.2)

Blood pressure increased

2 (0.5)

10 (1.6)

8 (2.0)

Blood pressure diastolic increased

0

1 (0.2)

1 (0.2)

Secondary hypertension

0

1 (0.2)

0

Orthostatic hypotension

2 (0.5)

6 (1.0)

3 (0.7)

0

4 (0.6)

3 (0.7)

Postural orthostatic tachycardia syndrome

3 (0.7)

2 (0.3)

0

Orthostatic heart rate response increased

1 (0.2)

1 (0.2)

1 (0.2)

Blood pressure decreased

1 (0.2)

0

0

Tachycardia

4 (0.9)

5 (0.8)

1 (0.2)

Heart rate increased

1 (0.2)

2 (0.3)

6 (1.5)

Palpitations

2 (0.5)

2 (0.3)

2 (0.5)

Bradycardia

1 (0.2)

0

3 (0.7)

TEAEs associated with blood pressure

Hypotension

TEAEs associated with heart rate

Two subjects treated with cariprazine in the controlled mania studies discontinued because they
developed hypertension. No subjects in the placebo grouped discontinued because of
hypertension.
To further assess the blood pressure findings, Dr. Dunnmon requested a complete reanalysis of
the blood pressure data according to the following parameters:
• Integration of controlled data from the schizophrenia and mania trials
• Integration of uncontrolled data from the schizophrenia and mania trials
• Assessment of three dose groups in the integrated data sets:
o Low dose - 1.5 and 3.0 mg doses combined
o Intermediate dose - 4.5 and 6.0 mg doses combined
o High dose - 9.0 and 12.0 mg doses combined
• For both the controlled and open label extension data sets so constructed, the
following analyses were performed:
o K-M time to first BP > 140/90 (either SBP or DBP criteria)
o K-M time to first BP > 160/100 (either SBP or DBP criteria)
o Shift tables assessing changes from baseline JNC-7 categories (normal,
pre-hypertension, stage I, or stage II hypertension) to the highest JNC-7
category achieved during the treatment period
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o Shift tables assessing changes from baseline JNC-7 categories (normal, prehypertension, stage I, or stage II hypertension) to the JNC-7 category
demonstrated at the end of study.
Dr. Dunnmon concluded that it is immediately apparent from the K-M analyses that blood
pressure elevations into the stage I hypertension range are happening more frequently and more
rapidly in cariprazine treated patients, in a dose related fashion, with the two highest dose ranges
separating from the others (high dose > intermediate dose > placebo/low dose):

This finding is corroborated for the high dose range (9 mg to12 mg) by the analogous K-M curve
for time to first BP > 140/90 from the open label trials in which blood pressure was re-baselined
at the beginning of the open label studies, as seen in the figure below:
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APPEARS THIS WAY ON
ORIGINAL

Though the shifts to stage II hypertension occurred less frequently, this identical pattern of
results is seen for the high dose range of cariprazine in K-M analysis of time to first BP event
> 160/100 per the figure below:
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APPEARS THIS WAY ON ORIGINAL

Dr. Dunnmon concluded that the open label K-M analysis also corroborates the likelihood of the
high dose range to be associated with shifts to stage II hypertension, but suggests that this type of
important BP elevation can happen almost as frequently with the low dose range of cariprazine,
as seen in the figure below:
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For the low, intermediate, and high dose range groupings, the sponsor calculated the following
relationships between dose range and BP events per patient years {events/pt- years (rate)} from
the K-M event occurrences and follow-up periods (FDA Table 1):
Placebo
1.5 - 3.0 mg
4.5 - 6.0 mg
9.0 - 12 mg
DB > 140/90 204/64.5 (3.16) 102/42.0 (2.43) 196/55.0 (3.56) 176/31.4 (5.61)
OL > 140/90
82/78.6 (1.04) 149/161.3 (0.92) 117/70.8 (1.65)
DB > 160/100 26/72.1 (0.36) 13/46.4 (0.28)
26/63.4 (0.41)
35/37.2 (0.94)
OL > 160/100
15/99.5 (0.15) 15/212.4 (0.07) 20/95.0 (0.21)
FDA Table 1: K-M estimated BP event rates by dose range
Dr. Dunnmon concluded that there are dose-responsive elevations of event rates for time to first
occurrence of stage I and stage II blood pressure events.
Shift tables were created based on JNC-7 blood pressure categories (normal, prehypertension, stage I hypertension, and stage II hypertension). In FDA table 2 below,
upward shifts by two JNC-7 categories (in red), and upward shifts by a single JNC-7
category (in black) were generated for the integrated controlled data, by dose range, to
assess for a dose response in the occurrence of these shifts:
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FDA Table 2: Upward shift of JNC-7 blood pressure groups by dose range in controlled
trials (baseline to highest JNC-7 category recorded, n(%))
JNC-7 Category Shift
Controlled trials
Normal to Stages I or II
Pre-HT to Stage II
Normal to pre-HT
Pre-HT to Stage I
Stage I to Stage II

Placebo
20 (5.8)
12 (2.1)
195 (56.7)
95 (16.7)
10 (10.4)

1.5 - 3.0 mg

4.5 - 6.0 mg

9.0 - 12 mg

10 (5.1)
5 (1.7)
117 (59.7)
45 (14.9)
6 (11.8)

29 (10.3)
7 (1.6)
186 (66.2)
105 (24.0)
11 (17.7)

24 (13.9)
14 (4.2)
106 (61.3)
94 (27.9)
13 (27.1)

Dose-responsive upward shifts by two JNC-7 categories is noted involving the intermediate
and high dose ranges. Single category shifts to either stage I or stage II hypertension were
likewise dose responsive and occurred in more than a quarter of the patients treated with
the high dose range.
The general trends in the controlled data are seen in the open label analysis of the occurrence
of these shifts, as demonstrated in FDA table 3 below. The relatively high incidence of the
two category shifts for the low dose range below as compared to the placebo rates
for these two-category shifts in the placebo arms of the controlled studies (FDA table 2
above) is concerning in that it suggests that the low dose range is capable of inducing
important blood pressure shifts upward in vulnerable patients.
FDA Table 3: Upward shift of JNC-7 blood pressure groups by dose range in open label
extensions (baseline to highest JNC-7 category recorded, n(%))
JNC-7 Category Shift
1.5 - 3.0 mg 4.5 - 6.0 mg 9.0 - 12 mg
Open Label Extensions
Normal to Stages I or II
20 (17.4)
24 (15.2)
23 (23.0)
Pre-HT to Stage II
5 (3.6)
6 (2.1)
15 (7.5)
Normal to pre-HT
65 (56.5)
113 (71.5)
65 (65.0)
Pre-HT to Stage I
34 (24.3)
91 (32.4)
67 (33.7)
Stage I to Stage II
7 (31.8)
7 (20.6)
2 (13.3)
Sustained Hypertension
The table below summarizes the proportion of subjects who developed sustained hypertension,
defined by the following criteria: SBP ≥ 140 mm Hg AND increase ≥15 mm Hg OR DBP ≥ 90
mm Hg AND increase ≥ 10 mm Hg for at least 3 visits. The proportion was greater among
cariprazine-treated subjects (~2% observed in both high- and low-dose groups) compared with
the placebo group (0.9%). No patient in the cariprazine high-dose group or in the active-control
groups met the more stringent BP criterion (SBP ≥ 140 mm Hg AND increase ≥15 mm Hg AND
DBP ≥ 90 mm Hg AND increase ≥ 10 mm Hg for at least 3 visits). Two patients (0.2%) in the
cariprazine low-dose group and 2 patients (0.4%) in the placebo group met this criterion.
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Sustained Hypertension Criterion

SBP ≥ 140 mmHg and increase ≥ 15 mm Hg OR
DBP ≥ 90 mmHg and increase ≥ 10 mmHg at least 3
consecutive visits

Placebo

Cariprazine

N = 584

1.5-6 mg
N = 1032

6-12 mg
N = 285

0.9%

2.3%

1.9%

Risperidone

Aripiprazole

4 mg
N = 140

10.0 mg
N = 152

0

0

Source: NDA 204370 SD-43, Blood Pressure Analyses, Table 8.3, page 35.

The figures below illustrate the pattern of resolution of ongoing adverse events “hypertension”
after discontinuing treatment in the controlled schizophrenia and mania studies. The first figure
presents the analysis by dose. The time to resolution of hypertension appeared to be longer for
the higher cariprazine doses. The second figure presents the data for the combined cariprazine
dose groups, placebo, and active comparators. The time to resolution was greatest in the
cariprazine group.
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The figure below illustrates the time to resolution of hypertension in the uncontrolled, long-term
schizophrenia and mania studies by cariprazine dose. The time to resolution was longest in the
high-dose cariprazine group.
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Dr. Dunnmon also reviewed the metabolic data (glucose, insulin, and lipids). He noted that the
changes in cholesterol were unimpressive in the short-term controlled trials, but there was a trend
to higher fasting serum glucose in the controlled studies. In the longer-term studies, glucose and
triglyceride increased. In addition, HgA1c increased. Approximately 7% of subjects in the longterm schizophrenia studies had shifts in glycosylated hemoglobin about the clinically significant
level of 6.1%. The triglyceride increases may have been related/secondary to the glucose
increases. Dr. Dunnmon noted that the greater elevation of serum insulin levels in the cariprazine
group compared to the placebo group in the controlled schizophrenia studies (13.5 pmol/L with
placebo and 41.2 pmol/L with cariprazine) suggests drug-induced insulin resistance.
Dr. Dunnmon’s Conclusions and Recommendations:
1. DPP Consult Question: Do the blood pressure changes appear to be dose-related?
Yes, overall, the intermediate and high dose ranges in the controlled trials are associated
with notably higher shift rates to higher JNC-7 blood pressure categories. Some of these shifts
are profound (two JNC-7 category shifts) (FDA table 2). K-M estimated BP event rates by
dose range corroborate the dose-responsive nature of first occurrence of BP > 140/90 and BP >
160/100 events. (FDA table 1). While the lower dose range generally appears to mimic placebo
event rates in the controlled trials, it is noted that the time to first occurrence of BP > 160/100
events is similar between the low dose range and the high dose range (sponsor figure
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30.A.1.1.2 above), and the low dose range group demonstrates the highest frequency of stage I
to stage II blood pressure shifting in the open label extensions. This suggests that the low doses
of cariprazine are capable of elevating blood pressure in vulnerable patients with pre-existing
hypertension.
We think that the blood pressure findings are at least as bad as what is seen in the above
tables, as it appears that BP ascertainment had no relationship to Cmax/Tmax of the drug. Blood
pressures at peak exposures may have been higher.
We note that these conclusions are at variance with the sponsor's assessment of
minimal/unimportant blood pressure effects of this drug, which were arrived at using a cutoff
of BP > 180/105 mmHg (either criterion).
2. DPP Consult Question: Would you recommend specific risk mitigation strategies
regarding hypertension and other cardiovascular risks?
Yes. This drug, if approved, should carry a warning for blood pressure elevation with a
recommendation for weekly or biweekly blood pressure evaluations for the first month of
therapy, monthly thereafter for three months, and then periodically while on therapy.
It is concerning to consider that these patients tend to have more limited access to medical care
than patients not suffering from schizophrenia and/or mania, and so their follow-up for their
blood pressures may be difficult.
3. DPP Question: Would you recommend including warnings and precautions in labeling
for these risks?
Yes. See answer to question 2.
4. DPP Question: Would you recommend obtaining additional data or analyses from the
sponsor during the review cycle?
Yes. At DCRP's request, the Review Division has requested that the sponsor provide data
regarding the number (%) of patients who started on new antihypertensive therapy during
the controlled trials (beta blockers, calcium channel blockers, diuretics, ACE inhibitors,
ARBs, and vasodilators), what their BP was before starting the new antihypertensive
medication, and what their follow-up blood pressures were. The issue here is whether these
cariprazine-induced blood pressure elevations, some of which are impressive, are reasonably
responsive to antihypertensive therapy (understanding that this additional medication adds
further complexity to the medical management of patients who may have compliance
challenges for a variety of reasons).
This is not a theoretical concern. DCRP notes that in table 6.2.2-1 of the ISS showing con-meds
used by > 10% of the controlled and extension populations, there is a remarkable increase in the
use of beta blockers (from 4.3% of the placebo population to 10.8% of the controlled treatment
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population to 23.6% of the open-label extension population), which may be indicative of an
attempt to manage drug-induced blood pressure elevations during these studies.
The OCP reviewer is in the process of generating mountain plot analyses (modified cumulative
function plots) of change from baseline of SBP and DBP, by dose, for all doses of this drug (not
the combined dose ranges that were generated by the sponsor for this consult), so that we can
get a better picture of what is happening to the entire population of patients on the various doses.
5. DPP Question: Do you recommend any specific postmarketing studies or other
regulatory actions regarding blood pressure increases or other cardiovascular risks?
The approval decision for this drug will take into consideration the risk of BP elevation, as well
as other risks that the Review Division is evaluating. We think the overall CV risk is modest,
and hopefully the sponsor can provide the data described in our answer to Question 4 with
respect to the medical manageability of treatment emergent hypertension. If a registry were to be
required as a condition of this drug's approval for other reasons, it would be reasonable for the
sponsor to include blood pressure assessments, need for medical therapy, and response to
therapy data as part of that registry.
The elevations in blood sugar, HgA1C, and serum triglycerides are noted in the uncontrolled
follow-up data, but these were not accompanied by an important imbalance in hyperlipidemiarelated or hyperglycemia-related TEAEs. If this drug is approved, labeling should include a
recommendation for monitoring of these parameters periodically, in a way that is appropriate to
patients' baseline metabolic states (i.e., known diabetics will need more intensive follow-up of
blood glucose and triglycerides than will be required for non-diabetic patients).
Risk of Ongoing Adverse Reactions after Discontinuation of Treatment
There is evidence that there are significant adverse reactions and clinical laboratory
abnormalities that persist for relatively long periods after discontinuation of treatment with
cariprazine. The toxicities of greatest concern include akathisia and other extrapyramidal
symptoms, hypertension, CPK elevations, and transaminase elevations. The table below
summarizes findings from narratives and patient profiles. These include narratives for serious
adverse events and discontinuations related to adverse events. The patient profiles pertain to
subjects with transaminase elevation, CPK elevation, rhabdomyolysis, and related adverse events
or clinical laboratory abnormalities. By definition, these are cases in which a clinical adverse
event or laboratory abnormality was still ongoing at the time of the last assessment or contact.
For cariprazine, the majority of cases included akathisia, EPS, CPK elevation, or transaminase
elevation. In the aripiprazole and risperidone groups, the ongoing abnormalities were more
variable.
Treatment
11607 Cariprazine
23674 Cariprazine
23695 Cariprazine

Subject ID

Finding
Akathisia
Akathisia
Akathisia

Resolved
No
No
No

Ongoing (Day Post-DC Treatment)
Ongoing at Day 24
Ongoing at last contact
Ongoing at last contact
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31611
33119
60411
81611
90420
109043
111603
133602
140424
141633

Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine

141642
163609
163609
170426

Cariprazine
Cariprazine
Cariprazine
Cariprazine

213612
240301
370325
410509
410518
480501
520506
550508
701101
701115
721107
741104
741113
831118
831119
831127
831140
831140
841118
841146
1000417
1023105
1023105
1030404
1030409

Cariprazine
Placebo
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine

Akathisia, TD
Akathisia
Akathisia
CPK Increased
CPK Increased
EPS
CPK Rising
Akathisia
CPK Rising
Vision Blurred, Dry
Mouth
Akathisia
Akathisia
Akathisia
Bilirubin increased,
Akathisia
EPS
CPK Increased
Akathisia, EPS, anxiety
Akathisia
Akathisia
Akathisia
Akathisia
CPK Increased
CPK Rising
Akathisia, EPS
Akathisia
EPS
EPS
EPS Blurred Vision
EPS TD
Akathisia EPS
Akathisia
Hepatitis
CPK Increased
ALT AST Increased
EPS
Thrombocytopenia
EPS
ALT AST Increased
EPS

No
No
No
No
No
No
No
No
No
No

Ongoing last contact
Ongoing at Day 18
Ongoing at Day 28
Ongoing at Day 46
Ongoing at Day 15
Day 29 Ongoing
Ongoing at last contact
Ongoing at last contact
Ongoing at last contact
Ongoing at last contact

No
No
No
No

Ongoing at Day 28
Day 24 Ongoing
Ongoing at Day 22
Ongoing at Day 25

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Day 20 Ongoing
Day 25 Ongoing
Day 29 Ongoing
Day 27 Ongoing
Day 28 Ongoing
Day 57 Ongoing
Day 22 Ongoing
Day 115 Ongoing
Day17 Ongoing
Day 28 Ongoing
Ongoing at CSR
Day 23Ongoing
Day26 Ongoing
Day 27 Ongoing
Day 30 Ongoing
Day 29 Ongoing
Day 16 Ongoing
Day 11 Ongoing
Day 27 Ongoing
Day 29 Ongoing
Day 28 Ongoing
Day 43 Ongoing
Day 14 Ongoing
Day 28 Ongoing
Day 13 Ongoing
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1043210
1071608
1090425
1090433
1090433
1093101
1153201
1153201
2041601
3000404
3090410
3093604
5060505
5060518
5070521
5070522
5180505
5180513
6010503
6010512
6050516
6050520
30405
60411
70424
110412
120405
220404
1120416
2100411
11611
11624
51612
61610

Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine
Cariprazine

EPS
No
EPS
No
EPS
No
Akathisia
No
EPS
No
EPS
No
Neutropenia
No
EPS
No
Mental Status Change
No
Akathisia, Insomnia,
No
Nightmare
Cariprazine
EPS Vision Blurred
No
Cariprazine
Akathisia EPS
No
Cariprazine
Hepatitis-Drug Induced, No
ALT Bili, LDH
Cariprazine
EPS
no
Cariprazine
EPS
No
Cariprazine
Akathisia EPS
No
Cariprazine
ALT AST Increased
No
Cariprazine
Akathisia
No
Cariprazine
Nightmare-Sleep
No
Disturbance
Cariprazine
EPS
No
Cariprazine
EPS
No
Cariprazine
EPS
No
Active Comparators (Aripiprazole and Risperidone)
Aripiprazole
Akathisia Sexual
No
Dysfunction
Aripiprazole
GE Reflex, Acne
No
Aripiprazole
Insomnia
No
Aripiprazole
Myalgia, Bundle Branch No
Block
Aripiprazole
EPS
No
Aripiprazole
QT Prolongation
No
Aripiprazole
EPS
No
Aripiprazole
Akathisia
No

Day 29 Ongoing
Ongoing at last contact
Day 27 Ongoing
Day43 Ongoing
Day 29 Ongoing
Day 22 Ongoing
Day 64 Ongoing
Day 14 Ongoing
Day 15 Ongoing
Day 59 Ongoing

Risperidone
Risperidone
Risperidone
Risperidone

Day 7 Ongoing
Day 12 Ongoing
Day 14 Ongoing
Day 15 Ongoing

EPS
Weight Increased
Weight Increased
Constipation

No
No
No
No

Day 14 Ongoing
Day 27 Ongoing
Day 30 Ongoing
Day 27 Ongoing
Day 22 Ongoing
Day 28 Ongoing
Ongoing at CSR
Ongoing at CSR
Day 11 Ongoing
Day29 Ongoing CSR
Day 27 Ongoing CSR
Day 31 Ongoing
Ongoing at last contact
Ongoing at last contact
Ongoing
Day 14 Ongoing
Ongoing at last contact
Day 17 Ongoing
Day 14 Ongoing
Ongoing at last contact
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71606 Risperidone
81605 Risperidone
81612 Risperidone
101610 Risperidone
101611 Risperidone
101632 Risperidone
151609 Risperidone
171610 Risperidone

Weight Increased,
Insomnia
ALT GGT Increased
Insomnia
ALT AV Block
Tachycardia
CPK increased
EPS
Appetite Decreased,
Abdominal Pain, Fatigue
EPS

No

Day 14 Ongoing

No
No
No

Day 14 Ongoing
Day 14 Ongoing
Day 14 Ongoing

No
No
No

Day 16 Ongoing
Day 12 Ongoing
Day 22 Ongoing

No

Day 7 Ongoing

The figure below illustrates the pattern of resolution of extrapyramidal symptom for cases that
were ongoing at the end of the treatment period in the controlled schizophrenia studies. The time
to resolution of EPS was longer in the cariprazine groups, compared to the active comparator and
placebo groups. In addition, the time to resolution was greater in the high-dose cariprazine
group, compared to the lower dose group.
Time to Resolution of Extrapyramidal Symptoms in the Controlled Schizophrenia Studies

The figure below illustrates the pattern of resolution of akathisia in the controlled schizophrenia
studies. Cases of akathisia persisted for a relatively long period in the cariprazine groups.
67

Reference ID: 3390625

Time to Resolution of Akathisia in the Controlled Schizophrenia Studies
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The figure below illustrates the pattern of resolution of CPK elevation in the controlled
schizophrenia and mania studies. The time to resolution was greater in the cariprazine group
compared to the placebo and active comparator groups.
Time to Resolution of CPK Elevation in the Controlled Schizophrenia and Mania Studies
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population)

MD-04
(N=454)

MD-05
(N=439)

MD-16
(N=573)

MD-03
(N=377)

baseline
(SE)
Cariprazine 3 mg/day
(N=151)
Cariprazine 6 mg/day
(N=154)
Aripiprazole 10 mg/day
(N=150)
Placebo
(N=149)
Cariprazine 3-6 mg/day
(N=147)
Cariprazine 6-9 mg/day
(N=147)
Placebo
(N=145)
Cariprazine 1.5 mg/day
(N=140)
Cariprazine 3 mg/day
(N=140)
Cariprazine 4.5 mg/day
(N=145)
Risperidone 4 mg/day
(N=138)
Placebo
(N=148)
Cariprazine 1.5-4.5 mg/day
(N=122)
Cariprazine 6-12 mg/day
(N=129)
Placebo
(N=126)

from
Placebo

baseline
(SE)

from
Placebo

96.1 (8.7)

-20.2 (1.5)

-6.0

-16.4 (1.4)

-5.4

95.7 (9.4)

-23.0 (1.5)

-8.8

-18.9 (1.4)

-7.9

95.6 (9.0)

-21.2 (1.4)

-7.0

-18.8 (1.4)

-7.7

96.5 (9.1)

-14.3 (1.5)

-

-11.0 (1.4)

-

96.3 (9.3)

-22.8 (1.6)

-6.8

-18.6 (1.5)

-6.3

96.3 (9.0)

-25.9 (1.7)

-9.9

-20.2 (1.5)

-8.0

96.2 (9.3)

-16.0 (1.6)

-

-12.3 (1.5)

-

97.1 (9.1)

-21.3 (1.8)

-8.0

-19.4 (1.6)

-7.6

97.2 (8.7)

-21.5 (1.7)

-8.2

-20.7 (1.6)

-8.9

96.7 (9.0)

-23.8 (1.7)

-10.5

-22.3 (1.6)

-10.5

98.1 (9.4)

-29.3 (1.7)

-16.0

-27.0 (1.6)

-15.2

97.3 (9.2)

-13.3 (1.8)

-

-11.8 (1.5)

(b) (4)

[Source: Sponsor’s Clinical Study Reports and Reviewer’s results]

Note: (1) The bolded results are from pre-specified primary analysis. (2) Individual unadjusted 95%
confidence intervals for mean difference from placebo are provided in Table 9 and Figure 1. (3) Adjusted p
values for the primary endpoints (Studies MD-04, MD-05 and MD-16) are given in Table 6.

The figure below illustrates the endpoint LS mean difference from placebo and 95% confidence
interval for the primary analysis (PANSS results) for the three pivotal studies. Dr. Ishida stated
that the results across studies, as presented in this figure, do not clearly demonstrate that there is
a dose-response relationship.
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The figure below illustrates the least square mean estimates and 95% confidence intervals for the
primary efficacy analysis (change in PANSS score)

6.2 Bipolar Disorder, Manic Episode
Dr. Ishida replicated the sponsor’s efficacy findings, and he concluded that the 3 controlled
mania studies demonstrated the efficacy of cariprazine in the treatment of acute mania associated
with bipolar I disorder. He notes that there are no data on fixed doses in the bipolar disorder
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program. Two of the studies (31 and 32) used flexible doses (3-12 mg) and one study (33) used
two fixed-flexible dose ranges (3-6 mg and 6-12 mg). From the flexible-dose studies, it is not
possible to draw conclusions about dose-response relationships for individual doses. Dr. Ishida
stated that the efficacy estimate for the 3-12 mg dose range was greater in flexible-dose study
MD-32 than in flexible-dose study MD-31; however, the proportion of subjects who reached the
highest dose of 12 mg was much higher in MD-31 than in MD-32. Furthermore, the
investigators’ decisions about increasing the dose were made differently between the two studies.
The fixed-flexible dose range study demonstrated that there was not a dose-response relationship
between the two dose ranges. Dr. Ishida concluded that the two dose ranges in Study MD-33 (3-6
mg and 6-12 mg) exhibited almost no difference in efficacy estimates.
The table below summarizes the results of the primary statistical analyses for the three pivotal
bipolar mania studies.
Bipolar Disorder – Primary Efficacy Results
Study and
Analysis method

Pre-specified method
for Multiplicity
adjustment

Statistical test results

Conclusion

Cariprazine 3-12 mg/day:
In both studies, cariprazine
p < 0.0001 for YMRS,
flexible dose (3-12 mg/day)
p = 0.0001 for CGI-S
was statistically significant at
the 5% significance level
Sequential testing (first
Cariprazine 3-12 mg/day:
sequentially for YMRS and
YMRS and then CGI-S) p = 0.0004 for YMRS,
then CGI-S.
p = 0.0027 for CGI-S
Matched parallel
Cariprazine 3-6 mg/day:
Both cariprazine fixedRGH-MD-33
[MMRM]
gatekeeping (matched
adjusted p < 0.001 for YMRS,
flexible doses (3-6 mg/day
adjusted p < 0.001 for CGI-S
between YMRS and
and 6-12 mg/day) were
CGI-S for each flexible- Cariprazine 6-12 mg/day:
statistically significant at the
fixed dose group)
5% significance level for both
adjusted p < 0.001 for YMRS,
YMRS and CGI-S.
adjusted p < 0.001 for CGI-S
[Source: Sponsor’s Clinical Study Report and Reviewer’s results]
Note: The listed adjusted p-values were obtained after adjusting multiplicity of the primary and key secondary
endpoints (YMRS and CGI-S) and different dose groups.
RGH-MD-31
[ANCOVA
(LOCF)]
RGH-MD-32
[MMRM]

Sequential testing (first
YMRS and then CGI-S)

The table below summarizes information about the least square mean change from baseline in
YMRS scores as well as the least square mean differences from placebo.
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Endpoint LS mean difference from placebo and 95% confidence intervals (Bipolar mania
primary analysis (YMRS))

[Source: Reviewer’s results]
Study
(# subjects
of ITT
population)

MD-31
(N=235)

MD-32
(N=310)

MD-33
(N=492)

Treatment arms
(# subjects of ITT
population)

Mean
Baseline
score (SD)

MMRM
LS Mean of
change from
baseline
(SE)

Cariprazine 3-12 mg/day
(N=118)

30.6 (5.0)

-15.5 (1.1)

-7.0

-13.3 (1.1)

-6.1

Placebo
(N=117)

30.2 (5.2)

-8.5 (1.1)

-

-7.2 (1.1)

-

Cariprazine 3-12 mg/day
(N=158)

32.3 (5.8)

-19.6 (0.9)

-4.3

-17.3 (0.9)

-4.3

Placebo
(N=152)

32.1 (5.6)

-15.3 (0.9)

-

-13.0 (0.9)

-

Cariprazine 3-6 mg/day
(N=165)

33.2 (5.6)

-18.6 (0.8)

-6.1

-17.9 (0.8)

-5.8

Cariprazine 6-12 mg/day
(N=167)

33.0 (4.7)

-18.5 (0.8)

-5.9

-17.4 (0.8)

-5.3

Placebo
(N=160)

32.6 (5.8)

-12.5 (0.8)

-

-12.1 (0.8)

-

LS Mean
Difference
from
Placebo

ANCOVA (LOCF)
LS Mean of LS Mean
change from Difference
baseline
from
(SE)
Placebo
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Endpoint LS mean estimates and 95% confidence intervals (Bipolar mania primary
analysis (YMRS))

Center Impacts on Efficacy
Dr. Ishida examined the potential impacts of study centers on the primary efficacy findings in the
schizophrenia and bipolar disorder programs. He concluded that across the studies, center-wise
efficacy results were fairly well balanced among countries. He stated that there were no unusual
efficacy results by country or region that could have affected the efficacy results.
7

Ocular Findings and Ophthalmology Review

Dr. Becker summarized the ocular findings in his review (filed on July 22, 2013). Wiley
Chambers, M.D. performed the ophthalmology review (filed on September 27, 2013. The
Division requested the consult because there were significant nonclinical ophthalmologic
findings of cataract, retinal degeneration, and melanin binding in the retina.
Nonclinical Ocular Findings
Melanin Binding:
Quantitative whole body imaging studies demonstrated binding of cariprazine to melanin in the
eyes of rats. The eye choroid layer was among the organs with the highest cariprazine- and/or
metabolite-related tissue radioactivity concentrations observed following oral administration of a
single 3 mg/kg [14C]cariprazine dose to Long Evans (pigmented) rats. Mean choroid layer to
blood radioactivity ratios were 79, 1345, and 2851 at 2, 24, and 48 hours, respectively, and
radioactivity was still present in the choroid layer on Day 56 (last measurement) at 8% of the
maximum level, indicating accumulation and slow elimination. Thus, there was considerable
accumulation of cariprazine and/or metabolites in the retina, up to 2,851-fold the plasma
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concentration at 48 hours after a single oral dose. Although melanin binding in the retina does
not necessarily correlate with retinal toxicity, melanin binding can be a risk factor in druginduced ocular toxicity.
Cataracts in Dogs
Cataract formation was observed in 13-week and 1-year toxicity studies in dogs. (Dr. ChaleckaFranaszek has discussed this in detail, and the findings are discussed above in the
pharmacology/toxicology section of this review). The no-observed-effect levels (NOELs) for
cataract formation in dogs (3 mg/kg/day and 2 mg/kg/day, respectively) provide approximately
6- and 4-fold exposure margins (cariprazine AUC) at the maximum recommended human dose
(b) (4)
(MRHD)
. In the ERG study in dogs, there was cataract ophthalmic examination
abnormalities consisted of posterior capsular to posterior cortical cataracts in one male given 3
mg/kg/day, and in five males and three females given 8 mg/kg/day. Dr. Chambers noted that the
finding of cataract development in dogs appears to be reproducible. He stated that the clinical
significance in humans is unknown without at least a two year study in humans.
Retinal Degeneration/Atrophy in Rats
Retinal degeneration/atrophy was noted in albino rats in the 2-year rat carcinogenicity study.
While this finding is may occur in aging albino rats, and was present in all groups including
controls, it was more prominent in cariprazine-treated rats. Retinal degeneration/atrophy was not
observed in any other studies in rats, or in long-term studies with pigmented mice and dogs
providing cariprazine exposures (AUC) up to 29 and 12 times the MRHD, respectively.
The relevance of this finding to human risk is unknown.
Clinical Ocular Findings
Dr. Becker has summarized the ocular findings. The most common ocular adverse event in the
cariprazine was blurred vision. In the controlled schizophrenia and mania studies, blurred vision
was reported for 2.2% of the cariprazine group and 0.7% of the placebo group. In the pooled
data for the schizophrenia and mania controlled and long-term uncontrolled studies, blurred
vision was reported for 2.4% of the cariprazine group. Dr. Chambers noted that the physiologic
cause of the blurred vision was not identified in the clinical studies.
Seven cariprazine-treated subjects discontinued treatment because of ocular adverse events. One
subject treated with cariprazine (PID 0223623) was discontinued because he developed a
cataract. One subject (PID 0480510) in the cariprazine group was discontinued because of
reduced visual acuity. The other five patients discontinued treatment because of the following
AEs: blurred vision, diplopia, excessive eye blinking, photophobia, and optic neuropathy.
Optic Neuropathy Case: Subject 6050520 in Study RGH-MD-11 was a 22-year-old male with
schizophrenia with a history of hyperprolactinemia, dyslipidemia, astigmatism in the left eye,
and bilateral myopia. He was treated with cariprazine 3-9 mg/day. The baseline ophthalmologic
exam at the beginning of Study 11 was normal extension (on November 25, 2011). The baseline
OCT was not done. On Day 114, his OCT scan was normal. A repeat OCT scan on Day 226
revealed decreased bilateral retinal nerve fiber layer thickness. The study center ophthalmologist
considered the finding clinically significant and compatible with mild anterior optic neuropathy
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in the right eye. The patient was discontinued from the study on Day 234 because of the optic
neuropathy. A follow-up OCT scan on Day 239 revealed no further worsening of the nerve fiber
layer thickness. The AE of anterior optic neuropathy was ongoing as of last contact on Day 281.
Two independent ophthalmologists separately reviewed the OCT scans for subject 6050520;
they agreed that the OCT scans demonstrated borderline thinning of the nerve fiber layer in both
eyes. Based on the presence of myopia and normal ocular examinations, the ophthalmologists
concluded that the thinning is most likely secondary to the patient’s myopia and probably tilted
optic nerves, which are common in myopia and not due to optic neuritis.
Lens Evaluations:
Assessment for cataract formation was performed in all studies in which ophthalmologic
assessments were done. The LOCS III system for nuclear opalescence, nuclear color, cortical
cataract, and posterior subcapsular cataract was used for each eye. The largest positive change
from baseline for each patient was evaluated.
The definitions of positive lenticular shifts Class I, II, III were:
• Class I: increase from baseline in LOCS III grade of > 0.5 (nuclear opalescence), or > 0.8
(cortical), or •> 0.5 (posterior subcapsular)
• Class II: increase from baseline in LOCS III grade of > 0.9 (nuclear opalescence), > 1.5
(cortical), or •> 0.9 (posterior subcapsular)
• Class III: LOCS III grade of > 2.0 for any type of opacity (nuclear opalescence, cortical,
or posterior subcapsular) and increase from baseline in LOCS III grade of > •0.9 (nuclear
opalescence), > 1.5 (cortical), or > 0.9 (posterior subcapsular), or cataract surgery since
baseline cataract surgery since baseline
Change From Baseline for LOCS III Results: Group 1A (Controlled Schizophrenia Studies)

Placebo
(N = 304)

Parameter, Unit

Overall Cariprazine
(N = 619)

Aripiprazole 10 mg
(N = 152)

Mean ± SD

n

Mean ± SD

n

Mean ± SD

n

Baseline

250

0.24 ± 0.36

486

0.26 ± 0.44

128

0.21 ± 0.32

Change from baseline to endpoint

250

0.03 ± 0.29

486

–0.00 ± 0.18

128

0.02 ± 0.07

Baseline

250

0.24 ± 0.40

487

0.27 ± 0.44

128

0.21 ± 0.31

Change from baseline to endpoint

250

0.02 ± 0.26

487

–0.01 ± 0.23

128

0.02 ± 0.10

Baseline

250

0.13 ± 0.10

486

0.5 ± 0.21

128

0.12 ± 0.08

Change from baseline to endpoint

250

0.00 ± 0.07

486

0.00 ± 0.14

128

0.00 ± 0.03

Baseline

250

0.15 ± 0.22

487

0.15 ± 0.19

128

0.12 ± 0.08

Change from baseline to endpoint

250

0.00 ± 0.05

487

–0.00 ± 0.13

128

0.00 ± 0.03

Cortical, right eye

Cortical, left eye

Posterior

Posterior subcapsular, left eye
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Table 11.2.4–1.

Number (%) of Patients With Positive or Negative Lenticular Shifts in Group 1B
(Long-term, Open-label Schizophrenia Studies)—Safety Population

Cariprazine (N = 622)
n/N1 (%)
Class I

Class II

Class III

End of study

20/404 (5.0)

13/404 (3.2)

6/404 (1.5)

Overall (at any time of
study)

24/404 (5.9)

14/404 (3.5)

8/404 (2.0)

End of study

34/404 (8.4)

9/404 (2.2)

3/404 (0.7)

Overall

37/404 (9.2)

13/404 (3.2)

3/404 (0.7)

Positive lenticular shifts

Negative lenticular shifts

Table 11.2.4–2. Number (%) of Patients With Positive and Negative Lenticular Shifts in Group 2B
(Long-term, Open-label Bipolar Mania Studies)—Safety Population
Cariprazine (N = 402)
n/N1 (%)
Class I

Class II

Class III

End of study

11/309 (3.6)

4/309 (1.3)

5/309 (1.6)

Overall

17/309 (5.5)

8/309 (2.6)

5/309 (1.6)

End of study

10/309 (3.2)

6/309 (1.9)

3/309 (1.0)

Overall

17/309 (5.5)

10/309 (3.2)

3/309 (1.0)

Positive lenticular shifts

Negative lenticular shifts

Cataract Cases: Cataracts were reported for 2 cariprazine-treated patients (in the original NDA
submission). There were no reports of cataracts in the placebo or active control groups.
•

Subject 0223623 (Long-term Bipolar Study RGH-MD-36: The subject was a 51-yearold female in the cariprazine group had been previously treated with 3-6 mg daily in the
controlled lead-in study for 3 weeks. The subject was reported to have a peripheral
cataract in the right eye, detected on Day 32. The LOCS III cortical opacification grade
for the right eye changed from 0.1 at baseline to 0.8 on Day 32. Treatment with
cariprazine was discontinued because of the cataract (the last dose of cariprazine 12 mg
was administered on Day 31). Verbal information provided by the investigator included
the ophthalmologist’s opinion that the cataract may have been present at baseline and was
missed, due to its peripheral location. At a subsequent follow-up visit on Day 35, the
LOCS III cortical opacification grade was 0.2 in the right eye and 0.8 in the left eye (left
eye was 0.1 at baseline and 0.4 on Day 32). At the final follow-up on Day 56, the cortical
grade was recorded as 0.2 for the right eye and 0.9 for the left eye. The cataract was
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ongoing at the last visit. All ophthalmology examinations were performed by the same
ophthalmologist, who is masked to prior assessments.
•

Subject 1051621 (Study RGH-MD-17): the subject was a 40-year-old-male treated with
cariprazine 1.5-4.5 mg/day. The adverse event of cataract was reported on Day 337 (the
last visit of the open-label treatment group). A posterior subcapsular opacification
increased to 2.7 units in the left eye from 0.1 units on Days 211 and 227; results in the
right eye were unchanged from previous visits. On Days 374 and 395, left-eye values for
posterior subcapsular opacification decreased to 0.8 and 0.4 units, respectively; the righteye values were unchanged. The cataract was reported to be resolved on Day 374, 38
days after the last dose of cariprazine.

There was an additional case report of cataract in the recent Ocular Quarterly Update:
•

Subject MP214A11-204-01 (Study A002-A11): The subject was a 36-year-old female in
a 12-week open-label clinical pharmacology study in schizophrenia conducted in Japan.
She was treated with cariprazine 6mg/day for 12 weeks. The subject developed bilateral
cataracts at Week 12 visit which were not observed at baseline. The opacification scale
used is unique to Mitsubishi and the sponsor is awaiting further information (which will
be submitted in next quarterly ocular report).

Color Vision Abnormality: One subject treated with cariprazine developed color vision
abnormalities. There were no cases in the placebo or active control groups.
•

Subject 0831125 (Sudy RGH-MD-11): The subject was a 48-year-old male treated with
cariprazine for 40 days. He discontinued from the study because of increased psychosis
and suicidal ideation. An AE of ‘color blindness acquired/color vision reduction’ was
reported on Day 51 and was ongoing at the last study visit. The baseline ophthalmologic
exam on Day –6 showed BCVA of +0.0 in both eyes and no remarkable findings on
ocular examination. At the early termination visit on Day 51, BCVA was +0.0 in both
eyes and Ishihara testing was recorded as abnormal in both eyes; the patient correctly
identified only 2/14 plates with each eye. The subject was referred to a retina specialist,
but he did not keep the scheduled appointment. A postbaseline evaluation also noted
scattered retinal pigment epithelial changes in both eyes. Subsequent follow-up attempts
were made and were ongoing; the most recent attempt was February 17, 2012.

Color vision testing using pseudoisochromatic plates was performed in the studies that included
ophthalmologic examinations. The sponsor stated that no change in color discrimination was
noted in the majority of patients in both short- and long-term trials. According to the sponsor,
most changes in color discrimination were minor or unilateral changes. The sponsor
acknowledged that there were color vision abnormalities bilaterally in some patients treated with
cariprazine; however, they stated that there were no associated changes in visual acuity or other
aspects of the ophthalmologic examinations.
In the controlled schizophrenia studies, most patients had normal results for color vision at
baseline and throughout the trial. The cariprazine group had no significant difference compared
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with the placebo and the active comparator groups in the incidence of shifts from normal to
abnormal in color vision (0.4% in both eyes with cariprazine, 0.4% in left eye only with placebo,
and no shifts in the active comparator groups).
In the long-term schizophrenia studies, shifts from normal to abnormal color discrimination
occurred in 8 right eyes and 6 left eyes. Six patients treated with cariprazine developed bilateral
color vision abnormalities (PIDs 0831103, 0831125, 0841104, 0841138, 0430502, and 0160409.
Six patients had unilateral color vision abnormalities. In the long-term bipolar study, 4 subjects
treated with cariprazine had shifts from normal to abnormal color discrimination at the end of the
study (Subjects 0183608, 0183631, 0183642, and 0183652).
Reviewer’s Note: Dr. Chambers did not discuss the color vision abnormality findings in the
consult.
Dr. Chambers stated that the sponsor provided the following interpretation of the lens findings:
“In Group 1B and Group 2B long-term studies, almost equivalent numbers of patients had
positive and negative changes in LOCS III, pointing to the inherent variability of the
testing procedure, especially where the examiners varied. Of the patients with positive
lenticular changes, 6 of 39 in Group 1B and 5 of 20 in Group 2B had Class III changes.
Detailed examination of patient listings indicated no major AE or test abnormalities
associated with lenticular changes in any of these patients. The majority of patients had
totally normal examinations, including no change in BCVA, with only the LOCS III
assessments being abnormal. These Class III changes lacked the signature of bilaterality
and regional consistency of drug-induced changes, indicating test-retest ascertainment
variability commonly experienced with the assessment instrument and variability induced
by different examiners, and not with a true finding.”
Dr. Chambers stated that he agreed in part. He stated that: “Cataract development does not have
to be bilateral to have been caused by a systemically administered drug product. Cataract
changes are highly unlikely to reverse and therefore reported decreases are likely to be errors in
grading or recording by the investigators. The cases of Class III have been individually reviewed
below because there are more positive changes than negative changes and because they represent
a greater change.
Summary of Patients with Class III Positive Lenticular Shifts in Groups 1B (Long-term, Open-label
Schizophrenia Studies) and 2B (Long-term, Open-label Bipolar Mania Study)

PID, Treatment

Nuclear
Opalescence

Nuclear
Color

Cortical
Cataract

Posterior
Subcapsular
Cataract

Not CS

Not CS

BCVA

Ocular AE

Not CS

None

Group 1B: Long-Term, Open-Label Schizophrenia Studies
0060419,
cariprazine

0.5/ 0.7 TO 1.2/ 1.6

Not CS
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0120416,
cariprazine

2.1/ 2.1 TO 3.1/ 3.1

Not CS

Not CS

Not CS

0400506,
cariprazine

0.6/ 2.2 TO 1.2/ 2.6

Not CS

Not CS

Not CS

Not CS

None

Not CS

None

5100502,
cariprazine

Not CS

Not CS

Not CS

0.2/ 0.2 TO 2.1/ 2.1

Not CS

None

0871120,
cariprazine

Not CS

Not CS

Not CS

0.1/ 0.1 TO 1.2/ 0.3

Not CS

None

0191616,
cariprazine

Not CS

0.1/ 0.1 TO 2.7/ 3.2

Group 2B: Long-Term, Open-Label Bipolar Mania Study
0043628,
cariprazine

1.1/ 0.9 TO 2.8/ 2.7

0023654,
cariprazine

0.7/ 0.8 TO 2.7/ 2.7

0043644,
cariprazine

2.0/ 1.8 TO 3.1/ 2.7

0043645,
cariprazine

1.3/ 1.6 TO 2.1/ 1.9 TO
2.5/ 2.2

0183601,
cariprazine

Not CS

1.3/ 1.4 TO 2.1/ 2.1

Not CS

1.4/ 1.2 TO 2.6/ 2.2

Not CS

Not CS

Not CS

Not CS

Not CS

Not CS

None

Not CS

Not CS

Not CS

None

Not CS

Not CS

Mild dry eye

Not CS

None

Not CS

0.1/ 0.1 TO 0.1/ 0.1
TO 1.2/ 1.0

Not CS

0.1/ 0.2 TO 2.3/ 1.8

2.4/ 1.8 TO 0.1/0.3

Mild blurred vision

Dr. Chambers’ Comments concerning Cataracts:
Nuclear opalescence and nuclear color are of minimal concern since they have a minimal effect
on visual function. While there are individual cases of increasing lens opacification, there are
relatively few cases. It remains possible that the follow-up period was not long enough to detect
lens changes. It is recommended that cataract development be listed in the adverse reaction
section of the labeling.
Clinical Retinal Findings
Dr. Chambers noted that the sponsor stated the following:
“Dilated examination of the eyes, including the posterior segment, revealed no significant
ocular changes from baseline in either the short- or long-term cariprazine studies. OCT scans
were performed in long-term study RGH MD-11. Approximately 172 cariprazine- treated
patients had OCT performed and about 85 of these patients received cariprazine therapy for 1
year. Three independent ophthalmologists assessed the OCT scans separately. Although a
number of abnormalities were observed, some of which were artifact, abnormalities such as
drusen or a pseudo-macular hole were also noted. Only 1 patient was noted to have macula
edema. The patient had a known history of diabetes, was on insulin therapy, and was noted to
have diabetic retinopathy at baseline. Therefore, based on OCT, no abnormality of note related to
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separation of the retinal layers or in the retinal pigment epithelium was seen in patients receiving
long-term cariprazine treatment.”
Dr. Chambers’ Comments: Dr. Chambers stated that he concurred with the sponsor’s consultants
findings.
Color Vision Abnormalities
There were several reports of cariprazine-related impairment of color vision. Dr. Chambers
apparently did not comment on the color vision findings. Dr. Chambers’ conclusions and
recommendations:
Dr. Chambers’ Discussion of the Ocular Findings:
1. Animal Findings: Animal data demonstrated a risk to dogs of developing cataracts following
administration of cariprazine and a risk to rats of developing retinal degeneration following
administration of cariprazine.
2. Clinical Cataract Cases: Dr. Chambers concluded that the number of reported cases of
cataract development in the cariprazine clinical trials is low. Unlike the risk to dogs, the long
term risk of cataract development can neither be attributed to the use of cariprazine, nor ruled
out, but there does not appear to be signs of rapid cataract progression attributable to
cariprazine. The review of potential cataract development was confounded by apparent errors
in assessment, grading and/or recording of lens scores during the clinical trials, but no
evidence of rapid cataract development or high frequencies of cataract development were
observed in the human clinical trials. The findings in humans are therefore not consistent
with the findings in dogs. Long term development or low frequencies of cataract
development cannot be ruled out without carefully monitoring in clinical trials or practice
over a period of at least 3 years. The applicant’s review of the cataract data notes errors in
the assessment, grading and/or recording of cataracts as a reason for signals of cataract
development in patients treated with cariprazine. It would have been better to have included
monitoring in the study which reviewed these abnormal observations in a timeframe which
allowed re-checking of the clinical findings. Future trials should include this type of
monitoring.
3. Clinical Retinal Toxicity: The applicant has used currently available methodologies to
investigate the potential for cariprazine to cause ocular events. Limitations exist in the
number of patients available (85 patients) for one year follow-up in study MD-11. Due to the
limited number of patients studied, adverse events at frequencies less than 4% may not have
been detected, however, retinal degeneration in a manner similar to that seen in rats was not
observed in human clinical trials. Limitations exist in the number of patients available (85
patients) for one year follow-up with macular OCT testing, and limitations exist in the
methods available to detect early peripheral retina changes. With the technology currently
available, there was no signal of retinal degeneration in human studies similar to that seen in
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rat studies. Due to the limited number of patients studied, adverse events at frequencies less
than 4% may not have been detected.
4. Blurred Vision: Dr. Chambers noted that ocular adverse reactions were reported in 5-6% of
patients. The most frequently reported ocular adverse reaction was blurred vision which
accounted for approximately half of the reported ocular adverse reactions. The physiologic
cause of the blurred vision was not identified in the clinical trials.
5. Comments on Approval and Labeling: Dr. Chambers stated: “There is no objection to the
approval of NDA 204-370 for cariprazine from an ophthalmologic perspective. If the
application is approved, it is recommended that the labeling include information on the
potential for cariprazine to cause cataracts in dogs and retinal degeneration in rats. It is also
recommended that the adverse reactions section of the labeling include blurred vision as an
event which was observed in clinical trials in 2-3% of patients, and cataract development as a
rare event.
Reviewer’s Note: Dr. Chambers notes the occurrence of cataracts in the cariprazine program, and
he recommends that the label include information about cataracts that occurred in the program.
In my opinion, the occurrence of cataracts in patients treated with cariprazine could be an
approval issue. During verbal discussions in review team meetings, Dr. Chambers has stated that
he doesn’t consider the presence of cataracts an approval issue, because cataracts are treatable
through surgery.
8

John Senior, M.D. Review – Liver Findings (Office of Surveillance and
Epidemiology)

John Senior, M.D. from OSE performed a review of the liver findings (filed on September 30,
2013). We requested an assessment of the potential risk for serious drug-induced liver injury,
based on the findings of increased transaminase associated with cariprazine treatment. Dr.
Senior’s conclusions and recommendations are discussed above in the clinical safety review
section.
9

Division of Cardiorenal Products Review (Preston Dunnmon, M.D.)

Dr. Preston Dunnmon, M.D. performed the Cardiorenal review (filed on September 30, 2013).
We had requested the consult, based on the findings of dose-related increases in blood pressure.
Dr. Dunnmon’s conclusions and recommendations are discussed above in the clinical safety
review section.
10 QT Interdisciplinary Review Team Review
Moh Jee Ng performed the QT IRT review (filed on March 14, 2013). Dr. Ng reviewed the
thorough QT study (RGH-MD-02). This was a 20- to 34-day, placebo-controlled and
moxifloxacin-controlled, multiple-dose study of cariprazine administered orally. The study used
a cariprazine therapeutic dose of 9 mg per day and a supratherapeutic dose of 18 mg day. In the
(b)
clinical schizophrenia and mania trials, the dose range was 1.5 to (4) mg per day. It is important
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to note that the half-life of cariprazine is approximately 5 days, the half-life of the active
desmethyl metabolite (DCAR) is 1 to 2 days, and the half-life of the didesmethyl metabolite
(DDCAR) is at least 2 to 3 weeks. Thus, it is possible that steady state for the total active moiety
was not reached before the end of the study periods (20 days for the 9 mg dose and 34 days for
the 18 mg dose).
Dr. Ng and the review team concluded that there were no significant QTc prolongation effects in
the thorough QT study. The largest upper bounds of the 2-sided 90% CI for the mean differences
between cariprazine and placebo were below 10 ms, the threshold for regulatory concern as
described in ICH E14 guidelines. However, the largest lower bound of the 2-sided 90% CI for
ΔΔQTcNi (a type of individual correction) for moxifloxacin was lower than 5 ms, suggesting
that assay sensitivity was not established. Evidence of assay sensitivity for this TQT study was
therefore derived from the slope of the relationship between ΔΔQTcF and moxifloxacin
concentration (3.3 ms per μg/mL), which is consistent with the slope (3.06 ms per μg/mL)
reported in a previous publication analyzing data from 20 studies (Florian et. al., J Clin
Pharmacol 2011 51: 1152). Peak moxifloxacin concentrations in this TQT study were
approximately 40% lower than those reported in the literature (Florian et al.) If moxifloxacin
concentrations had reached levels typically observed following a single 400 mg moxifloxacin
dose, it is reasonable to conclude that assay sensitivity would have been established using
traditional ICH E14 interpretation.
In this multicenter, randomized, double-blind, placebo-, and moxifloxacin-controlled,
3-group, parallel-group study, 129 subjects received cariprazine 9 mg, cariprazine 18 mg, and
moxifloxacin 400 mg. The overall summary of findings is presented in the table below.
Point Estimates and the 90% CIs Corresponding to the Largest Upper
Bounds for Cariprazine (9 mg and 18 mg) and the Largest Lower Bound for
Moxifloxacin (FDA Analysis)

The maximum intended therapeutic dose is 12 mg/day for schizophrenia and bipolar mania.
Therefore, the therapeutic dose (9 mg/day) is insufficient to represent the therapeutic exposure.
The Division previously agreed to a supratherapeutic dose of 18 mg (IRT Review 01/09/2012),
because there were concerns regarding tolerability at higher doses. CYP3A4 is the major enzyme
responsible for the metabolism of cariprazine. Coadministration of ketoconazole with cariprazine
resulted in an increase in Cmax and AUC0-τof cariprazine of 3.42 and 3.88-fold, respectively. In
the presence of ketoconazole, systemic exposure of DCAR was reduced by about 35%, while for
DDCAR it increased by about 43%. Therefore, using 18 mg as the supratherapeutic dose does
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FDA inspection history. The sites in Ukraine were selected also for their large differences from
the US sites in the primary efficacy results. OSI also conducted an audit of Forest regarding data
from 4 studies.
For seven clinical investigator sites and the sponsor site, the inspectional findings do not raise
significant GCP concerns and the study data appear reliable as reported in the NDA. For two
studies (RGH-MD-16 and RGH-MD-32) at one clinical investigator site (Kwentus), the safety
data about non-serious AEs may not be reliable due to significant AE underreporting. All other
study data from this site appear reliable. The difference in efficacy results between US and
Ukraine sites appears unrelated to GCP. Differences in GCP between US and Ukraine sites were
not observed.
For one CI inspection (Kwentus), OSI's complete review of the final inspection report remains
pending as of this clinical inspection summary. An addendum to this clinical inspection summary
will be forwarded to the review division if any final classification changes from the pending
classification, or if additional observations of clinical or regulatory significance are discovered
after completing the review of the final inspection reports.
The Kwentus site participated in 3 studies (RGH-MD-04, RGH-MD-16, and RGH-MD-32). A
total of 55 subjects were enrolled in the site. The preliminary recommendation is OAI. A Form
FDA 483 was issued for deficiencies in subject eligibility determination (Study RGHMD-32)
and reporting of AEs and concomitant medication use (all three studies). In Studies RGH-MD-16
and RGH-MD-32, a large number of AEs were not reported, along with the medications used to
manage the AEs. The unreported AEs were non-serious AEs (typically headache, back pain,
constipation, indigestion, nausea, and vomiting). In Study RGH-MD-04, AE underreporting was
less extensive (reasons unclear). The sponsor noted that a follow up evaluation will be submitted
in writing for DPP review. For Study RGH-MD-04, all study data from this site appear reliable
as reported in the NDA. For Studies RGH-MD-16 and RGH-MD-32, the efficacy data appear
reliable, but the safety data about non-serious AEs (including elevated CPK) may not be reliable.
OSI's complete review of the final inspection report remains pending as of this clinical
inspection summary.
OSI audited Forest Laboratories, Inc. (Jersey City, NJ) regarding 5 sites ((RGH-MD-04, RGHMD-05, RGH-MD-16, RGH-MD-32, and RGH-MD-33). The final recommendation was VAI.
There were significant GCP deviations. A Form FDA 483 was issued for the following
deficiency observations:
• The monitoring plans (SOPs) specific to each study were not promptly finalized (not
approved by due dates specified in quality assurance SOP).
• NDA Listing 16.2.12.6 (positive urine drug screen) was missing ten subjects in RGHMD-04, two in RGH-MD-05, 17 in RGH-MD-16, eight in RGH-MD-32, and 13 in RGHMD-33.
• NDA Listing 16.2.12.4 (over one study medication dose per day) was missing three
subjects in RGH-MD-04, one in RGH-MD-32, and four in RGH-MD-33.
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•
•

NDA Listing 16.2.12.1 (eligibility criteria violations) was missing Subject 0023308
enrolled in RGH-MD-33 despite violation of exclusion 14 (previous participation in
RGH-MD-33).
Financial disclosures were not obtained prior to study completion for some clinical
investigators at the following three study sites (typically one subinvestigator per site):
RGHMD-04 Site 100, RGH-MD-32 Site 005, and RGH-MD-32 Site 119. The disclosures
obtained after study completion did not indicate any financial conflicts of interest.

The following deficiency observations (violations of the sponsor's monitoring SOP) were
verbally discussed and not cited on Form FDA 483 (inspector discretion):
• RGH-MD-33, Site 308 (Subjects 3083301, 3083305, 3083306, 3083307, and 3083308):
Not all source data were verified at study monitoring.
• RGH-MD-05, Site 044: Some monitoring visits were outside the time window specified
in the sponsor's monitoring SOP.
• For the following five studies at three CI sites, study monitoring reports were not
promptly submitted and finalized: Burtner (RGH-MD-05, Site 41), Kwentus (RGH-MD04, Site 7; RGH-MD-32, Site 01), and Litman (RGH-MD-05, Site 44; RGH-MD-33, Site
6).
Other than as noted above, the sponsor's study records indicated adequate control over the
audited studies. There was no evidence of unblinding or biased data collection. Drug
accountability records were adequate.
14 Controlled Substance Staff Review
Katherine Bonson, Ph.D. performed the Controlled Substance Review (filed on August 13,
2013). Dr. Bonson was consulted to evaluate the abuse potential of cariprazine, based on
receptor binding data as well as data from two nonclinical, cariprazine self-administration studies
in rats. Dr. Bonson stated that cariprazine has very high affinity for dopamine receptors (D3 has
Ki = 0.085 nM and D2 has Ki = 0.49 to 0.69 nM) as partial agonists, and high affinity for
serotonin receptors (5-HT2B has Ki = 0.58 nM, 5-HT1A has Ki = 3 nM as a partial agonist, 5HT2A has Ki = 19 nM as a full antagonist, and 5-HT2C has Ki = 134 nM). The atypical
antipsychotic, aripiprazole, a drug with no known abuse potential, has a similar but slightly
different binding profile, with highest affinity for dopamine D2 and 5-HT2B receptors, with
lesser affinity for histamine H1, dopamine D3, and 5-HT1A receptors (Citrome, 2013). Dr.
Bonson stated that the pharmacological mechanisms of action of cariprazine (partial agonism at
D2, D3, and 5HT1A receptors and antagonism at 5HT2A receptors) are not associated with
abuse potential.
Dr. Bonson explained that the nonclinical self-administration studies conducted with cariprazine
do not evaluate whether cariprazine produces rewarding properties indicative of abuse potential.
Instead, these studies evaluate whether cariprazine can block self-administration of cocaine and
reinstatement of cocaine self-administration after an abstinence (extinction) procedure.
These two studies show that cariprazine, a dopamine partial agonist, acts as a dopamine
antagonist at higher doses in both a cocaine self-administration paradigm and in a cocaine
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1. Introduction
This New Drug Application is submitted by Forest Laboratories, Inc. for
cariprazine use in 2 separate indications: 1) treatment of schizophrenia; and 2)
treatment of manic or mixed episodes associated with bipolar I disorder.
Cariprazine (RGH-188) is described by the sponsor as a potent dopamine D2/D3
receptor partial agonist with preferential binding to D3 receptors and partial
agonism at serotonin 5-hydroxytryptamine (5-HT) 1A receptors. For a complete
review of the original NDA submission, please see this reviewer’s Clinical
Review (NDA 204370; completion date July 22, 2013). This Clinical Review –
Cycle 1 Addendum will serve as an update to the Clinical Review of July 22,
2013 based on new information and data which have been identified since the
time of the original Clinical Review.

2. Relevant Additional Clinical Submissions
The following section contains a review of recent submissions provided by the
sponsor which are clinically relevant and provide further information and data
since the time of completion of my original Clinical Review (July 22, 2013).
Supporting Document (SD)-30 (6-28-13)
On June 28, 2013, the sponsor submitted a Response to FDA Information
Request (SD-30) which included the following:
FDA Request #3: For Study MD-11, please provide information about the overall
mean and modal doses and the final daily doses. Please indicate the proportions
of subjects who had final daily doses of: 1) 1.5 mg to 3 mg, 2) 4.5 mg to 6 mg,
and 3) 7.5 mg to 12 mg.
Sponsor’s Response: The sponsor clarified that on Day 1, all eligible patients
received Cariprazine 1.5 mg. On Day 2, the dose could have been increased to 3
mg, on Day 3 to 4.5 mg, and on Day 5 to 6 mg. Dose increases were allowed
only if the response was not adequate and there were no tolerability problems
based on the judgment of the Investigator. Dosages of 1.5 mg/day and 4.5
mg/day were not available after Day 4. After Week 1, the dose could have been
increased to 9 mg/day if the response was not adequate and there were no
tolerability problems based on the judgment of the Investigator.
Approximately 50% of patients had a final daily dose of 6 mg, as shown in the
table below. The mean final dose was 6.21 mg/day.
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Table 1: Overall Dosing Summary – Safety Population – Trial RGH-MD-11
Cariprazine
(N = 586)

Dosage
Overall mean daily dose,a mg
Mean ± SD

5.66 ± 1.82

Median

5.88

Minimum, maximum

1.5, 9.3
b

Distribution of overall modal daily dose, n (%)
1.5 mg

6 (1.0)

3 mg

134 (22.9)

6 mg

298 (50.9)

9 mg

148 (25.3)
c

Distribution of final daily dose, n (%)
1.5 mg

6 (1.0)

3 mg

118 (20.1)

6 mg

294 (50.2)

9 mg

168 (28.7)

a
Mean daily dose is defined as the total dose taken during the treatment period divided by the total
number of days in the treatment period. b
Overall modal daily dose is defined as the most frequently
taken daily dose during the treatment period. c
Final daily dose is defined as the daily dose taken on the
last treatment day.
Electronically copied and reproduced from sponsor’s submission: NDA 204370 SD-30, Table 6.3.1-1 page
45

FDA Request #4: Provide the following additional outlier analyses for the
controlled schizophrenia studies, the controlled bipolar disorder studies, the
open-label schizophrenia studies, and the open-label bipolar study:
• Transaminase ≥ 2 times upper limit of normal
• Bilirubin ≥ 1.5 times upper limit of normal
• CPK ≥ 1.5 times upper limit of normal
• Prolactin > 1.5 times upper limit of normal
Sponsor’s Response: The sponsor provided numerous tables with the requested
information. An overview of the sponsor’s results by ISS group is shown in the
table below:
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Table 2: Summary of Laboratory Parameter Values Meeting Specified
Criteria during Open-label Treatment Period for Transaminases, Bilirubin,
CPK, and Prolactin – Safety Population
Schizophrenia
Group 1A
(Controlled Studies)
Placebo
(N = 584)
n/N1 (%)

Bipolar Mania
Group 1B
Long-term

Cariprazine Cariprazine
(N = 1317)
(N = 679)
n/N1 (%)
n/N1 (%)

Group 2A
(Controlled Studies)

Group 2B
Long-term

Placebo
(N = 442)
n/N1 (%)

Cariprazine
(N = 623)
n/N1 (%)

Cariprazine
(N = 402)
n/N1 (%)

ALT,
≥ 2 × ULN

15/555
(2.7)

52/1238
(4.2)

50/668
(7.5)

15/423
(3.5)

41/604
(6.8)

24/396
(6.1)

AST,
≥ 2 × ULN

5/555
(0.9)

17/1237
(1.4)

21/668
(3.1)

7/423
(1.7)

15/604
(2.5)

9/396
(2.3)

GGT,
≥ 2 × ULN

21/555
(3.8)

41/1240
(3.3)

39/668
(5.8)

12/424
(2.8)

27/604
(4.5)

42/396
(10.6)

Total bilirubin,
≥ 1.5 × ULN

6/555
(1.1)

18/1240
(1.5)

13/668
(1.9)

4/422
(0.9)

2/604
(0.3)

3/396
(0.8)

CPK,
≥ 1.5 × ULN

107/555
(19.3)

347/1237
(28.1)

271/668
(40.6)

74/423
(17.5)

142/604
(23.5)

140/396
(35.4)

Prolactin,
> 1.5 × ULN

26/513
(5.1)

38/1155
(3.3)

16/558
(2.9)

30/401
(7.5)

29/567
(5.1)

12/396
(3.0)

ALT = alanine aminotransferase; AST = aspartate aminotransferase; CPK = creatinine phosphokinase; GGT
= gamma glutamyltransferase; N1 = number of patients with at least one nonmissing postbaseline value
during the open-label treatment period; ULN = upper limit of normal.
Electronically copied and reproduced from sponsor’s submission: NDA 204370 SD-30, Table 6.4.1-1 page
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FDA Request #5: Provide patient profiles for all cases of transaminases ≥ 2 times
upper limit of normal, bilirubin ≥ 1.5 times upper limit of normal, and cases of
adverse events consistent with the terms hepatitis, liver function
test/transaminase elevated, liver injury (and any similar terms related to hepatic
adverse events).
Sponsor’s Response: The sponsor provided a listing of patients from the
controlled schizophrenia studies, the controlled bipolar mania studies, the openlabel schizophrenia studies, and the open-label bipolar mania study who met any
of the specified criteria, and the requested patient profiles, in separate
documents organized by individual study.
FDA Request #6: Provide patient profiles for all cases of positive urine
myoglobin, CPK > 1.5 times upper limit of normal, or adverse event of
4
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rhabdomyolysis or related terms. The patient profiles should include the following
information (but not limited to): Subject ID, center, study drug treatment history,
all adverse events and outcomes, vital sign data, and clinical laboratory data.
Sponsor’s Response: Listings of patients from the controlled schizophrenia
studies, the controlled bipolar mania studies, the open-label schizophrenia
studies, and the open-label bipolar mania study who met any of the specified
criteria, and the requested patient profiles, were provided in separate documents
organized by individual study.
Reviewer’s Comments: Based on the data provided, it is clear that there is an
increased incidence of transaminase elevations (ALT, AST, and GGT) in
cariprazine-treated patients compared to placebo. For total bilirubin, there is a
slight increased incidence in cariprazine-treated patients compared to placebo in
Group 1A but not Group 2A. There does not appear to be an effect of cariprazine
on prolactin levels compared to placebo.
For CPK, there is a striking increased incidence of elevation ≥ 1.5 x ULN in
cariprazine-treated patients compared to placebo. In the long-term studies, the
incidence of CPK elevations ≥ 1.5 x ULN continues to increase, reaching ~41%
in Group 1B and ~35% in Group 2B.
I have extensively reviewed the patient profiles provided. Although only three
cases of rhabdomyolysis were identified in the clinical program (discussed
below), there were several cases of “rhabdomyolysis or related AEs.” I have
summarized these findings in the table below based on my count from the patient
profiles provided.
Table 3: Incidence of Rhabdomyolysis and Positive Urine Myoglobin in Schizophrenia
and Bipolar Trials
Trial
MD-03
MD-04
MD-05
MD-11
MD-16
MD-17
MD-31
MD-32
MD-33
MD-36
Total

Rhabdomyolysis or Related AE
Cariprazine Placebo Comparator
7
2
-----4
2
3
11
0
-----36
----------6
5
6
3
----------5
6
-----2
1
-----9
2
-----7
----------90
18
9

Positive Urine Myoglobin
Cariprazine Placebo Comparator
0
0
0
0
0
0
0
0
-----5*
----------1**
2
1
0
----------1**
0
-----0
0
-----2
0
-----1
----------10
2
1

*3 of the 5 has associated AE of Rhabdomyolysis or related AEs, the other 2 did not.
** Not associated with AE of Rhabdomyolysis or related AEs

Thus based on my calculations, the incidence of rhabdomyolysis and related AEs
using the Safety Population for each study as the denominator is as follows:
5
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Table 4: Incidence of Rhabdomyolysis and Positive Urine Myoglobin in
Schizophrenia and Bipolar Trials [n/N (%)]
Trial

Rhabdomyolysis or Related AE
Positive Urine Myoglobin
Cariprazine
Placebo
Comparator Cariprazine Placebo Comparator
7/260 (2.7%)
2/129 (1.6%)
-----0
0
0
MD-03
4/312
2/153
3/152
0
0
0
MD-04
(1.9%)
(1.3%)
2.0%
11/299
0/147
-----0
0
-----MD-05
(3.7%)
(0%)
36/679
----------5*/679
----------MD-11
(5.3%)
(0.7%)
6/438
5/151
6/140
1**/438
2/151
1/140
MD-16
(1.4%)
(3.3%)
(4.3%)
(0.2%)
(1.3%)
(0.7%)
3/93
----------0
----------MD-17
(3.2%)
5/118
6/118
-----1**/118
0
-----MD-31
(4.2%)
(5.1%)
(0.8%)
2/158
1/154
-----0
0
-----MD-32
(1.3%)
(0.6%)
9/336
2/161
-----2/336
0
-----MD-33
(2.7%)
(1.2%)
(6.0%)
7/402
----------1/402
----------MD-36
(1.7%)
(0.2%)
28/1309
9/581
9/292
1/1309
2/581
1/292
Group 1A
(2.1%)
(1.5%)
(3.0%)
(0.07%)
(0.3%)
(0.3%)
39/772
----------5/772
----------Group 1B
(5.0%)
(0.6%)
23/612
9/433
-----3/612
0
-----Group 2A
(3.8%)
(2.1%)
(0.5%)
7/402
----------1/402
----------Group 2B
(1.7%)
(0.2%)
Total
90/3095
18/1014
9/292
10/3095
2/1014
1/292
(22.8%)
(17.8%)
(3.0%)
(0.3%)
(0.2%)
(0.3%)
*3 of the 5 has associated AE of Rhabdomyolysis, the other 2 did not.
** Not associated with AE of Rhabdomyolysis

Thus, it can be seen that overall, there is a greater incidence rhabdomyolysis or
related AEs in the cariprazine group compared to placebo and active comparator.
In my review, there are no obvious signs and symptoms distinguishing those
patients with elevated CPK and those patients with a diagnosis of
rhabdomyolysis or related AEs, except that in most cases, the peak CPK for the
rhabdomyolysis or related AEs cases is higher (usually at least 1000, but not
always, in some cases the CPKs were in the 200s). In addition, it is not clear
what is meant by “related adverse events,” but it appears that in most cases they
mean “elevated creatinine phosphokinase.” There are a few cases of positive
urine myoglobin in the absence of a diagnosis of rhabdomyolysis or related AEs;
however, these cases are usually associated with an elevated CPK.
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SD-35: 8-13-13
On August 13, 2013, the sponsor submitted a response to FDA information
request (SD-35) of August 7, 2013 and August 9, 2013 for the following:





Liver data in a format which can be entered into the eDISH (evaluation of
Drug-Induced Serious Hepatotoxicity) program
Datasets including: all ALT, AST, bilirubin, alkaline phosphatase, and GGT
data
Transaminase data in Units/liter and bilirubin data in mg/liter
Clinical narratives (vs. patient profiles) for cases with: 1) marked elevation
of ALT or AST >10xULRR or 2) both ALT>3xULRR & TBL>2xULRR

Reviewer’s Comments: This information was provided to Dr. Senior for
consultation. See review of Dr. Senior’s Consult below.
8-19-13 (SD-38)
In an email dated August 9, 2013, FDA expressed concern regarding the
persistence of adverse events and clinical laboratory abnormalities after
discontinuation of treatment. FDA identified patients who were reported as
having ongoing EPS, akathisia, restlessness, or elevation of transaminases,
bilirubin, or CPK and provided a list of these patients to the sponsor, requesting
that the sponsor clarify for each patient the number of days post-treatment at
which the AE or lab abnormality was last reported as ongoing. In the letter, the
FDA further noted, “In many cases it is not clear when the AE or abnormality was
last determined to be ongoing. Some of these appear to have been reported
during the planned safety follow-up period. In addition, there are cases in which
the finding was reported to be ongoing as of the time of writing the study report.
This suggests the possibility that there may have been contacts on specific dates
that were not documented specifically in the narratives, patient profiles or case
report forms.”
On August 19, 2013, the sponsor submitted a response (SD-38) to the FDA
request. The sponsor noted that there were 62 patient identification (PID)
numbers listed in the excel sheet provided by the FDA. The sponsor reported
that fourteen of the PIDs were duplicates. Thus, a total of 48 unique patients are
listed as having ongoing adverse events and/or clinical laboratory abnormalities
of interest. According to the sponsor, three PID numbers in the FDA excel sheet
did not match any subject in the cariprazine program. For 6 patients, AEs and/or
laboratory abnormalities of interest were listed as ongoing at the end of patient
participation in the lead-in study (RGH-MD-04 or RGH-MD-05) but resolved
during the patient’s participation in the extension study (RGH-MD-11). In
addition, the sponsor clarified that 11 patients had AEs and/or laboratory
abnormalities of interest that resolved within a period of time after the
investigational product was stopped. Two patients had AEs related to laboratory
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assessments that were listed as ongoing in the NDA submission; however, these
two patients were participants in Study RGH-MD-11 which was ongoing at the
time of NDA submission. Following the NDA submission and prior to database
lock, stop dates were entered for these 2 laboratory related AEs. The remaining
26 patients had ongoing AEs and/or laboratory abnormalities of interest noted by
the FDA, according to the sponsor.
Table 5: Number of Patients with Reported Ongoing AE or Laboratory
Abnormality of Interest by Category
Category
Number of
Patients
Unmatched Patient Identification Numbers
3
Patients with AEs or Lab abnormalities of Interest that
6
Resolved During Extension Study
Patients with AEs or Lab abnormalities of Interest that
11
Resolved after Last Dose of Cariprazine
Patients for whom AE stop dates were obtained prior to
2
Database Lock for Study RGH-MD-11
Patients with Ongoing AEs of Interest
26
Total Patients
48
Source: NDA 204370 SD-38, pages 5-24

Furthermore, the sponsor compared the ongoing TEAEs across treatment groups
in the cariprazine program and concluded that, in the controlled studies in
schizophrenia (Group 1A) and bipolar mania (Group 2A), the overall percentage
of patients with ongoing TEAEs was generally similar across the respective
treatment groups, ranging from 22%-25% in Group 1A and approximately 16%
for placebo and cariprazine in Group 2A.
Reviewer’s Comments: The sponsor has provided narratives for the 45 patients
listed above (excluding the 3 unmatched patient identification numbers), which I
have extensively reviewed. It is noteworthy that, for the 11 cariprazine-treated
patients that are listed as having AEs or lab abnormalities of interest that
resolved after cariprazine discontinuation, the time to resolution was greater than
7 days in seven of the patients, including one patient with akathisia and
restlessness which resolved 29 days after drug discontinuation, and one patient
with hepatitis which resolved 63 days after discontinuation, as shown in the table
below:
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Table 6: Patients with AEs or Lab abnormalities of Interest Listed as
Resolved after Last Dose of Cariprazine
PID

0020423
0060411
0520506
0731119
0741113
0831119
1090433
0831127

3000404
5060505
0701101

Lead-in

Days on OL
Cariprazine

Adverse
Event (AE)

Day of AE
Onset

Placebo x 42
days
Aripiprazole x 42
days
Cariprazine 3-6
mg x 41 days
----------------------------

21 days

Akathisia

Day 3 (OL)

AE Resolution Day
(days after IP
discontinuation)
Day 29 (8 days)

142 days

Dyskinesia
(tongue)
Akathisia

Day 45 (OL)

Day 150 (8 days)

Day 215 (OL)

Day 339 (6 days)

Sedation
EPS
Musculoskel
etal stiffness
Muscle
rigidity
Akathisia,
restlessness,
tremor
Akathisia

Day 3 (OL)
Day 21 (OL)
Day 106 (OL)

Day 19 (4 days)
Day 35 (15 days)
Day 351 (15 days)

Day 8 (OL)

Day 351 (16 days)

Day 13 (OL)

Day 113 (29 days)

Day 7 (OL)

Day 35 (6 days)

Hepatitis
(High ALT)
Anxiety,
akathisia

Day 12

Day 78 (63 days)

Day 3

Day 19 (4 days)

333 days
15 days
20 days
336 days

Cariprazine 6
mg/day x 42 days
----------

335 days

Cariprazine 6
mg/day x 42 days
Cariprazine 6-9
mg/day x 14 days
----------

29 days

84 days

---------21 days

Source: NDA 204370 SD-38, pages 5-24

In addition, the 26 patients who had ongoing AEs or lab abnormalities of interest
(ie, ongoing at the date of last contact) included several cases of akathisia, EPS,
restlessness, agitation, and elevated CPK or transaminases (drug-induced
hepatitis) which in some cases were persisting 30-60 days after discontinuation
from the study. Some of these cases are confounded by treatment with other
antipsychotics after discontinuation of cariprazine. However, there are several
cases with no obvious confounding factors. A brief summary of some of the more
striking cases without obvious confounding factors are listed below:






PID 0033119: A 36 year-old female received cariprazine 3-12 mg/day for
14 days in Study RGH-MD-31. On Study Day 7, the patient experienced
severe akathisia and moderate restlessness. The AE of restlessness
became severe on Study Day 14 and the patient was discontinued from
the study. Upon discontinuation, the patient was treated with lithium,
lorazepam, alprazolam, and valproate. The AEs were ongoing as of the
last visit which was 19 days after the last dose of IP.
PID 0163609: A 47-year-old female received cariprazine 3-12 mg/day in
Study RGH-MD-36. On Study Day 24, the patient experienced akathisia
and was not treated. Akathisia was ongoing as of last contact which was
23 days after last dose of IP.
PID 0213612: A 45-year-old male received cariprazine 3-12 mg/day for 34
days in Study RGH-MD-36. On Study Day 6, the patient experienced AE
9
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of mild extrapyramidal disorder which became moderate on Study Day 19.
On Study Day 24, the patient was discontinued from the study due to SAE
of suicide attempt by ingesting lorazepam, benztropine, propranolol,
lansoprazole, and smoking crack cocaine. The AE of extrapyramidal
disorder was ongoing as of last contact, 23 days after the last dose of IP.
PID 0831118: A 33-year-old male received cariprazine for 57 days. On
Study Day 5, the patient had AE mild extrapyramidal disorder. The AE
became moderate on Study Day 40, and the patient was discontinued
from the study. The patient was treated with benztropine. The AE was
ongoing as of last contact, which was 30 days after the last dose of IP.
PID 1043210: A 39-year-old male received cariprazine 3-12 mg/day for 7
days in Study RGH-MD-32. Baseline AST was 58 U/L (reference range 648). AST, bilirubin, and GGT were within reference range. On Study Day
8, ALT was 101 U/L, AST was 52 U/L, and GGT was 64 U/L. Hepatitis
(investigator term: drug induced hepatitis) was reported by the
investigator. The AE of hepatitis was ongoing as of last contact, 43 days
after the last dose of IP, at which time ALT was 136 U/L, AST was 53 U/L.

The sponsor compared the incidence of ongoing TEAEs across treatment groups
in the cariprazine program and concluded that, in the controlled studies in
schizophrenia (Group 1A) and bipolar mania (Group 2A), the overall percentage
of patients with ongoing TEAEs was generally similar across treatment groups,
as shown in the tables below. In Group 1A, ongoing TEAEs in the cariprazine
group are observed with similar or lower frequency compared with the other
active treatment groups, particularly risperidone. According to the sponsor, the
incidence of ongoing TEAEs in the cariprazine group is not disproportionately
higher compared with that of the placebo groups in Groups 1A and 2A.
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addition, the incidence of ongoing AEs of akathisia and restlessness was higher
in the high dose (6-12 mg) cariprazine group than in either active comparator.
For akathisia, the low dose group (1.5-6 mg) also showed a slight increased
incidence compared to the active comparator. Lastly, it should be noted that the
term “ongoing” is based on the date of last assessment. Therefore, it is still an
open question as to how long the TEAEs persisted for each treatment group.
8-27-13 (SD-40)
Based on the significant adrenal toxicity findings observed in nonclinical studies,
FDA requested that the sponsor address the potential for adrenal toxicity with
cariprazine. As a result, the sponsor searched the clinical database for the
studies in schizophrenia (Group 1A and 1B), bipolar mania (Groups 2A and 2B),
and clinical PK/PD (Groups 3A and 3B) for potential cases of adrenal toxicity.
Criteria for assessing potential adrenal toxicity included: 1) treatment-emergent
adverse event (TEAE) terms such as blood cortisol abnormal, adrenal
insufficiency, fatigue, nausea, skin hyperpigmentation, or electrolyte imbalance;
2) hypotension TEAE or vital sign criteria, such as supine systolic blood pressure
≤ 90 mmHg and decrease of ≥ 20 from baseline; 3) hyponatremia TEAE or
treatment-emergent laboratory test result for sodium < 0.9 x lower limit of normal
(LLN); 4) hyperkalemia TEAE or treatment-emergent laboratory result for
potassium > 1.1 x upper limit of normal (ULN); and 5) eosinophilia TEAE or
treatment-emergent laboratory test result for eosinophils >10%.
The adverse events identified in the search were generally nonspecific (eg,
nausea, vomiting, and fatigue).No events of cortisol abnormalities, adrenal
insufficiency, or adrenal suppression were identified in the search. The
percentage of patients who met at least 1 of the defined criteria for assessing
potential adrenal toxicity was similar across treatment groups in the controlled
clinical studies in schizophrenia (Group 1A), ranging from 14.4% in the placebo
group to 16.5% and 18.6% in the cariprazine and risperidone treatment groups,
respectively. Results were similar in the controlled studies in bipolar mania, with
21.3% of the placebo and 26.2% of the cariprazine treatment groups meeting at
least 1 of the defined criteria.
The percentage of patients who met 3 of the defined criteria was low and similar
across all treatment groups (≤ 1%) in the controlled and uncontrolled studies in
schizophrenia and bipolar mania. Among patients who met 3 criteria, the events
consisted primarily of nausea, vomiting and fatigue. Many of these events were
of short duration, did not necessarily occur concurrently, and did not correlate
with other clinical findings, such as electrolyte disturbances, eosinophilia, and
hypotension. Five patients in the schizophrenia and bipolar mania studies, all
treated with cariprazine, met 4-5 of the defined criteria; no patient met ≥ 6 of the
defined criteria. As seen with the patients who met 3 criteria, most events were
non-specific and did not correlate with other clinical findings.
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No patient met ≥ 3 of the defined criteria for assessing potential adrenal toxicity
in Group 3A. In Group 3B (PK/PD studies in patients with schizophrenia), 1
placebo-treated patient (1.1%) and 4 cariprazine-treated patients (2.8%) met ≥ 3
of the defined criteria. One cariprazine-treated patient (PID 0040241) met 4-5 of
the criteria, and no patient met ≥ 6 of the defined criteria.
The following patients met 4-5 of the criteria for assessing potential adrenal
toxicity:










PID 0030401: A 42-year-old male in Study RGH-MD-04, received
cariprazine 6 mg/day for 11 days before discontinuing the study due to
withdrawal of consent. The patient had TEAES of vomiting (Days 1-3,
nausea (Day 8), decreased appetite (Days 8-14), and weight decreased
(Days 8-14). The patient’s urine drug screen was positive for
amphetamines on Day 14. Electrolyte levels and eosinophil percentages
remained within their reference ranges. There was no hypotension
reported for this patient.
PID 0871116: A 52-year-old male in Study RGH-MD-11 received
cariprazine 3-9 mg/day for 337 days and completed the study. The patient
had an SAE of worsening depression (Days 52-65) and TEAEs of weight
decreased (Days 57-71), weight increased (Days 337-ongoing), and
fatigue (Days 342-359). Eosinophil percentage was within the reference
range throughout the study, then increased to 10.1% on Day 281, and
decreased to 5.9% on 337. Potassium and sodium levels remained within
their reference ranges, and there was no report of hypotension.
PID 1043117: A 42-year-old male in Study RGH-MD-31 received
cariprazine 3-12 mg/day for 9 days before discontinuing the study due to
insufficient therapeutic response. The patient had TEAEs of vomiting
(Days 4-5, concurrent with a TEAE of gastritis), decreased appetite (Days
5-12), nausea (Days 8-10), and weight decreased (Days 8-14).
Electrolyte levels remained within their reference ranges. Eosinophil
percentage was high at baseline (6.7%), increased to 10.6% on Day 8,
and then decreased to 7.2% on Day 10. There was no report of
hypotension.
PID 1153201: A 20-year-old female in Study RGH-MD-32 received
cariprazine 3-12 mg/day for 22 days and completed the study. The patient
had TEAEs of decreased appetite (Days 3-4 and 12-30), vomiting (Day
4), nausea (Day 5), and fatigue (Day 19-ongoing). Potassium and sodium
levels remained within their reference ranges, except for a single
elevation of potassium on Day 15 (5.6 mmol/L; reference range: 3.5-5.5).
The central laboratory noted that the Day 15 sample was hemolyzed.
Eosinophil percentage was within the reference range during the study,
and then increased to 7.1% on Day 23; a TEAE of eosinophil count
increased was reported the same day.
PID 0173301: A 30-year-old female in Study RGH-MD-33 received
cariprazine 6-12 mg/day for 7 days before discontinuing the study due to
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withdrawal of consent. The patient had TEAEs of fatigue (Days 3-7),
decreased appetite (Days 3-21), nausea (Day 3-21), and increased
depression (Days 8-11). The patient also had an SAE of mania (Days 2128), considered by the Investigator to be unrelated to treatment.
Electrolyte levels and eosinophil percentage remained within their
reference ranges. There was no report of hypotension.
PID 0040241: A 21-year-old female was randomized to the cariprazine
treatment group in the intensive QT study, Study RGH-MD-02. The
patient received placebo for the first 5 days, was titrated up to cariprazine
9 mg/day over Days 6-10, continued to received cariprazine 9 mg/day
through Day 14, and then discontinued the study due to withdrawal of
consent. The patient had TEAEs of vomiting (Day 6 and Day 15), nausea
(Days 6-13), and depression (Days 11-14). Potassium and sodium levels
and eosinophil percentage remained within their reference ranges.
Potentially clinically significant hypotension (systolic blood pressure ≤ 90
mm Hg and decrease from baseline ≥ 20 mm Hg) was observed on Days
4 and 7.

In addition to the FDA’s requested research, the sponsor searched the clinical
database for the studies in schizophrenia (Groups 1A and 1B), bipolar mania
(Groups 2A and 2B), and clinical PK/PD (Groups 3A and 3B) for the adverse
event terms coded to the high-level group term of “adrenal gland disorders.” Only
1 patient had a TEAE from the adrenal gland terms:


PID 0020404, a 40-year-old male in Study RGH-MD-04 who had a history
of intermittent urinary tract infection and recurrent renal calculus, was sent
to the emergency room on Day 22 for complaint of left flank pain.
Urinalysis on Day 21 showed presence of red blood cells consistent with
kidney stones. In the emergency room, abdominal/pelvic CT scan was
done which was normal and specifically did not reveal any stones,
obstructions or dilatations, and made no mention of adrenal adenoma.
The investigator indicated that the patient may have passed a kidney
stone before the CT scan, which would explain the negative CT findings.
The patient’s pain resolved, and the patient was discharged from the ER.
The ER physician‘s notes mentions adrenal adenoma; however, it was
unclear whether the ER doctor ruled out adrenal adenoma after the CT
scan was done. Therefore, on Study Day 23, adrenal adenoma was
reported as a TEAE. The patient completed Study RGH-MD-04 and
continued into extension Study RGH-MD-11; the Investigator indicated
that the patient had no further medical problems and no signs or
symptoms of an adrenal issue. The study center has continued to follow
the patient in the 2 years since, and he was medically stable and healthy
with no evidence of any adrenal or other hormonal problems.

In conclusion, the sponsor’s review of the NDA clinical database did not reveal a
pattern indicative of adrenal dysfunction, based on the sponsor’s review of the
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adverse event terms and clinical findings suggested by FDA, and of the highlevel group term “adrenal gland disorders.” The events identified in the database
search were non-specific events, such as nausea, vomiting, and fatigue, which
are commonly seen with antipsychotic therapy. There was no correlation of these
events with other clinical findings.
Reviewer’s Comments: I agree with the sponsor’s conclusion that the review did
not reveal a pattern indicative of adrenal dysfunction. The events identified are
non-specific and did not correlate in time. However, the diagnosis of adrenal
insufficiency requires a high index of suspicion and would require specific testing
(eg, plasma cortisol, dexamethasone suppression test) for accurate diagnosis.
Therefore, targeted assessment of adrenal function in cariprazine–treated
patients, perhaps as a postmarketing study, would still be prudent.
PID 0020404, described above, had a negative abdominal/pelvic CT scan and no
clinical evidence adrenal adenoma, so it is unclear why the physician used this
term. The patient was followed for an additional 2 years with no report of adrenal
adenoma. Even if the patient did have an adrenal adenoma on Day 23, it would
be unlikely to be due to cariprazine because it would be very unusual for an
adenoma to develop after only 23 days of drug exposure.
9-10-13 (SD-42)
On September 10, 2013, the sponsor submitted a response to FDA information
request which provided Adverse Event (AE) tables for Groups 1A and 2A by the
following dose groups: 1.5-3 mg; 4.5-6 mg; and 9-12 mg. In addition, similar AE
tables were provided for pooled groups 1B and 2B.
The sponsor noted that review of the adverse event data by dose group for the
controlled studies (Group 1A and 2A pooled) showed a trend for dose-response
for most of the common treatment-emergent adverse events (≥ 2% of patients).
However, review of the data by dose group for the long-term studies (Group 1B
and 2B pooled) showed no similar dose-response trends.
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Table 10: Common Nervous System Disorders in Group 1A and 2A Pooled
by Modal Daily Dose
Placebo
N = 1025
%

1.5-3
mg
N=
583
%
10.3
8.4
7.2
3.3
3.6
3.1
2.6
1.0
0.7
0.5
0.5
0.3
0.2
0.2
0.2
0.2
12.5

Cariprazine
4.5-6
9-12
mg
mg
N=
N=
794
1940
%
%
14.2
18.1
12.0
14.6
8.3
13.3
5.7
6.0
4.8
6.2
4.5
5.0
3.1
3.9
1.8
1.8
1.0
1.8
0.5
0.9
0.6
0.5
0.4
0.4
0.5
0.4
0.4
0.4
0.4
0.2
0.1
0.5
15.4
22.8

Overall
N = 1940
%

Risperidone
4 mg
N = 140
%

Akathisia
4.1
14.2
8.6
Headache
12.8
11.6
9.3
Extrapyramidal Disorder
4.3
9.4
12.9
Dizziness
2.9
5.1
5.7
Tremor
2.5
4.8
7.1
Sedation
2.6
4.2
11.4
Somnolence
2.4
3.2
4.3
Dystonia
0.3
1.5
0.7
Parkinsonism
0.2
1.1
2.1
Dyskinesia
0.3
0.6
0
Drooling
0.3
0.6
0.7
Bradykinesia
0
0.4
0
Oromandibular dystonia
0.1
0.4
1.4
Lethargy
0
0.3
0.7
Cogwheel rigidity
0
0.3
1.4
Hypersomnia
0
0.3
0
Extrapyramidal
7.3
16.6
23.5
Symptoms1
Sedation/Somnolence2
5.0
6.1
8.1
9.8
9.6
16.4
1. Extrapyramidal symptoms = extrapyramidal disorder + tremor + Parkinsonism
+dyskinesia + bradykinesia + cogwheel rigidity
2. Sedation/Somnolence = sedation + somnolence + lethargy + hypersomnia
Source: NDA 204370 SD-42, Table 30.B.1.1, page 23

Aripiprazole
10 mg
N = 152
%
7.2
9.9
3.9
3.9
1.3
0
2.6
0
0
0
0
0
0.7
0
0
0
5.2
2.6

Reviewer’s Comments: In general, I agree with the sponsor’s conclusions that a
trend in dose –response for most common AEs is observed in Groups 1A and
1B. For most of the common AEs, including Gastrointestinal Disorders and
Nervous System Disorders, there is a clear dose response and, for the 9-12 mg
cariprazine group, the incidence of common adverse events exceeds the
incidence for the risperidone comparator. For the adverse event of akathisia,
there is an increased incidence in all cariprazine dose groups compared to
placebo and the active comparators. It is also true that a dose-response was not
observed for common AEs in Groups 1B and 2B. However, it should be noted
that dosages could be readily adjusted for adverse events or efficacy in the openlabel studies, making true evaluation of dose response difficult. Furthermore,
patients who suffered significant adverse events at a certain dosage in Group 1A
may have been less likely to roll over into Group 1B.
9-11-13 (SD-43)
On September 11, 2013, the sponsor submitted a response to FDA information
request for further blood pressure analyses including:
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1. Kaplan-Meir analyses and figures for time to first blood pressure event,
defined as a) SBP = 140-159 or DBP = 90-99; and b) SBP ≥ 160 or DBP ≥
100; data pooled for Groups 1A and 2A, and analyzed by the following
dose groups: 1.5-3 mg, 4.5-6 mg, and 9-12 mg, compared with placebo
and active comparators. Similar analyses are included for Groups 1B and
2B.
2. Shift tables for blood pressure by dose groups as above for Groups 1A
and 2A, and Groups 1B and 2B.
3. Kaplan-Meir analyses of BP outliers or shift analyses.
Time to Onset of First BP Event:
The sponsor observed that, in the pooled Group 1A and 2A studies, time to onset
of the first SBP ≥ 140 mm Hg or DBP ≥ 90 mm Hg (lower-BP criteria) was shorter
among patients in the cariprazine high-dose (9-12 mg) group compared with the
cariprazine low-dose (1.5-3 mg) and middle-dose (4.5-6 mg) groups. The
cariprazine low-dose group displayed a time-to-first-event pattern similar to those
observed in the placebo and active comparator groups, as shown in the figure
below:
Figure 1: Kaplan-Meir plot for Time to First Blood Pressure Event (Defined
as Supine Systolic BP ≥ 140 mm Hg or Diastolic BP ≥ 90 mm Hg) during
Double-blind Treatment Period (Group 1A and 2A – Safety Population)

Electronically copied and reproduced from sponsor’s submission: NDA 204370 SD-43, Blood
Pressure Analyses, Figure 30.A.1.1.1, page 3
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Similar patterns were observed when evaluating the higher-BP criteria (SBP ≥
160 mm Hg or DBP ≥ 100 mm Hg), as shown in the figure below. The sponsor
notes that, due to the small number of patients available for analysis, any time-toevent summary beyond Day 42 must be interpreted with caution.
Figure 2: Kaplan-Meir plot for Time to First Blood Pressure Event (Defined
as Supine Systolic BP ≥ 160 mm Hg or Diastolic BP ≥ 100 mm Hg) during
Double-blind Treatment Period (Group 1A and 2A – Safety Population)

Electronically copied and reproduced from sponsor’s submission: NDA 204370 SD-43, Blood
Pressure Analyses, Figure 30.A.1.1.2, page 4

In the long-term, open-label studies (Groups 1B and 2B), the 3 cariprazine dose
groups met the lower-BP criteria at similar time-to-event rates until approximately
Day 20, as shown in the figure below:

19
Reference ID: 3391314

Figure 3: Kaplan-Meir plot for Time to First Blood Pressure Event (Defined
as Supine Systolic BP ≥ 140 mm Hg or Diastolic BP ≥ 90 mm Hg) during
Open-label Treatment Period (Group 1B and 2B – Safety Population)

Electronically copied and reproduced from sponsor’s submission: NDA 204370 SD-43, Blood
Pressure Analyses, Figure 30.A.1.2.1, page 5

Thereafter, the cariprazine high-dose group demonstrated higher cumulative
incidences of BP-event onsets compared with the lower dose groups. Evaluation
of time-to-event rates using the higher threshold BP criteria showed no clear
dose-response, as shown in the figure below:
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Figure 4: Kaplan-Meir plot for Time to First Blood Pressure Event (Defined
as Supine Systolic BP ≥ 160 mm Hg or Diastolic BP ≥ 100 mm Hg) during
Open-label Treatment Period (Group 1B and 2B – Safety Population)

Electronically copied and reproduced from sponsor’s submission: NDA 204370 SD-43, Blood
Pressure Analyses, Figure 30.A.1.2.2, page 6

The cariprazine high- and low-dose groups showed similar onset rates through
Day 30 while patients in the middle-dose group had lower cumulative incidences
throughout the treatment period. The sponsor notes that, due to the small
number of patients available for analysis, any time-to-event summary beyond
Day 320 must be interpreted with caution.
Patient-Year Summaries of Time to First BP Event:
In the pooled Group 1A and 2A studies, analyses of the time-to-first-BP events
by patient-year showed a dose-related response. For the lower-BP criteria, the
cariprazine high-dose group had a higher rate of events per patient-year of
exposure (5.61) relative to the cariprazine low- and middle-dose groups (2.43
and 3.56 events per patient year, respectively), which were similar rates
compared to placebo (3.16 events per patient year). Similar patterns were noted
using the higher-BP criteria.
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Table 11: Summary of Time to First Blood Pressure Event (Defined as
Supine Systolic BP ≥ 140 mm Hg or Diastolic BP ≥ 90 mm Hg) During
Double-blind Treatment Period– Groups 1A and 2A – Safety Population
Placebo
N = 1026

1.5-3 mg
N = 583
552

Cariprazine
4.5-6 mg
N = 794
789

9-12 mg
N = 563
563

Risperidone
4 mg
N = 140
138

Aripiprazole
10 mg
N = 152
150

1013
Patients with double-blind BP
measurement, N1
204 (20.1)
102 (18.5) 196 (24.8)
176 (31.3)
24 (17.4)
25 (16.7)
Patients with BP event, n (%)
204/64.5
102/42
196/55
176/31.4
24/11.9
25/13.8
Rate of BP event/patient(3.16)
(2.43)
(3.56)
(5.61)
(2.02)
(1.81)
year1
1. The rate of blood pressure event per patient-year is calculated as (total number of patients with
blood pressure event) /total patient-years. The total patient-years are the sum of the patient-years
across patients in the treatment group. The patient-years for a patient are calculated as time to
blood pressure event /365.25.
Source: NDA 204370 SD-43, Blood Pressure Analyses, Table 30.A.1.1.1, pages 7-8.

In the pooled long-term studies, analyses of BP events per patient year showed
no clear dose response. Based on the lower-BP criteria, the cariprazine highdose group had a slightly higher rate of events per patient year relative to the
lower dose groups. Analysis of the higher-BP criteria showed low and similar
rates of events per patient year in all 3 dose groups.
Table 12: Summary of Time to First Blood Pressure Event (Defined as
Supine Systolic BP ≥ 140 mm Hg or Diastolic BP ≥ 90 mm Hg) During Openlabel Treatment Period – Groups 1B and 2B – Safety Population
1.5-3 mg
N = 291
281

Cariprazine
4.5-6 mg
N = 474
473

9-12 mg
N = 316
316

Patients with double-blind BP
measurement, N1
15 (5.3)
15 (3.2)
20 (6.3)
Patients with BP event, n (%)
15/99.5
15/212.4
20/95
Rate of BP event/patient(0.15)
(0.07)
(0.21)
year1
1. The rate of blood pressure event per patient-year is calculated as (total number of patients with
blood pressure event) /total patient-years. The total patient-years are the sum of the patient-years
across patients in the treatment group. The patient-years for a patient are calculated as time to
blood pressure event /365.25.
Source: NDA 204370 SD-43, Blood Pressure Analyses, Table 30.A.1.2.2, page 12.

Rates of shift from normal (SBP< 120 mm Hg and DBP, 80 mm Hg) or prehypertension (SBP = 120-139 mm Hg or DBP = 80-89 mm Hg) to Stage 1 or
Stage 2 BP criteria displayed a dose-dependency among the cariprazine
treatment groups. At the end of the double-blind treatment period, a greater
incidence of shifts among patients in the cariprazine high-dose group relative to
the lower-dose cariprazine groups was observed. Similar patterns were noted at
any time point during the double-blind treatment period.
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Table 13: Shift of Hypertension Status from Baseline to End of Double-blind
Treatment Period – Group 1A and 2A - Safety Population – Patients who are
Normotensive or Pre-hypertensive at Baseline
Treatment Group
Normotensive
n (%)

End of Double-blind Treatment Period
Prehypertension Stage 1 Stage 2
n (%)
n (%)
n (%)

Stage 1 or 2
n (%)

Placebo
N = 1026
Cariprazine 1.5-3 mg
N = 583

332 (36.4)

527 (57.8)

50 (5.5)

3 (0.3)

53 (5.8)

180 (36.1)

296 (59.3)

21 (4.2)

2 (0.4)

23 (4.6)

Cariprazine 4.5-6 mg
N = 794

215 (29.9)

445 (62.0)

55 (7.7)

3 (0.4)

58 (8.1)

Cariprazine 9-12 mg
N = 563

136 (26.7)

310 (60.8)

61 (12.0)

3 (0.6)

64 (12.5)

56 (44.8)
62 (49.6)
6 (4.8)
1 (0.8)
7 (5.6)
Risperidone 4.0 mg
N = 140
53 (36.3)
83 (56.8)
10 (6.8)
0
10 (6.8)
Aripiprazole 10 mg
N = 152
Normotensive: SBP < 120 mm Hg and DBP < 80 mm Hg.
Prehypertension: SBP 120 to 139 mm Hg or DBP 80 to 89 mm Hg
Stage I Hypertension: SBP 140 to 159 mm Hg or DBP 90 to 99 mm Hg.
Stage II Hypertension: SBP >= 160 mm Hg or DBP >= 100 mm Hg.
Source: NDA 204370 SD-43, Blood Pressure Analyses, Table 30.A.2.1.1, pages 13-17

In the open-label, long-term studies (Groups 1B and 2B), greater incidences of
shifts to both Stage 1 or Stage 2 BP categories were observed among patients in
the cariprazine high-dose group relative to the cariprazine lower-dose groups. At
the end of the open-label treatment period, rates of shift from normal or prehypertension to either the lower or higher BP categories were approximately 8%,
6%, and 13% in the low-, middle-, and high-dose groups, respectively. A similar
pattern was noted at any time during the open-label treatment period.
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Table 14: Shift of Hypertension Status from Baseline to End of Double-blind
Treatment Period – Group 1B and 2B - Safety Population – Patients who are
Normotensive or Pre-hypertensive at Baseline
Treatment Group
Normotensive
n (%)

End of Double-blind Treatment Period
Prehypertension Stage 1 Stage 2
n (%)
n (%)
n (%)

Stage 1 or 2
n (%)

Cariprazine 1.5-3 mg
N = 291

105 (41.2)

130 (51.0)

18 (7.1)

2 (0.8)

20 (7.8)

Cariprazine 4.5-6 mg
N = 474

143 (32.6)

271 (61.7

25 (5.7)

0

25 (5.7)

Cariprazine 9-12 mg
N = 316

74 (24.7)

187 (62.5)

34 (11.4)

4 (1.3)

38 (12.7)

Normotensive: SBP < 120 mm Hg and DBP < 80 mm Hg.
Prehypertension: SBP 120 to 139 mm Hg or DBP 80 to 89 mm Hg
Stage I Hypertension: SBP 140 to 159 mm Hg or DBP 90 to 99 mm Hg.
Stage II Hypertension: SBP >= 160 mm Hg or DBP >= 100 mm Hg.
Source: NDA 204370 SD-43, Blood Pressure Analyses, Table 30.A.2.2.1, pages 22-23

The number of patients who met the sustained hypertension criterion (SBP ≥ 140
mm Hg AND increase ≥15 mm Hg OR DBP ≥ 90 mm Hg AND increase ≥ 10 mm
Hg for at least 3 visits) was greater among cariprazine-treated patients (~2%
observed in both high- and low-dose groups) compared with placebo (0.9%), as
shown in the table below. No patient in the cariprazine high-dose group or in the
active-control groups met the more stringent BP criterion (SBP ≥ 140 mm Hg
AND increase ≥15 mm Hg AND DBP ≥ 90 mm Hg AND increase ≥ 10 mm Hg for
at least 3 visits). Two patients (0.2%) in the cariprazine low-dose group and 2
patients (0.4%) in the placebo group met this criterion.
Table 15: Percentage of Patients with Sustained Hypertension during
Double-blind Treatment Period – Group 1A – Safety population
Sustained Hypertension Criterion

Placebo
N = 584

Cariprazine
1.5-6
6-12
mg
mg
N=
N=
1032
285
2.3% 1.9%

Risperidone
4.0 mg
N = 140

Supine systolic BP ≥ 140 mmHg and
0.9%
0
increase ≥ 15 mm Hg OR diastolic BP
≥ 90 mmHg and increase ≥ 10 mmHg
at least 3 consecutive visits
Supine systolic BP ≥ 140 mmHg and
0.4%
0.2%
0
0
increase ≥ 15 mm Hg AND diastolic
BP ≥ 90 mmHg and increase ≥ 10
mmHg at least 3 consecutive visits
Source: NDA 204370 SD-43, Blood Pressure Analyses, Table 8.3, page 35.

Aripiprazole
10.0 mg
N = 152

0

0

Reviewer’s Comments: Based on the above data, particularly from the controlled
trials (Groups 1A and 2A), there is clearly a dose-dependent hypertensive
response in cariprazine-treated patients. In the controlled studies (Groups 1A
and 2A), significant shifts in hypertension status compared to active comparators
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can be seen in both the moderate-dose (4.5-6 mg) and high-dose (9-12 mg)
cariprazine groups. This will be discussed in more detail below in the review of
consultation from the Division of Cardiovascular and Renal Products.
SD-44 (9-16-13)
On September 16, 2013, the sponsor submitted a response to FDA request for
information regarding laboratory analyses. Specifically, the sponsor responded to
FDA questions regarding elevated CPK, ALT, and bilirubin levels observed in the
clinical program.
In their response, the sponsor made the following conclusions:
1. According to the sponsor, analyses of mean creatinine phosphokinase
(CPK) levels for Groups 1A and 2A showed that mean CPK levels over
time were similar across treatment groups. When examined by cariprazine
dose (based on modal daily dose), mean CPK levels were similar over
time for the 3 dose groups, with slight increase at the end-of-treatment
visit observed for the 9-12 mg/day dose group relative to the 2 lower dose
groups (1.5 and 4.5-6 mg daily). In the pool of long-term studies (Groups
1B and 2B), mild increases in mean CPK levels occurred early in
treatment (within the first 4 weeks) but were transient, with mean levels
decreasing by Week 6 and remaining stable for the rest of the treatment
period.
2. The proportion of patients with categorical elevations of CPK (ie, CPK 510 x ULN, >10-40 x ULN, and 40 x ULN) was similar across treatment
groups in the pool of short-term studies (Group 1A and 2A) and also
across dose groups when examined by cariprazine modal daily dose (1.53, 4.5-6, and 9-12 mg/day). The proportions of patients with categorical
elevations in CPK in the pool of long-term studies (Groups 1B and 2B)
was consistent with those seen in the short-term studies,
3. The proportion of patients with CPK elevation (>ULN) and concurrent
increase in serum creatinine ≥ 20% from baseline value was similar
across treatment groups in the pool of short-term studies (Groups 1A and
2A). When examined by cariprazine dose group, the proportion of patients
with concurrent CPK elevation and creatinine increase ≥ 20% from
baseline was slightly higher in the 9-12 mg/day group relative to the lower
dose groups. The incidence of patients who met the criteria in the pool of
long-term studies (Groups 1B and 2B) was slightly higher than in the
short-term studies.
4. The proportion of patients with CPK elevation (>ULN) and concurrent
hematuria was similar across treatment groups, and similar across
cariprazine dose groups, in the pool of short-term studies (Groups 1A and
2A). The proportion of patients who met the criterion was consistent
across treatment groups overall and when stratified by sex; as expected,
the incidences were higher for females than for males.
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5. The proportion of patients with CPK elevation (> ULN) and concurrent
myalgia or other muscle-related adverse events was similar across
treatment groups in the pool of short-term studies (Groups 1A and
2A).When examined by cariprazine dose group, the proportion of patients
with CPK elevation and concurrent muscle-related adverse events was
slightly higher in the 1.5-3 mg/day group relative to the higher dose
groups.
6. Mean serum creatinine levels over time were similar across treatment
groups in the pool of short-term studies (Groups 1A and 2A). When
examined by cariprazine modal daily dose, mean creatinine levels were
similar over time for the 3 dose groups, with slightly higher mean values
observed for the 9-12 mg/day dose group relative to the 2 lower dose
groups (1.5 and 4.5-6 mg/day), which was also noted in the pooled longterm studies (Group 1B and 2B). The mean values over time continued to
remain within the serum creatinine reference range.
7. Mean aminotransferase levels and mean bilirubin levels over time were
generally similar across treatment groups in the short-term studies
(Groups 1A and 2A), with minor variations observed within the individual
treatment groups. Data for the long-term studies were consistent with
those for the short-term studies.
The sponsor also performed CPK analysis based on the ISS grouping of NDA
(ie, schizophrenia: 1.5-6 mg/day and 6-12 mg/day; bipolar mania: 3-12 mg/day),
using the following categories: >1.5 x ULN, ≥2xULN, ≥5xULN, ≥10xULN, and
≥20xULN. In addition, the sponsor examined creatinine elevations (≥1.3xULN) or
positive urine myoglobin results among patients with elevated CPK:


The incidence of CPK elevation for cariprazine-treated patients by the
defined criteria was similar to either placebo or active comparators
(risperidone and aripiprazole) in the Group 1A trials. The incidence of CPK
elevations was greater in the cariprazine higher dose group (6-12 mg/day)
than in the lower dose group (1.5-6 mg/day). Elevations of creatinine or
positive urine myoglobin in cariprazine-treated patients were similar to
those of the placebo or active comparator groups, as shown in the table
below:
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Reviewer’s Comments: It is noteworthy that, for all categories of CPK elevations
in Group 1A, a dose-dependant response is observed. Furthermore, the
incidence for the high-dose (6-12 mg) cariprazine group exceeds the incidence
for the active comparators in all categories. In addition, the proportion of patients
with concurrent CPK elevation and creatinine increase ≥ 20% from baseline was
slightly higher in the 9-12 mg/day group relative to the lower dose groups.
SD-45 (9-16-13)
In this submission, the sponsor responded to a Clinical Information Request from
FDA regarding subject number 0110608 who participated in Study RGH-MD-06,
an ongoing prevention of relapse in schizophrenia study, and was diagnosed with
rhabdomyolysis. This was initially reported as a 15-day adverse event report
under IND 71958, as a result of which patient narrative was requested and
provided by the sponsor:
Patient 0110618, a 45-year-old male, enrolled in Study RGH-MD-06 and
(b) (6)
received open-label cariprazine 6 mg/day for 17 days, from
.
Baseline CPK was elevated with a value of 674 U/L (reference range 24-195);
ALT, AST, and LDH were within reference range; hepatitis serology (B and C)
was negative. On Study Day 8, CPK slightly elevated from baseline to 797 U/L.
ALT, AST, and LDH remained within reference range. On Study Day 15, the
patient had significantly elevated blood levels of CPK (77,820 U/L), AST (594
U/L; reference range: 0-37), ALT (155 U/L; reference range: 0.47), and LDH
(2380; reference range: 110-250). Urine myoglobin was not tested. The patient
was asymptomatic and early terminated from the study due to this event (last
dose of cariprazine: Study Day 17).
The patient was hospitalized immediately upon receiving the laboratory results of
Study Day 15 and was diagnosed with rhabdomyolysis. He was treated with
intravenous fluid. On Study Day 17, CPK decreased to 32,000 U/L (reference
range: 57-374), ALT was 208 U/L, and AST was 603 U/L. From Study Day 18 to
20, CPK further decreased from 27,720 U/L to 7786 U/L, AST decreased from
416 U/L to 144 U/L, ALT decreased from 177 U/L to 164 U/L, and urine
myoglobin did not exceed 250 mcg/mL with a value < 0.7 ng/mL on Study Day
20. On Study Day 24, the patient’s CPK returned to about pre-study level (780
U/L), ALT decreased to 95 U/L, and AST decreased to 49 U/L. On Study Day 30,
CPK remained at about pre-study level (759 U/L), ALT decreased to 52 U/L, LDH
decreased to 252 U/L, and AST remained within reference range. The event was
considered completely resolved, and the patient was discharged from the
(b) (6)
hospital on
.
(b) (6)

In the follow-up visit on
, CPK was 563 U/L, ALT and AST
were within reference range, and LDH was 260 U/L.
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Reviewer’s Comments: This is the third case of rhabdomyolysis identified in the
clinical program. The first case, Patient 0831125 was reported by the sponsor in
the original submission and was discussed in my original Clinical Review (pages
235-236). A third case, Patient 0430501, was reported by the sponsor as an
acute muscle injury. However, upon further review, it seems likely that this was
actually a case of rhabdomyolysis. This case is described as follows:
PID 0430501, a 26-year-old male, received placebo in the lead-in study, he
enrolled in the extension study and received cariprazine for 153 days. On Day
14, an SAE of muscle injury was reported. Laboratory results on Day 14 showed
CPK 32,280 U/L, AST 482 U/L, ALT 84 U/L, LDH 1208 U/L, and urine myoglobin
1247 ng/mL. ECG was normal. On Day 18, CPK was 10,000 U/L and urine
myoglobin was negative (< 10 ng/mL). The patient’s CPK, AST, ALT, and LDH
gradually decreased to pre-study level. Per MedWatch, on Day 11, the patient
went to the gymnasium and exercised vigorously: muscle tenderness of the
shoulder and upper extremities was noted after the exercise. Therefore, the
patient was reported as having SAE of acute muscle injury.
It is difficult to determine if PID 0430501 represents a true case of
rhabdomyolysis due to the confounding factor of vigorous exercise. However, it
seems unlikely that such a significant elevation in CPK would result from one
episode of vigorous exercise. Rhabdomyolysis remains a likely possibility in this
patient.
SD-46 (9-17-13)
Based on questions raised in the Late Cycle Meeting Background package
regarding the timing of resolution of significant adverse events, the sponsor
submitted a response document on September 17, 2013. The sponsor reached
the following conclusions:





The resolution rates for adverse events of interest after stopping treatment
were similar for cariprazine, placebo, risperidone, and aripiprazole in the
controlled schizophrenia studies. For most events of interest, time to
resolution after long-term cariprazine therapy was generally similar to that
observed for active treatment groups in the 6-week trials in schizophrenia.
Results for the bipolar mania studies were consistent with those observed
for the schizophrenia studies.
The time to resolution analyses suggest no prolonged duration of adverse
events with cariprazine therapy compared with the active-comparators
(risperidone and aripiprazole, which have shorter half-lives).
For events such as EPS, akathisia, and hypertension, the duration of
TEAEs was generally similar for the cariprazine, risperidone and
aripiprazole treatment groups, but shorter for the placebo treatment group,
in the controlled schizophrenia studies. For events such as restlessness,
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somnolence, nausea, and vomiting, the duration of events tended to be
similar across all treatment groups, including placebo.
The duration of adverse events of interest was similar for the placebo and
cariprazine treatment groups in the controlled bipolar mania studies.
In the schizophrenia program, in which cariprazine-treated patients were
categorized into subgroups based on assigned daily dose (1.5-6 mg and
6-12 mg), there was an observed dose-response relationship for median
time to resolution and duration of events. However, for most events of
interest, time to resolution and event duration for the higher-dose
cariprazine subgroup were similar to those observed with active
comparators (risperidone or aripiprazole).
The type and pattern of adverse events observed over time was similar
with both short-and long-term cariprazine exposure. The overall incidence
of events, including akathisia and EPS, did not increase over time with
cariprazine therapy. No new types of adverse events emerged with longterm therapy.
The percentage of patients who had ongoing adverse events at the end of
treatment with cariprazine was similar to, and for some events lower than,
those observed with the comparators (placebo, risperidone, or
aripiprazole).

Reviewer’s Comments: Although the sponsor’s assessment is overall
reasonable, there are important exceptions for specific adverse events which
indicate an increased time to AE resolution compared to placebo and active
comparators in a dose dependent fashion, as shown in the figures below. This
may have important consequences in clinical practice.
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Figure 5: Kaplan-Meir Plot for Time to Resolution for Selected TEAEs – EPS
AEs Excluding Akathisia/Restlessness – Group 1A – Safety Population

Electronically copied and reproduced from sponsor’s submission: NDA 204370 SD-46, Figure 5.B.1.A, page 32

Figure 6: Kaplan-Meir Plot for Time to Resolution for Selected TEAEs –
Hypertension – Group 1A -Safety Population

Electronically copied and reproduced from sponsor’s submission: NDA 204370 SD-46, Figure 5.B.1.C, page 34
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Figure 7: Kaplan-Meir Plot for Time to Resolution for Selected TEAEs –
Akathisia - Group 1A - Safety Population

Electronically copied and reproduced from sponsor’s submission: NDA 204370 SD-46, Figure 5.B.1.D, page 35

SD-47 (9-19-13)
In response to FDA request, the sponsor submitted further data regarding
ongoing AE and lab abnormalities, including Kaplan-Meir Analyses, tables
presenting the proportion of subjects with resolved AEs/lab abnormalities vs.
those with unresolved findings at last contact, and spaghetti plots for individual
subjects regarding the time profile of ongoing AE/lab abnormality by individual
AE/lab parameter.
The sponsor concluded that the time to resolution of adverse events and
laboratory abnormalities in the pool of short-term studies (Group 1A and 2A)
showed that median times to resolution in the cariprazine group were similar to
those observed in the placebo or active-comparator groups. In general, median
times to resolution of adverse events and laboratory abnormalities were longer
for the pool of long-term studies, but the differences were not substantial.
Furthermore, results for the analyses of pooled data for the schizophrenia and
bipolar mania studies combined (Group 1A + 2A and Group 1B + 2B) were
consistent with those described in the Response to the Late Cycle Meeting
Package (SD-46; 9-17-13).
However, the sponsor advised caution when interpreting event durations for
those adverse events for which the stop date is abnormally long relative to the
discontinuation of investigational product. During the data review process
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conducted throughout a study, sites are routinely asked to confirm the status of
adverse events following study completion. The sponsor reported that, in some
cases, sites may have made contact with a patient well after the date of the last
dose of investigational product and discovered that an adverse event had
resolved. However, if the patient could not recall the date that the event resolved,
the investigator typically records the date of contact with the patient as the stop
date, which does not reflect the actual date of adverse event resolution. In
addition, the sponsor reported that there are no stop dates for laboratory
analyses, and the clinical study protocols did not require laboratory samples to
be obtained during the safety follow-up period. Follow-up assessments were
performed according to the investigator’s judgment.
Reviewer’s Comments: I disagree with the sponsor’s conclusions. For some
adverse events of interest (ie, EPS, akathisia/restlessness, hypertension, and
CPK > 2xULN), it is clear that for some patients, time to resolution of the adverse
event was prolonged compared to placebo and compared to active comparators,
as shown in the figures below.
Figure 8: Kaplan-Meir Plot for Time to Resolution for Selected TEAEs – EPS
AEs Excluding Akathisia/Restlessness – Group 1A+2A – Safety Population

Electronically copied and reproduced from sponsor’s submission: NDA 204370 SD-47, Figure 30.D.1.1.1.1B, page13
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Figure 9: Kaplan-Meir Plot for Time to Resolution for Selected TEAEs Akathisia/Restlessness – Group 1A+2A – Safety Population

Electronically copied and reproduced from sponsor’s submission: NDA 204370 SD-47, Figure 30.D.1.1.1.2B, page15

Figure 10: Kaplan-Meir Plot for Time to Resolution for Selected TEAEs Hypertension – Group 1A+2A – Safety Population

Electronically copied and reproduced from sponsor’s submission: NDA 204370 SD-47, Figure 30.D.1.1.1.5B, page 21
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Figure 11: Kaplan-Meir Plot for Time to Resolution for Selected Laboratory
Abnormality – CPK> 2X ULN – Group 1A+2A – Safety Population

Electronically copied and reproduced from sponsor’s submission: NDA 204370 SD-47, Figure 30.D.1.1.2.1b, page 42

SD-48 (9-19-13)
In the submission, the sponsor responded to FDA Request for Information for
clinical liver data (eDISH narratives). The sponsor provided narratives for
patients with ALT > 5xULN or bilirubin > 2xULN. Thirty narratives were submitted
and reviewed by this reviewer and by Dr. Senior (see consult below).
SD-49 (9-20-13)
This submission contains the sponsor’s response to discussion at Late Cycle
Meeting (August 16, 2013) regarding FDA concerns about possible cases of
combined akathisia and suicidality, and combined instances of akathisia and
worsening of condition (exacerbation of psychosis).
The incidence of suicidality (reported either as an adverse event or as suicidal
ideation or suicidal behavior on the C-SSRS) was examined for patients with
akathisia (ie, either adverse events of akathisia or restlessness or as a treatmentemergent akathisia based on BARS scores). The sponsor reports that the
percentage of patients with both suicidality and akathisia events was low and
similar for the placebo and cariprazine treatment groups in the controlled trials
(Groups 1A and 2A), and in the long-term schizophrenia studies (Group 1B). The
incidence in the long-term bipolar mania study (Group 2B) was higher, which the
sponsor believes may be a reflection of the underlying disease, as suicidality
rates are high among patients with bipolar disorder.
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Table 18: Incidence (Percentage) of Suicidality TEAEs, Suicidal Ideation, or
Suicidal Behavior among Patients with TEAEs of Akathisia, Restlessness, or
Treatment-emergent Akathisia (Based on BARS Scores) – Groups 1A and 1B
Placebo
N=584

1.5-6 mg
N= 1032
0%
3.0%
0%
3.0%

Group 1A
Cariprazine
6-12 mg
Overall
N=285
N=1317
1.4%
0.4%
4.3%
3.3%
0%
0%
4.3%
3.3%

Risperidone
4 mg
N=140
0%
0%
0%
0%

Suicidality TEAE
0%
Suicidal ideation
3.8%
Suicidal behavior
0%
Suicidality TEAE,
3.8%
ideation, or behavior
Source: NDA 204370, SD-49, Tables 24.1.1 and 24.1.2; pages 3-4

Group 1B
Cariprazine
N=679

Aripiprazole
10 mg
N=152
0%
13.0%
0%
13.0%

2.4%
2.4%
0
4.8%

Table 19: Incidence (Percentage) of Suicidality TEAEs, Suicidal Ideation, or
Suicidal Behavior among Patients with TEAEs of Akathisia, Restlessness, or
Treatment-emergent Akathisia (Based on BARS Scores) – Groups 2A and 2B
Group 2A
Group 2B
Placebo Cariprazine Cariprazine
N=442
N=623
N=402
Suicidality TEAE
0%
0%
3.4%
Suicidal ideation
2.6%
4.6%
10.9%
Suicidal behavior
0%
0%
1.7%
Suicidality TEAE, ideation, or behavior
2.6%
4.6%
12.6%
Source: NDA 204370, SD-49, Tables 24.1.3 and 24.1.4; pages 5-6

The incidence of adverse events of akathisia and restlessness among patients
with worsening underlying conditions was compared to those patients without
worsening conditions. In the short-term studies, the incidence of akathisia and
restlessness were lower in patients with worsening conditions compared to those
without worsening conditions. In the long-term schizophrenia studies, the
incidence of akathisia or restlessness among patients with and without worsening
conditions was similar: however, in the long-term bipolar mania study, the
incidence was higher in patients with worsening conditions.
When adverse events of akathisia or restlessness were examined by severity,
most patients had events judged by the investigator to be mild or moderate in
severity (over 90%-95% of patients in the placebo or cariprazine treatment
groups across the studies in bipolar mania and schizophrenia).
Reviewer’s Comments: Based on the data provided, I agree with the sponsor’s
assessment. There does not appear to be an increased risk of suicidality in
patients with treatment-emergent akathisia or with worsening underlying
conditions in the clinical trials.
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SD-51 (10-2-13)
In this submission, the sponsor issued a Response to FDA Request for
Information which included: 1) dosing data sets by Subject ID, study number, and
treatment group; 2) narratives and patient profiles for causes of hypertensive
crisis and blood pressure immeasurable; and 3) AE tables summarized by modal
daily dose which combine all terms related to extrapyramidal symptoms, all terms
related to increased blood pressure and hypertension, all terms related to
increased CPK, and all terms related to increased transaminase.
Based on these analyses, the sponsor reported that the data suggest a doseresponse relationship for the grouped AEs of extrapyramidal symptoms,
increased blood pressure and hypertension, increased CPK, and increased
transaminase. The sponsor concluded that, overall, the incidence of akathisia
and EPS-related AEs were higher with cariprazine compared to placebo, but
similar to what was seen with risperidone. The incidence of akathisia tended to
be higher in the mania program than in the schizophrenia program. The data
from the controlled studies suggest that EPS-related events are dose-related;
however, a dose-response relationship was not apparent in the long-term
studies. Akathisia and EPS AEs led to study discontinuation in relatively few
patients and were not dose-dependent in schizophrenia but did show a dosedependent pattern in bipolar patients. Time to onset of EPS-related AEs and
akathisia were similar across the treatment groups in the controlled studies.
Table 20: Incidence (%) of Extrapyramidal Symptoms Treatment Emergent
Adverse Events by Modal Daily Dose during Double-blind Treatment Period
– Group 1A – Safety Population
Placebo
N=584

1.5-3
mg
N=539
23.7%

Cariprazine
4.5-6
9-12
mg
mg
N=575 N=203
31.7% 32.5%

Overall
N=1317

Risperidone
4 mg
N=140

Aripiprazole
10.0 mg
N=152

Any EPS TEAEs including
13.5%
28.5%
32.1%
akathisia/restlessness
Any EPS TEAEs excluding
7.7%
14.8% 18.8% 20.2% 17.4%
27.1%
akathisia/restlessness
Akathisia
3.6%
9.1% 12.5% 13.8% 11.3%
8.6%
Restlessness
3.1%
3.9%
5.7%
5.4%
4.9%
2.9%
Dystonia cluster1
0.3%
1.7%
1.4%
2.0%
1.6%
2.9%
Parkinsonism cluster2
6.7%
13.0% 15.8% 18.2% 15.0%
24.3%
1. Dystonia cluster = dystonia + oculogyric crisis + trismus + oromandibular dystonia
2. Parkinsonism cluster = extrapyramidal disorder + tremor + salivary hypersecretion +
dyskinesia + parkinsonism + muscle rigidity + cogwheel rigidity + drooling + muscle
tightness + bradykinesia + hypokinesia + masked facies.
Source: NDA 204370, SD-51 Table 99.7.4.5.1, Pages 18-19

15.8%
5.9%
7.2%
3.3%
3.3%
5.3%

37
Reference ID: 3391314

Table 21: Incidence (%) of Extrapyramidal Symptoms Treatment Emergent
Adverse Events by Modal Daily Dose during Double-blind Treatment Period
– Group 2A – Safety Population
Placebo
N=442

1.5-3 mg
N=44
34.1%

Cariprazine
4.5-6 mg 9-12 mg
N=219
N=360
42.9%
44.7%

Overall
N=623
43.3%

Any EPS TEAEs including
17.6%
akathisia/restlessness
Any EPS TEAEs excluding
11.5%
25.0%
26.5%
29.2%
27.9%
akathisia/restlessness
Akathisia
4.8%
25.0%
18.7%
20.6%
20.2%
Restlessness
2.3%
2.3%
7.8%
6.7%
6.7%
Dystonia cluster1
0.7%
4.5%
5.0%
2.5%
3.5%
Parkinsonism cluster2
10.0%
20.5%
21.5%
26.1%
24.1%
1. Dystonia cluster = dystonia + oculogyric crisis + trismus + oromandibular dystonia
2. Parkinsonism cluster = extrapyramidal disorder + tremor + salivary hypersecretion +
dyskinesia + parkinsonism + muscle rigidity + cogwheel rigidity + drooling + muscle
tightness + bradykinesia + hypokinesia + masked facies.
Source: NDA 204370, SD-51 Table 40.7..5.3, Pages 8-9

The sponsor provided in two narratives in this submission: one case of
hypertensive crisis in Study RGH-MD-04, and one case of blood pressure
immeasurable in Study RGH-MD-05:




PID 2080416, a 54-year-old male diagnosed with schizophrenia, enrolled
in Study RGH-MD-04 in the Ukraine and received cariprazine 6 mg/day for
42 days. On Day 15, an AE of hypertensive crisis was reported. Supine
and standing blood pressure increased from 112/64 mm Hg and 118/72
mm Hg at baseline to 132/82 mm Hg and 132/86 mm Hg. He was treated
with cardiomagnyl (aspirin and magnesium) once daily, enalapril 10 mg
twice daily, and a single dose of IV magnesium sulfate. The AE was
reported as resolved on Study Day 19; his supine and standing blood
pressure were 110/60 mm Hg and 122/74 mm Hg, respectively. Upon
completion of Study RGH-MD-04, the patient enrolled in the extension
study, RGH-MD-11, received cariprazine 3-9 mg/day for 336 days, and
completed the study. The patient continued to take enalapril 10 mg twice
daily and cardiomagnyl once daily. The patient’s supine and standing
blood pressure ranged from 110/60 mm Hg to 124/80 mm Hg and from
110/66 mm Hg to 124/78 mm Hg, respectively.
PID 5160508, a 28-year-old female diagnosed with acute schizophrenia,
enrolled in Study RGH-MD-05 and received cariprazine (final dose: 6.0
mg/day) for 12 days. At baseline, the patient’s pulse rate was 112 bpm
(supine and standing). On Day 13, the patient experienced adverse event
of blood pressure immeasurable and SAE of heart rate irregular. On Day
16, she had the SAE of blood pressure increased. The patient was
discontinued from the study because of these 3 events. Per MedWatch,
on Day 13, the patient’s pulse rate was 35, 68, and 120 bpm. The patient
had no signs of cardiac distress. ECG showed sinus tachycardia with no
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significant abnormality, and cardiac enzymes did not reveal any
abnormalities. Once on Day 13, the patient’s diastolic blood pressure was
not measurable, but the patient did not show any related symptoms such
as symptoms of cardiac dysfunction. The adverse event of blood pressure
immeasurable was considered to be resolved on the same day it occurred.
On Day 14, the patient’s blood pressure was 130/80 mm Hg, and pulse
rate was 86 bpm. On Study Day 16, four days after last dose of
investigational product, blood pressure was 140/100, 150/100, and 130/80
mm Hg within 24 hours, and an SAE of blood pressure increased was
reported. The SAEs of heart rate irregular and blood pressure increased
both resolved on Study Day 16.
In addition, per FDA request, for recently provided AE tables, the sponsor
combined: 1) all terms related to extrapyramidal symptoms, 2) all terms related to
increased blood pressure and hypertension, 3) all terms related to increased
CPK, and 4) all terms related to increased transaminase.
Reviewer’s Comments: In general, I agree with the sponsor’s assessment that
there is a clear dose-response relationship for the grouped AEs of extrapyramidal
symptoms, increased blood pressure and hypertension, increased CPK, and
increased transaminase. For Group 1A, the sponsor reports that the incidence of
any EPS TEAEs including akathisia/restlessness was higher in the risperidone
group (~32%) than in the overall cariprazine group (~28%). Actually, this
incidence was much lower (~24%) in the low dose (1.5-3 mg) cariprazine group
than in the risperidone group and comparable to the risperidone group for the
moderate dose (4.5-6 mg) and high dose (9-12 mg) cariprazine groups (~32% for
both groups). However, if akathisia and restlessness are excluded, the incidence
of EPS TEAEs drops to ~17% for the overall cariprazine group compared to
~27% for the risperidone group. This is because the incidence of EPS – related
TEAEs in the cariprazine group is primarily driven by akathisia. As shown in
Table 20 above, the incidence of akathisia increases in a dose-dependent
fashion across the cariprazine treatment groups and is greater than the incidence
of akathisia in the risperidone group for all three cariprazine dose groups.

3. Significant Efficacy/Safety Issues Related to other
Review Disciplines
Division of Cardiovascular and Renal Products (DCRP)
DPP requested DCRP’s assessment of blood pressure findings and potential
cardiovascular risks with cariprazine. Final consultation was submitted to DPP by
Preston Dunnmon, M.D., Medical Officer, DCRP, on September 30, 2013.
As defined by the sponsor, the percentage of patients experiencing potentially
clinically significant vital sign shifts was small and similar between placebo and
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cariprazine treated patients (all doses combined) in the integrated blinded
studies. However, Dr. Dunnmon noted that “a different picture begins to emerge
as vital sign analyses are performed based on the dose of drug the patient was
treated with. For example, in the controlled schizophrenia studies, higher doses
of drug were associated with a dose responsive change from baseline in both
SBP and DBP comparing placebo to low dose cariprazine (1.5 - 6 mg) and high
dose cariprazine (6 -12 mg). Furthermore, Dr. Dunnmon reported, “The sponsor
does not present the integration of the controlled mania data by dose
administered, and defines potentially clinically significant elevations of SBP/DBP
with high cutoffs (> 180/105, either criterion) which produce unrealistically low
numbers of patients experiencing clinically significant elevations of blood
pressure.”
Based on DCRP re-analyses of the blood pressure data, Dr. Dunnmon
concluded that overall, the intermediate and high dose ranges in the controlled
trials are associated with notably higher shift rates to higher JNC-7 blood
pressure categories. Some of these shifts are profound (two JNC-7 category
shifts), as shown in the table below (electronically copied from Dr. Dunnmon’s
consult):
Table 22: Upward shift of JNC-7 blood pressure groups by dose range in
controlled trials (baseline to highest JNC-7 category recorded, n(%))
JNC-7 Category Shift
Placebo
1.5 - 3.0 mg 4.5 - 6.0 mg 9.0 - 12 mg
Controlled trials
Normal to Stages I or II
20 (5.8)
10 (5.1)
29 (10.3)
24 (13.9)
Pre-HT to Stage II
12 (2.1)
5 (1.7)
7 (1.6)
14 (4.2)
Normal to pre-HT
195 (56.7)
117 (59.7)
186 (66.2)
106 (61.3)
Pre-HT to Stage I
95 (16.7)
45 (14.9)
105 (24.0)
94 (27.9)
Stage I to Stage II
10 (10.4)
6 (11.8)
11 (17.7)
13 (27.1)
Dr Dunnmon further notes that Kaplan-Meier (K-M) estimated BP event rates by
dose range corroborate the dose-responsive nature of first occurrence of BP >
140/90 and BP > 160/100 events as shown in the table below (electronically
copied from Dr. Dunnmon’s consult):
Table 23: K-M estimated BP event rates by dose range
Placebo
1.5 - 3.0 mg
4.5 - 6.0 mg
9.0 - 12 mg
DB > 140/90 204/64.5 (3.16) 102/42.0 (2.43) 196/55.0 (3.56) 176/31.4 (5.61)
OL > 140/90
82/78.6 (1.04) 149/161.3 (0.92) 117/70.8 (1.65)
DB > 160/100 26/72.1 (0.36) 13/46.4 (0.28)
26/63.4 (0.41)
35/37.2 (0.94)
OL > 160/100
15/99.5 (0.15) 15/212.4 (0.07) 20/95.0 (0.21)
While the lower dose range generally appears to mimic placebo event rates in
the controlled trials (Table 22), it is noted that the time to first occurrence of BP >
160/100 events is similar between the low dose range and the high dose range
(see Figure 2 above), and the low dose range group demonstrates the highest
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frequency of stage I to stage II blood pressure shifting in the open label
extensions, as shown in Table 23 below (electronically copied from Dr.
Dunnmon’s consult). This suggests that the low doses of this drug are capable of
elevating blood pressure in vulnerable patients with pre-existing hypertension.
Table 23: Upward shift of JNC-7 blood pressure groups by dose range in
open-label extensions (baseline to highest JNC-7 category recorded, n(%))
JNC-7 Category Shift
1.5 - 3.0 mg 4.5 - 6.0 mg 9.0 - 12 mg
Open Label Extensions
Normal to Stages I or II
20 (17.4)
24 (15.2)
23 (23.0)
Pre-HT to Stage II
5 (3.6)
6 (2.1)
15 (7.5)
Normal to pre-HT
65 (56.5)
113 (71.5)
65 (65.0)
Pre-HT to Stage I
34 (24.3)
91 (32.4)
67 (33.7)
Stage I to Stage II
7 (31.8)
7 (20.6)
2 (13.3)
Dr. Dunnmon writes, “We think that the blood pressure findings are at least as
bad as what is seen in the above tables, as it appears that BP ascertainment had
no relationship to Cmax/Tmax of the drug. Blood pressures at peak exposures may
have been higher. We note that these conclusions are at variance with the
sponsor's assessment of minimal/unimportant blood pressure effects of this drug,
which were arrived at using a cutoff of BP > 180/105 mmHg (either criterion).”
Thus, DCRP recommendations are as follows:
“This drug, if approved, should carry a warning for blood pressure elevation with
a recommendation for weekly or biweekly blood pressure evaluations for the first
month of therapy, monthly thereafter for three months, and then periodically while
on therapy. It is concerning to consider that these patients tend to have more
limited access to medical care than patients not suffering from schizophrenia
and/or mania, and so their follow-up for their blood pressures may be difficult.”
Division of Metabolism and Endocrinology Products (DMEP)
Based on pre-clinical results showing evidence of adrenal toxicity in animals, a
consultation was obtained with DMEP to assess the potential for adrenal toxicity
in humans. Smita Abraham, MD, Medical Officer, DMEP, submitted the final
consult to DPP on September 10, 2013. Dr. Abraham noted that, although a clear
safety signal for adrenal toxicity was not identified in the analyses done in the
clinical program, “one must acknowledge the limitations of these analyses, in
particular the absence of biochemical testing.” Dr. Abraham further noted that
“one must also consider that approximately 90% of the adrenal cortex has to be
destroyed before a complete clinical picture of primary adrenal insufficiency
becomes apparent. An early or partial picture of adrenal hypofunction is hard to
diagnose without biochemical testing. The signs and symptoms of mild
adrenocortical hypofunction include nausea, vomiting, hyperkalemia, eosinophilia
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and hypotension, all of which, by themselves, are non-specific and relatively
common findings.” Dr. Abraham continues:
“If phospholipidosis is a slowly progressive process, evidence of adrenal
insufficiency may not be seen for a long time, after prolonged treatment. If the
process causes irreversible damage to the adrenal cortex, the patient is subject
to lifelong glucocorticoid and mineralocorticoid replacement and increased
mortality risk. Therefore, based on the limited data provided, we cannot provide a
definite answer to the question of what is the significance of the preclinical
findings of phospholipidosis to humans. DPP will have to weigh this residual
uncertainty in the overall risk-to-benefit analysis and approvability decision.”
Therefore, Dr. Abraham recommended the following:
1. If DPP makes a final determination for approval, the division should
consider labeling the possibility of adrenal hypofunction.
2. Consideration should be given to postmarketing enhanced
pharmacovigilance of adrenal insufficiency.
3. If the cariprazine is approved, a post-marketing study should include
baseline and periodic online adrenal function evaluations. In an ideal
situation, the test of choice at baseline includes a 250 mcg ACTH
stimulation test along with a morning, fasting ACTH level, electrolyte panel
and plasma rennin activity in all patients. If this is not feasible in a large
trial, another option would be checking a morning fasting cortisol instead
of conducting an ACTH stimulation test. In this scenario, all participants
with a morning, fasting cortisol level ≤ 3 mcg/dL should undergo the ACTH
stimulation test to confirm the diagnosis of adrenal insufficiency.
Participants with a morning, fasting, cortisol level of ≥ 18 mcg/dl are
adrenally sufficient and do not need to undergo a 250 mcg ACTH
stimulation test. Participants with morning, fasting, cortisol levels >3 but ≤
18 mcg/dl are considered to have ‘indeterminate’ adrenal function status.
In these patients the need for testing should be based on the pre-test
probability of adrenal insufficiency (e.g., baseline symptoms consistent
with adrenal insufficiency). After starting cariprazine, DMEP recommends
periodic evaluation (e.g. every 6 months) of vital signs including blood
pressure and blood draw for fasting ACTH, cortisol, electrolyte panel and
plasma renin activity.
4. In a post-marketing study, a controlled study design is desirable, and,
given the rarity of adrenal insufficiency, a single cohort, long-term (e.g. 3-5
years) study could be designed. Each case of adrenal insufficiency
identified would be evaluated by endocrinologists with expertise in adrenal
diseases in order to determine whether the adrenal failure is primary and,
if so, the etiology.
5. DMEP also recommends conducting endocrine assessments in the
ongoing depression program. Specific recommendations should be
tailored to the specific phase of development.
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Division of Pulmonary, Allergy, and Rheumatology Products (DPARP)
On August 23, 2013, a Consultation Review, previously requested by the Division
of Psychiatry Products (DPP) was submitted to DPP from Sally Seymour, MD,
Deputy Director for Safety, DPARP. The consultation was originally requested
due to the findings of phospholipidosis associated with inflammation in the
toxicology studies in rats and dogs and concerns regarding possible pulmonary
toxicity in humans.
In her consultation, Dr. Seymour noted that the fact that the findings were in
more than one species raises concern. Furthermore, in the dog studies,
inflammation and fibrosis in the lungs were noted that were not completely
reversible in the 1 year study. The findings appear to be dose-related, and Dr.
Seymour pointed out that, “If aware of these findings in the IND stage, depending
upon the indication, we would not let clinical studies proceed until the sponsor
identified a NOAEL and a safety margin could be identified to select a supported
dose for clinical studies.” Furthermore, while no pulmonary safety signal was
identified in the clinical studies, DPARP does not consider these histological
changes to be monitorable. The effects of inflammation and fibrosis in the lungs
could take years to manifest clinically. Therefore, DPARP does not consider the
lack of a signal in the clinical program to be assurance that cariprazine does not
have adverse effects on the lungs.
Dr. Seymour’s conclusions are as follows:
“Based upon the non-clinical findings, there is potential risk for adverse effects on
the lungs in patients exposed to cariprazine. We cannot predict the likelihood of
serious and/or irreversible pulmonary injury in humans. Additional clinical data at
the proposed doses (e.g. post-marketing safety trial) is not likely to be
informative, as the nonclinical findings would not be detected clinically unless
there was significant progression. Since the nonclinical findings are dose-related,
a lower dose of cariprazine should be considered. However, since no NOAEL
was identified, an acceptable dose with regards to the pulmonary findings cannot
be identified. To determine a dose supported by the nonclinical studies, the
sponsor would need to conduct another long-term dog toxicity study with lower
doses of cariprazine to identify a NOAEL with respect to the adverse lung
findings. Unless the benefits of cariprazine outweigh the potential risk of
pulmonary injury, a complete response action should be considered to determine
a dose of cariprazine supported by non-clinical data.”
Division of Transplant and Ophthalmology Products (DTOP)
Due to ongoing concerns regarding potential ocular toxicity in humans based on
preclinical findings of cataracts in dogs, retinal degeneration in rats, and melanin
binding in the rat retina, DPP requested consultation with DTOP. The final
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consultation report was submitted by Wiley Chambers, M.D, Supervisory Medical
Officer, DTOP, on August 27, 2013.
Dr. Chambers concluded that the review of potential cataract development in the
clinical program was confounded by apparent errors in assessment, grading,
and/or recording of lens scores during the clinical trials, but no evidence of rapid
cataract development or high frequencies of cataract development were
observed in the human clinical trials. However, Dr. Chambers noted that longterm development or low frequencies of cataract development cannot be ruled
out without carefully monitoring in clinical trials or practice over a period of at
least 3 years.
Dr. Chambers further noted that there was no signal of retinal degeneration (as
seen in the rat) in human studies; however, limitations exist in the methods
available to detect peripheral retina changes and, due to the limited number of
patients studied (85 patients for one year follow-up with macular testing), adverse
events at frequencies less than 4% may not have been detected.
Lastly, Dr. Chambers observed that ocular adverse reactions were reported in 56% of patients. The most frequently reported ocular adverse reaction was blurred
vision which accounted for approximately half of the reported adverse events.
Therefore, Dr. Chamber’s conclusions were as follows:
“There is no objection to the approval of NDA 204-370 for cariprazine from an
ophthalmologic prospective. If the application is approved, it is recommended
that the labeling include information on the potential for cariprazine to cause
cataracts in dogs and retinal degeneration in rats. It is also recommended that
the adverse reactions section of the labeling include blurred vision as an event
which was observed in clinical trials in 2-3% of patients, and cataract
development as a rare event.”
Office of Pharmacovigilance and Epidemiology (OPE)
Due to concerns regarding the transaminase elevations identified in the clinical
program, a consultation was obtained with John Senior, M.D., Associate Director
of Science, Office of Pharmacovigilance and Epidemiology (OPE), office of
Surveillance and Epidemiology (OSE). Under Dr. Senior’s direction, a request
was made to the sponsor to submit liver data in a format which can be entered
into the eDISH (evaluation of Drug-Induced Serious Hepatotoxicity) program,
which was done on August 13, 2013 (SD-35).The final consultation report was
submitted by Dr. Senior on September 30, 2013. Dr. Senior extensively reviewed
the laboratory data, including data entered into the eDISH program. Dr. Senior’s
important conclusions were as follows:
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1. “The liver findings from these studies are not impressive, and reflect
mostly modest and often transient elevations of serum ALT and less of
AST, indicating some hepatocellular injury form this drug but no
progressive damage that accumulates and leads to loss of whole-organ
liver function such as increasing bilirubin concentration or rising
prothrombin times (or INRs).”
2. “The findings do not suggest or predict a risk of serious drug-induced liver
injury (DILI) with true dysfunction. It cannot be ruled out that very longterm treatment in rare people might reveal some who are susceptible, but
they should be found and the drug stopped before that occurs.”
3. “The label should report what was found, not infrequent elevation of serum
transaminase activities, which are worth following to see if they reverse, or
trigger investigation into the probable cause if not, preferably with
consultation from knowledgeable colleagues skilled in diagnosing liver
disease.”
4. “Additional data from the sponsor will not provide illumination, just weight
of paper or overload of data memory space. The sponsor relies on
massive statistical reworking of inadequate data, which cannot be fixed
after the fact of inadequate investigation at the study sites all over the
world. Quantity does not make up for poor quality.”
5. “Postmarketing studies would be fine, if done well, but it seems unlikely
that they would be. It is not the central core of psychiatric training or
practice to develop advanced skills in differential diagnosis of liver
disease. If patient and physicians are aware that the drug often causes
minor liver injury that perhaps might rarely become serious rarely, and act
promptly to investigate advancing abnormalities by interrupting drug
administration and investigating appropriately, with consultation if
necessary, that is just good medicine.”
6. “Routine monitoring is burdensome, costly, much disliked by both patients
and doctors, and therefore not done for long, which assures it will fail. It is
a very inefficient way to discover and manage rare problems, which
serious DILI nearly always is. It is not a good idea to place too much
emphasis on serum enzyme activities; they do not measure any liver
function and are poor indicators of severity. The important thing is to
detect and prevent serious liver dysfunction that leads to disability,
hospitalization, liver failure, and death or transplantation.”

4. Discussion
In my original Clinical Review (July 22, 2013), I wrote that my approval
recommendation was contingent upon satisfactory resolution of four outstanding
(b) (4)
issues: 1) the potential of cariprazine to cause ocular toxicity, 2)
3) unanswered questions regarding the long
terminal half-life of the total active moiety, and 4) safety concern regarding the
potential for adrenal insufficiency and pulmonary toxicity due to the preclinical
findings of severe phospholipidosis in animals in these organs. Since the time of
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Long Half-life of Total Active Moiety
There continues to be disagreement between the sponsor and FDA OCP
regarding the half-life of cariprazine active metabolites and the total active
moiety. The sponsor’s analysis relies on modeling and simulation. According to
this analysis, the sponsor claims that didesmethyl cariprazine (DDCAR), the
major active metabolite, has a half-life of 7-8 days. Thus, the sponsor contends
that steady state is reached by Week 6. The FDA OCP does not agree with this
assessment and notes that there is inconsistency between the model prediction
and observed concentrations stratified by dose groups. As I pointed out in my
original Clinical Review, mean T½ of cariprazine, desmethyl cariprazine
(DCAR), and DDCAR ranged between 3-9 days, 2-4 days, and 2-3 weeks,
respectively following multiple-dose administration (14 days for 0.5 mg/day and
21 days for 1 mg/day) in the clinical program. In addition, OCP has noted that
following short-term treatment (i.e., <1 week), cariprazine is the major moiety
contributing to the clinical effectiveness and safety; however, following long-term
treatment (i.e., ≥ 2 weeks), the total exposure of active moiety increases
substantially over time (~25-fold increase between Day 1 and Day 14 following
0.5 mg cariprazine once daily dosing).
Therefore, the pharmacokinetics of cariprazine may have important implications
for dosing, because the full effect of the active moiety on efficacy and safety may
not be seen for several days or weeks after dosing is started. This is of particular
concern for cariprazine in view of the findings of ongoing adverse events of
clinical significance following cariprazine discontinuation. It is possible that
cariprazine and its metabolites would remain in patients for several weeks after
cariprazine discontinuation, resulting in prolonged adverse events such as
akathisia, EPS, elevations of CPK, and increased blood pressure. Furthermore, if
the active metabolite does not reach steady state for several weeks, it is unclear
how initial dosing should be adjusted. Lastly, if a patient is discontinued from
cariprazine, it is likely that he or she will be started on another antipsychotic.
Since cariprazine active metabolites will likely be present in the patient for
several weeks, what are the consequences of adding another antipsychotic,
especially if the patient was discontinued from cariprazine due to an adverse
event such as akathisia or EPS?
In my opinion, the unknown consequences of the long half-life of the total active
moiety, especially as it related to ongoing adverse events and long-term dosing
remains a major safety concern.
Potential for Adrenal Insufficiency
As discussed above, there are no signals for adrenal toxicity identified in the
clinical program. However, as noted by Dr. Abraham (DMEP), approximately
90% of the adrenal cortex has to be destroyed before a complete clinical picture
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of primary adrenal insufficiency becomes apparent and, if the process causes
irreversible damage to the adrenal cortex, the patient is subject to lifelong
glucocorticoid and mineralocorticoid replacement and increased mortality risk. I
have discussed the pre-clinical findings with the pharmacology/toxicology
reviewer, Dr. Elzbieta Chalecka-Franaszek. Dr. Chalecka-Franaszek has
calculated that there is a ~3 to 4 fold safety margin for human dosing at MRHD of
(b) (4)
. Thus, it is clear that lower doses would provide improved safety
margins for this potentially serious adverse event. If cariprazine is approved at
appropriate dose, postmarketing evaluation of adrenal function as outlined by Dr.
Abraham above would be appropriate.
Potential for Pulmonary Toxicity
In her consultation, Dr. Seymour of DPARP expressed concern about the preclinical findings and noted that here is potential risk for adverse effects on the
lungs in patients exposed to cariprazine. Dr. Seymour further noted that effects of
inflammation and fibrosis in the lungs could take years to manifest clinically.
Therefore, DPARP does not consider the lack of a signal in the clinical program
to be assurance that cariprazine does not have adverse effects on the lungs. Dr.
Seymour concluded that since the nonclinical findings are dose-related, a lower
dose of cariprazine should be considered and that “unless the benefits of
cariprazine outweigh the potential risk of pulmonary injury, a complete response
action should be considered to determine a dose of cariprazine supported by
non-clinical data.”
I have discussed the preclinical findings with Dr. Chalecka-Franaszek
(Pharm/Tox) who has calculated that at human dose of 1.5 mg daily, there would
be ~7-fold safety margin. At least a 6-fold safety margin would be acceptable. A
NOAEL for phospholipidosis of the lungs could not be determined in the pivotal
studies; therefore, for this adverse event, there is no margin of safety for
(b) (4)
cariprazine administration to humans at the MRHD
.
I agree that the potential for pulmonary toxicity remains a serious safety concern,
and there is no way to monitor for or detect early the life-threatening
consequence of pulmonary fibrosis. Therefore, it is imperative that an acceptable
safety margin be agreed upon. The question of finding a safe and effective dose
of cariprazine for long-term use remains a major challenge.
Rhabdomyolysis and CPK Elevations
The risk of rhabdomyolysis and significantly elevated CPK is a serious safety
concern. In my original Clinical Review, I reported that “cariprazine did not result
in significant elevations in creatinine phosphokinase (CPK).” This conclusion was
based on the data provided by the sponsor at that time, which included mean
change in CPK from baseline at endpoint and percentage of patients with
postbaseline elevations > 1000U/L, a criteria which likely resulted in
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unrealistically low number of patients reaching this criteria. Based on data
provided by the sponsor in response to FDA request since the time of the
completion of the original Clinical Review, my conclusion was clearly incorrect.
As discussed above, there are dose-dependent increases in CPK levels in
cariprazine treatment groups. The incidence of CPK increases > 1.5 x ULN
approaches 41% in the long-term schizophrenia trials. In addition, there are
several cases where CPK remained elevated at the last follow-up visit, an issue
of particular concern considering the long-half life of the active moiety discussed
above. Furthermore, the fact that three cases of clinical rhabdomyolysis have
been identified in the clinical program is concerning.
Cariprazine Hypertensive Response
There are dose-dependent increases in blood pressure observed in the clinical
trials. In his consultation, Dr. Dunnmon (DCRP) observes, “in the controlled
schizophrenia studies, higher doses of drug were associated with a dose
responsive change from baseline in both SBP and DBP comparing placebo to
low dose cariprazine (1.5 - 6 mg) and high dose cariprazine (6 -12 mg).” Based
on DCRP re-analyses of the blood pressure data, Dr. Dunnmon concludes that
overall, the intermediate and high dose ranges in the controlled trials are
associated with notably higher shift rates to higher JNC-7 blood pressure
categories. Some of these shifts are profound. However, Dr. Dunmonn also
observes, “While the lower dose range generally appears to mimic placebo event
rates in the controlled trials, it is noted that the time to first occurrence of BP >
160/100 events is similar between the low dose range and the high dose range,
and the low dose range group demonstrates the highest frequency of stage I to
stage II blood pressure shifting in the open label extensions. This suggests that
the low doses of this drug are capable of elevating blood pressure in vulnerable
patients with pre-existing hypertension.” Thus, even at the lowest doses, there is
a concern of a hypertensive response. Dr. Dunnmon recommends that, if
cariprazine is approved, a warning in labeling regarding hypertension be included
with a recommendation for frequent blood pressure monitoring.
I agree with Dr. Dunnmon’s conclusions. However, a hypertensive response is
particularly concerning in the intended population, who has an increased risk for
cardiovascular disease and frequently has other cardiac risk factors such as
hyperlipidemia, smoking, and diabetes. Furthermore, these patients are more
likely than the general population to be medically noncompliant and thus not
have the recommended blood pressure monitoring.
Ongoing Adverse Events
Ongoing adverse events of EPS, akathisia, restlessness, hypertensive response,
and increase in CPK levels are major safety concerns. In my original Clinical
Review, I reported that the incidence of EPS related AEs including akathisia was
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as high as 33% in the long-term schizophrenia trials and 48.5% in the long-term
bipolar mania trial. There was a dose-related increase in the frequency of
akathisia and extrapyramidal disorder in the schizophrenia program and a doserelated increase in akathisia in the bipolar mania program. As I have discussed
above, there are case reports of akathisia persisting over 23 days after
cariprazine discontinuation and cases of extrapyramidal disorder persisting over
30 days after cariprazine discontinuation.
In reality, we do not know how long these AEs will persist because they were still
present at last contact with the patient and there were no further follow-ups.
Considering the concerns identified regarding the long half-life of the cariprazine
active moiety, it is not surprising that AEs would persist in some individuals for
several weeks. In clinical practice, this is a serious problem because, if
cariprazine is discontinued for an AE, it may be weeks before the AE resolves.
Furthermore, if the patient requires a different antipsychotic upon discontinuation
of cariprazine, it is unknown what the cumulative effect on the AE might be.
There appears to be a dose response to the incidence of ongoing AEs (EPS,
akathisia, restlessness, hypertensive response, and increase in CPK levels),
which raises the question of whether exploration for efficacy at a lower dose
would be helpful.
The sponsor argues that in the controlled studies in schizophrenia (Group 1A)
and bipolar mania (Group 2A), the overall percentage of patients with ongoing
TEAEs was generally similar across the respective treatment groups, ranging
from 22%-25% in Group 1A and approximately 16% for placebo and cariprazine
in Group 2A. Nevertheless, as I have discussed above, there are case reports of
ongoing adverse events after cariprazine discontinuation in patients without
obvious confounders, such as akathisia and EPS which are persisting longer
than would be generally expected, raising the possibility that, for a subset of
cariprazine-treated patients, ongoing adverse events may be a clinically
significant problem.
Transaminase Elevations
Dr. Senior (OPE) reported in his consult that the liver findings from these studies
are not impressive, and reflect mostly modest and often transient elevations of
serum ALT and less of AST, indicating some hepatocellular injury form this drug
but no progressive damage that accumulates and leads to loss of whole-organ
liver function such as increasing bilirubin concentration or rising prothrombin
times (or INRs). Dr. Senior concluded that the findings do not suggest or predict
a risk of serious drug-induced liver injury (DILI) with true dysfunction. It cannot be
ruled out that very long-term treatment in rare people might reveal some who are
susceptible, but they should be found and the drug stopped before that occurs.
Dr. Senior recommended that the label should report what was found, not
infrequent elevation of serum transaminase activities, which are worth following
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to see if they reverse, or trigger investigation into the probable cause if not,
preferably with consultation from knowledgeable colleagues skilled in diagnosing
liver disease.
I agree with Dr. Senior’s recommendations. In addition, Based on my extensive
review of numerous patient narratives, it appears that the majority of
transaminase elevations is associated with CPK elevations and may be related to
muscle injury associated with cariprazine.

5. Conclusions and Recommendations
I recommend a Complete Response action be taken for cariprazine in the
treatment of schizophrenia and bipolar mania. There are several issues
discussed above which may have significant clinical consequences and which
have not been satisfactorily resolved.
The unusually long half-life of the cariprazine total active moiety compared to
other atypical antipsychotics intended for daily long-term use raises significant
concerns. In contrast to other antipsychotics, maintenance dosing at the same
dose level as in short-term treatment may have unintended consequences
related to drug accumulation. The sponsor has not addressed this issue. There is
currently no data to provide clinicians regarding dose adjustments for safe longterm dosing.
Potentially serious ongoing adverse events after cariprazine discontinuation,
such as akathisia and EPS, are a significant safety concern and are likely related
to the unusually long half-life of the cariprazine active moiety. For some adverse
events of interest (ie, EPS, akathisia/restlessness, hypertension, and CPK >
2xULN), it is clear that for some patients, time to resolution of the adverse event
was prolonged compared to placebo and compared to active comparators. The
presence of these ongoing adverse events precludes addressing the long half-life
in labeling and a post-marketing study. The high rate of CPK elevations,
including two (possibly three) cases of rhabdomyolysis is also concerning.
The hypertensive response of cariprazine is another serious safety concern. As I
have discussed above, hypertensive adverse events may also persist for a
lengthy time interval after cariprazine discontinuation (see Figure 10). A
hypertensive response is particularly concerning in the intended population, who
has an increased risk for cardiovascular disease and frequently has other cardiac
risk factors such as hyperlipidemia, smoking, obesity, and diabetes. Furthermore,
these patients are more likely than the general population to be medically
noncompliant and thus not have the recommended blood pressure monitoring.
In clinical practice, what are the consequences of discontinuing cariprazine due
to these adverse events, considering the long half-life of the cariprazine active
moiety? In addition, it is likely that a patient will need to be started on a different
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antipsychotic after cariprazine discontinuation. If cariprazine is discontinued due
to an adverse event such as EPS, akathisia, hypertension, or rhabdomyolysis,
what are the consequences of starting the patient immediately on another
antipsychotic which may have a similar adverse event profile, considering that
the cariprazine total active moiety may still be present for several weeks? These
important issues have not been addressed.
The potential for pulmonary toxicity, specifically pulmonary fibrosis, is another
concern. In the dog studies, inflammation and fibrosis in the lungs were noted
that were not completely reversible in the 1 year study. In her consultation, Dr.
Seymour (DPARP) pointed out that, “If aware of these findings in the IND stage,
depending upon the indication, we would not let clinical studies proceed until the
sponsor identified a NOAEL and a safety margin could be identified to select a
supported dose for clinical studies.” The absence of a pulmonary signal in the
clinical program is not reassuring because pulmonary fibrosis may take years to
develop. Furthermore, there is no way to monitor for or detect early pulmonary
fibrosis, which has life-threatening consequences. Therefore, there is no benefit
to conducting a post-marketing study. The sponsor needs to establish an
efficacious dose of cariprazine that has an adequate safety margin for pulmonary
toxicity.
It is not clear what advantage cariprazine would have over currently available
treatments for schizophrenia and bipolar mania. At present, it does not appear
that the benefits of cariprazine outweigh the risks. On the other hand, if the
sponsor could adequately address and characterize the long half-life, develop
alternative dosing regimens, and alleviate concerns regarding ongoing adverse
events, cariprazine could fill a unique niche in the treatment of schizophrenia and
bipolar mania. In this case, the long half-life could prove to be advantageous in
patients who might miss an occasional dose due to noncompliance or if an
acceptable alternative dose, for example, once weekly, could be approved.
If the sponsor can adequately address the issues raised in a Complete
Response, other issues of clinical concern could be addressed after cariprazine
approval. First, as I discussed in my original Clinical Review, Dr. Joo-Yeon Lee,
Senior Pharmacometric Reviewer, Division of Pharmacometrics, OCP,
recommended approval of lower maximum doses of cariprazine. For the
treatment of schizophrenia, Dr. Lee recommended a maximum dose of 4.5-6 mg
daily. For the treatment of bipolar mania, Dr. Lee recommended maximum doses
of 4.5 mg daily. Dr. Lee based her recommendations on her excellent analyses
which demonstrated a higher incidence of the common AEs of EPS, akathisia,
nausea/vomiting, and Parkinsonism while also demonstrating a plateau in
efficacy at higher plasma concentrations of total active moieties (corresponding
to higher doses). This is consistent with the safety findings discussed above
which demonstrate a dose-dependency for adverse events of vomiting,
dyspepsia, abdominal discomfort, akathisia, headache, EPS, CPK elevations,
and shifts in JNC-7 blood pressure groups (Tables 9, 10, and 22). This would
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also provide a more acceptable safety margin for the non-clinical findings of
adrenal toxicity (but not pulmonary toxicity). In this scenario, issues of
transaminase elevations, adrenal toxicity, ocular toxicity, and elevations in blood
pressure could be addressed in labeling as recommended by the consultants and
discussed above.
In summary, a Complete Response Action should be taken in order to address
the serious issues of the unusually long half-life of the total active moiety and its
potential impact on ongoing adverse events, the risk of rhabdomyolysis, and the
risk of pulmonary toxicity. This has been a difficult review because there have
been confounding factors in evaluating ongoing adverse events and, in some
cases, the data available is inadequate. As Dr. Senior wrote in his consult, “The
sponsor relies on massive statistical reworking of inadequate data, which cannot
be fixed after the fact of inadequate investigation at the study sites all over the
world. Quantity does not make up for poor quality.” Nevertheless, taken together,
it is my opinion that there is enough data to suggest serious cause for concern
worthy of a Complete Response action.

___________________________
Francis E. Becker, M.D., F.A.C.P.
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MD-05, and RGH-MD-16) at doses of 1.5 to 9 mg/day. In each of the 3 trials, statistically
significant and clinically meaningful improvement was seen for cariprazine relative to
placebo in both the primary and secondary efficacy parameters, ie, change from baseline to
end of Week 6 in the PANSS total score and CGI-S, respectively, using both MMRM and
LOCF analyses. In general, the additional efficacy parameters were supportive of the
results of the primary and secondary efficacy parameters. Within each of the 3
schizophrenia trials, dose-dependent improvements were seen in the primary and
secondary efficacy parameters, with higher doses resulting in greater reductions in the
PANSS total score and CGI-S score. Furthermore, statistically significant improvement in
these parameters was seen after one week of treatment with the higher doses in each trial
compared to 2-3 weeks of treatment with the lower doses. The subgroup analyses
performed for each of the 3 pivotal trials demonstrated that cariprazine is effective in men
and in women and is not limited by age, race, or geographic region.
In the treatment of patients with manic or mixed episodes associated with bipolar I disorder,
cariprazine demonstrated efficacy in 3 pivotal, 3-week, randomized, double-blind, placebocontrolled trials (RGH-MD-31, RGH-MD-32, and RGH-MD-33) at doses of 3 to 12 mg/day.
In each of the 3 trials, statistically significant and clinically meaningful improvement was
seen for cariprazine relative to placebo in both the primary and secondary efficacy
parameters, ie, change from baseline to end of Week 3 in the YMRS total score and CGI-S,
using both MMRM and LOCF analyses. The significant difference from placebo in the
change from baseline to Week 3 in the YMRS total score was observed within 4 to 7 days
in the 3 trials and persisted up to the 3-week endpoint using MMRM or LOCF. In general,
the additional efficacy parameters were supportive of the results of the primary and
secondary efficacy parameters. Dose response was evaluated in one of the 3 pivotal trials
(RGH-MD-33) using a fixed-flexible dose design. This trial did not demonstrate increased
benefit in the 6-12 mg group compared to the 3-6 mg group. The subgroup analyses
performed for each of the 3 pivotal trials demonstrated that cariprazine is effective in men
and in women and is not limited by age, race, geographic region, or baseline manic versus
mixed bipolar I disorder.
Safety
In general, the safety profile of cariprazine is consistent with the pharmacodynamic effects
of atypical antipsychotics. A total of 6 deaths were reported in patients who received
cariprazine during the clinical development program: 3 completed suicides, 1 cardiac
arrest, 1 pulmonary embolism, and 1 acute myocardial infarction/ ischemic stroke.
However, when confounding risk factors in these patients and the known morbidities and
mortalities associated with their underlying psychiatric disorders are considered, there is no
clear association between the deaths and cariprazine treatment
The most frequent treatment-emergent adverse events (TEAEs) were akathisia,
extrapyramidal disorder, constipation, nausea, and restlessness in the controlled
schizophrenia trials (Group 1A) and akathisia, extrapyramidal disorder, restlessness,
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nausea, constipation, and vomiting in the controlled bipolar mania trials (Group 2A). The
incidence of extrapyramidal symptom (EPS) related AEs including akathisia was as high as
33% in the long-term schizophrenia trials and 48.5% in the long-term bipolar mania trial.
There was a dose-related increase in the frequency of akathisia and extrapyramidal
disorder in the schizophrenia program and a dose-related increase in akathisia in the
bipolar mania program.
In the schizophrenia program, the incidence of EPS-related TEAEs, including akathisia, as
well as the incidence of restlessness, constipation, nausea, headache, sedation, orthostatic
hypotension, subtle mean increases in systolic blood pressure and pulse rate, and mean
increases in body weight and weight circumference (and the percentage of patients with ≥
7% weight gain) tended to be higher in the cariprazine 6-12 mg subgroup compared with
the 1.5-6 mg subgroup. There was no evidence of a dose response for any of these TEAEs
with lower cariprazine doses, that is, doses ranging from 1.5 mg/day to 6 mg/day, in the 6week schizophrenia fixed-dose trials. However, a dose-response was observed for
treatment-emergent changes in fasting glucose in the fixed-dose trials (1.5-6 mg/day).
In the bipolar program, the fixed-flexible dose trial (RGH-MD-33) demonstrated that
akathisia, tremor, constipation and diarrhea were reported by more patients in the
cariprazine 6-12 mg subgroup than in the 3-6 mg subgroup; however, extrapyramidal
disorder was reported by fewer patients in the cariprazine 6-12 mg subgroup than in the 3-6
mg subgroup. The absence of dose-dependency in the bipolar trials for other adverse
events for which dose-dependency was detected in the schizophrenia trials (e.g., EPS,
restlessness, sedation, and weight gain) may reflect the short duration of treatment and
rapid dose titration in the bipolar trials compared to the longer duration and slower dose
titration of the schizophrenia trials, making it difficult to evaluate dose response in the
bipolar trials compared to the schizophrenia trials.
Across both indications, small dose-related increases in aminotransferase levels that were
not associated with bilirubin elevations occurred with cariprazine relative to placebo across
both indications. No patient met criteria for Hy’s Law. Transient increases in CPK that were
occasionally associated with positive urine myoglobin were reported across both
indications. These elevations were mostly in males and were not associated with altered
renal function.
In the short-term trials, cariprazine had minimal effects on lipid parameters and a small
effect on glucose parameters; however, with prolonged exposure, gradual upward shifts in
lipid and glucose parameters were observed. Mean body weight and the percentage of
patients with ≥7% increase in body weight from baseline also increased in a timedependent manner in the 48-week trials. Nervous system disorders (such as akathisia,
headache, tremor, and extrapyramidal disorder) tended to occur early in treatment, as did
gastrointestinal disorders (such as dyspepsia, nausea, diarrhea, and constipation), and
Psychiatric Disorders (such as insomnia, anxiety, and restlessness). The TEAEs of weight
increased tended to occur throughout treatment.
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In general, changes in ECG parameters associated with cariprazine treatment do not
appear to be clinically significant. Furthermore, in the intensive QT study (RGH-MD-02),
cariprazine at therapeutic (9 mg/day) and supratherapeutic (18 mg/day) doses did not
induce QTc prolongation to a level of regulatory-guideline concern. There was no evidence
of prolactin elevation with cariprazine treatment.
The potential of long-term use of cariprazine to cause ocular toxicity is a major safety
concern. In pre-clinical studies, findings of: 1) cataracts in a 13-week dog study, 2)
accumulation of cariprazine and/or metabolites in the eye of pigmented rats and 3) melanin
binding of cariprazine in the retina were noted. In the clinical program, cariprazine therapy
was associated with a higher incidence of ocular TEAEs relative to placebo (approximately
4% and 2%, respectively, in pooled placebo-controlled trials in schizophrenia and bipolar
mania). Overall, the most commonly reported TEAE was blurred vision, the majority of
which were mild, followed by dry eye, conjunctivitis, eye irritation, and blepharospasm. Two
cariprazine-treated patients had TEAEs of color vision abnormalities, and cataracts were
reported in two cariprazine-treated patients. There were positive and negative lenticular
shifts in LOCS III, which the sponsor attributes to “inherent variability of the testing
procedure.” However, in the long-term schizophrenia and bipolar trials, there were more
positive than negative shifts in the more severe category (Class III). Approximately 13% of
patients who were evaluated with Ocular Coherence Tomography (OCT) in the 48-week
open-label schizophrenia trial (RGH-MD-11) had at least one post-baseline abnormal OCT
in at least one eye. Abnormalities discovered on OCT included retinal nerve fiber layer
(RNFL) thickness decreased compatible with anterior optic neuropathy in a 22-year-old
patient; and macular edema, macular degeneration, intra-retinal foveal edema, retinal
thickening, and thinning of the nerve fiber layer. At the time of this writing, the Division of
Transplant and Ophthalmology Products (DTOP) is continuing to review the ocular data.
Based on a discussion (July 19, 2013) with Wiley Chambers, M.D of DTOP, his review,
including review of OCT data is not complete; however, no alarming ocular findings have
been identified to date. The determination by DTOP as to whether or not the ocular data
indicates a serious safety risk will be a key factor in determining whether or not to approve
this NDA.
In addition, the potential effect of the active metabolite didesmethyl-cariprazine (DDCAR),
which has a functional half-life leading to steady state of ~9 days based on the sponsor’s
population pharmacokinetic analysis, raises questions about long-term effects on adverse
events, particularly if rapid discontinuation of cariprazine is required. Furthermore, following
multiple-dose administration (14 days for 0.5 mg/day and 21 days for 1 mg/day), mean T½
of cariprazine, DCAR, and DDCAR ranged between 3-9 days, 2-4 days, and 2-3 weeks,
respectively. Therefore, it is possible that adverse effects including ocular toxicity may
persist for several weeks following drug discontinuation. The FDA OCP Review Team
noted that DDCAR is the main contributor to efficacy and safety in the long-term. OCP
noted that following short-term treatment (i.e., <1 week), cariprazine is the major moiety
contributing to the clinical effectiveness and safety; however, following long-term treatment
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(i.e., ≥ 2 weeks), the total exposure of active moiety increases substantially over time (~25fold increase between Day 1 and Day 14 following 0.5 mg cariprazine once daily dosing).
Therefore, the pharmacokinetics of cariprazine may have important implications for dosing,
because the full effect of the active moiety on efficacy and safety may not be seen for
several days or weeks after dosing is started. It will be important to include a warning in
cariprazine labeling regarding the long-half life, similar to the warning currently in the
Prozac label.
Another serious issue which should be addressed is the preclinical findings of severe
phospholipidosis of the adrenal glands and lungs in the animals studied who received
cariprazine. This raises the question of whether long-term treatment of patients with
cariprazine could cause adrenal insufficiency or pulmonary toxicity. It is reassuring that
there were no cases of adrenal insufficiency or pulmonary toxicity (e.g. fibrosis) reported in
the cariprazine development program. However, regarding adrenal insufficiency, no specific
tests (e.g., plasma cortisone levels, ACTH stimulation tests) were performed to screen for
this disorder. Symptoms of adrenal insufficiency are nonspecific, insidious in onset, and
include fatigue, weakness, anorexia, nausea and vomiting, weight loss, hyperpigmentation,
hypotension, and electrolyte disturbances. Therefore, if a specific effort is not made to look
for and screen for adrenal insufficiency, it may be difficult to find cases. It is also possible
that symptoms of adrenal insufficiency were not seen because patients with psychiatric
disorders usually have higher cortisol levels compared to healthy people. This issue could
be addressed in a post-marketing study.
(b) (4)

Regarding
dosing for the two indications, the Office of Biostatistics and the Office
(b) (4)
of Clinical Pharmacology (OCP) have both made convincing arguments
(see Sections 4.1 Biostatistics and 4.4.4 Pharmacometrics). In
(b) (4)
general, I agree with their conclusions.
there would be a
higher margin of safety for potential clinical effects of phospholipidosis. Regarding the
schizophrenia program, the Office of Biostatistics has found little data to demonstrate
(b) (4)
improved efficacy of a fixed daily dose
. In addition, OCP has
noted an increase in frequency of the common adverse events of akathisia, extrapyramidal
symptoms cluster, Parkinsonism, and nausea and vomiting at doses above 6 mg daily. The
increase in efficacy at higher doses does not appear to outweigh the increased potential for
these adverse events. In the bipolar program, no dose-response was demonstrated in the
fixed-flexible dose trial (RGH-MD-33), and relatively few patients reached the 12 mg dose
in the flexible dose trials (RGH-MD-31 and RGH-MD-32). A similar increase in frequency of
adverse events (akathisia, EPS, nausea and vomiting, and Parkinsonism) at higher doses
was also demonstrated in the bipolar program. As in the schizophrenia program, it does not
appear that the increased efficacy at higher doses outweigh the risks of these significant
adverse events. It is particularly important to limit the maximum dose of cariprazine
because, as noted above, the full effect of the active moiety on efficacy and safety may not
be apparent for several days or weeks. Thus, although it is true that a majority (>50%) of
patients reached the upper end of the dose range in their treatment arms across both
indications, this may be related to rapid escalation of dosing, particularly in the bipolar
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trials, and it is likely that a slower titration to a lower dose would have achieved similar
efficacy results.

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation
Strategies
At the time of this writing, I have no recommendations for REMS. If cariprazine is approved,
there are no safety issues that could benefit from institution of REMS. The safety issues of
concern which I have discussed above should be addressed prior to approval and in
labeling. It is unlikely that these issues would benefit from a REMS program.

1.4 Recommendations for Postmarket Requirements and Commitments
If cariprazine is approved, I recommend that a long-term maintenance study be performed
in order to further assess long-term safety and efficacy. The maintenance study could
include further pharmacokinetic assessments in order to better understand the behavior of
the cariprazine and its active metabolites over time. In addition, specific assessments for
pulmonary toxicity and adrenal insufficiency could be done, including chest x-rays,
pulmonary function tests, targeted questioning for symptoms of adrenal insufficiency,
monitoring of fasting plasma cortisol levels, and ACTH stimulation tests for those patients
for whom adrenal insufficiency is suspected. A dedicated study to assess for adrenal
insufficiency in healthy subjects is also a possibility. If DTOP concludes that the ocular
concerns are not severe enough to warrant not approving cariprazine but require further
monitoring, further ocular assessments could also be done. Alternative dosing regimens
could also be addressed in a postmarketing study.

2 Introduction and Regulatory Background
This New Drug Application is submitted by Forest Laboratories, Inc. for cariprazine use in 2
separate indications: 1) treatment of schizophrenia; and 2) treatment of manic or mixed
episodes associated with bipolar I disorder. Development programs for these indications
were conducted in parallel to assess the efficacy and safety of cariprazine in these 2
patient populations. The sponsor reasons that, while there are treatments currently
available for these conditions, the clinical heterogeneity of response and tolerability and
related therapeutic challenges highlight the need for additional effective therapies.

2.1 Product Information
Cariprazine (RGH-188) is a potent dopamine D2/D3 receptor partial agonist with preferential
binding to D3 receptors and partial agonism at serotonin 5-hydroxytryptamine (5-HT) 1A
receptors. Cariprazine was originally discovered by Gedeon Richter Plc. in Budapest,
Hungary, and is under development by Forest Research Institute (FRI) Inc., and Gideon
Richter, Plc. for the treatment of schizophrenia, bipolar disorder, and major depressive
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Table 2: FDA-Approved Bipolar Treatment Regimens
Generic Name

Trade
Name

Mood Stabilizers
Valproate
Depakote
Carbamazepine extended
release
Equetro
Lamotrigine
Lamictal
Lithium
Atypical Antipsychotics
Aripiprazole
Abilify
Ziprasidone
Geodon
Risperidone
Risperdal
Quetiapine
Seroquel
Olanzapine
Zyprexa
Olanzapine/fluoxetine
Symbyax
Asenapine
Saphris
Source: Prescribing Information

Manic

Mixed

Maintenance
(monotherapy)

Adjunctive
(with lithium or
valproate)

Depression

X
X

X
X
X

X
X
X
X
X
X

X
X
X
X
X

X

X

X
X
X
X
X

X

X

X

X

X

X
X

2.3 Availability of Proposed Active Ingredient in the United States
Cariprazine is a new molecular entity and is not marketed nor has it received approval for
marketing in the United States.

2.4 Important Safety Issues with Consideration to Related Drugs
In the treatment of schizophrenia, the second-generation (atypical) antipsychotics are
generally the first line of treatment. The first-generation (typical) antipsychotics are also
occasionally used. The typical antipsychotics are direct-acting D2-receptor antagonists.
Common serious adverse events associated with their use are extrapyramidal symptoms
(EPS) including Parkinsonism, akathisia, dystonic reactions, tardive dyskinesia, and tardive
dystonia. Neuroleptic Malignant Syndrome and hyperprolactinemia are also seen with use
of these drugs.
In general, the drugs categorized as atypical antipsychotics have similar pharmacodynamic
profiles, benefits, and safety and tolerability profiles. The atypical antipsychotics have
weaker D2-receptor blockade coupled with potent serotonin (5-HT2A) antagonism which
theoretically results in a decreased likelihood of extrapyramidal adverse events.
Nevertheless, treatment with atypical antipsychotics (clozapine, olanzapine, quetiapine,
risperidone, ziprasidone and aripiprazole) has been associated with development of the
following adverse events: extrapyramidal symptoms, sedation, orthostatic hypotension,
weight gain, and hyperglycemia. Treatment with some of the atypical antipsychotics has
been associated with proarrhythmic effects (primarily prolongation of the QTc interval).
Ziprasidone may pose a higher risk of QTc prolongation than other antipsychotics.
Treatment with quetiapine may be associated with development of cataracts. Risperidone
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treatment in elderly patients with dementia and agitation/psychosis appears to be
associated with an increased risk of cerebrovascular adverse events. In addition, elderly
patients with dementia-related psychosis treated with atypical antipsychotics have been
found to be at an increased risk of death compared to placebo. Therefore, atypical
antipsychotics are labeled with a boxed warning for the treatment of dementia-related
psychosis in elderly patients.
Clozapine differs significantly from the other atypical antipsychotics. It is the only
antipsychotic medication demonstrated to be effective in treating previously treatmentresistant schizophrenic patients. It is also approved for reducing the risk of recurrent
suicidal behavior in patients with schizophrenia or schizoaffective disorder who are judged
to be at chronic risk for re-experiencing suicidal behavior. Clozapine has a different safety
profile than other atypical antipsychotic drugs. Treatment with clozapine carries the risks of
agranulocytosis, myocarditis, and seizures. Like other atypical antipsychotics, clozapine
treatment can result in EPS, sedation, weight gain, hyperglycemia, and orthostatic
hypotension.
In the treatment of bipolar disorder, atypical antipsychotics are also used. Quetiapine and
Symbyax (a combination of olanzapine and the SSRI fluoxetine) are the only FDA
approved treatments for bipolar depression.
In addition, lithium, a mood stabilizer, has a role in the acute treatment of mania, the acute
treatment of bipolar depression, maintenance treatment of both bipolar mania and bipolar
depression, and prophylaxis of bipolar manic and depressive episodes. Although lithium
can be effective as monotherapy in some cases, use of other medications in combination
with lithium is frequently necessary to provide adequate treatment (e.g. antipsychotics,
benzodiazepines, other mood stabilizers). The delayed onset of lithium’s anti-manic effect
(approximately 7 to 10 days) limits its utility in the treatment of acute mania, especially as
monotherapy. Moreover, lithium does not adequately treat acute psychotic symptoms or
acute agitation, common debilitating features of an acute manic episode. Hence, lithium is
of greatest value in maintenance treatment and prophylaxis of affective episodes. Lithium
has a relatively narrow therapeutic index regarding renal and neurocognitive dysfunction.
Long term use of lithium poses the risks of renal dysfunction and thyroid dysfunction. In
order to use lithium safely and effectively, one must regularly monitor serum lithium levels,
renal function, and thyroid functions. Lithium toxicity can result in cognitive impairment,
renal failure, and death. Common adverse events which can limit patients’ adherence to
lithium therapy include cognitive slowing, sedation, tremor, ataxia, nausea, diarrhea, and
polyuria.
Valproate (Depakote), an anticonvulsant and mood stabilizer, can effectively treat mania in
some patients. However, valproate monotherapy is often inadequate to treat acute mania,
requiring addition of the same classes of concomitant medications used with lithium. As
with lithium, the onset of anti-manic effect is delayed. Valproate does not treat psychotic
symptoms and often does not treat acute agitation adequately. It does not effectively treat
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or prevent depressive episodes of bipolar disorder and is not approved for maintenance
therapy in mania or for prophylaxis of manic episodes associated with bipolar disorder.
Risks associated with valproate use include: hepatic dysfunction (sometimes severe,
occasionally fatal); pancreatitis; weight gain; and ovarian dysfunction (polycystic ovary
syndrome, irregular menses, and amenorrhea). Drug Reaction with Eosinophilia and
Systemic Symptoms (DRESS) Syndrome has also occurred.
Another anticonvulsant and mood stabilizer, carbamazepine extended release (Equetro) is
approved for the treatment of acute manic and mixed episodes associated with bipolar I
disorder. Common adverse events include somnolence, dizziness, nausea and vomiting,
and mild ataxia. Two potentially serious adverse reactions associated with carbamazepine
require close and regular monitoring during treatment: 1) aplastic anemia and
agranulocytosis, and 2) serious and sometimes fatal dermatologic reactions including toxic
epidermal necrosis (TEN) and Stevens - Johnson syndrome (SJS). In addition, as with
valproate, cases of Drug Reaction with Eosinophilia and Systemic Symptoms (DRESS)
Syndrome have occurred.
A third anticonvulsant and mood stabilizer, lamotrigine (Lamictil), is occasionally used for
the maintenance treatment of bipolar I disorder. The effectiveness of lamotrigine in acute
treatment has not been established. Similar to carbamazepine, blood dyscrasias (e.g.,
neutropenia, aplastic anemia, and pancytopenia), serious skin rashes (e.g., SJS, TEN) and
Drug Reaction with Eosinophilia and Systemic Symptoms (DRESS) Syndrome may occur.
In addition, an increased risk of aseptic meningitis has been reported.

2.5 Summary of Presubmission Regulatory Activity Related to Submission
Throughout the entire clinical development program for cariprazine, there has been
extensive interaction between the sponsor and the FDA. This has included:
1. A Type C Meeting (February 11, 2009) to discuss the proposed clinical development
plan for the two indications (schizophrenia and bipolar mania),
2. A Type B End-of-Phase 2 (EOP2) teleconference (January 4, 2010),
3. A Type B EOP2 Meeting (March 18, 2010) with CMC to discuss CMC issues,
4. A Type C Meeting (September 19, 2011) to reach agreement regarding the
nonclinical and clinical assessment of the potential for retinal toxicity with cariprazine
as well on the timing of data submission,
5. A teleconference (November 15, 2011) with the Office of Clinical Pharmacology
(OCP) to discuss the proposed Clinical Pharmacology package to support the future
NDA,
6. A Type B Pre-NDA Meeting (February 16, 2012) with CMC to discuss CMC issues,
and
7. A Type B pre-NDA Meeting (May 24, 2012) at which time agreement was reached
on format and scope of safety presentation found in the Integrated Summary of
Safety (ISS).
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From a clinical standpoint, highlights of the meetings included the following. At the meeting
of February 11, 2009, the sponsor emphasized the importance of dose titration to reduce
the risk of hypotension and orthostatic hypotension, based on data from the early trials. The
sponsor was encouraged to use active comparators in the pivotal schizophrenia trials, and
agreement was reached between the sponsor and FDA that it would be acceptable to
conduct one flexible-dose and one fixed/flexible-dose pivotal trial in the bipolar mania
program. During the teleconference of January 14, 2010, the FDA noted that the planned
dose range for upcoming Trials RGH-MD-04, RGH-MD-05, and RGH-MD-11 differed from
the dose range in the completed trial RGH-MD-16. Therefore, whether or not the sponsor
had adequately addressed dose response for efficacy would be a review issue.
Early in the clinical development program, consultation was obtained with the Division of
Transplant and Ophthalmology Products (DTOP) due to findings of: 1) cataracts in a 13week dog study, 2) accumulation of cariprazine and/or metabolites in the eye of pigmented
rats and 3) melanin binding of cariprazine in the retina. On March 28, 2011, the Division
issued an advice letter regarding concerns about potential ocular toxicity based on these
findings. At the Type C Meeting of September 19, 2011, Wiley Chambers, M.D. and William
Boyd, M.D. of DTOP were in attendance. The sponsor confirmed agreement to the
requests from the March 28, 2011 Advice Letter, including: 1) conducting electroretinogram
(ERG) study in dogs, 2) testing for blue-yellow confusion when using pseudoisochromatic
plates, 3) testing for best-corrected visual acuity, and 4) submission of all ocular SAEs as
expedited reports and all non-serious ocular AEs as line listings on a quarterly basis. In
addition, FDA requested Ocular Coherence Testing (OCT) of the retina be performed on at
least 60 patients in the 48-week cariprazine trial (RGH-MD-11) to assess whether there is
drug deposition or retinal toxicity with cariprazine in humans. FDA agreed that the
population may include patients who have already enrolled or already completed the trial.
At the Type B pre-NDA Meeting (May 24, 2012), agreement was reached that the sponsor
would submit the NDA in the fourth quarter of 2012 which would include an interim safety
database for ongoing Trial RGH-MD-11. The interim safety database would include all
patients exposed for at least 6 months and patients who prematurely discontinued from the
trial as of the cut-off date of March 16, 2012. The sponsor committed to submission of a
120-day safety update in the first quarter of 2013 which will include the complete safety
data for the completed long-term trial, RGH-MD-11.

3 Ethics and Good Clinical Practices
3.1 Submission Quality and Integrity
The quality and integrity of this submission is acceptable.
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Table 3: Overall Mean Daily Exposure (Schizophrenia Trials)
Study

Treatment arms

LS mean change
from baseline
(MMRM –
PANSS)

MD-03

MD-04

MD-05

Proportion of subjects who
reached the upper-end dose
(of dose range) / the fixed
target dose (%)

Overall mean
daily exposure,
rounded (mg/d)
(b) (4)

Cariprazine 1.5-4.5 mg/d
Cariprazine 6-12 mg/d
Cariprazine 3 mg/d

-20.2

> 90

2.9

Cariprazine 6 mg/d

-23.0

> 90

5.6

Cariprazine 3-6 mg/d

-22.8

73.5

4.2

Cariprazine 6-9 mg/d
-25.9
62.2
6.6
Clinical Reviewer’s note: Trial RGH-MD-03 did not demonstrate efficacy (see Section 6.1.2.4 Trial RGH-MD-03 below)

Furthermore, Dr. Ishida concludes that efficacy estimates of fixed doses of 1.5 mg, 3 mg, 4.5
mg and 6 mg do not seem to suggest a dose-response relationship across the two fixed-dose
trials. In Trial RGH-MD-16, the 3 mg dose is much the same as the 1.5 mg dose in LS mean
estimates. The observed LS mean change from baseline scores were within a narrow range (23.8 to -20.2). Thus, within each of the two fixed-dose trials, there appears to be a doseresponse relationship between 3 mg and 6 mg (Trial RGH-MD-04) and between 3 mg and 4.5
mg (Trial RGH-MD-16) in terms of LS mean change from baseline as well as LS mean
difference from placebo, as shown in the Figure below (electronically copied and reproduced
from Dr. Ishida’s notes); however, Dr. Ishida concludes that it is unclear whether or not these
numerical differences are meaningful enough to suggest a dose-response relationship.
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Figure 1: LS Mean Estimates (PANSS) of Treatment and Placebo Groups
(Schizophrenia Trials)

Reviewer’s note: Trial RGH-MD-05 was the fixed-flexible dose trial (see Section 6.1.2.2 Trial RGH-MD-05)

Regarding the bipolar mania program, Dr. Ishida concludes that, although primary efficacy was
statistically established in the four treatment arms of 3 pivotal trials, there is little efficacy
information on fixed doses, since all the pivotal trials were fixed-flexible- (Trial RGH-MD-33;
see Section 6.2.2.3 Trial RGH-MD-33) or flexible-dose trials (Trials RGH-MD-31 and RGHMD-32; see Sections 6.2.2.1 Trial RGH-MD-31 and 6.2.2.2 Trial RGH-MD-32). Furthermore,
there were relatively fewer patients who reached the 12 mg dose in their treatment arms and,
in all these arms, overall mean daily exposure was much lower than 12 mg, as shown in the
table below (electronically copied and reproduced from Dr. Ishida’s notes). The difference
between Trials RGH-MD-31 and RGH-MD-32 was larger in efficacy than between the two
flexible-dose ranges:
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Study

Table 4: Overall Mean Daily Exposure (Bipolar Mania Trials)
Treatment arms
LS mean
Proportion of
Overall mean
change from
subjects who reached daily exposure,
baseline
the upper-end dose
rounded (mg/d)
(MMRM – YMRS)

(%)

MD-31

Cariprazine 3-12 mg/d

-15.5

66.1

8.8

MD-32

Cariprazine 3-12 mg/d

-19.6

39.2

7.5

Cariprazine 3-6 mg/d

-18.6

73.7

4.8

Cariprazine 6-12 mg/d

-18.5

69.8

9.1

MD-33

* The difference in proportion of subjects who reached the upper-end dose between MD31 and MD-32 was large due to the difference in dose administration scheme.
Figure 2: LS Mean Estimates (YMRS) of Treatment and Placebo Groups (Bipolar
Mania Trials)

4.2 Chemistry Manufacturing and Controls
At the time of this writing, a recommendation for the Chemistry, Manufacturing, and
Controls (CMC) section of the NDA is pending. Sherita D. McLamore-Hines, Ph.D, the
CMC reviewer reports in her Chemistry Review dated July 18, 2013 that the approval from
a CMC standpoint is contingent on an acceptable recommendation from the Office of
Compliance.

4.3 Preclinical Pharmacology/Toxicology
At the time of this writing, the final recommendation from Preclinical
Pharmacology/Toxicology is pending. However, I have discussed this NDA with the
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Pharmacology/Toxicology reviewer, Elzbieta Chalecka-Franaszek, Ph.D, on numerous
occasions during this review cycle. Dr. Chalecka-Franaszek notes that the mechanism of
action of cariprazine, as with other drugs having efficacy in schizophrenia and bipolar
mania, is unknown. It has been proposed by the sponsor that the therapeutic effect of
cariprazine is mediated through a combination of partial agonist activity at central dopamine
D3, D2, and serotonin 5-HT1A receptors. Dr. Chalecka-Franaszek reports that standard
nonclinical studies were conducted in Wistar rats, Beagle dogs, New Zealand White
rabbits, Cynomologus monkeys, and transgenic Tg.rasH2 mice following oral administration
of cariprazine. No cariprazine-related mortality was noted in animals at drug exposure
levels relevant to these expected in humans. Target organs for cariprazine toxicity identified
in nonclinical studies include the central nervous system (CNS), eye, adrenal cortex, lungs,
and reproductive organs. Clinical signs, characteristic of the CNS depression, were
observed following single and multiple cariprazine doses in rats, dogs, mice, and monkeys;
however, in general they were reduced following an escalating dose regimen during which
tolerance was noted to develop.
The eye is a target organ of cariprazine toxicity in rats and dogs. Cariprazine produced
adverse effects on the eye structure in the 13-week and 1-year toxicity studies in dogs
(cataracts, lens degeneration, cystic degeneration and detachment of the retina) and in the
2-year carcinogenicity study in rats (retinal degeneration/atrophy). Phospholipidosis was
observed in the lungs (mouse, rat, and dog) and adrenal glands (dog). This finding did not
impact viability; however it was accompanied by inflammation and fibrosis in the lungs. In
addition, following administration of cariprazine to dogs for one year, reversible
hypertrophy/hyperplasia and vesiculation/vacuolation of the cortical zona fasciculata and
zona glomerulosa were observed with low margin of safety for human administration based
on AUC. In rats, but not in rabbits, presence of external and skeletal malformations and
developmental variations was observed at many dose levels, including these that did not
cause any maternal toxicity, and at exposures relevant to clinical exposures based on AUC.

4.4 Clinical Pharmacology
As shown in Table 7, Table 8, and Table 9 below, a total of 12 clinical pharmacology trials
and 2 comparative bioavailability trials were conducted, 10 in healthy subjects and 4 in
patients. One of the two bioavailability trials, RGH-PK-10, in addition to evaluating food
effect, was used to evaluate the effect of gender on the pharmacokinetics of cariprazine. An
additional (fifteenth) trial, RGH-PK-15, an open-label, multiple-dose, D3/D2 receptor
occupancy, PET trial, is ongoing. Single doses of cariprazine ranged from 0.2 to 2.5 mg,
and multiple oral doses of cariprazine ranged from 0.5 to 21 mg/day.
In addition, a total of 35 in vitro studies were conducted to evaluate plasma protein binding,
in vitro biotransformation, the induction and inhibition potential of cariprazine and
metabolites on CYP enzymes, and the potential of cariprazine and metabolites to be
substrates or inhibitors of human transporters.
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4.4.1 Mechanism of Action
Cariprazine is a dopamine D2/D3 receptor partial agonist with preferential binding to D3
receptors. Cariprazine differs from other atypical antipsychotics by having the highest in
vitro affinity and selectivity for D3 versus D2 receptors, demonstrating a balanced dual
engagement of the D3 and D2 receptor systems, which the sponsor believes may confer
additional benefits such as enhanced cognition and an improvement on negative
symptoms. Other features of cariprazine that are distinct from currently used antipsychotics
include its relatively lower affinity for serotonin 5-HT2C and adrenaline α1 receptors and the
hERG channel, targets considered to be related to the cardiovascular and metabolic side
effects of antipsychotic agents.

4.4.2 Pharmacodynamics
D2/D3 Receptor Occupancy
After repeated cariprazine dosing for 14 days (0.5 mg for 2 days and 1 mg for 12
days),regional occupancies in brain regions with known D2/D3 receptors were around 70%
(Trial RGH-188-003). In another trial (Trial RGH-MD-14), data for the basal ganglia
structures, ie, caudate nucleus, putamen, and nucleus accumbens showed maximum
occupancy of ≥ 90% occupancy of the D2/D3 receptors at 3 mg/day; at a 1.5-mg/day dose,
76-86% occupancy of the D2/D3 receptors was observed across all brain regions.
Effect on Cardiac Repolarization
The effect of 9 mg/day and 18 mg/day cariprazine on cardiac repolarization was
investigated in Trial RGH-MD-02, a multicenter, randomized, double-blind, placebo, and
moxifloxacin-controlled, 3-group, parallel-group trial in patients with schizophrenia. A total
of 129 patients were enrolled in the trial. Patients meeting all trial eligibility criteria were
randomized (2:1:1) in parallel to receive cariprazine (Group 1) or
placebo/moxifloxacin/risperidone which was further divided into Group 2A
(moxifloxacin/placebo-risperidone) and Group 2B (placebo-risperidone/moxifloxacin). A
linear mixed-effects model was used to evaluate the treatment effect of cariprazine versus
placebo in the corrected QT interval using an individual correction (QTcNi) change from
time-matched baseline measurement.
For the primary pharmacodynamic parameter, the largest upper limit of the 2-sided 90%
confidence interval of the least squares mean estimate of change in QT interval using
individual correction (ΔΔQTcNi) for cariprazine 9 mg/day and 18 mg/day compared with
placebo, was lower than 10 msec, as shown in the table below:
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Table 5: Largest ΔΔ QTcNi Following Treatment with Cariprazine 9 mg/day and
18 mg/day—PD Analysis Population – Trial RGH-MD-02
Treatment

Time-Matched Mean ∆QTcNi

Largest
2-Sided 90% CI
Difference in for Difference in
LSM, ∆∆QTcNi
LSM

Placebo
(N1 = 58)

Cariprazine
(N1 = 47)

Cariprazine 9 mg/day (N = 44)

6.962

5.963

–0.998

–5.533, 3.537

Cariprazine 18 mg/day (N = 35)

3.318

5.031

1.713

–2.986, 6.412

Placebo is the moxifloxacin/placebo-risperidone and the placebo-risperidone/moxifloxacin groups combined at the
corresponding time point. LSM = least squares mean; N = number of patients with nonmissing baseline and
postbaseline Holter ECG assessment; N1 = number of patients in the PD Analysis Population for the specific
category; PD = pharmacodynamic; QTcNi = QT interval corrected for heart rate using an individual correction;
∆QTcNi = change from baseline in QTcNi; ∆∆ QTcNi = LS mean of ∆QTcNi in treatment group (cariprazine or
moxifloxacin) – LSM of ∆QTcNi in placebo group. Electronically copied and reproduced from sponsor’s
submission: ISS, Table 10.5-1, page 356.

The sponsor concluded that there was no evidence that cariprazine results in statistically or
clinically significant QTc prolongation following a therapeutic dose (9 mg/day) and a
supratherapeutic dose (18 mg/day). In addition, the sponsor noted that no patients treated
with cariprazine experienced QTc increases > 60 msec from baseline, nor did any patient
experience a QTc of > 500 msec in the trial. I am in agreement with the sponsor’s findings,
which were also extensively reviewed by the Interdisciplinary Review Team for QT
Studies (see Section 4.6 below).

4.4.3 Pharmacokinetics
Cariprazine is converted to several metabolites, two of which, desmethyl cariprazine
(DCAR) and didesmethyl cariprazine (DDCAR), possess similar pharmacologic activity to
the parent drug. Terminal elimination half-life is long for all active moieties, ranging
between 4 to 7 days for cariprazine, 2 to 4 days for DCAR, and 4 to 10 weeks for DDCAR,
based on the trials with a prolonged PK sampling period. CYP3A4 and, to a lesser extent,
CYP2D6 appear to be the 2 major enzymes involved in the metabolism of cariprazine and
its major metabolites based on studies with human recombinant CYP enzymes and/or liver
microsomes.
Following the first dose in a multiple-dose regimen, cariprazine was consistently the most
prominent moiety in plasma. After single dose administration, cariprazine had the highest
Cmax but DDCAR had similar AUC due to its very long elimination half-life. Tmax generally
occurred between 3-6 hours for cariprazine and 6-10 hours for DCAR. For DDCAR, Tmax
occurred late, often around 336 hours postdose.
Steady-state plasma exposure of cariprazine and active metabolites increased in a dose
proportional manner over the therapeutic dose range of 1.5 to 12 mg/day. After multiple
dose administration, DDCAR is the most prominent moiety in plasma. Steady-state AUC0-τ
(AUC from time 0 to time t) of DDCAR is approximately 3-fold higher than AUC0-τ of
cariprazine, while the AUC0-τ of DCAR is around 30% to 40% of the AUC0-τ of the parent
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drug, suggesting that DDCAR may be responsible for a significant portion of the
pharmacological activity following chronic administration of cariprazine. Following multipledose administration, Tmax occurs around 3-4 hours for cariprazine and 4-8 hours for DCAR
and DDCAR. DDCAR reaches 90% of steady state in about 31 days; 90% of steady state
for cariprazine and DCAR is reached in about 4 days.
Cariprazine is extensively distributed into tissues with an estimated volume of distribution of
central compartment of 454 L and a peripheral volume of distribution of 412 L. Binding of
cariprazine and its major active metabolites to plasma protein ranges from 91 to 97%.
Plasma clearance of cariprazine is around 20 to 30 L/h.
Systemic exposure (Cmax and AUC) of cariprazine, DCAR, and DDCAR for female subjects
was higher than in male subjects after a single dose of 2 mg cariprazine by 50% to 63% for
Cmax and 25% to 65% for AUC partly due to differences in weight. Based on population PK
analysis, females had a 23% higher total cariprazine (ie, sum of cariprazine, DCAR, and
DDCAR) steady-state AUC and Cmax. Differences in Cmax and AUC due to race were about
50% or less. These differences are not considered to be clinically relevant.
Because single doses of more than 2 mg and multiple doses of more than 1 mg/day are not
well tolerated in healthy volunteers, characterization of the PK of cariprazine and the two
major active metabolites in standard clinical pharmacology trials (ie, healthy volunteers) at
all the therapeutic doses was not possible. The pharmacokinetics of cariprazine and the
major active metabolites were further characterized at steady state and at therapeutically
relevant doses using a population PK approach by incorporating pooled PK data from
clinical trials including efficacy and safety trials in patients with up to 48 weeks of treatment.
Furthermore, a number of the clinical pharmacology trials were conducted in schizophrenia
patients.
The mass balance and metabolic profiling trial of cariprazine was conducted in
schizophrenia patients following multiple-dose administration of 12.5 mg/day nonradiolabeled cariprazine (Trial RGH-MD-01). In this trial, the average total daily excretion of
cariprazine and its metabolites in excreta (urine and feces) was ~61%. The overall average
daily excretion of cariprazine and its metabolites in urine was ~21% of daily dose, whereas
the overall average daily excretion of cariprazine and its metabolites in feces was ~40%,
suggesting that both renal and biliary routes are important for excretion of cariprazine and
its metabolites. Only ~5% of the daily dose was excreted as unchanged cariprazine.
The major transformation pathways for the elimination of cariprazine include hydroxylation
(~34%), demethylation (~15%), and dealkylation (~7%). The two major active metabolites
of cariprazine, DCAR and DDCAR, are produced by demethylation. The less than complete
recovery of cariprazine moieties in the excreta is likely due to the fact that the didesmethyl
metabolite as well as other metabolites were not at steady state at the time of evaluation.
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4.4.4 Pharmacometrics
Dr. Joo-Yeon Lee, Senior Pharmacometric Reviewer, Division of Pharmacometrics, Office
of Clinical Pharmacology (OCP), performed an exposure-response analysis of
pharmacometric efficacy and safety data from the pivotal trials (see Sections 6.1and 6.2
for a discussion of the pivotal trials for schizophrenia and bipolar mania, respectively).
In the schizophrenia pivotal trials, a time- and concentration (cariprazine + DCAR +
DDCAR) -dependent improvement in the change in the primary efficacy parameter
(PANSS) was demonstrated, as shown in the figure below (electronically copied from Dr.
Lee’s figure):
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Figure 3: Change in PANSS and Mean Daily Dose over Time – Trial RGH-MD-17

In Trial RGH-MD-11, which included patients rolled over from the pivotal Trials RGH-MD-04
and RGH-MD-05, the PANSS score improved gradually during the open-label study and
then reached a plateau, as shown in the figures below:
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Figure 4: Change in PANSS and Mean Daily Dose over Time – Trial RGH-MD-17

Furthermore, Dr Lee noted that the majority of patients (~60%) in Trial RGH-MD-11 (doses
of 3-9 mg/day) took a maximum dose of 6 mg daily, as shown in the figure below. Only
20% of patients took the 9 mg dose. Based on Dr. Lee’s exploration of individual dose-time
profiles, many patients who were given 9 mg stopped the dose in the middle of the trial,
presumably because of intolerance. In addition, Dr. Lee observed that, compared with Trial
RGH-MD-17 where lower doses (1.5-4.5 mg) were used, the effect size did not show much
difference.
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Figure 5: Percent of Patients by Dose over Time – Trial RGH-MD-11

In addition, the incidence of the most frequent adverse events (akathisia, EPS,
nausea/vomiting, and Parkinsonism; see Section 7.4.1) increased with dose, as shown in
the figures below (electronically copied from Dr. Lee’s figures):
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Figure 6: Incidence of Common AEs – Dose-response: Schizophrenia Program

Therefore, Dr. Lee made a preliminary recommendation that the maximum dose for
treatment of schizophrenia should be 4.5-6 mg daily because the efficacy was well
maintained at 4.5 mg daily in Trial RGH-MD-17, there was not a significant difference in
treatment effect at higher doses in Trial RGH-MD-11 compared to the lower doses in Trial
RGH-MD-17, and the incidence of the four common AEs increased sharply at high doses.
Dr. Lee also examined the dose-response relationship (change in the primary efficacy
parameter [YMRS] over time) in the pivotal bipolar mania trials (RGH-MD-32 and RGH-MD33; see Section 6.2.2). In the only fixed-flexible dose trial (RGH-MD-33), no additional
efficacy benefit was observed in the high-dose group (6-12 mg daily) compared to the low
dose group (3-6 mg daily), as shown in the figures below (electronically copied from Dr.
Lee’s figures):
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Figure 7: Change in YMRS (ΔYMRS) Time Profile – Bipolar Mania Program

Furthermore, based on plasma concentration-time profiles, the efficacy reached a plateau
at the 4.5 mg dose in the pivotal trials, as shown in the figures below (electronically copied
from Dr. Lee’s figures):
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Figure 8: Exposure-Response Relationship – Pivotal Bipolar Mania Trials

This plateau was also apparent in the long-term (16-week) open-label trial (RGH-MD-36),
as shown in the figures below (electronically copied from Dr. Lee’s figures):
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Figure 9: Change in YMRS and Distribution of Modal Dose over Time

However, as in the schizophrenia program, the incidence of the common AEs (akathisia,
EPS, nausea/vomiting, and Parkinsonism) increased in a concentration-dependent manner,
as shown in the figures below (electronically copied from Dr. Lee’s figures):
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Figure 10: Incidence of Common AEs versus Plasma Concentration of Active
Moieties (Cariprazine, DCAR, DDCAR)

Therefore, Dr. Lee made a preliminary recommendation that the maximum dose for
treatment of bipolar mania should be 4.5 mg because there is no clear concentrationdependent relationship to efficacy, although a clear time effect is seen, and there is a clear
concentration-dependent relationship to common AEs.

4.4.5 Office of Clinical Pharmacology
The Office of Clinical Pharmacology (OCP) Review Team (Huixia Zhang, Ph.D., Joo-Yeon
Lee, Ph.D., Atul Bharattaram, Ph.D., and Hao Zhu, Ph.D.) has determined that there is
sufficient clinical pharmacology and biopharmaceutics information provided in the NDA to
support a recommendation of approval of cariprazine.
The OCP Review Team has concluded that, based on risk and benefit profiles as explained
above in Section 4.4.4, the maximum recommended maintenance doses for the treatment
of schizophrenia and bipolar mania are 6 mg/day and 4.5 mg/day, respectively.
Furthermore the OCP Review Team noted that following short-term treatment (i.e., <1
week), cariprazine is the major moiety contributing to the clinical effectiveness and safety.
However, following long-term treatment (i.e., ≥ 2 weeks), the total exposure of active moiety
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increases substantially over time (~25-fold increase between Day 1 and Day 14 following
0.5 mg cariprazine once daily dosing), as demonstrated in the figure below (electronically
copied from Dr. Lee’s figures).
Figure 11: Simulated Concentration-Time Profile of Cariprazine, DCAR, DDCAR After
Multiple Doses of 0.5 mg

In the long-term, the main contributor to clinical effectiveness and safety is DDCAR, which
has an estimated mean half-life of ~2-3 weeks after 0.5-1 mg once daily dosing. In a study
in which patients received 12.5 mg/day for 27 days, DDCAR exposure was about 3 fold
higher than that for cariprazine, accounting for 70% of total activity.
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In addition, the OCP Review Team reached the following conclusions regarding cariprazine
in the treatment of schizophrenia and bipolar mania:






Cariprazine can be taken with or without food.
No dose adjustments are necessary based on race, gender, renal dysfunction (mild
to moderate impairment), hepatic dysfunction (mild to moderate hepatic impairment),
CYP2D6 genotype status, or in patients coadministered a CYP2D6 inhibitor. Effect
of severe hepatic impairment on the PK after cariprazine administration remains
unknown, hence cariprazine is not recommended in this patient population.
Cariprazine should be reduced by half in patients coadministered with strong CYP3A
inhibitors.
Cariprazine solubility (and consequently, absorption) is pH-dependent. Therefore, in
vivo drug-drug interaction study when cariprazine is coadministered with a proton
pump inhibitor should be required as a Post-Marketing Commitment (PMC).

4.5 Office of Scientific Investigation (OSI)
A total of 220 sites participated in the 10 completed cariprazine clinical trials of
schizophrenia and bipolar mania. There were 8 sites (5 US sites and 3 sites in Ukraine)
that were inspected by Office of Regulatory Affairs (ORA). Of the 8 site inspections, four
sites received an FDA form 483, but the site of Dr. Joseph Kwentus was noteworthy
because the Office of Scientific Investigations (OSI) investigator identified approximately
200 potentially unreported adverse in the FDA Form 483. As a result of this finding, the
sponsor implemented a full investigation at Dr. Kwentus’s site. For some out-patient sites,
like Dr. Kwentus’s site, investigators relied on an affiliated hospital to follow the patients
during the in-patient portion of the trial. Following the investigation, the sponsor concluded
that the complete original in-patient charts that were reviewed by the OSI Investigator were
not reviewed by the site staff and Forest regional site monitors (RSMs) during the conduct
of the trials. The RSM reviewed the copies of the in-patient records that were provided by
the study coordinator during the monitoring visits with the understanding that the copies
were complete in-patient records. It is now apparent that the copies were incomplete.
In the sponsor’s investigation, a total of 318 additional AEs were identified across the 7
trials conducted by Dr. Kwentus: RGH-MD-16, RGH-MD-04, RGH-MD-31, RGH-MD-32,
RGH-MD-11, RGH-MD-17, RGH-MD-36, RGH-MD-56, and RGH-MD-75. The AEs appear
to be consistent with the AEs reported at all other sites who participated in these trials, and
there were no new SAEs or AEs leading to trial discontinuation. The sponsor reports that
the additional AEs had little impact on AE incidence rates and there is no meaningful
change in the overall safety profile of cariprazine presented in the NDA. Furthermore, a
post-hoc sensitivity analysis for efficacy conducted by the sponsor, excluding Dr. Kwentus’s
site, demonstrated no meaningful differences to the efficacy conclusions for any of the
efficacy trials based on analyses for the primary/secondary efficacy endpoints for
schizophrenia (PANSS, CGI-S) and bipolar mania (YMRS, CGI-S). In addition, the sponsor
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5 Sources of Clinical Data
5.1 Tables of Studies/Clinical Trials
The cariprazine clinical program included 13 Phase 1 studies and 18 Phase 2/3 studies: 26
studies were completed and 5 were ongoing as of the NDA clinical cut-off date of April 30,
2012. However, upon submission of the 120-day Safety Update Report (March 19, 2013),
the sponsor reported that since the April 30, 2012 clinical cutoff date for the NDA, Trial
RGH-MD-11 has been completed and 6 studies have been initiated. All 6 studies were
initiated by Mitsubishi Tanabe Pharma Corporation, and all are non-IND studies conducted
outside of the United States. Therefore, a total of 27 cariprazine clinical studies are
completed and 10 studies are ongoing as of the October 31, 2012 cutoff date for studies
included in the 120-day Safety Update. The studies are listed in the tables below:
Table 7: Bioavailability Studies
Study
Number
RGH-PK-10

Study Design

Single-center, randomized, openlabel, parallel-group, single-dose
study assessing the effects of
food and gender on PK of
cariprazine
RGH-PK-14
Single-center, randomized, openlabel, parallel-group, single-dose
study assessing the effect of food
on PK of cariprazine to-bemarketed capsule
Source: Section 5.2, Tabular Listing, pages 5-6

Drugs/Dose/Duration

Cariprazine 2 mg single
oral dose, fasted and fed

Cariprazine to-bemarketed capsule: 1.5 mg
single oral dose, fed and
fasted
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Table 8: Pharmacokinetic (PK) Studies
Study
Number

Study Design

Drugs/Dose/Duration

RGH-188-001

Phase 1 randomized, doubleblind, placebo-controlled,
escalating single oral dose
safety, tolerability, and PK
study

Cariprazine capsule (oral):

A002-A1
A002-A2

RGH-188-002

RGH-MD-01

RGH-MD-18

RGH-PK-04

A002-A6

RGH-PK-07

Phase 1 randomized, doubleblind, placebo-controlled,
single-dose PK study
Phase 1 randomized, doubleblind, placebo-controlled,
escalating multiple-dose PK
study
Phase 1 randomized, doubleblind, placebo-controlled,
escalating multiple-dose PK
study

Phase 1b, randomized,
double-blind, placebocontrolled, multiple-cohort,
group-sequential, doseescalating, safety, tolerability,
and PK study
Phase 1b, randomized,
double-blind, placebocontrolled, multiple-cohort,
group-sequential, doseescalating, PK study
Open-label, parallel-group,
single- and multiple-dose,
hepatic impairment study
Phase 2, open-label, singledose, parallel-group,
comparative study of
Japanese, South Korean,
Taiwanese, and Caucasian
Males
Phase 1, open-label, parallelgroup, multiple-dose, drugdrug interaction study
between cariprazine and
ketoconazole

Part 1: 0.5-, 1-, 1.5-, 2-, and 2.5
mg single dose
Part 2: 2 mg single dose, fasted
and fed
Cariprazine capsule (oral):
0.2-, 0.5-, and 1-mg single-dose
Cariprazine capsule (oral):
0.5 and 1 mg once daily for 14
days
Cariprazine capsule (oral):
Cohort 1: 0.5 mg every other
day X 13 days (7 doses
Cohort 2: 0.5 mg/day X 14 days
Cohort 3: 0.5 mg/day X 2 days,
then 1 mg/day X 12 days
Cohort 4: 1 mg/day X 21 days
Cariprazine capsule (oral):
0.5 mg up to 12.5 mg for up to
22 days (Cohorts A, B, C, D, H,
E, I) or 30 days (Cohort G)
Cariprazine capsule (oral):
1.5 to 24 mg/day in 4 cohorts
Cariprazine capsule (oral):
Part A: 1-mg single-dose
Part B: 0.5 mg/day X 14 days
Cariprazine tablet (oral):
1-mg single dose

Cariprazine capsule (oral):
Group A: cariprazine 0.5
mg/day with ketoconazole 400
mg/day X 20 days
Group B: cariprazine 0.5
mg/day X 14 days
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Number and
Type of
Subjects
40 healthy male
subjects

Study
Status

24 healthy male
Japanese subjects

Completed

20 healthy male
Japanese

Completed

32 healthy male
subjects

Completed

62 patients with
schizophrenia or
schizoaffective disorder
(PANSS ≤ 21 on
PANSS Positive
Subscale)
36 patients with
schizophrenia or
schizoaffective disorder
(CGI-S ≤ 4)

Completed

Healthy subjects and
patients with impaired
hepatic function. Part A:
24; Part B: 24 (13 of
them enrolled in Part A
50 healthy male
subjects (Japanese,
South Korean,
Taiwanese, and
Caucasian)

Completed

36 healthy subjects

Completed

Completed

Completed

Completed

Clinical Review
{Insert Reviewer Name}
{Insert Application Type and Number}
{Insert Product Trade and Generic Name}
Source: Section 5.2, Tabular Listing, pages 7-12

Table 9: Pharmacodynamic (PD)/Pharmacokinetic (PK) Studies
Study
Number

Study Design

Drugs/Dose/Duration

RGH-188-003

Phase 1, open-label,
single- and multiple-dose,
D2-receptor occupancy
study
Phase 1b, randomized,
double-blind, placebo- and
moxifloxacin-controlled,
parallel-group, multipledose, intensive QT study
Phase 2b, open-label,
multiple-dose, D3/D2
receptor occupancy study

Cariprazine capsule (oral):
0.5-mg single dose
0.5 mg/day X 2 days, then 1
mg/day X 12 days
Cariprazine capsule (oral):

RGH-MD-02

Number and
Type of
Subjects
5 healthy male subjects

129 patients with
schizophrenia or
1.5-18 mg/day X 35 days
schizo-affective
disorder (CGI-S score ≤
4)
RHG-MD-14
Cariprazine capsule (oral):
8 patients with
diagnosis of
0.5-3 mg/day X 14 days
schizophrenia for at
least 1 year
RGH-PK-15
Phase 1, open-label,
Cariprazine capsule (oral):
Patients with diagnosis
multiple-dose, D3/D2
of schizophrenia for at
receptor occupancy, PET
0.5-12 mg/day up to 25 days
least 1 year (2 patients
study
randomized as of cutoff date of 4-30-12)
Source: Section 5.2, Tabular Listing, pages 13-16; and 120-Day Safety Update.
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Table 10: Efficacy and Safety Studies: Schizophrenia
Study
Number
RGH-MD-03
(6.1.2.4 Trial
RGH-MD-03)
RGH-MD-04
(6.1.2.1 Trial
RGH-MD-04)
RGH-MD-05
(6.1.2.2 Trial
RGH-MD-05)

RGH-MD-16
(6.1.2.3 Trial
RGH-MD-16)

Study Design

Drugs/Dose/Duration

Phase 2, randomized,
double-blind, placebocontrolled, parallel-group,
flexible-dose, efficacy and
safety study
Phase 3, randomized,
double-blind, placebo- and
active-controlled, parallelgroup, fixed-dose, efficacy
and safety study
Phase 3, randomized,
double-blind, placebocontrolled, parallel-group,
fixed/flexible-dose, efficacy
and safety study

Cariprazine capsule (oral):

Phase 3, randomized,
double-blind, placebo- and
active-controlled, parallelgroup, fixed-dose, efficacy
and safety study

Cariprazine capsule (oral):
1.5 mg/day
3 mg/day
4.5 mg/day
Risperidone 4 mg/day

1.5-4.5 mg/day X 6 weeks;
6-12 mg/day X 6 weeks
Cariprazine 3 mg/day
Cariprazine 6 mg/day
Aripiprazole 10 mg/day
Oral doses, 6 weeks duration
Cariprazine capsule (oral):
3-6 mg/day
6-9 mg/day

Number and Type of
Subjects
392 patients with
schizophrenia, acute
exacerbation (PANSS ≥ 80,
≥ 120)

Study
Status
Completed

617 patients with
schizophrenia, acute
exacerbation (PANSS ≥ 80,
≤ 120)

Completed

449 patients with
schizophrenia, acute
exacerbation (PANSS ≥ 80,
≤ 120)

Completed

732 patients with
schizophrenia, acute
exacerbation (PANSS ≥ 80,
≤ 120)

Completed

Patients with schizophrenia,
(PANSS ≥ 70, ≤ 120)
(85 patients randomized as
of cut-off date of 4-30-12)

Ongoing

35 patients with
schizophrenia (PANSS total
≤ 120)

Completed

Patients with schizophrenia
(PANSS positive syndrome
scale score ≤ 25; CGI-S ≤
3); 529 patients randomized
as of cut-off date of 4-30-12
Patients with schizophrenia
(PANSS ≥ 20% lower than
lead-in; CGI-S ≤ 3)
93 patients randomized as
of cut-off date of 4-30-12

Completed

6 weeks duration

6 weeks duration
RGH-MD-06

Phase 3, randomized,
double-blind, placebocontrolled, parallel-group,
fixed- and flexible-dose,
prevention of relapse study

A002-A3

Phase 2 randomized, openlabel, fixed-dose, parallelgroup, PK and exploratory
efficacy and safety study
Phase 3, long-term, openlabel, safety, tolerability, and
PK study

RGH-MD-11

RGH-MD-17

Phase 2b long-term, openlabel, flexible-dose, extension
of RGH-MD-16

Cariprazine capsule (oral):
8-week open-label run-in with
flexible (3-9 mg/day) and
fixed (3, 6, or 9 mg/day)
dosing, then 12-week openlabel stabilization (3, 6, or 9
mg/day), then double-blind
treatment (3, 6, or 9 mg/day
vs placebo) X 26-72 weeks
Cariprazine tablet (oral):
3 mg/day X14 days
6 mg/day X 14 days
12.5 mg/day X14 days
Cariprazine (oral) 3-9 mg/day
X 48 weeks

Cariprazine capsule (oral)
1.5-4.5 mg/day X 48 weeks

Source: Section 5.2, Tabular Listing, pages 17-21.
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Table 11: Efficacy and Safety Studies – Bipolar Disorder
Study
Number
RGH-MD-31
(6.2.2.1 Trial
RGH-MD-31)
RGH-MD-32
(6.2.2.2 Trial
RGH-MD-32)
RGH-MD-33
(6.2.2.3 Trial
RGH-MD-33)

Study Design
Phase 2, randomized, doubleblind, placebo-controlled,
parallel-group, flexible-dose,
efficacy and safety study in
acute mania
Phase 3, randomized, doubleblind, placebo-controlled,
parallel-group, flexible-dose,
efficacy and safety study in
acute mania
Phase 3, randomized, doubleblind, placebo-controlled,
parallel-group, fixed/flexibledose, efficacy and safety study
in acute mania
Phase 3, long-term, open-label,
flexible-dose, safety study

Drugs/Dose/Duration
Cariprazine capsule
(oral):
3-12 mg/day X 3
weeks
Cariprazine capsule
(oral):
3-12 mg/day X 3
weeks

Cariprazine capsule:
3-6 mg/day
Cariprazine capsule:
6-12 mg/day
Oral, 3 weeks duration
RGH-MD-36
Cariprazine capsule:
3-12 mg/day
Oral, 16 weeks
duration
Source: Section 5.2, Tabular Listing, pages 22-23
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Number and Type of
Subjects
238 patients with bipolar I
disorder (YMRS ≥ 20)

Study
Status
Completed

312 patients with bipolar I
disorder (YMRS ≥ 20)

Completed

497 patients with bipolar I
disorder (YMRS ≥ 20)

Completed

Bipolar I disorder (YMRS ≥
18, MADRS ≤ 18); 402
patients randomized as of
cut-off date of 4-30-12

Completed
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Table 12: Other Studies – Bipolar Depression and Major Depressive Disorder (MDD)
Study
Number
RGH-MD-52

RGH-MD-56

RGH-MD-71

Study Design

Drugs/Dose/Duration

Phase 2, randomized,
double-blind, placebocontrolled, parallel-group,
efficacy and safety study
in patients with bipolar
depression
Phase 2b, randomized,
double-blind, placebocontrolled, parallel-group,
fixed-dose, efficacy and
safety study in patients
with bipolar depression

Cariprazine capsule:
0.25-0.75 mg/day,
Cariprazine capsule:
1.5-3 mg/day
Oral, 8 weeks duration

Phase 2, randomized,
double-blind, placebocontrolled, parallel-group,
flexible-dose, efficacy and
safety study in patients
with MDD

RGH-MD-75

Cariprazine capsule:
0.75 mg/day
Cariprazine capsule:
1.5 mg/day
Cariprazine capsule:
3.0 mg/day
Oral, 8 weeks duration
Cariprazine capsule
0.1-0.3 mg/day
Cariprazine capsule
1-2 mg/day
Oral, as adjunctive therapy to
standard antidepressants
(ADTs); 8 weeks duration
Cariprazine capsule
1-2 mg/day
Cariprazine capsule
2-4.5 mg/day
Oral, 8 weeks duration

Phase 2b, randomized,
double-blind, placebocontrolled, parallel-group,
flexible-dose, efficacy and
safety study in patients
with MDD
Source: Section 5.2, Tabular Listing, pages 24-25
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Number and Type of
Subjects
233 patients with bipolar I
or II disorder (HAMD-17 ≥
20, YMRS ≤ 12)

Study
Status
Completed

Bipolar I disorder with a
current major depressive
episode; 120 patients
randomized as of cut-off
date of 4-30-12

Ongoing

231 patients with
moderate to severe MDD
(HAMD-17 ≥ 18 and
failed to respond to
adequate trials of 1 to 2
ADTs during the present
episode)
Patients with MDD
(MADRS ≥ 22 and
ongoing inadequate
response to ADT); 66
patients randomized as of
cut-off date of 4-30-12

Completed

Ongoing
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Table 13: Ongoing Studies Sponsored by Mitsubishi Pharma Corporation (Initiated
after NDA Clinical Cutoff Date [April 30, 2012])
Study
Number
A002-A4

Study Design
Phase 2/3 Double-blind (DB)
placebo-controlled

A002-A5

Phase 2/3 Long-term
extension of A002-A4

A002-A7

Phase 2/3 Long-term study

A002-A8

Phase 2/3 Safety study

Drugs/Dose/Duration
Cariprazine 3, 6, or 9 mg/day,
Risperidone 4 mg/day, or
placebo; 6 weeks duration
6-wk double-blind (DB)
phase: Cariprazine 3, 6, or 9
mg/day; or Risperidone 4
mg/day
48-wk open-label (OL) phase:
Cariprazine 3-9 mg/day
48 weeks:
OL/Cariprazine 1.5-9 mg/day
or Risperidone 2-12 mg/day
48 weeks:
OL/Cariprazine 1.5-9 mg/day

A002-A10

Type and Number of
Subjects (Planned/Actual)
Patients with schizophrenia:
480/21

Study
Status
Ongoing

Patients with schizophrenia:
480/4

Ongoing

Patients with chronic
phase/elderly schizophrenia
120/16
Patients with schizophrenia
receiving multiple
psychotropic drugs: 40/17
Healthy volunteers: 44/44

Ongoing

Bioequivalence of tablet and
Single-dose crossover: 1 mg
capsule formulations (singledose crossover)
A002-A11
Phase 2/3 Pharmacokinetic,
OL/Cariprazine 3, 6, or 9
Patients with schizophrenia:
efficacy, and safety study
mg/day; 12 weeks duration
30/13
Source: 120-Day Safety Update: Table 4-1, page 28, and Table 12-1, pages 83-84.

Ongoing
Ongoing
Ongoing

5.2 Review Strategy
This review was conducted by analyzing the completed studies listed in the tables above.
The review included clinical summaries, integrated summary of efficacy, integrated
summary of safety, and analysis of individual trials including subject data, summary tables,
and raw data provided by the sponsor. Particular attention was given to analysis of the
pivotal trials (RGH-MD-04, RGH-MD-05, and RGH-MD-16 in the schizophrenia program;
and RGH-MD-31, RGH-MD-32, and RGH-MD-33 in the bipolar mania program), as well as
Trial RGH-MD-03 which provided supporting efficacy and safety data in the schizophrenia
program, and the overall safety data.

6 Review of Efficacy
Efficacy Summary
In the treatment of patients with schizophrenia, cariprazine demonstrated efficacy in 3
pivotal, 6-week, randomized, double-blind, placebo-controlled trials (RGH-MD-04, RGHMD-05, and RGH-MD-16) at doses of 1.5 to 9 mg/day. Two of the trials used a fixed-dose
design with cariprazine 1.5, 3, 4.5, and 6 mg/day (RGH-MD-04: 3 and 6 mg/day; and RGHMD-16: 1.5, 3, and 4.5 mg/day), and one pivotal trial used a fixed/flexible-dose design with
cariprazine doses of 3 to 6 mg/day and 6 to 9 mg/day (RGH-MD-05). In each of the 3 trials,
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6.1.2 Trial Summaries
6.1.2.1 Trial RGH-MD-04
This trial was a phase 3, 9-week, multinational, multicenter, randomized, double-blind,
placebo- and active-controlled, parallel-group, fixed-dose trial to evaluate the safety and
efficacy of cariprazine in the acute exacerbation of schizophrenia. The trial, initiated on
April 23, 2010 and completed on December 20, 2011, was conducted at a total of 58
centers: 20 in the United States, 14 in Russia, 12 in Ukraine, and 12 in Romania.
Objective
The objective of the trial was to evaluate the efficacy, safety, and tolerability of cariprazine
relative to placebo in patients with acute exacerbation of schizophrenia.
Trial Population
The trial population included male or female inpatients 18 to 60 years of age, inclusive,
meeting DSM-IV-TR criteria for schizophrenia based on Structured Clinical Interview for
DSM-IV and meeting the key inclusion/exclusion criteria below. A total of 600 patients were
planned for inclusion in the trial.
Key Inclusion Criteria
1.
2.
3.
4.
5.
6.
7.
8.
9.

Diagnosis of schizophrenia for a minimum of 1 year before Visit 1
Current psychotic episode (schizophrenia exacerbation) < 2 weeks’ duration at Visit 1
Structured Clinical Interview for PANSS total score ≥ 80 and ≤ 120
Rating of at least 4 (moderate) on at least 2 of the following 4 PANSS positive
symptoms: delusions, hallucinatory behavior, conceptual disorganization, and
suspiciousness/persecution
CGI-S score ≥ 4
At least 1 psychotic episode that required hospitalization or a change in
antipsychotic medication or other intervention during the 1 year before Visit 1
Negative serum β-human chorionic gonadotropin pregnancy test (female patients of
childbearing potential only)
Normal physical examination, vital signs, clinical laboratory test results, and ECG
results or abnormal results that were judged not clinically significant by the
Investigator
Body mass index (BMI) between 18 and 40 kg/m2, inclusive

Key Exclusion Criteria
1. Currently met DSM-IV-TR criteria for schizoaffective disorder, schizophreniform
disorder, and other psychotic disorders; bipolar I and II disorder; pervasive
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developmental disorder, mental retardation, delirium, dementia, amnestic and other
cognitive disorders; known or suspected borderline or antisocial personality disorder
or other DSM-IV-TR axis II disorder of sufficient severity to interfere with
participation in the study; substance abuse or dependence (other than nicotine or
caffeine) within the prior 3 months
2. Patients in their first episode of psychosis
3. Treatment-resistant schizophrenia over the last 2 years, defined as little or no
symptomatic response to at least 2 antipsychotic trials of an adequate duration (at
least 6 weeks) and at a therapeutic dose range
4. Positive blood alcohol test or positive urine drug screen for prohibited medication
(Exception: patients with a positive urine drug screen for cannabinoids, barbiturates,
opiates, or benzodiazepines were allowed in the study if discussion with the Medical
Monitor had occurred and the use of such products was discontinued before
participation in the trial. Medically appropriate episodic use [up to 3 days] of narcotic
analgesics for acute medical indications was allowed during the trial.)
5. At imminent risk of injuring self or others or causing significant damage to property,
as judged by the Investigator
6. Suicide risk, as determined by the following criteria: a) suicide attempt within the
past 2 years; b) significant risk, as judged by the Investigator, based on the
psychiatric interview or information collected in the Columbia-Suicide Severity Rating
Scale (C-SSRS)
7. Prior participation in any investigational study of RGH-188 or cariprazine
8. Female patients who are a) pregnant or breast-feeding; or b) not at least 2 years
postmenopausal, surgically sterile, or practicing a reliable method of contraception
9. Concurrent medical conditions that, in the judgment of the Investigator, might have
interfered with the conduct of the trial, confounded the interpretation of the trial
results, or endangered the patient’s well-being.
10. Clinically significant, unstable, or decompensated cardiovascular disease
11. History of seizure disorder or any other condition that would have predisposed the
patient toward a risk of seizure (e.g. stroke, significant head injury, or CNS tumor)
12. Known history of cataracts or presence of any of the following Lens Opacities
Classification System III (LOCS III) findings at the screening examination: Nuclear
Opalescence (LOCS III NO) > 4, Nuclear Color (LOCS III NC) > 4, Cortical Cataract
(LOCS III) > 3, Posterior Subcapsular Cataract (LOCS III P) > 0.5
13. Patients who met any of the following LOCS III assessment criteria: history of
intraocular surgery or laser treatment, history of current findings of ocular disease
open- or narrow-angle glaucoma, retinopathies, or corneal disease, allergies to
dilating drops, optic medications, or topical ocular anesthetics that would be used in
the ophthalmologic examination, acute bacterial or viral ocular infection, history of
clinically significant ocular trauma or complications of ocular trauma, history of
amiodarone or systemic corticosteroid use for ≥ 3 consecutive months in the past
year, intraocular pressure (IOP) > 21 mm Hg in either eye, uncontrolled diabetes or
uncontrolled systemic arterial hypertension, unable to dilate pupil to at least 6 mm in
either eye
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Trial Design
The trial was 9 weeks in duration: a no-drug washout period of up to 7 days followed by 6
weeks of double-blind treatment and a 2-week safety follow-up phase. At the end of the
screening phase, patients meeting entry criteria for this trial were randomized to 1 of 4
treatment groups in a 1:1:1:1 ratio: placebo, cariprazine 3.0 mg/day, cariprazine 6 mg/day,
or aripiprazole 10 mg/day. The dosing titration schedule for the double-blind treatment
period is shown in the table below:
Table 14: Investigational Product (IP) Dosage Titration Schedule – RGH-MD-04*
Double-blind Treatment Period
Day

1

Safety Follow-up Period

2

3
4-42
43-56
Cariprazine 3.0 mg/day
1.5 mg 3.0 mg 3.0 mg 3.0 mg
No IP
Cariprazine 6.0 mg/day
1.5 mg 3.0 mg 4.5 mg 6.0 mg
No IP
Placebo
0 mg
0 mg
0 mg
0 mg
No IP
Aripiprazole 10.0 mg/day
10 mg 10 mg 10 mg 10 mg
No IP
* Source: Section 5.3.5.1 rgh-md-04, Table 9.4.2.1-1, page 50

Randomized patients remained hospitalized for a minimum of 4 weeks following the
initiation of double-blind investigational product. Starting on Day 28 of the double-blind
treatment phase, patients could be discharged and followed as outpatients at the discretion
of the Investigator if all of the following criteria were met:




CGI-S ≤ 3 assessed within 24 hours before discharge
No significant risk of suicide or violent behavior (Investigator’s clinical judgment)
Patient was ready for discharge in the opinion of the Investigator

Patients who did not meet the discharge criteria on Day 28 could be reevaluated for
discharge any time after Day 28 and before Day 42. If a patient experienced a clinical
deterioration at any time after discharge, he or she may, at the discretion of the
Investigator, have been rehospitalized. Any rehospitalization qualified as an SAE.
Patients who completed 6 weeks of double-blind treatment were eligible to enter a 52-week
open-label extension trial (RGH-MD-11). Patients who completed the trial but did not enter
the extension trial and patients who prematurely discontinued before completing 6 weeks of
double-blind treatment were followed for 2 more weeks and were evaluated for safety
assessments at the end of the 2-week safety follow-up phase.
A schematic of the trial design is provided in the figure below:
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Figure 12: Trial Design – Trial RGH-MD-04

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1.1 rgh-md-04 Volume 1, page 40

Concomitant Medication
Tapering and discontinuation of psychotropic medications occurred before trial entry during
the washout period, which consisted of up to 7 days. For nonpsychotropic medications, a
washout was not required.
For the duration of the trial, additional psychotropics, including antipsychotics,/neuroleptics,
antidepressants, stimulants, anticonvulsants/mood stabilizers,
sedatives/hypnotics/anxiolytics, dopamine-releasing drugs or dopamine agonists, and
psychotropic drugs not otherwise specified (including herbal products), were not allowed.
However, zolpidem, zaleplon, chloral hydrate, and eszopiclone were allowed as needed for
insomnia. For treatment of agitation, restlessness, irritability, and hostility, limited daily
doses of lorazepam, oxazepam, or diazepam were allowed, as shown in the table below:
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Table 15: Allowed Benzodiazepine Use – Trial RGH-MD-04

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1.1 rgh-md-04, Table 9.4.7-1, page 56

Diphenhydramine and benztropine were allowed to treat emerging or worsening
extrapyramidal symptoms (EPS) during the trial, and propranolol was allowed for treatment
of akathisia.
Efficacy Evaluation


Primary Efficacy Endpoint

The change from Baseline (prior to receiving double-blind investigational product) to Week
6 in Positive and Negative Syndrome Scale (PANSS) was the primary efficacy endpoint.


Secondary Efficacy Endpoints

The secondary efficacy endpoint was the change from Baseline to Week 6 in Clinical
Global Impressions-Severity (CGI-S) score. Additional efficacy assessments included the
change from Baseline to Week 6 in the 16-Item Negative Symptom Assessment (NSA-16),
Clinical Global Impression-Improvement (CGI-I) score, Schizophrenia Quality of Life Scale
(SQLS), Cognitive Drug Research (CDR) Attention Battery, and Color Trails Test (CTT).
Safety Assessments
Safety assessments included the following:












Adverse event monitoring
Clinical laboratory (CBC, electrolytes, glucose, liver and kidney function, lipid profile,
urinalysis, thyroid tests, hemoglobin A1C)
Urine drug screen (UDS)
Blood alcohol level
Pregnancy test (for women of childbearing potential)
Serum prolactin
Vital signs (including orthostatics)
ECG
Physical examination
Ophthalmologic examination
Abnormal Involuntary Movement Scale (AIMS)
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Statistical Analysis


Patient Populations

Four populations were considered in the statistical analysis of the trial:
1. The Screened Population consisted of all patients who had a Visit 1, received a
screening number, and signed the informed consent form.
2. The Randomized Population consisted of all patients in the Screened Population
who were randomized to a treatment group.
3. The Safety Population consisted of all patients in the Randomized Population who
took at least 1 dose of double-blind investigational product.
4. The Intent-to-Treat (ITT) Population consisted of all patients in the Safety
Population who had at least 1 postbaseline assessment of the PANSS total score.


Patient Disposition

A patient was considered a completer if the patient completed Visit 8, the last visit of the
double-blind treatment phase. The number and percentage of patients who completed the
double-blind treatment phase, who prematurely discontinued during the double-blind
treatment phase, who entered the safety follow-up phase, who were discharged, and who
were rehospitalized were presented by treatment group and overall for the Safety
Population. The percentage of patients who prematurely discontinued (overall and by
reason) was compared for each cariprazine dose group versus placebo using Fisher’s
exact test. All patients who prematurely discontinued were listed by discontinuation reason
for the Randomized Population.


Efficacy Analyses

The efficacy analysis was based on the ITT Population. Baseline for efficacy was defined
as the nonmissing value recorded at Visit 2, before the first dose of double-blind
investigational product. All statistical tests were 2-sided hypothesis tests performed at the
5% level of significance for main effects. All confidence intervals were 2-sided 95%
confidence intervals, unless stated otherwise.
For efficacy analyses in which study center was a factor, a small center was defined as a
center with less than 2 patients in at least 1 treatment group in the ITT Population. Small
centers were pooled to form pseudo-centers so that each treatment group included at least
2 ITT patients within the center. Pooling was done within each country.
By-visit analyses using the last observation carried forward (LOCF) approach were
presented for all efficacy parameters. In addition, by-visit analysis based on the mixedeffects model for repeated measures (MMRM) using the observed cases approach were
performed for all continuous efficacy parameters with repeated postbaseline measures.
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Primary Efficacy Parameter

The primary efficacy parameter was the change from baseline in the PANSS total score at
Week 6. The primary analysis was performed using an MMRM with treatment group, study
center, visit, and treatment group by visit interaction as the fixed effects and the baseline
value and baseline value-by-visit interaction as covariates.
To control the overall type I error rate for the multiple dose comparisons across the primary
and the secondary hypotheses, a matched parallel Gatekeeping procedure was applied.
Analysis based on analysis of covariance (ANCOVA) model, using the LOCF approach,
was also performed. The ANCOVA model included treatment group and study center as
factors and baseline PANSS total score as a covariate.
In addition, aripiprazole and placebo were compared to assess assay sensitivity of the trial,
which was not considered a primary efficacy analysis.


Secondary Efficacy Parameter

The secondary efficacy parameter was the change from baseline to Week 6 in CGI-S
score. The secondary efficacy parameter was analyzed using an MMRM similar to the one
used for the analysis of the primary efficacy parameter.


Determination of Sample Size

The primary efficacy parameter was the change from baseline to Week 6 in PANSS total
score. Adjusting for multiple comparisons involving the 2 efficacy endpoints and 2
cariprazine dose groups by using the matched parallel Gatekeeping procedure, a sample
size of 150 patients per treatment group was estimated to provide 88% power to detect an
effect size (treatment group difference relative to pooled SD) of 0.42 for the primary efficacy
parameter, at a 2-sided significance level of 5%, assuming the correlation coefficient of
within-patient assessments is 0.7 and the dropout rate is 35%.
Results
Demographics
Demographics analyses were performed on both the Safety and ITT Populations.
The mean age in the Safety Population was 38.5 years, and 63% of the patients were
male. Most patients were white (64%), with black or African-American representing 23% of
the Safety Population. There were no statistically significant differences across the
treatment groups with respect to any demographic parameter.
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Demographic characteristics of the ITT Population were similar to those of the Safety
Population.
Table 17: Demographic Characteristics at Baseline (Safety Population) – Trial RGH-MD-04
Placebo
N=153

Cariprazine, mg/day
3.0
6.0
N=155
N=157

Aripiprazole
10.0 mg/day
N=152

Total
N=617

Age (years)
38.2
37.9
38.6
39.3
38.5
Mean
18-60
18-58
18-60
18-63
18-63
Age range
Gender
63.4
63.9
63.7
61.8
63.2
% Males
36.6
36.1
36.3
38.2
36.8
% Females
Race
60.8
65.8
64.3
65.1
64.0
% Caucasian
27.5
20.6
22.9
21.7
23.2
% Black
0.7
0.6
0
1.3
0.6
% Asian
2.0
0.6
0
0.7
0.8
% Native Hawaiian or
other Pacific Islander
1.3
1.3
1.9
0.7
1.3
% Other
7.8
11.0
10.8
10.5
10.0
Missinga
Ethnicity
2.0
1.3
3.2
1.3
1.9
% Hispanic
89.5
86.5
84.7
88.2
87.2
% Non-Hispanic
8.5
12.3
12.1
10.5
10.9
Missinga
a) Data on race and ethnicity were not collected in Romania because of local regulations. However, 5 patients in
Romania had race recorded as “Other” and 2 had race recorded as “White.”
Source: Section 5.3.5.1 rgh-md-04; Table 11.2.1-1, page 93

Baseline Characteristics
Baseline physical characteristics were similar for the 4 treatment groups, with an overall
mean weight of 78.3 kg and a mean BMI of 26.4 kg/m2. There were no statistically
significant differences across the treatment groups for any physical characteristic, for either
the Safety or ITT Populations.
The most common medical conditions reported at baseline were psychiatric disorders (e.g,
insomnia, anxiety, and agitation), headache, and hypertension. Psychiatric disorders were
reported for similar percentages of patients in all treatment groups, while headache was
more common in the placebo and cariprazine 3.0 mg/day groups. Hypertension was
reported more frequently for patients in the placebo and aripiprazole 10.0 mg/day treatment
groups; however, this imbalance is unlikely to effect efficacy results and did not affect
safety results (see Section 7.4.3 on Vital Signs under Review of Safety below).
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Table 18: Common Medical History (Occurring in at Least 10% of Patients in any
Treatment Group) by System Organ Class – Safety Population
System Organ Class
Preferred Term

Placebo
n (%)
(N = 153)

Nervous system disorders

Cariprazine, mg/day

Aripiprazole
10.0 mg/day
n (%)
(N = 152)

Total
n (%)
(N = 617)

3.0
n (%)
(N = 155)

6.0
n (%)
(N = 157)

45 (29%)

43 (28%)

42 (27%)

36 (24%)

166 (27%)

25 (16%)

25 (16%)

21 (13%)

19 (12%)

90 (15%)

62 (40%)

60 (39%)

55 (35%)

56 (37%)

233 (38%)

Insomnia

55 (36%)

54 (35%)

53 (34%)

50 (33%)

212 (34%)

Anxiety

44 (29%)

48 (31%)

41 (26%)

44 (29%)

177 (29%)

Agitation

19 (12%)

17 (11%)

16 (10%)

18 (12%)

70 (11%)

27 (18%)

16 (10%)

19 (12%)

24 (16%)

86 (14%)

21 (14%)

15 (10%)

14 (9%)

18 (12%)

68 (11%)

Headache
Psychiatric disorders

Vascular disorders
Hypertension

N = number of patients in the Safety Population; n = number of patients in the specified category.
Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-04; Table 11.2.2-1, page 95
Note: percentages rounded to nearest whole number.

The patients were well-matched across the treatment groups with regard to psychiatric
history. The mean duration of schizophrenia was 12.2 years, and 94% of patients were
diagnosed with paranoid schizophrenia. The majority (~5%) of the remaining patients had
undifferentiated schizophrenia. Overall, ~16% of patients had other psychiatric history, with
the majority being substance abuse disorders.
Patient Disposition
A total of 834 patients were screened for eligibility; 617 patients were randomized to
receive double-blind treatment; 617 patients received at least 1 dose of double-blind
treatment (Safety Population); and 604 patients had at least 1 postbaseline PANSS
assessment (ITT Population).
Of the 617 randomized patients, approximately 35% were enrolled in the United States,
30% in Russia, 23% in the Ukraine, and 11% in Romania.
Approximately two-thirds (~66%) of the randomized patients completed the trial. The most
frequent reasons for discontinuation were withdrawal of consent (~12%), adverse event
(AE; ~11%), and insufficient response (~9%), as shown in the table below. There were no
statistically significant differences between cariprazine 3.0 mg/day and placebo or
cariprazine 6.0 mg/day and placebo in either overall discontinuation or in individual reasons
for discontinuation.
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Table 19: Enumeration (%) of Dropouts by Reason for Dropout – Trial RGH-MD-04
Cariprazine mg/day
Aripiprazole
10 mg/day
3.0
6.0
n (%)
n (%)
n (%)
153 (100%)
155 (100%)
157 (100%)
152 (100%)
Total Randomized
95 (62%)
104 (67%)
97 (62%)
114 (75%)
Study Completers
58 (38%)
51 (33%)
60 (38%)
38 (25%)
Dropouts
1 (1%)
0
0
0
Did not meet inc/exc criteria
17 (11%)
15 (10%)
20 (13%)
14 (9%)
Adverse event
20 (13%)
15 (10%)
14 (9%)
8 (5%)
Lack of efficacy
2 (1%)
0
0
0
Protocol Violation
17 (11%)
19 (12%)
25 (16%)
15 (10%)
Withdrawal of consent
1 (1%)
2 (1%)
1 (1%)
1 (1%)
Lost to follow-up
Source: Section 5.3.5.1 rgh-md-04; Table 10.1-1, page 89. Note: All percentages rounded to nearest whole number.
Placebo
n (%)

Total
n (%)
617 (100%)
410 (66%)
207 (34%)
1 (<1%)
66 (10%)
57 (9%)
2 (<1%)
76 (12%)
5 (1%)

Patients may have been discharged and followed as outpatients at any time after Day 28
(Visit 6) and before Day 42 (Visit 8) of the double-blind treatment phase provided the
patient was adequately stable according to the criteria described in the Trial Design
section above. If a patient experienced clinical deterioration after being discharged, he/she
may have been rehospitalized. The percentages of patients in each treatment group who
were discharged and later rehospitalized during the double-blind treatment phase are
shown in the table below:
Table 20: Number (%) of Patients discharged and Re-hospitalized During the Doubleblind Treatment Phase of the Trial – Safety Population – Trial RGH-MD-04
Patient Status

Discharged
Rehospitalized

Placebo
n (%)
(N = 153)

Cariprazine, mg/day

Aripiprazole
10.0 mg/day
n (%)
(N = 152)

Total
n (%)
(N = 617)

3.0
n (%)
(N = 155)

6.0
n (%)
(N = 157)

19 (12%)

23 (15%)

32 (20%)

34 (22%)

108 (18%)

1 (1%)

4 (3%)

5 (3%)

3 (2%)

13 (2%)

N = number of patients in the Safety Population; n = number of patients in the specified category.
Source: Section 5.3.5.1 rgh-md-04; Table 10.1-2, page 90; percentages rounded to nearest whole number.

Concomitant Medication Use
As shown in the table below, the most commonly used concomitant medications were
psycholeptics, which were used most frequently in the placebo and cariprazine 3.0 mg/day
groups and least frequently in the cariprazine 6.0 mg/day group. The most frequently used
medications other than psycholeptics were analgesics (used most frequently in the
aripiprazole 10.0 mg/day group) and anti-inflammatory and anti-rheumatic products (used
most frequently in the placebo treatment group).
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Table 21: Most Common Concomitant Medications Used During the Double-blind
Treatment Phase – Safety Population – Trial RGH-MD-04
Therapeutic Drug Classa
Drug Name

Placebo
n (%)
(N = 153)

Cariprazine, mg/day
3.0
n (%)
(N = 155)

6.0
n (%)
(N = 157)

Aripiprazole
10.0 mg/day
n (%)
(N = 152)

Total
n (%)
(N = 617)

Any concomitant medication

82 (54%)

86 (56%)

90 (57%)

81 (53%)

339 (55%)

Psycholeptics

62 (40%)

62 (40%)

54 (34%)

55 (36%)

233 (38%)

Zolpidem

38 (25%)

43 (28%)

30 (19%)

38 (25%)

149 (24%)

Zaleplon

8 (5%)

6 (4%)

16 (10%)

11 (7%)

41 (7%)

29 (19%)

29 (19%)

24 (15%)

33 (22%)

115 (19%)

28 (18%)

26 (17%)

20 (13%)

31 (20%)

105 (17%)

27 (18%)

19 (12%)

19 (12%)

22 (14%)

87 (14%)

23 (15%)

18 (12%)

16 (10%)

21 (14%)

78 (13%)

Analgesics
Paracetamol
Anti-inflammatory and
antirheumatic products
Ibuprofen

Note: A drug name or therapeutic drug class is included if ≥ 10% of patients in any treatment group used the drug or
used a drug that was within the therapeutic drug class. Any medications started after the last dose of double-blind
investigational product were not summarized.
a. March 2011 Version or newer of WHO Drug Dictionary was used to code concomitant medication; therapeutic
drug class was determined by the ATC2 class. ATC2 = Anatomic Therapeutic Chemical classification level 2; N =
number of patients in the Safety Population; n = number of patients in the specified category; WHO = World Health
Organization. Source: Section 5.3.5.1 rgh-md-04; Table 11.2.5-1, page 99. Note: percentages rounded to nearest
whole number.

During the double-blind treatment period, benzodiazepines were used to control agitation,
restlessness, irritability, and hostility. The majority of patients treated with benzodiazepines
received lorazepam (~34%), and the mean daily doses were similar between treatment
groups. In accordance with protocol restrictions, benzodiazepine use decreased during the
course of the trial. The percentage of patients who received lorazepam in the 3 mg
cariprazine group (~46%) was higher compared to the 6 mg group (~41%), placebo group
(~39%), and aripiprazole (~38%). However, when the use of other benzodiazepines is
taken into account, there are no significant imbalances between treatment groups that
could have affected trial outcome, as shown in the table below:

66
Reference ID: 3344534

Clinical Review
{Insert Reviewer Name}
{Insert Application Type and Number}
{Insert Product Trade and Generic Name}
Table 22: Overall Concomitant Benzodiazepine Use – Trial RGH-MD-04

Clonazepam
Diazepam
Lorazepam
Oxazepam
Total

Placebo
(N=153)
n (%)

Cariprazine 3 mg
(N=155)
n (%)

Cariprazine 6 mg
(N=157)
n (%)

Aripiprazole 10 mg
(N=152)
n (%)

1 (0.7)
18 (11.8)
60 (39.2)
0
79 (51.7)

0
0
0
13 (8.4)
20 (12.7)
12 (7.9)
72 (46.5)
64 (40.8)
58 (38.2)
1 (0.6)
0
0
86 (55.5)
84 (53.5)
70 (46.1)
Source: Section 5.3.5.1, Table 14.3.2.3, pages 315-321

Total
(N=617)
n (%)
1 (0.2)
63 (10.2)
254 (41.2)
1 (0.2)
319 (51.8)

Important Protocol Violations
The most frequently reported protocol violations were use of prohibited concomitant
medication (seen most frequently in the placebo and cariprazine 3.0 mg/day treatment
groups) and positive urine drug screen (reported at similar frequencies across all 4
treatment groups). The most frequently reported prohibited concomitant medications were
psycholeptics, usually started on the last day of treatment with investigational product or
near to the end of the investigational drug treatment period (4 placebo patients, 5
cariprazine 3.0 mg/day patients, 2 cariprazine 6.0 mg/day patients, and 1 aripiprazole 10.0
mg/day patient). Across all 4 treatment groups, positive urine drug screens were reported
for cannabinoids (7 patients), cocaine (7 patients), barbiturates (4 patients), and
amphetamines (1 patient).
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Table 23: Summary of Protocol Violations - Randomized Population – Trial RGH-MD-04
Deviation

Placebo
n (%)
(N = 153)

Cariprazine, mg/day
3.0
n (%)
(N = 155)

6.0
n (%)
(N = 157)

Aripiprazole
10.0 mg/day
n (%)
(N = 152)

Patients with at least 1 protocol deviationa

14 (9.2)

13 (8.4)

10 (6.4)

11 (7.2)

Patients who discontinued from the study due
to protocol violationsb

2 (1.3)

0

0

0

Patients who failed to meet 1 or more eligibility
criteriac

4 (2.6)

0

3 (1.9)

1 (0.7)

0

1 (0.6)

0

1 (0.7)

Patients who were discharged from the hospital
prior to Visit 6d

1 (0.7)

1 (0.6)

0

1 (0.7)

Patients with positive UDS during the
double-blind treatment phasee

4 (2.6)

4 (2.6)

4 (2.5)

5 (3.3)

Patients who took prohibited
concomitant medications

8 (5.2)

8 (5.2)

4 (2.5)

4 (2.6)

Patients who took more than 1 dose of
investigational product in the same day

a
Patients may have had deviations in more than 1 category but are counted only once in the total.
b Based on the termination page of the electronic case report form: percentages are based on the Safety
Population.
c
d
e

Based on the Inclusion/Exclusion page of the electronic case report form.
Visit 6 = Day 28 ± 3 days. Patients included if discharged prior to Day 25.
Excluded patients who were positive for benzodiazepines taken as rescue medications.
N = number of patients in the Safety Population; n = number of patients in the specified category; UDS = urine
drug screen.
Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-04; Table 10.2-1, page 91

It is unlikely that these protocol violations confound the trial interpretation. Review of the
patient line listings confirms that for almost all patients who received psycholeptic
medication in protocol violation, the psycholeptic was administered at the end, or near the
end of the double-blind treatment period. In addition, the number of protocol violations for
positive urine drug screen was evenly distributed among the 4 treatment groups making it
unlikely to significantly affect results between any treatment groups. Furthermore, the small
number of patients with protocol violations is unlikely to have significant impact on the trial
results. Thus, it is unlikely that efficacy results would be significantly affected.
Dosing
This was a fixed-dose trial. Therefore, calculation of mean dosing for each treatment group
is not applicable.
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Figure 13: Least Squares Mean (SE) Change from Baseline in PANSS Total Score by
Visit (MMRM) – Intent-to-Treat Population – RGH-MD-04

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-04, Figure 11.4.1.1-1, page 102

The mean changes for each active drug relative to placebo were lower in the study centers
in the United States compared with non-United States study centers, as shown in the table
below:
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Table 27: Secondary Efficacy Parameter: Change from Baseline to Week 6 in the CGIS Score – Intent-to-Treat Population – Trial RGH-MD-041
Placebo
(N = 149)

Cariprazine, mg/day
3.0
6.0
(N = 151) (N = 154)
4.9
4.8

Aripiprazole
10.0 mg/day
(N = 150)
4.8

Baseline CGI-S score, mean
4.8
Change at Week 6 (MMRM2)
LS mean3
-1.0
-1.4
-1.5
-1.4
p-value
-----0.0044
< 0.0001
0.0001
Adjusted p-value4
-----0.0044
< 0.0001
-----Change at Week 6 (LOCF5)
LS mean
-0.7
-1.1
-1.2
-1.2
p-value
-----0.0005
< 0.0001
< 0.0001
1. Source of Table: Section 5.3.5.1 rgh-md-04; Tables 11.4.1.2-1 (page 105-106)
2. MMRM = mixed-effects model for repeated measures
3. LS = least squares
4. Adjusted p-values = adjusted by matched parallel gatekeeping procedure.
5. LOCF = last observation carried forward

The results of the additional analyses of NSA-16 total score, CGI-I score, PANSS positive
and negative scores, and the NSA-16 global negative symptoms rating were all consistent
with the primary and secondary efficacy analyses, with statistically significant
improvements relative to placebo seen for both cariprazine treatment groups and for
aripiprazole. For all the parameters except CGI-I score, larger treatment differences were
observed for the cariprazine 6.0 mg/day treatment group than for the cariprazine 3.0
mg/day treatment group.
The analysis of PANSS responders showed that higher percentages of patients in the
active treatment groups had a 30% or greater improvement in the PANSS total score than
patients treated with placebo. Statistically significant differences from placebo were seen
for the cariprazine 6.0 mg/day and aripiprazole treatment groups.
The results of the additional analyses of SQLS-R4 (Schizophrenia Quality of Life Revision
4) total score, SQLS-R4 psychosocial score, and SQLS-R4 vitality score were also
consistent with the primary and secondary efficacy analyses, with statistically significant
improvements relative to placebo seen for both cariprazine treatment groups and for the
aripiprazole treatment group. For all 3 parameters, larger treatment differences were
observed for the cariprazine 6.0 mg/day treatment group than for the cariprazine 3.0
mg/day treatment group.
Power of Attention is an assessment of focused attention and the speed of information
processing. Power of Attention declined in the placebo group and in the aripiprazole group
by 27 msec and 44 msec, respectively. In contrast, performance improved on this measure
in the cariprazine 3.0 mg/day group by 59 msec and showed a small change in the
cariprazine 6.0 mg/day group (decline of 6 msec). The cariprazine 3.0 mg/day group
showed a significantly improved performance (p = 0.0036).
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Continuity of Attention is a measure of the ability to sustain mental focus. Median changes
of this measure showed no changes in the placebo group and the aripiprazole group,
whereas performance improved by 2.00 units with cariprazine 3.0 mg/day (p = 0.0005) but
not with cariprazine 6.0 mg/day.
Conclusions
For the primary efficacy parameter, the change from baseline to Week 6 in the PANSS total
score, statistically significant improvement was seen in each cariprazine treatment group
relative to the placebo group using MMRM, with a larger treatment difference observed for
the cariprazine 6.0 mg/day treatment group (LSMD [least squares mean difference] = -6.0
for cariprazine 3.0 mg/day, adjusted p = 0.0044, and -8.8 for cariprazine 6.0 mg/day,
adjusted p < 0.0001). Cariprazine 3.0 mg/day demonstrated statistically significant
improvement over placebo at every visit from Week 3 to Week 6, inclusive. Cariprazine 6.0
mg/day demonstrated statistically significant improvements over placebo at every visit from
Week 1 to Week 6, inclusive.
A statistically significant difference was observed for each cariprazine treatment group
relative to placebo for the secondary efficacy parameter, the change from baseline to Week
6 in the CGI-S score, using MMRM, with a slightly larger treatment difference observed in
the cariprazine 6.0 mg/day treatment group (LSMD = -0.4 for cariprazine 3.0 mg/day,
adjusted p = 0.0044, and -0.5 for cariprazine 6.0 mg/day, adjusted p < 0.0001).
Significant improvements in additional efficacy parameters (PANSS positive and negative
subscale scores, PANSS response rate, CGI-I score, and NSA-16 total and global negative
symptoms score) support the robustness of the results.
6.1.2.2 Trial RGH-MD-05
This trial was a phase 3, 9-week, multinational, multicenter, randomized, double-blind,
placebo-controlled, parallel-group, fixed-/flexible-dose trial to evaluate the safety and
efficacy of cariprazine in the acute exacerbation of schizophrenia. The trial, initiated on
April 27, 2010 and completed on December 15, 2011, was conducted at a total of 41
centers: 15 in the United States, 4 in Columbia, 19 in India, and 3 in South Africa.
Objective
The objective of the trial was the same as in Trial RGH-MD-04: to evaluate the efficacy,
safety, and tolerability of cariprazine relative to placebo in patients with acute exacerbation
of schizophrenia.
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Trial Population
As in Trial RGH-MD-04, the trial population included male or female inpatients 18 to 60
years of age, inclusive, meeting DSM-IV-TR criteria for schizophrenia based on Structured
Clinical Interview for DSM-IV and meeting the key inclusion/exclusion criteria below. A total
of 450 patients were planned for inclusion in the trial.
Inclusion/Exclusion Criteria
The inclusion and exclusion criteria for Trial RGH-MD-05 were identical to the
inclusion/exclusion criteria listed above for Trial RGH-MD-04.
Trial Design
As in Trial RGH-MD-04, Trial RGH-MD-05 was 9 weeks in duration: a no-drug washout
period of up to 7 days followed by 6 weeks of double-blind treatment and a 2-week safety
follow-up phase. In Trial RGH-MD-05, at the end of the screening phase (Visit 2), patients
meeting entry criteria for this trial were randomized to 1 of 3 treatment groups in a 1:1:1
ratio: placebo, cariprazine 3-6 mg/day, or cariprazine 6-9 mg/day.
Dosing began on the same day as Visit 2. In accordance with their assigned treatment
groups, for the first 2 weeks of their double-blind treatment phase, patients received
placebo, cariprazine 3.0 mg/day (starting on Day 2), or cariprazine 6.0 mg/day (starting on
Day 4).
At the end of Week 2 (Visit 4; Day 14), the degree of response to each patient was
assessed to determine whether a dose increase was warranted. Inadequate responders at
Visit 4 (patients with <20% improvement in PANSS total score from Visit 2 and a CGI-S
score ≥ 4) who did not have significant tolerability issues as judged by the Principal
Investigator received a dose increase: patients randomized to the low-dose cariprazine
group (3-6 mg/day) received 4.5 mg/day for 2 days (Days 14 and 15) and 6 mg/day
thereafter, and patients randomized to the high-dose cariprazine group (6-9 mg/day)
received 7.5 mg/day for 2 days (Days 14 and 15) and 9 mg/day thereafter. Patients who did
not qualify as inadequate responders and those who had significant tolerability issues as
judged by the Principal Investigator did not receive a dose increase and continued taking
the same daily dose of cariprazine as they were taking in the first 2 weeks of the doubleblind treatment phase (3.0 mg/day for the cariprazine low-dose group, and 6.0 mg/day for
the cariprazine high-dose group).
Doses were fixed from the end of Week 3 to 6 (Visits 5 to 8). No further dose adjustments
except for a temporary drug discontinuation for 1 to 3 days were to be allowed after Visit 4
(Day 14).
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Table 28: Investigational Product (IP) Dosage Titration Schedule – RGH-MD-051
Safety Follow-up Period
Double-blind Treatment Period
2
3
4-13
14-15 16-20 21-42
Treatment Group: Cariprazine 3-6 mg/day
R1
1.5 mg 3 mg 3 mg 3 mg 3 mg
3 mg 3 mg
No IP
NR2 1.5 mg 3 mg 3 mg 3 mg 4.5 mg 6 mg 6 mg
No IP
Treatment Group: Cariprazine 6-9 mg/day
R1
1.5 mg 3 mg 3 mg 6 mg 6 mg
6 mg 6 mg
No IP
NR3 1.5 mg 3 mg 3 mg 6 mg 7.5 mg 9 mg 9 mg
No IP
Treatment Group: Placebo
R1
0
0
0
0
0
0
0
No IP
NR2
0
0
0
0
0
0
0
No IP
Source: Section 5.3.5.1 RGH-MD-05, Table 9.4.2.3-1, page 49
R = Responders at end of Week 2 (Visit 4, Day 14)
NR = Non-responders at end of Week 2 (patients with <20% improvement in PANSS total score from Visit 2
and a CGI-S score ≥ 4) and who did not have significant tolerability issues as judged by the Principal
Investigator
Day

1.
2.
3.

1

As in Trial RGH-MD-04, all patients were hospitalized during the screening phase.
Randomized patients remained hospitalized for a minimum of 4 weeks following the
initiation of double-blind investigational product. Using the same criteria as in Trial RGHMD-04, patients could be discharged and followed as outpatients starting on Day 28 of the
double-blind treatment phase. As in Trial RGH-MD-04, if a patient experienced a clinical
deterioration at any time after discharge, he or she may, at the discretion of the
Investigator, have been rehospitalized.
Patients who completed 6 weeks of double-blind treatment were eligible to enter a 52-week
open-label extension trial (RGH-MD-11). Patients who completed the trial but did not enter
the extension trial and patients who prematurely discontinued before completing 6 weeks of
double-blind treatment were followed for 2 more weeks and were evaluated for safety
assessments at the end of the 2-week safety follow-up phase.
A schematic of the trial design is provided in the figure below:
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Figure 14: Trial Design – Trial RGH-MD-05

Electronically copied and reproduced from sponsor’s submission: Section 5.3.5.1.1, rgh-md-05 Volume 1, page 39

Concomitant Medications
The protocol-defined rules for concomitant medications (allowed and disallowed) in Trial
RGH-MD-05 were identical to the protocol-defined rules for Trial RGH-MD-04.
Efficacy Evaluation
Efficacy evaluation, including protocol-defined primary and secondary efficacy
endpoints, were identical to those in Trial RGH-MD-04.
Safety Assessments
Safety assessments, including protocol for ophthalmologic examination and schedule of
evaluations, were identical to those in Trial RGH-MD-04.
Statistical Analysis
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The statistical analysis plan, including definitions of patient populations and patient
disposition, protocol for efficacy analyses, definition of primary and secondary efficacy
parameters, and determination of sample size, was essentially the same as in Trial
RGH-MD-04. Of course, in contrast to Trial RGH-MD-04, there was no aripiprazole
treatment arm in Trial RGH-MD-05: therefore no comparison of aripiprazole and placebo to
assess assay sensitivity was performed in Trial RGH-MD-05.
Results
Demographics
Demographics analyses were performed on both the Safety and ITT Populations.
The mean age in the Safety Population was approximately 36 years, and ~76% of the
patients were male. Most patients were Asian (~38%) or black or African-American (~36%)
of the Safety Population. There were no statistically significant differences across the
treatment groups with respect to age, sex, race, or ethnicity.
Demographic characteristics of the ITT Population were similar to those of the Safety
Population.
Table 29: Demographic Characteristics at Baseline (Safety Population) – Trial RGH-MD-05
Placebo
N=147

Cariprazine, mg/day
3.0-6.0
6.0-9.0
N=151
N=148

Total
N=446

Age (years)
36.7
36.6
35.5
36.3
Mean
18-60
18-60
18-57
18-60
Age range
Gender
74.8
78.1
76.4
76.5
% Males
25.2
21.9
23.6
23.5
% Females
Race
17.7
18.5
20.3
18.8
% Caucasian
34.7
37.1
35.8
35.9
% Black
38.1
37.1
37.8
37.7
% Asian
0.7
0.7
0.7
0.7
% American Indian or
Alaska Native
0.7
0
1.4
0.7
% Native Hawaiian or
other Pacific Islander
8.2
6.6
4.1
6.3
% Other
Ethnicity
15.6
15.9
18.2
16.6
% Hispanic
84.4
84.1
81.8
83.4
% Non-Hispanic
Source: Section 5.3.5.1 rgh-md-05; Table 11.2.1-1, page 92
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Upon review of the data, it is noted by this reviewer that the mean age of the Safety
Population enrolled at non-USA sites was lower (~33 years) compared to USA sites (~39
years), primarily due to a greater percentage of patients in the 20-29 and 30-39 years age
groups at the non-USA sites as shown in the table below. However, it is unlikely that these
age differences would affect efficacy results.
Table 30: Enumeration (%) by Age Group in USA and Non-USA Centers – Trial RGH-MD-05
Placebo

Cariprazine
Cariprazine
Total
3-6 mg/day
6-9 mg/day
Age (years)
USA
Non-USA
USA
Non-USA
USA
Non-USA
USA
Non-USA
N=74
N=73
N=79
N=72
N=77
N=71
N=230
N=216
0
7
1
4
3
1
1
4
<20
22
44
22
28
22
38
22
37
20-29
14
27
30
43
29
44
24
38
30-39
45
16
26
18
34
13
34
16
40-49
19
7
22
6
13
4
18
7
50-59
1
0
0
1
0
0
<1
1
≥60
Source: Section 5.3.5.1 rgh-md-05; Table 16.3.2, pages 5303-5308 Note: All percentages rounded to nearest whole number

In addition, there were differences in mean weight and height between USA and non-USA
subjects, with USA subjects being heavier and taller. The differences in height and weight
likely reflect differences in diet and body type and are not likely to confound efficacy results.
Baseline Characteristics
Baseline physical characteristics were similar for the 3 treatment groups, with an overall
mean weight of ~73 kg and a mean BMI of ~26 kg/m2. There were no statistically significant
differences across the treatment groups for any physical characteristic, for either the safety
or ITT Populations.
The treatment groups were well-matched with regard to psychiatric history. Most patients
(~81%) had paranoid schizophrenia. Mean duration of schizophrenia was 10.7 years, and
the mean number of prior psychiatric hospitalizations was 4.1. Approximately 13% of
patients had a history of substance-related disorders, and the proportions were similar
across the treatment groups.
Patient Disposition
A total of 446 patients were randomized to receive double-blind treatment. Of the 446
randomized patients, 230 were enrolled in the United States, 164 in India, 47 in Columbia,
and 5 in South Africa. All 446 patients received at least 1 dose of investigational product
(Safety Population), and 439 patients received at least 1 postbaseline PANSS assessment
(ITT Population).
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The sponsor identified GCP violations in trial conduct at 1 center in the United States
(Center 043) and 1 center in India (Center 504). Data from these centers were not included
in any of the summary tables or the efficacy or safety analyses. However, patient data from
these centers are included in all by-patient data listings in the study report appendix for full
disclosure. Sensitivity analyses for the primary and secondary efficacy parameters were
performed with these study centers included. Of the 12 patients who were screened at
Center 043, 6 patients were randomized and treated (5 patients completed and 1 patient
prematurely discontinued from the trial due to insufficient therapeutic response). Of the 9
patients who were screened at Center 504, 6 patients were randomized and treated (3
patients completed and 3 patients prematurely discontinued from the trial, 1 due to
insufficient therapeutic response and 2 due to withdrawal of consent).
One patient enrolled twice in the trial. The patient (Patient 0500503, cariprazine 3-6
mg/day) completed the trial in the first enrollment and enrolled at a different site (Patient
0480521, placebo) 6 months later. She was prematurely discontinued from the second
enrollment after receiving placebo for 7 days. Data from the second enrollment were not
included in any of the summary tables or the efficacy or safety analyses. They were
included in all by-patient data listings.
Approximately 60% of the randomized patients completed the trial. The most frequent
reasons for discontinuation were withdrawal of consent (~16%), insufficient therapeutic
response (~11%), and adverse event (9%), as shown in the table below. Significantly more
patients in the placebo group compared with the cariprazine 3-6 mg/day group (p = 0.0146)
and cariprazine 6-9 mg/day group (p = 0.0261) were prematurely discontinued from the trial
because of insufficient therapeutic response, and significantly more patients in the
cariprazine 6-9 mg/day group (p = 0.0174) compared with the placebo group discontinued
due to withdrawal of consent (p-values were based on Fisher’s exact test).
Table 31: Enumeration (%) of Dropouts by Reason for Dropout – Trial RGH-MD-05
Cariprazine mg/day
Total
N (%)
3.0-6.0
6.0-9.0
N (%)
N (%)
147 (100)
151 (100)
148 (100)
446 (100)
Total Randomized
88 (60)
96 (64)
86 (58)
270 (60)
Study Completers
59 (40)
55 (36)
62 (42)
176 (40)
Dropouts
1 (1)
1 (1)
1 (1)
3 (1)
Did not meet inc/exc criteria
13 (9)
14 (9)
13 (9)
40 (9)
Adverse event
26 (18)
12 (8)
13 (9)
51 (11)
Lack of efficacy
1 (1)
2 (1)
2 (1)
5 (1)
Protocol Violation
16 (11)
25 (17)
32 (22)
73 (16)
Withdrawal of consent
2 (1)
0
1 (1)
3 (1)
Lost to follow-up
0
1 (1)
0
1 (<1)
Other1
1. “Other” – Patient 0520518 chose to leave the trial. Source: Section 5.3.5.1 rgh-md-05; Table 10.1-1, page 88
Note: All percentages rounded to nearest whole number
Placebo
N (%)
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As in Trial RGH-MD-04, patients may have been discharged and followed as outpatients at
any time after Day 28 (Visit 6) and before Day 42 (Visit 8) of the double-blind treatment
phase provided the patient was adequately stable according to the criteria described in the
Trial Design section above. If a patient experienced clinical deterioration after being
discharged, he/she may have been rehospitalized. The percentages of patients in each
treatment group who were discharged and later rehospitalized during the double-blind
treatment phase are shown in the table below
Table 32: Number (%) of Patients discharged and Re-hospitalized During the Doubleblind Treatment Phase of the Trial – Safety Population – Trial RGH-MD-05

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-05; Table 10.1-2, page 89

Concomitant Medication Use
As shown in the table below, the use of anti-Parkinson drugs and beta-blockers was much
higher in the cariprazine 3-6 mg/day and 6-9 mg/day groups than in the placebo group and
reflects the incidence of EPS symptoms reported. The most commonly used concomitant
medications were psycholeptics, which were used most frequently in the cariprazine 6-9
mg/day group. This slight imbalance of psycholeptics used to treat insomnia is unlikely to
significantly confounded efficacy results.
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Table 33: Most Common Concomitant Medications Used During the Double-blind
Treatment Phase – Safety Population

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-05; Table 11.2.5-1,
page 97

During the double-blind treatment period, lorazepam was used to control agitation,
restlessness, irritability, and hostility. Mean daily doses of lorazepam were similar among
the treatment groups and decreased during the trial. Diazepam was used by 2 patients only
(Patient 0400514 in the United States and Patient 7030501 in South Africa). The
percentage of patients who received lorazepam was also similar between treatment groups
(~80% in each group).
Important Protocol Violations
The most common protocol violations were failure to meet eligibility criteria, use of
prohibited concomitant medication, and positive urine drug screen.
The most common reasons for ineligibility were lack of current psychotic episode of less
than 2 weeks’ duration at Visit 1 (5 patients) and known history of cataracts or presence of
LOCS III findings (5 patients). The most commonly used prohibited medications included
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antihypertensives (3 patients), analgesics (2 patients), and psycholeptics (2 patients).
Across all 3 treatment groups, positive urine drug screens were reported for cocaine (3
patients), cannabinoids (2 patients), and amphetamines (2 patients).
One patient was enrolled twice in the trial and is discussed above (see section on Patient
Disposition).
Table 34: Summary of Protocol Violations - Randomized Population – Trial RGH-MD-05

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-05; Table 10.2-1, page 90

Dosing
The overall mean daily dosage was ~4.2 mg/day for the cariprazine 3-6 mg/day group and
~6.6 mg/day for the cariprazine 6-9 mg/day group. Fewer patients in the cariprazine 6-9
mg/day group received a dose increase (approximately 73%, 74%, and 64% in the placebo,
cariprazine 3-6 mg/day, and cariprazine 6-9 mg/day groups, respectively).
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Figure 15: Least Squares Mean (SE) Change from Baseline in PANSS Total Score by
Visit (MMRM) – Intent-to-Treat Population – RGH-MD-05

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-05, Figure 11.4.1.1-1, page 101

The mean change from baseline at Week 6 in the United States was -8.3 in the placebo
group, -15.5 in the cariprazine 3-6 mg/day group, and -16.5 in the cariprazine 6-9 mg/day
group. In the non-United States centers, the mean change from baseline at Week 6 was 15.6 in the placebo group, -21.5 in the cariprazine 3-6 mg/day group, and -23.1 in the
cariprazine 6-9 mg/day group, as shown in the table below.
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In addition, a sensitivity analysis for change from baseline in CGI-S score at Week 6 that
included centers with GCP violations (Study Centers 043 and 504) was performed. Results
were similar to those obtained without these 2 centers (MMRM LSMD versus placebo for
cariprazine 3-6 mg/day –0.3 [adjusted p = 0.0116] and for cariprazine 6-9 mg/day –0.5
[adjusted p = 0.0003].
Compared to placebo, significant differences were observed using both the MMRM and
LOCF approach in the change to Week 6 in PANSS positive and negative scores, CGI-I
score, and NSA-16 total score. Compared to placebo, there were more responders (≥ 30%
improvement in PANSS from baseline) in the cariprazine groups, but the difference was not
statistically significant.
SQLS-R4 scores were analyzed with the ANCOVA model only. Compared to placebo,
significant differences were observed in the changes to Week 6 in SQLS-R4 total score (p
= 0.0435 cariprazine 3-6 mg/day), and SQLS-R4 vitality score (p = 0.0040 cariprazine 3-6
mg/day).
Wilcoxon rank-sum test based on the LOCF approach was used to analyze the CDR
attention battery and CTT scores. Compared to placebo, there were no significant
differences in either of the cariprazine groups in the changes to Week 6 in any of the CDR
or CTT scores.
Conclusions
For the primary efficacy parameter, the change from baseline to Week 6 in the PANSS total
score, statistically significant improvement was seen in both cariprazine groups relative to
the placebo group using MMRM (LSMD = –6.8 for cariprazine 3-6 mg/day, adjusted p =
0.0029 and –9.9 for cariprazine 6-9 mg/day, adjusted p < 0.0001). The magnitude of
treatment effect was greater in the cariprazine 6-9 mg/day treatment group compared to the
cariprazine 3-6 mg/day treatment group. Cariprazine 3-6 mg/day treatment demonstrated
statistically significant improvement over placebo at every visit from Week 2 to Week 6,
inclusive. Cariprazine 6-9 mg/day treatment demonstrated statistically significant
improvements over placebo at every visit from Week 1 to Week 6, inclusive.
A statistically significant difference was observed for each cariprazine dose group relative
to placebo for the secondary efficacy parameter, the change from baseline to Week 6 in the
CGI-S score, using MMRM (LSMD = –0.3 for cariprazine 3-6 mg/day, adjusted p = 0.0115
and –0.5 for cariprazine 6-9 mg/day, adjusted p = 0.0002).
Clinically relevant improvement with cariprazine is further evidenced by significant
improvements in PANSS positive and PANSS negative subscale scores, CGI-I score, and
NSA-16 total score.
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6.1.2.3 Trial RGH-MD-16
This trial was a phase 2b, 9-week, multinational, multicenter, randomized, double-blind,
placebo- and active-controlled, parallel-group, fixed-dose trial to evaluate the safety and
efficacy of cariprazine in the acute exacerbation of schizophrenia. The trial, initiated on
June 6, 2008 and completed on August 25, 2009, was conducted at a total of 65 centers:
18 in the United States,16 in India, 15 in Russia, 11 in Ukraine, and 5 in Malaysia.
Objective
The objective of the trial was the same as in Trials RGH-MD-04 and RGH-MD-05: to
evaluate the efficacy, safety, and tolerability of cariprazine relative to placebo in patients
with acute exacerbation of schizophrenia.
Trial Population
As in Trials RGH-MD-04 and RGH-MD-05, the trial population included male or female
inpatients 18 to 60 years of age, inclusive, meeting DSM-IV-TR criteria for schizophrenia
based on Structured Clinical Interview for DSM-IV and meeting the key inclusion/exclusion
criteria below. A total of 675 patients were planned for inclusion in the trial.
Key Inclusion Criteria
The inclusion criteria were nearly identical to the inclusion criteria for Trials RGH-MD-04
and RGH-MD-05 with two exceptions:
1. The criterion for “Normal physical examination, vital signs, clinical laboratory test
results, and ECG results or abnormal results that were judged not clinically
significant by the Investigator,” which is present in Trials RGH-MD-04 and RGH-MD05, is not present in Trial RGH-MD-16 and appears to be replaced with “Considered
appropriate for treatment with an oral medication according to patient’s own
judgment and in consultation with their physician.”
2. The criterion for Body Mass Index (BMI) in Trial RGH-MD-16 is between 18 and 35
kg/m2, inclusive, as opposed to between 18 and 40 kg/m2, inclusive, in Trials RGHMD-04 and RGH-MD-05.
Key Exclusion Criteria
Although the exclusion criteria for Trial RGH-MD-16 are similar to the exclusion criteria for
Trials RGH-MD-04 and RGH-MD-05, there are some differences in wording and general
language. Therefore, in the interest of clarity, the key inclusion criteria for Trial RGH-MD-16
are listed below:
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1. A DSM-IV-TR diagnosis of schizoaffective disorder, schizophreniform disorder,
bipolar I disorder, bipolar II disorder, pervasive developmental disorder, mental
retardation (IQ < 70 as established by previous IQ testing or history), delirium,
dementia, amnestic disorders, or other cognitive disorders
2. An Axis II DSM-IV-TR diagnosis of sufficient severity to interfere with patient’s
participation in this trial
3. Treatment-resistant schizophrenia over the last 2 years, defined as little or no
symptomatic response to at least 2 antipsychotic trials of an adequate duration (at
least 6 weeks) and at a therapeutic dose range
4. A DSM-IV-TR diagnosis of alcohol or substance abuse or dependence, with the
exception of nicotine or caffeine dependence, within the 3 months before Visit 1 as
suggested by history or as evidenced by a positive urine drug screen (UDS) at Visit
1. Patients with a positive UDS for cannabinoids, opiates, methadone, barbiturates,
or benzodiazepines at Visit 1 may have been allowed based on the Investigator’s
discretion and consent of the Study Director
5. Active suicidal or homicidal intent (as documented by informants or in the
Investigator’s opinion) or a prior suicide or homicide attempt in the past 2 years
6. At imminent risk of injuring self or others or causing significant damage to property,
as judged by the Investigator
7. Documented disease of the central nervous system that could interfere with the
study assessments, including but not limited to stroke, tumor, Parkinson’s disease,
organic brain disease, seizure disorder (except for febrile convulsions during
infancy), chronic infection, or neurosyphilis; or patients who had suffered a traumatic
brain injury resulting in significant impairment
8. A history or evidence (based on physical examination, laboratory results, and ECG)
of malignancy within the past year (other than excised basal cell carcinoma or other
malignancy that has been surgically removed with no recurrence within the last 5
years) or any known or suspected clinically significant uncontrolled hematologic,
endocrine, cardiovascular, respiratory, renal, hepatic, dermatologic, gastrointestinal,
or neurologic disease.
9. Exhibited clinically significant abnormalities on physical examination, or
assessments for vital signs, ECG, or clinical laboratory values such as thyroid
stimulating hormone, unless these abnormalities were judged by the Investigator to
be clinically insignificant.
10. Women who were lactating
11. History of cataracts
12. Current or past history of tardive dyskinesia or neuroleptic malignant syndrome
13. Were using antiparkinsonian drugs or β-adrenergic drugs at Visit 2 for the treatment
of extrapyramidal adverse events
Trial Design
As in Trials RGH-MD-04 and RGH-MD-05, Trial RGH-MD-16 was 9 weeks in duration: a
no-drug washout period of up to 7 days followed by 6 weeks of double-blind treatment and
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a 2-week safety follow-up phase. In Trial RGH-MD-16, at the end of the screening phase
(Visit 2), patients meeting entry criteria for this trial were randomized to 1 of 5 treatment
groups in a 1:1:1:1:1 ratio: placebo, cariprazine 1.5 mg/day, cariprazine 3.0 mg/day,
cariprazine 4.5 mg/day, or risperidone 4.0 mg/day.
As in Trials RGH-MD-04 and RGH-MD-05, all patients were hospitalized during the
screening phase. Randomized patients remained hospitalized for a minimum of 4 weeks
following the initiation of double-blind investigational product. Using the same criteria as in
Trials RGH-MD-04 and RGH-MD-05, patients could be discharged and followed as
outpatients starting on Day 28 of the double-blind treatment phase. As in Trials RGH-MD04 and RGH-MD-05, if a patient experienced a clinical deterioration at any time after
discharge, he or she may, at the discretion of the Investigator, have been rehospitalized.
Patients who completed 6 weeks of double-blind treatment were eligible to enter a 52-week
open-label extension trial (RGH-MD-17). Patients who completed the trial but did not enter
the extension trial and patients who prematurely discontinued before completing 6 weeks of
double-blind treatment were followed for 2 more weeks and were evaluated for safety
assessments at the end of the 2-week safety follow-up phase.
A schematic of the trial design is provided in the figure below:
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Figure 16: Trial Design – Trial RGH-MD-16

Electronically copied and reproduced from sponsor’s submission: Section 5.3.5.1.1 Study RGH-MD-16
Volume 1, page 40

Concomitant Medications
The protocol-defined rules for concomitant medications (allowed and disallowed) in Trial
RGH-MD-16 were identical to the protocol-defined rules for Trials RGH-MD-04 and RGHMD-05.
Efficacy Evaluation
Efficacy evaluation, including protocol-defined primary and secondary efficacy
endpoints, were identical to those in Trials RGH-MD-04 and RGH-MD-05. All statistical
tests were 2-sided hypothesis tests performed at the 5% level of significance for main
effects.
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Safety Assessments
In general, the safety assessments performed in Trial RGH-MD-16 were identical to the
safety assessments performed in Trials RGH-MD-04 and RGH-MD-05. However, there are
two notable exceptions:
1. No formal assessments for suicide risk (e.g., C-SSRS) were performed during Trial
RGH-MD-16.
2. No ophthalmologic examinations were performed during Trial RGH-MD-16.
Statistical Analysis
The statistical analysis plan for Trial RGH-MD-16, including definitions of patient
populations and patient disposition, and determination of sample size, was essentially
the same as in Trials RGH-MD-04 and RGH-MD-05. However, there were some significant
differences in efficacy analyses and definition of primary and secondary efficacy
parameters, which are outlined below.


Efficacy Analyses

As in Trials RGH-MD-04 and RGH-MD-05, the primary efficacy analysis was based on the
ITT population. However, in contrast to Trials RGH-MD-04 and RGH-MD-05, the LOCF
approach was used to impute postbaseline values, provided that at least one postbaseline
assessment was available. By-visit analyses were performed for all efficacy parameters
using both the LOCF and observed-cases (OC) approaches.


Primary Efficacy Parameter

As in Trials RGH-MD-04 and RGH-MD-05, the primary efficacy parameter was the change
from baseline in the PANSS total score at Week 6. However, in contrast to Trials RGH-MD04 and RGH-MD-05, the primary efficacy analysis was performed using the LOCF
approach.
Between-treatment group comparisons were performed by means of an analysis of
covariance (ANCOVA) model with treatment group and study center as factors and the
baseline PANSS total score as the covariate. To control the overall type I error for
comparisons of 3 doses of cariprazine versus placebo, a sequential multiple-comparison
procedure was used.
In addition, 2 sensitivity analyses, both using the OC approach, were performed on the
primary efficacy parameter. For the first analysis, between-treatment group comparisons at
Week 6 were performed using the same ANCOVA model as described above; however,
only observed cases at Week 6 were used in the analysis. For the second analysis,
between-treatment group comparisons at Week 6 were performed using a mixed-effects
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model for repeated measures (MMRM) with treatment group, study center, visit, and
treatment group-by-visit interaction as fixed effects and the baseline value and baseline-byvisit interaction as the covariates.


Secondary Efficacy Parameter

As in Trials RGH-MD-04 and RGH-MD-05, the secondary efficacy parameter was the
change from baseline to Week 6 in CGI-S score. The secondary efficacy parameter was
analyzed using an ANCOVA model with treatment group and study center as factors and
the baseline CGI-S score as the covariate. The secondary efficacy analyses was done
inferentially following the similar sequential multiple-comparison procedure as outlined
above for the primary efficacy parameter only if the results of the primary efficacy analyses
for all of the 3 comparisons were positive at the 0.05 level.
Results
Demographics
Demographic analyses were performed on both the Safety and ITT populations. The
average patient was approximately 36 years old. Men comprised ~69% of the Safety
Population. Approximately half of the Safety Population was white with the remaining being
primarily black (23.5%) or Asian (~25%). There were no statistically significant differences
across the treatment groups with respect to any demographic parameter. Demographic
characteristics of the ITT Population were similar to those of the Safety Population.
Table 40: Demographic Characteristics at Baseline (Safety Population) – Trial RGH-MD-16

Age (years)
Mean
Age range
Gender
% Males
% Females
Race
% White
% Black
% Asian
% American Indian or
Alaska Native
% Other
Ethnicity
% Hispanic
% Non-Hispanic

Placebo
(N=151)

Cariprazine, mg/day
1.5
3.0
4.5
(N=145)
(N=147)
(N=147)

36.0
18-60

36.8
19-59

37.1
19-61

66.9
33.1

64.1
35.9

53.0
22.5
23.8
0.7
0

Risperidone
4.0 mg/day
(N=140)

Total
(N=729)

35.8
18-59

36.5
8-60

36.4
18-61

73.3
26.7

70.1
29.9

70.0
30.0

68.9
31.1

53.1
22.1
23.4
1.4

48.6
26.0
25.3
0

51.0
21.8
26.5
0

47.9
25.0
26.4
0

50.8
23.5
25.1
0.4

0

0

0.7

0.7

0.3

4.0
4.8
1.4
2.7
3.6
96.0
95.2
98.6
97.3
96.4
Source: Section 5.3.5.1 rgh-md-16; Table 11.2.1-1, page 94

3.3
96.7
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Table 42: Enumeration (%) of Dropouts by Reason for Dropout – Trial RGH-MD-161
Placebo
N (%)
Total Randomized
Study Completers
Dropouts

151 (100%)
79 (52%)
72 (48%)

Cariprazine, mg/day
1.5
3.0
N (%)
N (%)
145 (100%)
146 (100)
90 (62%)
96 (66%)
55 (38%)
50 (34)

4.5
N (%)
147 (100%)
98 (67%)
49 (33%)

Risperidone
4.0 mg/day
N (%)
140 (100%)
101 (72%)
39 (28%)

Total
N (%)
729 (100%)
464 (64%)
265 (36%)

22 (15%)
14 (10%)
8 (6%)
12 (8%)
13 (9%)
69 (10%)
Adverse event
33 (22%)
18 (12%)
17 (12%)
15 (10%)
10 (7%)
93 (13%)
Lack of efficacy
1 (1%)
2 (1%)
1 (1%)
3 (2%)
1 (1%)
8 (1%)
Protocol Violation
14 (9%)
18 (12%)
22 (15%)
16 (11%)
15 (11%)
85 (12%)
Withdrawal of consent
0
1 (1%)
2 (1%)
0
0
7 (1%)
Lost to follow-up
2 (1%)
2 (1%)
0
3 (2%)
0
7 (1%)
Other2
1. Source: Section 5.3.5.1 rgh-md-16; Table 10.1-1, page 87
2. Other reasons for premature discontinuation as indicated by the Investigator were jeopardizing parole status (1
placebo), death in family (1 placebo), arrest by police (1 cariprazine 1.5 mg/day), administrative reasons (3
patients: 1 cariprazine 1.5 mg/day, 2 cariprazine 4.5 mg/day), and notification of past head injury (1 cariprazine
4.5 mg/day).
Note: all percentages rounded to nearest whole number

As in Trials RGH-MD-04 and RGH-MD-05, patients may have been discharged and
followed as outpatients at any time after Day 28 (Visit 6) and before Day 42 (Visit 8) of the
double-blind treatment phase provided the patient was adequately stable according to the
criteria described in the Trial Design section above. If a patient experienced clinical
deterioration after being discharged, he/she may have been rehospitalized. The
percentages of patients in each treatment group who were discharged and later
rehospitalized during the double-blind treatment phase are shown in the table below:
Table 43: Number (%) of Patients discharged and Re-hospitalized During the Doubleblind Treatment Phase of the Trial – Safety Population – Trial RGH-MD-16

N = number of patients in the Safety Population; n = number of patients in the specified category
Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-16; Table 10.1-2, page 88

Concomitant Medication Use
As shown in the table below, the most commonly used concomitant drug classes during the
double-blind treatment period were psycholeptics, anti-parkinsonian drugs, analgesics, and
anti-inflammatory/anti-rheumatic agents. Anti-parkinsonian drugs, which were to be
administered only after EPS scales were performed in order to support their administration,
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tended to be used by fewer patients in the placebo (~17%) and the cariprazine 1.5 mg/day
(~19%) groups relative to the cariprazine 4.5 mg/day (~24%) and risperidone (~29%)
treatment groups, likely reflecting the incidence of reported EPS symptoms in these groups.
Table 44: Most Common Concomitant Medications Used During the Double-blind
Treatment Phase – Safety Population –Trial RGH-MD-16

n = number of patients in the specified category; N = number of patients in the Safety Population.
Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-16; Table 11.2.5-1, page 99

During the double-blind treatment period, lorazepam was used to control agitation,
restlessness, irritability, and hostility. Overall, a similar proportion of patients in each
treatment group required rescue medication, ranging from approximately 54% of patients in
the cariprazine 3.0 mg/day treatment group to 58% of patients in the risperidone treatment
group. The by-week use of rescue medication and the overall mean daily dose of rescue
medication, which ranged from approximately 2.0 mg/day (cariprazine 4.5 mg/day and
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risperidone) to 2.2 mg/day (placebo, cariprazine 1.5 mg, and cariprazine 3.0 mg/day), was
generally similar among treatment groups.
Important Protocol Violations
Approximately 27% of patients had at least 1 protocol violation, ranging from ~23% of
patients in the risperidone treatment group to ~31% of patients in the cariprazine 3.0mg/day treatment group, as shown in the table below:
Table 45: Protocol Violations – Trial RGH-MD-16 - Randomized Population

a Patients may have had deviations in more than 1 category but are counted only once in the total.
b Based on the termination page of the electronic case report form.
c One patient in the cariprazine 3.0 mg/day treatment groups (1141602) did not take any investigational product and
is excluded from the incidence of discontinuations due to protocol violations in Table 10.1–1 (Safety Population).
d Based on the Inclusion/Exclusion page of the electronic case report form.
e Patients with UDS positive for benzodiazepines as a result of rescue medication use are excluded from the total.
f Any deviation from the schedule
ET = early termination; IP = investigational product; UDS = urine drug screen.
Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-16; Table 10.12-1, page 89
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The most common violation (~10% of patients) was taking the first dose of investigational
product on the same day as randomization (Visit 2/Day 0) rather than the morning of the
day after randomization (Day 1).
The second most common protocol violation (6% of patients) was taking rescue medication
outside of the protocol schedule. Approximately 3% of patients in both the cariprazine 4.5
mg/day and risperidone treatment groups had this deviation, compared with approximately
7% (placebo) to 10% (cariprazine 1.5 mg/day) of patients in the other treatment groups.
The longest duration that a rescue medication was taken at a dosage that was higher than
permitted by the protocol was 7 days (Patient 0081601 [cariprazine 1.5 mg/day] and Patient
0081617 [cariprazine 3.0 mg/day]); for the majority of patients (9/10 placebo, 11/14
cariprazine 1.5 mg/day, 9/11 cariprazine 3.0 mg/day, 5/5 cariprazine 4.5 mg/day, and 3/4
risperidone), the maximum was 3 days or less.
Approximately 6% of all patients had a protocol violation related to entry criteria based on
the inclusion/exclusion eCRF. The only inclusion criteria that >2 patients in any treatment
group were indicated as not having met was criterion #13, which required a BMI between
18 and 35 kg/m2 at trial entry: 3 patients in the risperidone treatment group were
randomized despite having BMIs < 18 kg/m2 (0111611 and 1021614) or over 35 kg/m2
(0171610). The only exclusion criterion that more than 2 patients in any treatment group
were indicated as having met was criterion #9, which excluded patients who had tested
positive for hepatitis B surface antigen or the hepatitis B core antibody, IgM (anti-HBc, IgM):
3 patients in the cariprazine 3.0–mg/day treatment group (1091620, 1121612, and
2081604) were randomized despite having positive anti-HBc, IgM test results at Visit 1.
Of the patients for whom the Investigator identified protocol violation as the primary reason
for discontinuation, the violations were specified as: noncompliance (3 patients); previous
participation in a cariprazine clinical trial (2 patients); leaving the study center (2 patients);
tested positive for hepatitis B surface antigen or the anti-HBc, IgM (1 patient); and hepatitis
C infection (1 patient).
It is unlikely that the above protocol violations adversely effected efficacy and safety
results.
Dosing
This was a fixed-dose trial. Therefore, calculation of mean dosing for each treatment group
is not applicable.
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Efficacy Findings


Primary Efficacy Endpoint

The primary efficacy parameter was the change from Baseline to Week 6 in the PANSS
total score using the LOCF approach. The change from baseline to Week 6 in the PANSS
total score averaged for the 3.0 mg/day and 4.5 mg/day treatment groups was statistically
significantly greater relative to placebo (p < 0.0001). Statistical significance over placebo
was also observed for each cariprazine treatment group (least squared mean difference
[LSMD] = –7.5 [p = 0.0005], -8.8 [p < 0.0001], and –10.4 [p < 0.0001] for cariprazine 1.5
mg/day, 3.0 mg/day, and 4.5 mg/day, respectively). For the risperidone treatment group,
the change in the PANSS total score at Week 6 relative to placebo was also statistically
significant (-15.0, p < 0.0001).
Table 46: Primary Efficacy Parameter: Change from Baseline to Week 6 in the PANSS
Total Score (LOCF) – Intent-to-Treat Population – Trial RGH-MD-16

Cariprazine, mg/day
Risperidone
p-valuea
4.0 mg/day
1.5
3.0
4.5
(N = 140) (N = 140) (N = 145) (N = 138)
Baseline PANSS total score (mean)
97.3
97.1
97.2
96.7
98.1
Change at Week 6 (mean)
-9.5
-17.3
-18.7
-20.2
-25.3
< 0.0001
Change at Week 6 (LSMDb)
-----7.5
-8.8
-10.4
-15.0
p-valuec
----0.0005
< 0.0001
< 0.0001
< 0.0001
a) p-value for the comparison of the average effect of cariprazine 3.0 mg/day and cariprazine 4.5 mg/day
with that of placebo
b) LSMD = least squares mean difference
c) Comparison of the corresponding treatment group to placebo
Source: Section 5.3.5.1 rgh-md-16; Table 11.4.1.1-1, page 102
Placebo
(N = 148)

The mean change in the PANSS total score from baseline to the end of Week 6 using the
MMRM analysis was statistically significant relative to placebo for the average of the
cariprazine 3.0 mg/day and 4.5 mg/day treatment groups (p < 0.0001) as well as for each of
the cariprazine treatment groups, (1.5 mg/day [p = 0.0017], 3.0 mg/day [p = 0.0013], and
4.5 mg/day [p < 0.0001]).
For the OC analyses, the average effect of the cariprazine 3.0 mg/day and 4.5 mg/day
treatment groups was not statistically significant relative to placebo (p = 0.1598) and,
although the change in each cariprazine treatment group was higher than that in the
placebo group, the differences were not statistically significant. For the risperidone
treatment group, the mean change in the PANSS total score at Week 6 relative to placebo
was statistically significant for both the MMRM (p < 0.0001) and OC (p = 0.0004) analyses.
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averaged for the 3.0 mg/day and 4.5 mg/day treatment groups was statistically significantly
greater relative to placebo, and statistical significance over placebo was observed for each
cariprazine treatment group, as shown in the table below. The MMRM analysis achieved
similar results. For the OC analysis, the average effect of the cariprazine 3.0 mg/day and
4.5 mg/day treatment groups was not statistically significant relative to placebo. For the
risperidone treatment group, the changes in CGI-S score at Week 6 relative to placebo was
statistically significant using the LOCF and OC approach and the MMRM analysis,
demonstrating the assay sensitivity of this clinical trial.
Table 49: Secondary Efficacy Analyses – Change from Baseline to Week 6 in
CGI-S Score – Intent-to-Treat Population – Trial RGH-MD-16
Placebo
(N = 148)

Cariprazine, mg/day
1.5
3.0
4.5
(N = 140) (N = 140) (N= 145)

Risperidone
4.0 mg/day
(N = 138)

p-valuea

Change at Week 6, LOCFb
n
148
140
140
145
138
Baseline (mean)
4.9
4.7
4.9
4.8
4.8
<0.0001
Change (mean)
-0.6
-0.9
-1.1
-1.2
-1.4
LSMDc
-----0.4
-0.5
-0.6
-0.8
p-valued
----0.0040
0.0003
<0.0001
<0.0001
Change at Week 6, OCe
n
79
90
97
100
102
Baseline (mean)
4.8
4.7
4.9
4.8
4.8
0.2244
Change (mean)
-1.3
-1.3
-1.4
-1.6
-1.8
LSMDc
-----0.1
-0.0
-0.3
-0.3
p-valued
----0.5476
0.9704
0.0353
0.0052
Change at Week 6, MMRMf
LSg mean
-0.9
-1.2
-1.2
-1.5
-1.6
0.0003
LSMDc
-----0.3
-0.3
-0.6
-0.7
p-valued
----0.0253
0.0243
<0.0001
<0.0001
a) p-value for the comparison of the average effect of cariprazine 3.0 mg/day and cariprazine 4.5 mg/day with that of
placebo; b) LOCF = last observation carried forward; c) LSMD = least squares mean difference; d) Comparison of the
corresponding treatment group to placebo; e) OC = observed cases; f) MMRM = mixed-effects model for repeated
measures; g) LS = least squares
Source: Section 5.3.5.1 rgh-md-16; Table 11.4.1.2-1, pages 104-105

Additional efficacy parameters were the change from Baseline to Week 6 in the NSA-16
total score, NSA-16 Global Negative Symptom Rating, PANSS positive score, PANSS
negative score, CGI-I at Week 6, and the percentage of PANSS responders (≥ 30%
improvement from Baseline. For all additional efficacy parameters, the average effect of the
cariprazine 3.0 and 4.5 mg/day treatment groups, and all the individual cariprazine
treatment groups, as well as the risperidone treatment group showed significant
improvement relative to placebo (LOCF).
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Conclusions
Overall, statistically significant improvement was observed in all 3 cariprazine treatment
groups over placebo on both the primary and secondary efficacy parameters. Based on the
primary efficacy parameter, the magnitude of the treatment effect was greater in the
cariprazine 4.5 mg/day treatment group compared to the cariprazine 3.0 mg/day treatment
group, and the magnitude of the treatment effect in the cariprazine 3.0 mg/day treatment
group was greater compared to the cariprazine 1.5 mg/day treatment group, suggesting a
dose response. Statistical significance over placebo was achieved by Week 1 in the
cariprazine 4.5 mg/day and 3.0 mg/day treatment groups and by Week 2 in the cariprazine
1.5 mg/day treatment group. Additional efficacy parameters (change from Baseline to Week
6 in the NSA-16 total score, NSA-16 Global Negative Symptom Rating, PANSS positive
score, PANSS negative score, CGI-I at Week 6, and the percentage of PANSS responders)
were supportive of the results of the primary and secondary efficacy analyses.
6.1.2.4 Trial RGH-MD-03
This trial was a 10-week, phase 2, multicenter, randomized, double-blind, placebocontrolled, parallel-group, flexible dose trial to evaluate the safety and efficacy of
cariprazine in the acute exacerbation of schizophrenia. The trial, initiated on November 27,
2006 and completed on August 2, 2007, was conducted at a total of 34 centers and, in
contrast to the 3 pivotal trials described above, was conducted entirely in the United States.
Objective
The objective of the trial was to evaluate the efficacy, safety, and tolerability of cariprazine
relative to placebo in patients with acute exacerbation of schizophrenia.
Trial Population
The trial population included male or female inpatients 18 to 65 years of age, inclusive,
meeting DSM-IV-TR criteria for schizophrenia based on Structured Clinical Interview for
DSM-IV and meeting the key inclusion/exclusion criteria below. A total of 375 patients were
planned for inclusion in the trial.
Key Inclusion Criteria
The inclusion criteria for Trial RGH-MD-03 were nearly identical to the inclusion criteria for
Trials RGH-MD-04 and RGH-MD-05 except for the following:
1. In Trial RGH-MD-03, men and women 18 to 65 years of age, inclusive, were
included, as opposed to men and women age 18 to 60 years of age, inclusive, in
Trials RGH-MD-04 and RGH-MD-05.
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2. In Trial RGH-MD-03, inclusion criterion #5 specified that the current psychotic
episode must be less than 4 weeks’ duration at Visit 1, as opposed to less than 2
weeks’ duration at Visit 1 in Trials RGH-MD-04 and RGH-MD-05.
3. Similar to Trial RGH-MD-16, the criterion for “Normal physical examination, vital
signs, clinical laboratory test results, and ECG results or abnormal results that were
judged not clinically significant by the Investigator,” which is present in Trials RGHMD-04 and RGH-MD-05, is not present in Trial RGH-MD-03 and appears to be
replaced with “Patients must have been deemed appropriate for treatment with an
oral medication according to their own judgment and in consultation with their
physician.”
Key Exclusion Criteria
The exclusion criteria for Trial RGH-MD-03 were nearly identical to the exclusion criteria for
Trial RGH-MD-16 described above, differing somewhat in wording and general language
from the exclusion criteria for Trials RGH-MD-04 and RGH-MD-05.
Trial Design
This trial was 10 weeks in duration and consisted of 6 weeks of double-blind treatment and
4 weeks of safety follow-up. A no-drug wash-out period of up to 7 days preceded
randomization. Patients were hospitalized during the screening phase. All patients who met
the eligibility criteria were randomized (1:1:1) into one of three treatment groups: placebo,
low-dose cariprazine (1.5-4.5 mg/day), or high-dose cariprazine (6-12 mg/day).
The double-blind dosing regimen is shown in the table below. On Days 1 and 2, all patients
were given one capsule from row 1 of the blister pack. On Day 3, the dose was increased
to two capsules (rows 1 and 2) if response was not adequate and there were no tolerability
problems based on the judgment of the Investigator. Starting on Day 5, the dose was
increased by one capsule to a maximum of three capsules (rows 1, 2, and 3) depending on
response and tolerability. For patients randomized to the cariprazine low-dose (1.5-4.5
mg/day) group, the maximum dose of 4.5 mg/day could have been reached by Day 5; for
patients randomized to the cariprazine high-dose (6-12 mg/day) group, the maximum dose
of 12 mg/day could have been reached by Day 9.
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Table 50: Double-blind Dosing Regimen – Trial RGH-MD-03

Electronically copied and reproduced from sponsor’s submission: Section 5.3.5.1.1 rgh-md-03, page 31

If there were any tolerability problems following a dose increase, the dose could have been
decreased at any time to the prior level by eliminating the last row of capsules. For
example, row 3 could have been eliminated if the patient was taking three capsules, and
row 2 could have been eliminated if the patient was taking two capsules. Any decreases in
the dosing regimen were done in decrements of one capsule. Alternatively, the dose could
have been skipped for 1 to 2 days if there were tolerability problems.
Patients remained hospitalized for a minimum of 21 days following randomization and
initiation of double-blind treatment, in contrast to Trials RGH-MD-04, RGH-MD-05, and
RGH-MD-16, in which patients remained hospitalized for a minimum of 28 days. Starting on
Day 21 of the double-blind treatment phase, patients could be discharged and followed as
outpatients at the discretion of the Investigator if all of the following criteria were met (the
same criteria as in the 3 other trials above):




CGI-S ≤ 3 assessed within 24 hours before discharge
No significant risk of suicide or violent behavior (Investigator’s clinical judgment)
Patient was ready for discharge in the opinion of the Investigator
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Patients who did not meet the discharge criteria on Day 21 could be reevaluated for
discharge any time after Day 21 and before Day 42. If a patient experienced a clinical
deterioration at any time after discharge, he or she may, at the discretion of the
Investigator, have been rehospitalized.
After completion of 6 weeks of double-blind treatment (or premature discontinuation during
the double-blind treatment phase), patients were followed for safety assessments for an
additional 4 weeks. During this period, patients received treatment as usual at the
discretion of the investigator.
A schematic of the trial design is provided in the figure below:
Figure 17: Trial Design – RGH-MD-03

Electronically copied and reproduced from sponsor’s submission: Section 5.3.5.1.1 rgh-md-03, page 26

Concomitant Medication
The protocol-defined rules for concomitant medications (allowed and disallowed) in Trial
RGH-MD-03 were identical to the protocol-defined rules for Trials RGH-MD-04, RGH-MD05, and RGH-MD-16 with one minor exception: only lorazepam was allowed to control
agitation, restlessness, irritability, hostility, or insomnia. Use of oxazepam and diazepam
was not allowed. The doses of lorazepam allowed were the same as in Trials RGH-MD-04,
RGH-MD-05, and RGH-MD-16.
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Efficacy Evaluation


Primary Efficacy Endpoint

The primary efficacy endpoint was the same as in Trials RGH-MD-04, RGH-MD-05, and
RGH-MD-16: the change from baseline to Week 6 in PANSS total score.


Secondary Efficacy Endpoints

The secondary efficacy endpoint was the same as in Trials RGH-MD-04, RGH-MD-05, and
RGH-MD-16: the change from baseline to Week 6 in CGI-S score.
Additional efficacy parameters included the change from baseline to Week 6 in Brief
Psychiatric Rating Scale (BPRS) score, Calgary Depression Scale for Schizophrenia
(b) (4)
(CDSS), PANSS positive score, PANSS negative score; PANSS responders
; and CGI-I at Week 6.
Safety Assessments
In general, the safety assessments in Trial RGH-MD-03 were similar to those performed in
Trials RGH-MD-04, RGH-MD-05, and RGH-MD-16. However, there were differences in the
timing of several assessments (ie, which Visit they were performed) compared to the other
trials, as shown in the table below. In addition, as in Trial RGH-MD-16, C-SSRS was not
done for assessments of suicidality.
There were also differences in the protocol for ophthalmologic examination in Trial RGHMD-03 compared to the other trials. In Trial RGH-MD-03, five designated sites performed
ophthalmologic examinations on all randomized patients at Baseline (Visit 2), at the end of
Week 6 (Visit 8) or Early Termination Visit, and at Safety Follow-up Visit 10. Slit-lamp
biomicroscopy examinations were performed with graded observations of the cornea
(specifically edema, staining/erosions, endothelial pigment, and endothelial dystrophy) and
lens (cataract). Slit-lamp biomicroscopy was performed without dilation of the pupil, and the
observations were graded by a blinded ophthalmologist.
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Table 51: Schedule of Evaluations – Trial RGH-MD-03
Screening

Baseline

Double-Blind Treatment Period

Safety
Follow-up
9
10
56
70

Visit
1
2
3
4
5
6
7
8
Days
Up to -7
0
7
14
21
28
35
42
Physical Exam
X
X
Ophthalmologic exam1
X
X
X
Vital signs
X
X
X
X
X
X
X
X
X
X
ECG
X
X
X
Clinical labs
X
X
X
Urine Drug Screen
X
X
X
X
Blood alcohol
X
Pregnancy test
X
X
Cotinine measurement
X
X
Prolactin level
X
X
PANSS
X
X
X
X
X
X
X
X
CGI-S
X
X
X
X
X
X
X
CGI-I
X
X
X
X
X
X
CDSS
X
X
X
PK sample
X
X
X
X
X
X
X
BARS/AIMS/SAS
X
X
X
X
X
X
X
AEs
X
X
X
X
X
X
X
X
X
Concomitant medications
X
X
X
X
X
X
X
X
X
X
1. Performed only at designated sites
AE = adverse event; AIMS = Abnormal Involuntary Movement Scale; BARS = Barnes Akathisia Scale;
CDSS = Calgary Depression Scale for Schizophrenia; CGI-I = Clinical Global Impression–Improvement;
CGI-S = Clinical Global Impression–Severity; ECG = electrocardiogram; PK = pharmacokinetic; PANSS = Positive
and Negative Syndrome Scale
Source: Section 5.3.5.1.1 Study RGH-MD-03, Table 9.5.1-1, page 36

Statistical Analysis
The statistical analysis plan for Trial RGH-MD-03, including definitions of patient
populations and patient disposition, was essentially the same as in Trials RGH-MD-04
and RGH-MD-05, and RGH-MD-16. However, there were some significant differences in
efficacy analyses, definition of primary and secondary efficacy parameters, and
determination of sample size, which will be outlined below.


Efficacy Analyses

As in Trials RGH-MD-04 and RGH-MD-05, the primary efficacy analysis was based on the
ITT population. However, in contrast to Trials RGH-MD-04 and RGH-MD-05, and similar to
Trial RGH-MD-16, the LOCF approach was used to impute missing postbaseline values. All
statistical tests were two-sided hypothesis tests performed at the 5% level of significance
for main effects. Study centers with fewer than 6 patients in the ITT population were pooled
into a single study center to be used in all efficacy analyses in which study center was a
factor in the statistical model.
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Primary Efficacy Parameter

As in Trials RGH-MD-04, RGH-MD-05, and RGH-MD-16, the primary efficacy parameter
was the change from baseline in the PANSS total score at Week 6. However, in contrast to
Trials RGH-MD-04 and RGH-MD-05, the primary efficacy analysis was performed using the
LOCF approach. Similar to Trial RGH-MD-16, two sensitivity analyses, both using the OC
approach, were performed on the primary efficacy parameter.


Secondary Efficacy Parameter

As in Trials RGH-MD-04, RGH-MD-05, and RGH-MD-16, the secondary efficacy parameter
was the change from baseline to Week 6 in CGI-S score. The analysis was conducted
using a two-way ANCOVA model with treatment group and study center as factors and the
CGI-S score at Visit 2 as covariate. The same approach was used to establish significance
as in the primary efficacy parameter.


Determination of Sample Size

The primary efficacy variable was the change from Baseline (Visit 2) to Week 6 (Visit 8) in
PANSS total score using the LOCF approach. A sample size of approximately 120 patients
in each treatment group provided at least 80% power to detect an effect size (treatment
group difference relative to pooled standard deviation) of 0.363 at a two-sided significance
level of 0.05.
Results
Demographics
Demographics were performed on both Safety and ITT populations.
The average patient was approximately 41 years of age, and the majority of patients in
each treatment group were men (~80% of the total population). Approximately two thirds of
the population in each treatment group was black. There was no imbalance between the
three treatment groups with respect to age, sex, race, weight, height, or BMI. Demographic
characteristics of the ITT Population were similar to those of the Safety Population.
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Table 52: Demographic Characteristics at Baseline (Safety Population) – Trial RGH-MD-03
Placebo
N=129

Cariprazine, mg/day
1.5-4.5
6-12
N=127
N=133

Total
N=389

Age (years)
41.1
40.3
42.4
41.3
Mean
21-64
20-65
20-63
20-65
Age range
Gender
79.8
82.7
75.9
79.4
% Males
20.2
17.3
24.1
20.6
% Females
Race
29.5
37.0
31.6
32.6
% Caucasian
66.7
58.3
63.2
67.4
% Black
0.8
2.4
1.5
1.5
% Asian
3.1
2.4
3.8
3.1
% Other
Ethnicity
7.8
8.7
9.0
8.5
% Hispanic
92.2
91.3
91.0
91.5
% Non-Hispanic
Source: Section 5.3.5.1 rgh-md-03; Table 10.3-1, page 65

Baseline Characteristics
Baseline physical characteristics were similar for the 3 treatment groups, with an overall
mean weight of ~88 kg and a mean BMI of ~29 kg/m2. In contrast to Trials RGH-MD-04,
RGH-MD-05, and RGH-MD-16, statistical analyses of the distribution of concurrent medical
conditions by System Organ Class (SOC) across treatment groups was not done. Line
listings are provided and reveal no obvious differences between treatment groups.
Regarding psychiatric history, the 3 treatment groups were well-matched in mean duration
of schizophrenia, mean age at onset of schizophrenia, duration of current episode, and
number of previous hospitalizations.
Patient Disposition
A total of 521 patients were screened for eligibility; 392 were randomized to receive doubleblind study drug; 389 patients received at least one dose of double-blind study drug (Safety
Population); and 377 patients received at least one dose of double-blind study drug and
had at least one postbaseline PANSS assessment (ITT Population).
Overall, the most frequent reasons for discontinuation from the trial were insufficient
therapeutic response (17%), withdrawal of consent (~14%), and AEs (~10%), as shown in
the table below. There were no statistically significant differences between either
cariprazine treatment group versus placebo with respect to discontinuation for these
reasons.
The highest number of patients to discontinue because of AEs occurred in the placebo
group (~15%). More patients discontinued because of insufficient therapeutic response in
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the cariprazine 1.5- to 4.5-mg treatment group (~20%) than in the cariprazine 6- to 12-mg
group (~16%) and placebo (~16%), however the difference between the cariprazine 1.5- to
(b) (4)
4.5-mg group and placebo was not statistically significant
Table 53: Enumeration (%) of Dropouts by Reason for Dropout – Trial RGH-MD-03
Cariprazine mg/day
Total
N (%)
1.5-4.5
6.0-12.0
N (%)
N (%)
129 (100)
127 (100)
133 (100)
389 (100)
Total Randomized
69 (54)
68 (54)
72 (54)
209 (54)
Study Completers
60 (46)
59 (46)
61 (46)
180 (46)
Dropouts
19 (15)
12 (9)
10 (8)
41 (10)
Adverse event
20 (16)
25 (20)
21 (16)
66 (17)
Lack of efficacy
1 (1)
2 (2)
1 (1)
4 (1)
Protocol Violation
17 (13)
15 (12)
24 (18)
56 (14)
Withdrawal of consent
3 (2)
5 (4)
3 (2)
11 (3)
Lost to follow-up
0
0
2 (2)
2 (1)
Other1
1. Patient 0320316 withdrew due to perceived lack of efficacy; patient 0370327 reported that he had an emergency
and had to go home.
Source: Section 5.3.5.1 rgh-md-03; Table 10.2-1, page 64. Note: all percentages rounded to nearest whole number
Placebo
N (%)

Concomitant Medication Use
A total of 98% of patients received at least one concomitant medication during the doubleblind treatment period. Overall, the use of concomitant medications was similar among
treatment groups. The most frequently used (> 20%) concomitant medications among all
patients were analgesics (~51%), antiparkinsonian drugs (used primarily to treat or prevent
EPS; ~22%), anti-inflammatory/antirheumatic products (~31%), drugs for acid-related
disorders (~35%), and psycholeptics (~94%), which included lorazepam (~89%). The
percentage of patients who used concomitant lorazepam during the double-blind treatment
period was slightly higher in the cariprazine treatment groups (92% in the cariprazine 1.54.5-mg group and 91% in the cariprazine 6-12–mg group) compared with placebo (84%).
Important Protocol Violations
Major protocol violations were few and similar across treatment groups. Three patients had
dosing errors. None of these patients were discontinued from the trial because of these
deviations:
1. Patient 0370304 (placebo) received another patient’s study drug on Day 1 of doubleblind treatment.
2. Patient 0150303 (cariprazine 6-12 mg) received another patient’s study drug on Day
6 and again on Day 17.
3. Patient 3090309 (placebo) received study drug from the Week 3 blister card during
the second week of double-blind treatment.
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Conclusions
Overall comparison yielded no statistically significant difference among the three treatment
groups for the primary efficacy parameters (ie, change from baseline to Week 6 in PANSS
total score using LOCF). Pairwise comparison between each of the cariprazine treatment
groups relative to placebo yielded nominal significance (without multiplicity adjustment) for
the cariprazine 1.5- to 4.5-mg group but not for the cariprazine 6- to 12-mg group.

6.1.3 Crosscutting Issues
Subgroup Analyses
Overall, there were no clinically meaningful differences between subgroup populations
based on summary statistics for age group, sex, race group, and geographic region. The
results were discussed with Dr. Eiji Ishida, FDA Biostatistician, who agrees with the
sponsor’s subgroup analyses and confirms that there were no significant differences in
subgroup populations which could have affected efficacy results. In addition, Dr. Ishida
confirms that none of the GCP violations would have resulted in a significant impact on
overall efficacy results.
A greater improvement in PANSS total score was seen in the cariprazine groups relative to
placebo in patients < 55 years across all 3 pivotal trials. However, due to the small sample
size in the ≥ 55 years of age group (range: 4 to 13 patients/group), a statistically meaningful
comparison was not possible. For Trial RGH-MD-05, the results were similar when data
from Study Centers 043 and 504 were included. For the supportive Trial RGH-MD-03, a
greater improvement in PANSS total score was seen in the cariprazine groups relative to
placebo in patients < 55 years of age and in those ≥ 55 years of age.
A greater improvement in the PANSS total score was seen in both males and females in
the cariprazine group relative to placebo in the 3 pivotal trials. For Trial RGH-MD-05, the
results were similar when data from Study Centers 043 and 504 were included. For the
supportive Trial RGH-MD-03, a greater improvement in PANSS total score was seen in
both males and females in the cariprazine groups relative to placebo.
A greater improvement in the PANSS total score was seen in both white patients and
patients of all other races in the cariprazine groups relative to placebo, with the exception of
the patients of all other races in the cariprazine 3-mg/day group in Trial RGH-MD-04. For
Trial RGH-MD-05, the results were similar when data from Study Centers 043 and 504
were included. For the supportive Trial RGH-MD-03, a greater improvement in PANSS total
score was seen in both white patients and patients of all other races in the cariprazine
groups relative to placebo.
A greater improvement in the PANSS total score was seen in both the United States and
the non-United States populations in the cariprazine groups relative to placebo, with the
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exception of the United States patients in the cariprazine 3-mg/day group in Trial RGH-MD04. For Trial RGH-MD-05, the results were similar when data from Study Centers 043 and
504 were included. For the supportive Trial RGH-MD-03, since all centers were located in
the United States, no comparison for geographic region was performed.
Dose Response
In each of the pivotal trials (RGH-MD-04, RGH-MD-05, and RGH-MD-16), the sponsor has
addressed dose-response for efficacy. For the primary and key secondary endpoints
(change from baseline to Week 6 in PANSS and CGI-S, respectively), the magnitude of the
treatment effect was larger for the higher dose groups compared to the lower dose groups.
Furthermore, the time to onset of statistically significant change from baseline in the
primary efficacy parameter was more rapid in the high dose groups compared to the low
dose groups. However, it is difficult to draw conclusions about dose-response across trials
because the doses of cariprazine in the three pivotal trials were different.
Thus, in Trial RGH-MD-04, the magnitude of the treatment effect was greater for the 6-mg
cariprazine group compared to the 3-mg cariprazine group, and statistically significant
change in PANSS from baseline compared to placebo was achieved at Weeks 1-6 for the
6-mg group and Weeks 3-6 for the 3-mg group. In Trial RGH-MD-05, the fixed-flexible dose
trial, the magnitude of the treatment effect was greater for the 6-9 mg/day group compared
to the 3-6 mg/day group, and statistically significant change in PANSS from baseline
compared to placebo was achieved at Weeks 1-6 for the 6-9 mg group and at Weeks 2-6
for the 3-6 mg/day group. In Trial RGH-MD-16, the magnitude of the treatment effect was
greater in the 4.5-mg/day group compared to the 3-mg/day group and greater for the 3mg/day group compared to the 1.5-mg/day group; and statistically significant change in
PANSS from baseline was achieved starting at Week 1 for the 3- and 4.5-mg groups and
starting at Week 2 for the 1.5-mg group.
Key Secondary Endpoints
The change from baseline in CGI-S at Week 6 was identified as the secondary endpoint
and was statistically significant compared to placebo across all three pivotal trials. In all
three pivotal trials, the secondary endpoint was pre-specified in the protocols, and
appropriate statistical adjustments were made for multiple comparisons. Furthermore, the
CGI-S assesses a domain of the illness other than that assessed by the primary efficacy
variable. Therefore, it would be reasonable to include these findings in labeling.
Effect Size
For the primary efficacy endpoint, change from baseline in PANSS total score at Week 6,
and for the secondary endpoint, change from baseline in CGI-S score at Week 6, a
significant effect size (defined as study drug endpoint minus placebo endpoint) was
demonstrated, as shown in the table below:
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One limitation of the pivotal trials is that the doses of cariprazine studied were different in
the 3 pivotal trials. Therefore, it is not possible to compare dose response across the 3
pivotal trials. For example, the 4.5-mg dose in Trial RGH-MD-16 demonstrated the highest
treatment effect compared to placebo of any of the doses across the 3 trials, and it would
be interesting to know how this dose would have compared to the 6 and 9 mg doses used
in the other two trials. Perhaps additional evaluations of dose response would be an area
worthy of future exploration.
Despite the failure to demonstrate efficacy of cariprazine in Trial RGH-MD-03, efficacy of
cariprazine was clearly demonstrated in the 3 pivotal trials in which approximately 1049
patients received cariprazine. The schizophrenic patients treated with cariprazine were
representative of the intended to treat population. Overall, efficacy of cariprazine in the
treatment of schizophrenia has been adequately demonstrated.

6.2 Trials Pertinent to the Bipolar Mania Claim
6.2.1 Rationale for Selection of Trials for Review
The sponsor’s claims of efficacy of cariprazine in bipolar mania are based on the results of
three 3-week randomized, double-blind, placebo-controlled trials: Trial RGH-MD-31, Trial
RGH-MD-32, and Trial RGH-MD-33. In each of these trials, the sponsor claims statistically
significant and clinically meaningful improvement for cariprazine relative to placebo in both
the primary and secondary efficacy parameters, ie, change from baseline to Week 3 in
Young Mania Rating Scale (YMRS) total score and Clinical Global Impressions-Severity
(CGI-S), respectively, using both mixed-effects model for repeated measures (MMRM) and
last observation carried forward (LOCF) analyses. Therefore, these three trials are selected
for review.
Approximately 600 patients with manic or mixed episodes associated with bipolar I disorder
received cariprazine at doses of 3 to 12 mg once daily in these 3 trials. Two of the 3 trials
(RGH-MD-31 and RGH-MD-32) used a flexible dosage design; Trial RGH-MD-33 used
fixed-flexible dosing (cariprazine 3-6 mg/day or 6-12 mg/day). In all 3 trials, patients had
YMRS total score ≥ 20 and a rating of at least 4 (moderate) on at least 2 YMRS items:
irritability, speech, content, and disruptive/aggressive behavior. Patients were required to
be hospitalized during the screening period and the first two weeks of double-blind
treatment in all 3 trials.

6.2.2 Trial Summaries
6.2.2.1 Trial RGH-MD-31
This trial was a phase 2, 5-week, multinational, multicenter, inpatient, randomized, doubleblind, placebo-controlled, parallel-group, flexible-dose trial to evaluate the safety and
efficacy of cariprazine in patients with acute mania associated with bipolar I disorder. The
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trial, initiated on June 28, 2007 and completed on June 22, 2008, was conducted in a total
of 32 centers (29 participated in the trial); 17 in the United States, 8 in India and 7 in
Russia.
Objective
The objective of the trial was to evaluate the efficacy, safety, and tolerability of cariprazine
monotherapy versus placebo for the treatment of acute manic or mixed episodes
associated with bipolar I disorder.
Trial Population
The trial population included male or female inpatients 18 to 65 years of age, inclusive,
meeting DSM-IV-TR criteria for bipolar I disorder based on Structured Clinical Interview for
DSM-IV-TR, manic or mixed type – with or without psychotic symptoms and meeting the
key inclusion/exclusion criteria below. Comorbid diagnoses such as conduct disorder,
obsessive-compulsive disorder, anxiety disorders, and substance abuse were allowed. A
total of 240 patients were planned for inclusion in the trial.
Key Inclusion Criteria
1. Young Mania Rating Scale (YMRS) total score ≥ 20 at Visit 1 and Visit 2 and a score
of at least 4 on two of the following YMRS items: Irritability, Speech, Content, and
Disruptive/Aggressive Behavior.
2. Voluntarily hospitalized with a primary diagnosis of mania. Hospital admission must
have been a result of the current manic episode and must have occurred less than 2
weeks before Visit 1.
3. Normal thyroid stimulating hormone (TSH) at Visit 1. Patients with a history of hypoor hyperthyroidism stabilized on appropriate pharmacotherapy for at least 3 months
before Visit 1 were allowed with the documented approval of the Medical
Monitor/Study Director.
4. Body Mass Index (BMI) between 18 and 40, inclusive, at Visit 1.
5. Women must have been at least 2 years postmenopausal, surgically sterile, or
practicing a medically acceptable method of contraception.
6. Women of childbearing potential must have a negative β-human chorionic
gonadotropin (β-HCG) test at Visit 1.
Key Exclusion Criteria
1. Patients who meet DSM-IV-TR criteria for:




Delirium, dementia, amnestic disorder, and other cognitive disorders
Schizophrenia, schizoaffective disorder, and other psychotic disorders
Rapid cycling
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2. Known or suspected borderline or antisocial personality disorder or other axis II
DSM-IV-TR diagnosis of severity sufficient to have interfered with their participation
in this trial.
3. Patients who had DSM-IV-TR diagnosis of alcohol or substance abuse or
dependence, with the exception of nicotine or caffeine dependence, within the 3
months before Visit 1 as suggested by history or as evidenced by positive urine drug
screen at Visit 1. Patients with a positive urine drug screen for cannabinoids,
opiates, methadone, barbiturates, or benzodiazepines at Visit 1 were allowed based
on the Investigator’s discretion and the consent of the Study Director.
4. Montgomery-Asberg Depression Rating Scale (MADRS) total score ≥18 at Visit 2
5. Patients who were experiencing their first manic episode
6. Patients with manic symptoms resulting from the initiation of prior antidepressant
therapy
7. Malignancy within the past year or any known or suspected clinically significant
uncontrolled hematologic, endocrine, cardiovascular, respiratory, renal, hepatic,
dermatologic, gastrointestinal, or neurologic (including epilepsy and seizures, except
for febrile convulsions during infancy) disease. (If there was a history of such
disease but the condition had been stable for more than 1 year and was judged by
the Investigator not to interfere with the patient’s participation in the study, the
patient could be included with the documented approval of the Medical
Monitor/Study Director.)
8. Patients with mania that was a result of direct psychological effects of a general
medical condition (eg, systemic lupus erythematosus, tertiary syphilis)
9. Mental retardation (IQ < 70)
10. Patients who were at imminent risk of injuring self or others or causing significant
damage to property, as judged by the Investigator
11. Patients who were suicide risks or had a score of 5 or higher on Item 10 of the
MADRS at either Visit 1 or Visit 2 or had made a serious suicide attempt within the
past year
12. Patients who required ongoing treatment with other psychotropic drugs
13. Patients who at Visit 1 required pharmacologic treatment, such as antiparkinsonian
agents and β-adrenergic blockers, to control EPS
14. Patients with a history of tardive dyskinesia or neuroleptic malignant syndrome
15. Female patients who were nursing
16. Patients who had been treated with clozapine in the past 10 years (the Russian
protocol amendment 2A, dated September 14, 2007, provided for the exception of
episodic clozapine use at doses ≤ 100 mg/d for the treatment of insomnia)
17. Patients who had a history of cataracts
Trial Design
The trial lasted 5 weeks: 3 weeks of double-blind treatment and 2 weeks of safety followup. Patients started hospitalization during the screening phase. A no-drug washout period
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of up to 4 days preceded randomization. All patients meeting eligibility criteria were
randomized (1:1) to placebo or cariprazine (3-12 mg/day) and remained hospitalized for a
minimum of 14 days following randomization and the initiation of double-blind study drug.
Starting of Day 14, patients could be discharged and followed as outpatients if all of the
following criteria were met:




Clinical Global Impressions-Severity (CGI-S) scale ≤ 3
No significant risk for suicide or violent behavior based on the clinical judgment of
the investigator
In the opinion of the investigator, the patient was ready for discharge

Patients not meeting the discharge criteria on Day 14 could be reevaluated for discharge at
any time after Day 14 and before Day 21. Patients not meeting discharge criteria at any of
these visits remained hospitalized for the remainder of the 3-week double-blind treatment
phase. In addition, in the event a patient experienced a clinical deterioration at any time
after discharge, he or she could for safety reasons and at the discretion of the Investigator
be rehospitalized or placed in a day-treatment program, as appropriate.
After 3 weeks of double-blind treatment or after premature discontinuation during the
double-blind treatment phase, patients were followed for safety assessments for an
additional 2 weeks, during which they received treatment as usual at the discretion of the
Investigator.
A schematic of the trial design is provided in the figure below:
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Figure 18: Trial Design – Trial RGH-MD-31

Electronically copied and reproduced from sponsor’s submission: Section 5.3.5.1.1 rgh-md-31, page 26

Concomitant Medication
Throughout the trial, no additional psychotropic medications, including psychostimulants,
were allowed, with some notable exceptions discussed below. Psychotropic medications
comprised the following: antipsychotics/neuroleptics, antidepressants (including
monoamine oxidase–B inhibitors), stimulants, anticonvulsants/mood stabilizers,
sedatives/hypnotics/anxiolytics, dopamine-releasing drugs or dopamine agonists, and
psychotropic drugs not otherwise specified (including herbal products).
Zolpidem (maximum of 10 mg/day), Zolpidem extended release (maximum of 12.5
mg/day), Zaleplon (maximum of 20 mg/day), Chloral hydrate (maximum of 1000 mg/day),
and eszopiclone (maximum of 2 mg/day) were allowed for insomnia. For EPS,
diphenhydramine (50 mg/day) and benztropine (up to 4 mg/day or up to 2 mg/day if given
parentally) or equivalent (eg, trihexyphenidyl up to 6 mg/day in divided doses) was allowed.
Propranolol was allowed for the treatment of akathisia.
Lorazepam could be used for the control of agitation, restlessness, irritability, hostility, and
insomnia at the allowed daily doses shown in the table below:
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Table 60: Allowed Lorazepam Use – Trial RGH-MD-31

Electronically copied and reproduced from sponsor’s submission; source: Section 5.3.5.1.1 rgh-md-31, page 36

Patients were asked to refrain from alcohol use during the trial.
Efficacy Evaluation


Primary Efficacy Endpoint

The primary efficacy parameter was the change from baseline to Week 3 (Visit 8) in the
Young Mania Rating Scale (YMRS) total score. The primary analyses were performed
using the LOCF approach. Comparison between cariprazine and placebo was performed
by means of an analysis-of-covariance (ANCOVA) model, with treatment group and study
center as factors and baseline YMRS total score as a covariate.
Two sensitivity analyses were performed on the primary efficacy parameter. For the first
analysis, between–treatment group comparisons at Week 3 (Visit 8) were performed on the
Observed Cases (OCs) using the ANCOVA model described above. For the second
analysis, between-treatment comparisons at Week 3 (Visit 8) were performed using a
mixed model for repeated measures (MMRM), with treatment group, study center, visit, and
treatment–group-by-visit interaction as fixed effects and baseline YMRS total score as a
covariate.


Secondary Efficacy Endpoints

The secondary efficacy parameter was the change from baseline to Week 3 (Visit 8) in the
CGI-S score. The analysis was conducted using an ANCOVA model, with treatment group
and study center as factors and baseline CGI-S score as covariate.
Additional efficacy assessments included CGI-I at Week 3 (Visit 8), remission (YMRS total
score ≤ 12) rate at Week 3 (Visit 8), response (improvement from baseline in YMRS total
score ≥ 50%) rate at Week 3 (Visit 8), change from baseline to Week 3 in the MADRS total
score, and change from baseline to Week 3 (Visit 8) in the PANSS total score.
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Safety Assessments
Safety assessments included the following:












Adverse event monitoring
Clinical laboratory determinations (complete blood count, electrolytes, glucose,
hepatic enzymes, CPK, lipid profile, BUN, creatinine, urinalysis)
Vital signs
ECG
Physical examination
EPS scales (AIMS, BARS, and SAS)
Prolactin level
Urine drug screen (UDS)
Blood alcohol level
Pregnancy test (women of childbearing potential)
Lithium level (for patients who had been taking lithium before screening [Visit 1])
Table 61: Schedule of Evaluations – Trial RGH-MD-31

Screening Baseline Double-blind Treatment Phase Safety Follow-up
Visit
1
2
3 4 5
6
7
8/ET1
9
10
Study Day
Up to -4
0
2 4 7
11 14
21
28
35
Physical examination
X
X
Vital signs
X
X
X X X
X
X
X
X
X
ECG
X
X
X
Clinical labs
X
X
X
X
Urine drug screen
X
X
Blood alcohol level
X
Pregnancy test2
X
X
Prolactin level
X
X
Lithium level
X
YMRS
X
X
X X X
X
X
X
CGI-S
X
X
X X X
X
X
X
CGI-I
X X X
X
X
X
MADRS
X
X
X
X
X
PANSS
X
X
X
BARS/AIMS/SAS
X
X X X
X
X
X
Adverse events
X
X X X
X
X
X
X
X
Concomitant medications
X
X
X X X
X
X
X
X
X
1. ET = early termination. 2. Females of childbearing potential only. Source: Section 5.3.5.1.1 Trial RGH-MD-31, page 38

Statistical Analysis


Patient Populations

Four populations were considered in the statistical analysis of the trial:
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1. The Screened Population consisted of all patients who attended Screening (Visit 1)
and were assigned a screening number.
2. The Randomized Population consisted of all patients in the Screened Population
who were assigned a randomization number.
3. The Safety Population consisted of all patients in the Randomized Population who
took at least 1 dose of double-blind investigational product.
4. The Intent-to-Treat (ITT) Population consisted of all patients in the Safety
Population who had at least 1 postbaseline assessment of the YMRS total score


Patient Disposition

A patient was considered a completer if the patient completed Visit 8, the last visit in the
double-blind treatment phase. The number and percentage of patients who completed and
those who prematurely discontinued during the double-blind treatment phase were
presented for each treatment group and pooled across treatment groups. Reasons for
premature discontinuation from the double-blind treatment phase as recorded on the
termination page of the eCRF were summarized (number and percentage) by treatment
group and overall for the Safety Population. Comparisons between the two treatment
groups in percentage of patients who prematurely discontinued during the double-blind
treatment phase (by reason and overall) were carried out using the Fisher exact test.


Efficacy Analyses

The primary efficacy analysis was based on the ITT population. All statistical tests were
two-sided hypothesis tests performed at the 5% level of significance for main effects. All
confidence intervals were two-sided 95% confidence intervals, unless stated otherwise.
The-last-observation-carried-forward (LOCF) approach was used to impute missing
postbaseline total scores. For all efficacy analyses, study centers with less than four
patients in the ITT Population were pooled into one collective study center within a country.
Descriptive statistics were presented by visit and treatment group for all efficacy
parameters. Additionally, by-visit analyses were carried out for all efficacy parameters using
both the LOCF and the observed-cases (OC) approaches. Figures for YMRS change from
baseline by visit and center and by country were also presented.


Primary Efficacy Parameter

The change from baseline to Week 3 (Visit 8) in the YMRS total score was used as the
primary efficacy parameter. The primary analyses were performed using the LOCF
approach. Comparison between cariprazine and placebo was performed by means of an
analysis-of-covariance (ANCOVA) model, with treatment group and study center as factors
and baseline YMRS total score as a covariate.
Two sensitivity analyses were performed on the primary efficacy parameter. For the first
analysis, between–treatment group comparisons at Week 3 (Visit 8) were performed on the
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OCs using the ANCOVA model described above. For the second analysis, betweentreatment comparisons at Week 3 (Visit 8) were performed using a mixed model for
repeated measures (MMRM), with treatment group, study center, visit, and treatment–
group-by-visit interaction as fixed effects and baseline YMRS total score as a covariate.


Secondary Efficacy Parameters

The secondary efficacy parameter was the change from baseline to Week 3 (Visit 8) in the
CGI-S score. The analysis was conducted using an ANCOVA model, with treatment group
and study center as factors and baseline CGI-S score as covariate.


Determination of Sample Size

The primary efficacy variable was the change from baseline to Week 3 (Visit 8) in the
YMRS total score using the LOCF approach. A sample size of approximately 120 patients
in each treatment group would have provided at least 80% power to detect an effect size
(treatment group difference relative to pooled standard deviation) of 0.363 at a two-sided
significance level of 0.05.
Results
Demographics
Demographic analyses were performed on both the Safety and ITT populations.
The average patient was ~38 years of age, and most of the patients in each treatment
group were men (~67% of the total population). Slightly more than half (~57%) of the total
population was non-Caucasian. There were no statistically significant differences across
the treatment groups with respect to any demographic parameter.
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Table 62: Demographic Characteristics at Baseline (Safety Population) – Trial RGH-MD-31
Placebo
N = 118

Cariprazine
N = 118

Age (years)
38.7
38.0
Mean
18-63
18-60
Age Range
Gender
65.3%
67.8%
% Males
34.7%
32.2%
% Females
Race
46.6%
39.8%
% Caucasian
26.3%
30.5%
% Black
23.7%
25.4%
% Asian
3.4%
4.2%
% Other
Ethnicity
3.4%
5.1%
% Hispanic
96.6%
94.9%
% Non-Hispanic
Source: Section 5.3.5.1.1 Trial RGH-MD-31, Table 10.3-1 page 60

Baseline Characteristics
Mean BMI (27.2 placebo versus 25.8 cariprazine, p = 0.054) and body weight (79.3 kg
placebo versus 75.0 kg cariprazine, p = 0.071) were slightly higher in the placebo group
compared with the cariprazine group. This slight imbalance is unlikely to effect efficacy
results. Other baseline characteristics were comparable between the two treatment groups.
In general, the characteristics of psychiatric history were similar between the two treatment
groups. The average duration of bipolar I disorder was ~15 months, with the mean age of
onset in the late thirties. Most patients had a current episode of 1 month’s duration or less
before trial entry.
Patient Disposition
A total of 348 patients were screened for eligibility; 238 were randomized to receive doubleblind study drug; 236 patients received at least 1 dose of study drug (Safety Population);
and 235 patients received at least one dose of double-blind study drug and had at least one
postbaseline YMRS assessment (ITT Population).
Approximately 60% of the patients were enrolled in the United States, 30% in India, and
10% in Russia.
Completion rates were similar between the two treatment groups; slightly more than 60% of
patients in each treatment group completed 3 weeks of double-blind treatment. The most
frequent reasons for premature discontinuation were AE (~12%), insufficient therapeutic
response (~12%), and withdrawal of consent (~11%). A greater percentage of cariprazinetreated patients compared with placebo-treated patients discontinued because of AEs and
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a greater percentage of placebo-treated patients compared to cariprazine-treated patients
discontinued because of insufficient therapeutic response, as shown in the table below:
Table 63: Enumeration (%) of Dropouts by Reason for Dropout – Trial RGH-MD-31
Placebo
Cariprazine
Total
n (%)
n (%)
n (%)
118 (100)
118 (100)
236 (100)
Total Randomized
73 (62)
75 (64)
148 (63)
Study Completers
45 (38)
43 (36)
88 (37)
Dropouts
12 (10)
17 (14)
29 (12)
Adverse Event
11 (9)
29 (12)
Insufficient Therapeutic Response 18 (15)
0
2 (2)
2 (1)
Protocol Violation
14 (12)
13 (11)
27 (11)
Withdrawal of Consent
1 (1)
0
1 (<1)
Lost to Follow-up
0
0
0
Other
Source: Section 5.3.5.1.1 Trial RGH-MD-31, Table 10.2-1 page 59
Note: all percentages rounded to nearest whole number

Concomitant Medication Use
The most frequently used (> 20%) concomitant medications which were used by a similar
percentage of patients in each treatment group were analgesics (~36%), anti-epileptics
(~29%), anti-inflammatory/antirheumatic products (~31%), and psycholeptics (~85%
[includes medications to treat insomnia]).
Differences in concomitant medication use between cariprazine and placebo groups were
as expected based on the safety profile of cariprazine (see Review of Safety below). A
higher percentage of patients in the cariprazine treatment group relative to the placebo
group used antiparkinsonian drugs (~37% cariprazine vs 22% placebo) and drugs for acidrelated disorders (~30% cariprazine vs ~24% placebo), likely reflecting the incidence of
reported EPS and GI symptoms in these groups. For antiparkinsonian drugs, the use was
greater by cariprazine patients relative to placebo patients each week of the double-blind
treatment period.
The mean daily dose of lorazepam was similar between treatment groups by study week
and overall (mean dose: 0.420 mg/day for the placebo-treated group and 0.443 mg/day for
the cariprazine-treated group).
Important Protocol Violations
Overall, major protocol deviations were few in number and occurred in similar proportions
between the two treatment groups, as shown in the table below:
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Table 64: Summary of Protocol Violations - Randomized Population – Trial RGH-MD-31

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-31; Table 10.4-1, page 63

Dosing
The overall mean daily dose for cariprazine was ~8.8 mg/day, as shown in the table below.
The mean duration of treatment was about 17 days.
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Conclusions
The primary efficacy parameter, change from baseline to Week 3 in the YMRS total score
using LOCF analysis, was statistically significant in favor of the cariprazine treatment group
over placebo. The difference between treatment groups was also statistically significant
using OC and MMRM analyses. The difference was statistically significant favoring the
cariprazine treatment group at each visit from Day 7 to end of the trial. The difference in the
change from baseline in the CGI-S score was statistically significant in favor of the
cariprazine treatment group over placebo using both LOCF and OC analyses. Additional
efficacy parameters (CGI-I score at Week 3, the change from baseline to Week 3 in
PANSS total score, and response [≥ 50% improvement over baseline in YMRS total score]
and remission [YMRS total score ≤ 12]) were supportive of the results of the primary and
secondary efficacy parameters.
6.2.2.2 Trial RGH-MD-32
This trial was a phase 3, 6-week, multinational, multicenter, inpatient, randomized, doubleblind, placebo-controlled, parallel-group, flexible-dose trial to evaluate the safety and
efficacy of cariprazine in patients with acute mania associated with bipolar I disorder. The
trial, initiated on February 9, 2010 and completed on July 27, 2011, was conducted a total
of 28 centers: 10 in the United States and 18 in India.
Objective
The objectives of Trial RGH-MD-32 were identical to the objectives of Trial RGH-MD-31: to
evaluate the efficacy, safety, and tolerability of cariprazine monotherapy versus placebo for
the treatment of acute manic or mixed episodes associated with bipolar I disorder.
Trial Population
As in Trial RGH-MD-31, the trial population for Trial RGH-MD-32 included male or female
inpatients 18 to 65 years of age, inclusive, meeting DSM-IV-TR criteria for bipolar I disorder
based on Structured Clinical Interview for DSM-IV-TR, manic or mixed type – with or
without psychotic symptoms and meeting the key inclusion/exclusion criteria below.
Comorbid diagnoses such as conduct disorder, obsessive-compulsive disorder, anxiety
disorders, and substance abuse were allowed. A total of 320 patients were planned for
inclusion in the trial.
Key Inclusion/Exclusion Criteria
The inclusion/exclusion criteria for Trial RGH-MD-32 were, for practical purposes,
essentially identical to the inclusion/exclusion criteria for Trial RGH-MD-31 with one notable
exception: in Trial RGH-MD-32, criteria for exclusion for suicide risk was expanded to
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include, “Significant risk, as judged by the investigator, based on psychiatric interview or
information collected in the Columbia-Suicide Severity Rating Scale (C-SSRS).”
Trial Design
The trial design for Trial RGH-MD-32 was very similar to the trial design for Trial RGH-MD31. However, the sponsor considers Trial RGH-MD-32 to be a 6-week trial while Trial RGHMD-31 is a 5-week trial, because the sponsor included a one-week screening phase as part
of Trial RGH-MD-32. Thus, Trial RGH-MD-32 consisted of: a no-drug screening phase of 47 days, followed by 3 weeks of double-blind treatment and a 2-week safety follow-up
phase. At the end of the screening phase, patients meeting the entry criteria for this trial
were randomized (1:1) to 1 of 2 treatment groups (placebo or cariprazine 3 to 12 mg/day).
Dosing began on the evening of Visit 2 (Day 0). Patients randomized to the cariprazine 3to 12-mg/day group received 1.5 mg on Day 0 and 3 mg on Day 1. Starting on Day 2, the
dose could be increased in increments of 3 mg to a maximum of 12 mg/day by Day 7
based on patient response and tolerability. The dose could be decreased to the previous
level if there were dose-limiting AEs. However, no dose adjustments (increase or decrease
except for a temporary drug discontinuation of 1-3 days) were permitted after Visit 6 (Day
14).
As in Trial RGH-MD-31, all patients started hospitalization during the screening phase and
remained hospitalized for a minimum of 2 weeks following initiation of double-blind
medication during the double-blind treatment phase. Starting on Day 14, patients could be
discharged and followed as outpatients based on the same criteria used in Trial RGH-MD31.
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Figure 20: Trial Design – Trial RGH-MD-32

IP = investigational product
Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-32; Figure 9.1-1, page 32

Concomitant Medication
Allowed and disallowed medications In Trial RGH-MD-32 were nearly identical to those in
Trial RGH-MD-31. As in Trial RGH-MD-31, lorazepam was allowed for control of agitation,
restlessness, irritability, and hostility. However, the permitted dosages of lorazepam in Trial
RGH-MD-32 were slightly different and, unlike Trial RGH-MD-31, substitution for lorazepam
with oxazepam or diazepam was permissible in countries where lorazepam was not
available at permitted dosages shown in the table below:
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Table 69: Permitted Benzodiazepine Use - Trial RGH-MD-32

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-32; Table 9.4.7-1, page 47

Efficacy Evaluation


Primary Efficacy Endpoint

As in Trial RGH-MD-31, the primary efficacy endpoint was the change from baseline to
Week 3 in YMRS total score.


Secondary Efficacy Endpoints

As in Trial RGH-MD-31, the secondary efficacy endpoint was the change from baseline to
Week 3 in CGI-S total score. Additional efficacy parameters were identical to those in Trial
RGH-MD-31: CGI-I at Week 3, YMRS remission rate at Week 3 (YMRS total score ≤ 12),
YMRS response rate at Week 3 (≥ 50% improvement from baseline in YMRS total score),
change from baseline to Week 3 in MADRS total score, and change from baseline to Week
3 in PANSS total score.
Safety Assessments
The schedule of safety assessments for Trial RGH-MD-32 was nearly identical to the
schedule of safety assessments in Trial RGH-MD-31 with one exception: in Trial RGH-MD32, assessment of suicidality using Columbia-Suicide Severity Rating Scale (C-SSRS) was
performed at every study visit from screening to safety follow-up at Study Day 35.
Statistical Analysis
Definitions of Patient Populations and criteria for Patient Dispositions were nearly
identical for Trial RGH-MD-32 compared to Trial RGH-MD-31.
In Trial RGH-MD-32, the sponsor identified GCP violations in study conduct at Center 105;
thus data from this center were not included in the efficacy or safety analyses. The decision
to exclude Center 105 from the analyses was made prior to database lock. Sensitivity
analyses for the primary and secondary efficacy parameters were performed with this study
center included.

138
Reference ID: 3344534

Clinical Review
{Insert Reviewer Name}
{Insert Application Type and Number}
{Insert Product Trade and Generic Name}


Efficacy Analyses

As in Trial RGH-MD-31, the primary efficacy analysis was based on the ITT population. All
statistical tests were two-sided hypothesis tests performed at the 5% level of significance
for main effects. All confidence intervals were two-sided 95% confidence intervals, unless
stated otherwise.


Primary Efficacy Parameter

The primary efficacy parameter was the change from baseline to Week 3 in YMRS total
score. The primary analysis was performed using MMRM with treatment group, study
center, visit, and treatment group-by-visit interaction as fixed effects and the baseline value
and baseline-by-visit interaction as the covariates.
A sensitivity analysis using a pattern-mixture model (PMM) based on non-future dependent
missing value restrictions (Kenward et al, 2003) was performed to assess the robustness of
the primary MMRM results to the possible violation of the missing-at-random assumption.
An analysis-of covariance model with postbaseline missing values imputed by the LOCF
approach also was performed on change from baseline to Week 3 in YMRS total score.
The analysis-of-covariance model included treatment group and study center as factors
and the baseline MADRS total score as the covariate.


Secondary Efficacy Parameters

The secondary efficacy parameter was the change from baseline to Week 3 in CGI-S
score. The analysis was conducted using a similar MMRM model, with treatment group,
study center, visit, and treatment group–by-visit interaction as fixed effects and the baseline
value and baseline-by-visit interaction as the covariates.


Determination of Sample Size

The primary efficacy parameter was the change from baseline to Week 3 in YMRS total
score. A sample size of 160 randomized patients in each of the 2 treatment groups
provides 90% power to detect effect sizes (treatment group difference relative to pooled
standard deviation) of 0.40 between the placebo group and the cariprazine treatment group
in the primary efficacy parameter, based on an MMRM using simulations.
Results
Demographics
Demographic analyses were performed on both the Safety and ITT populations.
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The mean age in the Safety Population was 36 years, and 64% of the patients were male.
Most patients were Asian (~57%, consistent with the proportion of subjects enrolled from
study centers in India). There were no statistically significant differences between the
treatment groups with respect to age, sex, race, or ethnicity.
Table 70: Demographic Characteristics at Baseline (Safety Population) – Trial RGH-MD-32
Placebo
N = 154

Cariprazine
N = 158

Age (years)
36.7
35.8
Mean
18-63
18-60
Age Range
Gender
61.7%
66.5%
% Males
38.3%
33.5%
% Females
Race
21.4%
20.9%
% Caucasian
18.8%
20.9%
% Black
57.1%
57.6%
% Asian
1.9%
0
% American Indian or
Alaska Native
0.6%
0.6%
% Other
Ethnicity
3.2%
3.2%
% Hispanic
96.8%
96.8%
% Non-Hispanic
Source: Section 5.3.5.1 rgh-md-32; Table 11.2.1-1, page 81

Demographic characteristics of the ITT Population were similar to those of the Safety
Population.
Baseline Characteristics
There were no statistically significant differences between the 2 treatment groups with
respect to weight, BMI, or waist circumference.
The most common concurrent conditions were psychiatric disorders (insomnia, agitation,
and anxiety), which were experienced by similar percentages of patients in both treatment
groups. Hypertension was more common in the placebo group than in the cariprazine
group (~12% and ~6%, respectively); however, this imbalance is unlikely to affect efficacy
results and did not affect safety results (see Section 7.4.3 on Vital Signs under Review of
Safety below).
The patients randomized to the placebo and cariprazine treatment groups were wellmatched with regard to psychiatric history. The mean age of onset of bipolar disorder was
26 years and the average duration of illness was approximately 10 years. For most patients
the duration of the current manic episode prior to trial entry was within 1 to 2 weeks.
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Patient Disposition
A total of 472 patients were screened for eligibility; 312 patients were randomized to
receive double-blind treatment. All 312 randomized patients received at least 1 dose of
double-blind treatment (Safety Population), and 310 patients had at least 1 postbaseline
assessment of YMRS total score (ITT Population). Of the 312 randomized patients, 133
(43%) were from the United States and 179 (57%) were from India.
The sponsor identified GCP violations in trial conduct at Study Center 105 and data from
this center were not included in any of the summary tables or the efficacy or safety
analyses. However, patient data from this center are included in all by-patient data listings
in the study report appendix for full disclosure. Sensitivity analyses for the primary and
secondary efficacy parameters were performed with this study center included. Of the 12
patients who were screened at this site, 11 patients were randomized and treated (8
patients completed and 3 patients prematurely discontinued from the trial, 2 due to
insufficient therapeutic response and 1 due to withdrawal of consent.
More than two-thirds of the patients (~69%) completed the trial. The most frequent reasons
for discontinuation were withdrawal of consent (~14%), adverse events (~8%), and
insufficient therapeutic response (~7%). Although more patients in the cariprazine group
relative to the placebo group discontinued due to withdrawal of consent (~16% vs 11%), or
due to adverse events (~10% vs ~7%), the differences were not statistically significant (p ≥
0.19). More patients in the placebo group (~10%) compared with the cariprazine group
(~4%) were prematurely discontinued from the trial because of insufficient therapeutic
response (p = 0.052; Fisher’s exact test).
Table 71: Enumeration (%) of Dropouts by Reason for Dropout – Trial RGH-MD-32
Placebo
Cariprazine
Total
n (%)
n (%)
n (%)
154 (100) 158 (100)
312 (100)
Total Randomized
106 (69)
108 (68)
214 (69)
Study Completers
48 (31)
50 (32)
98 (31)
Dropouts
11 (7)
15 (10)
26 (8)
Adverse Event
7 (4)
23 (7)
Insufficient Therapeutic Response 16 (10)
2 (1)
1 (1)
3 (1.0)
Protocol Violation
17 (11)
26 (16)
43 (14)
Withdrawal of Consent
0
1 (1)
1 (<1)
Lost to Follow-up
2 (1)
0
2 (1)
Other
Source: Section 5.3.5.1 rgh-md-32; Table 10.1-1, page 78; Note: All percentages rounded to nearest whole number

Concomitant Medication Use
Other than psycholeptics (e.g., zolpidem), pain relievers were the most frequently used
medications, and their use was similar for both treatment groups, as shown in the table
below:
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Table 72: Most Common (≥ 10%) Concomitant Medications Used During the Doubleblind Treatment Phase (Safety Population) – Trial RGH-MD-32

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-32; Table 11.2.5-1, page 85

Approximately 37% of patients in the cariprazine group and 7% of patients in the placebo
group used concomitant medication to treat extrapyramidal symptoms during the doubleblind treatment phase. The most commonly used medications were anti-parkinson drugs
(eg, trihexyphenidyl and benzatropine), which were used by 28% of cariprazine-treated
patients and 6% of placebo-treated patients. Propranolol was used by approximately 13%
of cariprazine-treated patients to control symptoms, compared with about 1% of placebotreated patients. This would be expected based on the adverse event profile of cariprazine
and other atypical antipsychotics.
Benzodiazepines were used as rescue medication to control agitation, restlessness,
irritability, and hostility. The mean daily doses of lorazepam were similar between treatment
groups, as shown in the table below. Diazepam was allowed as rescue medication in
countries where lorazepam was not available. In accordance with the protocol’s restrictions,
the use of benzodiazepines decreased during the course of the trial.
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Table 73: Mean Daily Dose of Rescue Medication (Safety Population) – Trial RGH-MD-32

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-32; Table 11.2.6-1, page 86

Important Protocol Violations
Protocol deviations with higher incidence included use of prohibited medication (~6%
placebo; ~3% cariprazine) and failure to meet 1 or more eligibility criteria (~4% placebo;
~2% cariprazine). One patient (PID 0073209) enrolled in a previous cariprazine trial (and
received cariprazine), then enrolled under protocol RGH-MD-32 in violation of eligibility
criteria.
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Figure 21: LS Mean (± SE) Change from Baseline in YMRS Total Score by Visit - Trial
RGH-MD-32 (ITT Population)

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-32; Figure 11.4.1.1-1, page 89

For all the selected shift parameters in the sensitivity analysis using the PMM, the mean
decrease in YMRS total score from baseline remained greater and statistically significant in
patients treated with cariprazine compared with patients in the placebo group, as shown in
the table below. The analyses of the change from baseline in YMRS total score at Week 3
using LOCF also showed statistically significant improvements for cariprazine treatment
over placebo.
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Table 77: Sensitivity Analysis – Change from Baseline in YMRS Total Score at Week
3 (LOCF and PMM) – Trial RGH-MD-32 (ITT Population)

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-32; Table 11.4.1.1-2, page 88

Details of the by-visit analyses of YMRS total score are provided in the table below:
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Figure 23: LS Mean (+/- SE) Change from Baseline in YMRS Total Score by Visit –
India (MMRM) – Trial RGH-MD-32 (ITT Population)

Electronically copied and reproduced from sponsor’s submission; Source: Section 5.3.5.1 rgh-md-32; Figure 16.1.9.3.2.1B, page 2346

A sensitivity analysis of the change from baseline in YMRS total score at Week 3 was
performed inclusive of the data from Study Center 105 (which were excluded from the
primary analysis). Results of this sensitivity analysis were consistent with those of the
primary efficacy analysis; mean decrease in YMRS total score from baseline was greater
and statistically significant in patients treated with cariprazine compared with patients in the
placebo group (LSMD = –4.7, p = 0.0001, MMRM).


Secondary Efficacy Endpoints

The secondary efficacy parameter was the change from baseline to Week 3 in the CGI-S
score. Relative to the placebo group, the change in the cariprazine group was statistically
significant, as shown in the table below:
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efficacy of cariprazine in patients with acute mania associated with bipolar I disorder. The
trial, initiated on February 2, 2010 and completed on December 2, 2011, was conducted in
a total of 65 centers: 23 in the United States, 14 in the Ukraine, 10 in Romania, 9 in Russia,
5 in Serbia, and 4 in Croatia.
Objectives
The objective of the trial was to evaluate the efficacy, safety, and tolerability of cariprazine
monotherapy versus placebo for the treatment of acute manic or mixed episodes
associated with bipolar I disorder.
Trial Population
As in Trials RGH-MD-31 and RGH-MD-32, the trial population for Trial RGH-MD-33
included male or female inpatients 18 to 65 years of age, inclusive, meeting DSM-IV-TR
criteria for bipolar I disorder based on Structured Clinical Interview for DSM-IV-TR, manic
or mixed type – with or without psychotic symptoms and meeting the key
inclusion/exclusion criteria below. Comorbid diagnoses such as conduct disorder,
obsessive-compulsive disorder, anxiety disorders, and substance abuse were allowed. A
total of 495 patients were planned for inclusion in the trial.
Key Inclusion/ Exclusion Criteria
The Inclusion and Exclusion Criteria for Trial RGH-MD-33 were essentially identical to the
Inclusion and Exclusion Criteria for Trial RGH-MD-32.
Trial Design
The trial design for Trial RGH-MD-33 was similar to the trial design for Trials RGH-MD-31
and RGH-MD-32 except that Trial RGH-MD-33 used a fixed-/flexible dosing regimen in
contrast to Trials RGH-MD-31 and RGH-MD-32, which used a flexible-dose design. The
trial was a total of 6 weeks in duration: a no-drug screening phase of up to 4 to 7 days,
followed by 3 weeks of double-blind treatment and a 2-week safety follow-up phase. At the
end of the screening phase, patients meeting the entry criteria were randomized (1:1:1) to 1
of 3 treatment groups (placebo, cariprazine 3-6 mg/day, or cariprazine 6-12 mg/day).
Dosing began on the evening of Visit 2 (Day 0). Patients randomized to the cariprazine 3-6
mg/day group received 1.5 mg on Day 0, 3 mg on Day 1, and 3 mg on Day 2. Starting on
Day 3, the dose may have been increased in increments of 1.5 mg to a maximum of 6
mg/day by Day 5 based on patient response and tolerability. Patients randomized to the
cariprazine 6-12 mg/day group received 1.5 mg on Day 0, 3 mg on Day 1, and 6 mg on Day
2. Starting on Day 3, the dose may have been increased in increments of 3 mg to a
maximum of 12 mg/day by Day 5 based on patient response and tolerability. The dose may
have been decreased to the previous level if there were dose-limiting AEs. However, no
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dose adjustments (increase or decrease except for a temporary drug holiday) were
permitted after Visit 7 (Day 14).
As in Trials RGH-MD-31 and RGH-MD-32, all patients started hospitalization during the
screening phase and remained hospitalized for a minimum of 2 weeks following initiation of
double-blind medication during the double-blind treatment phase. Starting on Day 14,
patients could be discharged and followed as outpatients based on the same criteria used
in Trials RGH-MD-31 and RGH-MD-32. Patients enrolled in Croatia were hospitalized for
the entire duration of the trial.
Figure 24: Trial Design – Trial RGH-MD- 33

Electronically copied and reproduced from sponsor’s submission; source: Section 5.3.5.1 rgh-md-33; Figure 9.1-1, page 38
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Concomitant Medication
Allowed and disallowed medications In Trial RGH-MD-33 were nearly identical to those in
Trials RGH-MD-31 and RGH-MD-32. As in Trials RGH-MD-31 and RGH-MD-32, lorazepam
was allowed for control of agitation, restlessness, irritability, and hostility. The permitted
dosages of lorazepam in Trial RGH-MD-33 were identical to the permitted dosages in Trial
RGH-MD-32. As in Trial RGH-MD-32, substitution for lorazepam with oxazepam or
diazepam was permissible in countries where lorazepam was not available at the same
dosages allowed in Trial RGH-MD-32.
Efficacy Evaluation


Primary Efficacy Endpoint

As in Trials RGH-MD-31 and RGH-MD-32, the primary efficacy endpoint was the change
from baseline to Week 3 in YMRS total score.


Secondary Efficacy Endpoints

As in Trials RGH-MD-31 and RGH-MD-32, the secondary efficacy endpoint was the change
from baseline to Week 3 in CGI-S total score. Additional efficacy parameters were also
identical to those in Trials RGH-MD-31 and RGH-MD-32: CGI-I at Week 3, YMRS
remission rate at Week 3 (YMRS total score ≤ 12), YMRS response rate at Week 3 (≥ 50%
improvement from baseline in YMRS total score), change from baseline to Week 3 in
MADRS total score, and change from baseline to Week 3 in PANSS total score.
Safety Assessments
The schedule of safety assessments for Trial RGH-MD-33 was nearly identical to the
schedule of safety assessments in Trial RGH-MD-32.
Statistical Analysis
Definitions of Patient Populations and criteria for Patient Dispositions were nearly
identical for Trial RGH-MD-33 compared to Trials RGH-MD-31 and RGH-MD-32.


Efficacy Analyses

As in Trials RGH-MD-31 and RGH-MD-32, the primary efficacy analysis was based on the
ITT population. All statistical tests were two-sided hypothesis tests performed at the 5%
level of significance for main effects. All confidence intervals were two-sided 95%
confidence intervals, unless stated otherwise.
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Primary Efficacy Parameter

The primary efficacy parameter was the change from baseline to Week 3 in YMRS total
score. The primary analysis comparing cariprazine 3-6 mg/day versus placebo and
cariprazine 6-12 mg/day versus placebo in the primary efficacy parameter was performed
using a MMRM with treatment group, study center, visit, and treatment group–by-visit
interaction as fixed effects and the baseline value and baseline-by-visit interaction as the
covariates.
As in Trial RGH-MD-32, sensitivity analysis using a pattern-mixture model (PMM) based
on non-future dependent missing value restrictions (Kenward et al, 2003) was performed to
assess the robustness of the primary MMRM results to the possible violation of the
missing-at-random assumption. An analysis-of covariance model with postbaseline missing
values imputed by the LOCF approach also was performed on change from baseline to
Week 3 in YMRS total score. The analysis-of-covariance model included treatment group
and study center as factors and the baseline MADRS total score as the covariate.


Secondary Efficacy Parameters

The secondary efficacy parameter was the change from baseline to Week 3 in CGI-S
score. The analysis was conducted using a similar MMRM model, with treatment group,
study center, visit, and treatment group–by-visit interaction as fixed effects and the baseline
value and baseline-by-visit interaction as the covariates.


Determination of Sample Size

The primary efficacy parameter was the change from baseline to Week 3 in YMRS total
score. Adjusting for multiple comparisons involving the 2 efficacy endpoints and 2
cariprazine flexible dose groups by using the matched parallel gatekeeping procedure, a
sample size of 165 randomized patients in each of the 3 treatment groups provided 92%
power to detect effect sizes (treatment group difference relative to pooled standard
deviation) of 0.430 between placebo and cariprazine groups (6-12 mg/day and 3-6 mg/day)
for the primary efficacy parameter, respectively, based on an MMRM model using
simulations.
Results
Demographics
Demographic analyses were performed on both the Safety and ITT populations.
The mean age in the Safety Population was 42 years and 53% of the patients were male.
Most patients were white (~69%). There were no statistically significant differences
between the treatment groups with respect to age, sex, race, or ethnicity.
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Table 80: Demographic Characteristics at Baseline (Safety Population) – Trial RGH-MD-33
Placebo
(N = 161)

Cariprazine
3-6 mg/day 6-12 mg/day
(N = 167)
(N = 169)

Age (years)
41.5
43.1
Mean
18-65
18-65
Age Range
Gender
55.3%
53.9%
% Males
44.7%
46.1%
% Females
Race
70.8%
70.1%
% Caucasian
27.3%
26.3%
% Black
0.6%
1.8%
% Asian
1.2%
0.6%
% American Indian or Alaska Native
0
0.6%
% Native Hawaiian or Other Pacific Islander
0
0.6%
% Other
Ethnicity
6.2%
6.0%
% Hispanic
93.8%
94.0%
% Non-Hispanic
Source: Section 5.3.5.1 rgh-md-33; Table 11.2.1-1, page 89

41.2
18-64
50.3%
49.7%
67.5%
30.2%
0.6%
0.6%
0.6%
0.6%
2.4%
97.6%

Demographic characteristics of the ITT Population were similar to those of the Safety
Population.
Baseline Characteristics
There were no statistically significant differences between the 3 treatment groups with
respect to weight, BMI, or waist circumference.
The most common concurrent conditions were psychiatric disorders (e.g., insomnia,
agitation, and anxiety), headache, and back pain, which were experienced by similar
percentages of patients in both treatment groups. Hypertension was more common in the
cariprazine groups (15.0% cariprazine 3-6 mg/day and 15.4% cariprazine 6-12 mg/day)
than in the placebo group (8.1%). However, this imbalance is unlikely to affect efficacy
results and did not affect safety results (see Section 7.4.3 on Vital Signs under Review of
Safety below).
The patients randomized to the placebo and cariprazine treatment groups were wellmatched with regard to psychiatric history. The mean age of onset of bipolar disorder was
27.7 years and the average duration of illness was approximately 14.3 years. For almost
half of the patients (~43%), the duration of the current manic episode prior to trial entry was
within 1 to 2 weeks.
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Patient Disposition
A total of 782 patients were screened for eligibility; 497 patients were randomized to
receive double-blind treatment; 497 patients received at least 1 dose of double-blind
treatment (Safety Population); and 492 patients had at least 1 postbaseline YMRS total
score (ITT Population).
The sponsor identified GCP violations in study conduct at Study Center 004, and data from
this center were not included in any of the summary tables as specified in the Statistical
Analysis Plan. Of the 13 patients who were screened at this site, 9 patients were
randomized and treated (8 patients completed and 1 patient prematurely discontinued form
the trial due to insufficient therapeutic response).
One patient was enrolled twice at 2 different study centers (first enrollment PID number
0123314, second enrollment PID number 0103325). This patient received placebo in the
first enrollment (PID 0123314) and completed the trial. In the second enrollment (PID
0103325), the patient was included in the cariprazine 6-12 mg/day group and received
cariprazine treatment for 3 days before being discontinued due to a protocol violation
(duplicated patients within the trial). Data from the first enrollment period are included in all
tables and listings in this trial report. Data from the second enrollment are included only in
the by-patient listings in the trial report appendix.
Approximately 75% of the patients completed the trial. As shown in the table below,
significantly more patients in the placebo group (~9%) compared with the cariprazine 3-6
mg/day group (~1%; p < 0.001) and cariprazine 6-12 mg/day group (3%; p = 0.020) were
prematurely discontinued from the trial because of insufficient therapeutic response, and
significantly more patients in the cariprazine 6-12 mg/day group (~15%; p = 0.003)
compared with the placebo group (5%) were discontinued due to AEs.
Table 81: Enumeration (%) of Dropouts by Reason for Dropout – Trial RGH-MD-33
Cariprazine
Total
n (%)
n (%)
3-6 mg/day 6-12 mg/day
161 (100) 167 (100)
169 (100)
497 (100)
Total Randomized
122 (76)
129 (77)
119 (70)
370 (74)
Study Completers
39 (24)
38 (23)
50 (30)
127 (26)
Dropouts
8 (5)
15 (9)
25 (15)
48 (10)
Adverse Event
15 (9)
2 (1)
5 (3)
22 (4)
Insufficient Therapeutic Response
1 (1)
1 (1)
2 (1)
4 (1)
Protocol Violation
14 (9)
18 (11)
17 (10)
49 (10)
Withdrawal of Consent
0
1 (1)
1 (1)
2 (<1)
Lost to Follow-up
1 (1)
1 (1)
0
2 (<1)
Other1
1. “Other” was 1 placebo patient discontinued at the request of the sponsor and 1 cariprazine 3-6 mg/day patient
discontinued by administrative order of the hospital.
Source: Section 5.3.5.1 rgh-md-33; Table 10.1-1, page 85; Note: all percentages rounded to nearest whole number
Placebo
n (%)
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Concomitant Medication Use
Most patients (70%) received concomitant medications during the double-blind treatment
phase, as shown in the table below. Other than psycholeptics (e.g., zolpidem), the most
frequently used medications were pain relievers, and their use was similar for all treatment
groups. Substantially more patients in the cariprazine groups than in the placebo group
used concomitant anti-Parkinson drugs. This would be expected based on the adverse
event profile of cariprazine and other atypical antipsychotics.
Table 82: Most Common (≥ 10%) Concomitant Medications Used During the Doubleblind Treatment Phase (Safety Population) – Trial RGH-MD-33

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-33; Table 11.2.5-1, page 94

The use of benzodiazepines to control agitation, irritability, and hostility were similar among
treatment groups. In accordance with the trial protocol’s restrictions, the use of
benzodiazepines decreased during the trial. Diazepam was used in the United States
(Study Center 014), Romania (Study Center 202), Ukraine (Study Centers 303 and 312),
Russia (Study Centers 501, 502, 503, 504, 506, 507, and 509), and Croatia (Study Centers
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602 and 607). Oxazepam was used in Russia (Study Center 502) and Croatia (Study
Center 607).
Table 83: Mean Daily Dose of Rescue Medication (Safety Population) – Trial RGH-MD-33

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-33; Table 11.2.5-1, page 95

Important Protocol Violations
Protocol deviations with higher incidence included failure to meet 1 or more eligibility
criteria, positive Urine Drug Screen (UDS) during the double-blind treatment phase, and
use of prohibited concomitant medication. The more commonly used prohibited
concomitant medications during the double-blind treatment phase were antihistamines (6
patients), psycholeptics (4 patients), and analgesics (3 patients).
Patient 0193308 was discontinued from the trial because of a protocol violation (did not
return from a day pass as scheduled and was positive for cocaine upon return). The patient
had stopped taking investigational product prior to returning to the study center. This
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patient is not included among the protocol deviations for positive UDS because the study
center did a urine dipstick test rather than sending a UDS sample to the central laboratory.
One patient was enrolled twice in the trial and was discussed above (see Patient
Disposition above).
Table 84: Summary of Protocol Violations (Randomized Population) – Trial RGH-MD-33

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-33; Table 10.2-1, page 87

Dosing
The mean treatment duration was about 18 days for the 3 treatment groups. In the third
week of double-blind treatment, the mean daily dose was 5.5 mg/day for the cariprazine 3-6
mg/day group and 11.0 mg/day for the cariprazine 6-12 mg/day group, as shown in the
table below:
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Figure 25: LS Mean (± SE) Change from Baseline in YMRS Total Score by Visit - Trial
RGH-MD-33 (ITT Population)

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-33; Figure 11.4.1.1-1, page 99

For all the selected shift parameters in the sensitivity analysis using the PMM, the mean
decrease in YMRS total score from baseline remained greater and statistically significant in
patients treated with cariprazine compared with patients in the placebo group, as shown in
the table below. The analyses of the change from baseline in YMRS total score at Week 3
using LOCF also showed statistically significant improvements for cariprazine treatment
over placebo.
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Table 87: Sensitivity Analysis – Change from Baseline in YMRS Total Score at Week 3
(LOCF and PMM) – Trial RGH-MD-33 (ITT Population)

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-33; Figure 11.4.1.1-1, page 99

Details of the by-visit analyses of YMRS total score are provided in the table below:
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Figure 26: LS Mean (± SE) Change from Baseline in YMRS Total Score by Visit Serbia - Trial RGH-MD-33 (ITT Population)

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.1 rgh-md-33; Figure 16.1.9.3.2D, page 4547

A sensitivity analysis of the change from baseline in YMRS total score at Week 3 was
performed inclusive of the data from Study Center 004 (which were excluded from the
primary analysis). Results of this sensitivity analysis were consistent with those of the
primary efficacy analysis; mean decrease in YMRS total score from baseline was greater
and statistically significant in patients treated with cariprazine 3-6 mg/day and cariprazine
6-12 mg/day compared with patients in the placebo group (LSMD = –6.3 for cariprazine 3-6
mg/day and –6.1 for cariprazine 6-12 mg/day, p < 0.001 for both groups, MMRM).


Secondary Efficacy Endpoints

The secondary efficacy parameter was the change from baseline to Week 3 in the CGI-S
score. Relative to the placebo group, the change in the cariprazine groups was statistically
significant, as shown in the table below:

164
Reference ID: 3344534

Clinical Review
{Insert Reviewer Name}
{Insert Application Type and Number}
{Insert Product Trade and Generic Name}
seen as early as Day 5 and at each assessment through Week 3 for each cariprazine
group. The sensitivity analyses (PMM and LOCF) showed statistically significant
improvements for cariprazine treatment over placebo (p < 0.001 for all analyses),
supporting the results from the primary analysis. The results of the additional efficacy
parameters (the CGI-I score at Week 3; the change from baseline to Week 3 in the MADRS
and PANSS total, positive, and negative scores; and the YMRS response and remission
rates at Week 3) were supportive of the results of analysis of the primary and secondary
efficacy parameters.

6.2.3 Crosscutting Issues
Subgroup Analyses
Overall, there were no clinically meaningful differences between subgroup populations
based on summary statistics for age, sex, race, and baseline manic versus mixed bipolar I
disorder. However, there was a difference in response between the United States and nonUnited States populations that favored the non-United States population. This difference is
considered not to be clinically meaningful. The results were discussed with Dr. Eiji Ishida,
FDA Biostatistician, who agrees with the sponsor’s subgroup analyses and confirms that
there were no significant differences in subgroup populations which could have affected
efficacy results.
A greater improvement in YMRS total score was seen in the cariprazine groups relative to
placebo in patients < 55 years across all 3 studies. However, due to the small sample size
in the ≥ 55 years groups (range: 6 to 33 patients/group), a clinically meaningful comparison
was not possible.
A greater improvement in the YMRS total score was seen in both males and females in the
cariprazine groups relative to placebo; the improvement was numerically greater in females
in Trials RGH-MD-31 and RGH-MD-32.
A greater improvement in the YMRS total score was seen in both white patients and
patients of all other races in the cariprazine groups relative to placebo, with the exception of
Trial RGH-MD-32.
A greater improvement in the YMRS total score was seen in both the United States and the
non-United States populations in the cariprazine groups relative to placebo. YMRS total
score differences across all 3 trials were numerically lower for United States patients (–0.9
to –3.9) than for non-United States patients (–7.1 to –10.1).
A greater improvement in the YMRS total score was seen in patients with mania and with
mixed mania in the cariprazine groups relative to placebo, with the exception of Trial RGHMD-32. However, due to the small sample size in the mixed mania group (range: 15 to 25
patients/group), a clinically meaningful comparison was not possible.
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Dose Response
The sponsor attempted to address dose response for efficacy in only one of the three
pivotal trials, Trial RGH-MD-33, by using a fixed-flexible dose design. Based on the results
of this trial, there does not appear to be a dose response for efficacy. There was essentially
no difference between the 3-6 mg/day group and the 6-9 mg/day group in the magnitude of
the treatment effect compared to placebo or the time to onset of clinically significant
treatment effect.
Key Secondary Endpoints
The change from baseline in CGI-S at Week 3 was identified as the secondary endpoint
and was statistically significant compared to placebo across all three pivotal trials. In all
three pivotal trials, the secondary endpoint was pre-specified in the protocols, and
appropriate statistical adjustments were made for multiple comparisons. Furthermore, the
CGI-S assesses a domain of the illness other than that assessed by the primary efficacy
variable. Therefore, it would be reasonable to include these findings in labeling.
Effect Size
For the primary efficacy endpoint, change from baseline in YMRS total score at Week 3,
and for the secondary endpoint, change from baseline in CGI-S score at Week 3, a
significant effect size (defined as study drug endpoint minus placebo endpoint) was
demonstrated, as shown in the table below:
Table 90: Effect Size (Study Drug – Placebo) for Primary and Secondary
Endpoint – Trials RGH-MD-31, RGH-MD-32, and RGH-MD-33
Cariprazine Dose Group
3-6 mg/day 6-12 mg/day 3-12 mg/day
RGH-MD-31
YMRS
------------------6.1
CGI-S
------------------0.6
RGH-MD-32
YMRS
------------------4.3
CGI-S
------------------0.4
RGH-MD-33
YMRS
6.1
6.0
---------CGI-S
0.5
0.5
---------Source: Tables in this review.

Long-term Efficacy
In the bipolar program, no long-term efficacy trials have been conducted. One 16-week trial
(RGH-MD-16) has been conducted. However, this trial was an open-label safety trial.
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development program through October 31, 2012. About 3500 patients or healthy subjects
received at least 1 dose of cariprazine: 1733 patients were treated in the schizophrenia
trials, 1025 in bipolar mania trials, and 800 in trials that provide supporting safety data.
A total of 6 deaths were reported in patients who received cariprazine during the clinical
development program: 3 completed suicides, 1 cardiac arrest, 1 pulmonary embolism, and
1 acute myocardial infarction/ ischemic stroke. However, when confounding risk factors in
these patients and the known morbidities and mortalities associated with their underlying
psychiatric disorders are considered, there is no clear association between the deaths and
cariprazine treatment
The most frequent treatment-emergent adverse events (TEAEs) were akathisia,
extrapyramidal disorder, constipation, nausea, and restlessness in the controlled
schizophrenia trials (Group 1A) and akathisia, extrapyramidal disorder, restlessness,
nausea, constipation, and vomiting in the controlled bipolar mania trials (Group 2A). In the
long-term trials, the most commonly reported TEAEs were akathisia, headache, and
insomnia for in the schizophrenia trials (Group 1B) and akathisia, headache, constipation,
and nausea in the bipolar mania trial (Group 2B).
The incidence of extrapyramidal symptom (EPS) related AEs including akathisia was as
high as 33% in the long-term schizophrenia trials and 48.5% in the long-term bipolar mania
trial. There was a dose-related increase in the frequency of akathisia and extrapyramidal
disorder in the schizophrenia program and a dose-related increase in akathisia in the
bipolar mania program.
In the schizophrenia program, the incidence of EPS-related TEAEs, including akathisia, as
well as the incidence of restlessness, constipation, nausea, headache, sedation, orthostatic
hypotension, subtle mean increases in systolic blood pressure and pulse rate, and mean
increases in body weight and weight circumference (and the percentage of patients with ≥
7% weight gain) tended to be higher in the cariprazine 6-12 mg subgroup compared with
the 1.5-6 mg subgroup. There was no evidence of a dose response for any of these TEAEs
with lower cariprazine doses, that is, doses ranging from 1.5 mg/day to 6 mg/day, in the 6week schizophrenia fixed-dose trials. However, a dose-response was observed for
treatment-emergent changes in fasting glucose in the fixed-dose trials (1.5-6 mg/day).
In the bipolar program, the fixed-flexible dose trial (RGH-MD-33) demonstrated that
akathisia, tremor, constipation and diarrhea were reported by more patients in the
cariprazine 6-12 mg subgroup than in the 3-6 mg subgroup; however, extrapyramidal
disorder was reported by fewer patients in the cariprazine 6-12 mg subgroup than in the 3-6
mg subgroup.
Small dose-related increases in aminotransferase levels that were not associated with
bilirubin elevations occurred with cariprazine relative to placebo across both indications. No
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patient met criteria for Hy’s Law. Transient increases in CPK that were occasionally
associated with positive urine myoglobin were reported across both indications.
In the short-term trials, cariprazine had minimal effects on lipid parameters and a small
effect on glucose parameters; however, with prolonged exposure, gradual upward shifts in
lipid and glucose parameters were observed. Mean body weight and the percentage of
patients with ≥7% increase in body weight from baseline also increased in a timedependent manner in the 48-week trials. Nervous system disorders (such as akathisia,
headache, tremor, and extrapyramidal disorder) tended to occur early in treatment, as did
gastrointestinal disorders (such as dyspepsia, nausea, diarrhea, and constipation), and
Psychiatric Disorders (such as insomnia, anxiety, and restlessness). The TEAEs of weight
increased tended to occur throughout treatment.
In general, changes in ECG parameters associated with cariprazine treatment do not
appear to be clinically significant. Furthermore, in the intensive QT study (RGH-MD-02),
cariprazine at therapeutic (9 mg/day) and supratherapeutic (18 mg/day) doses did not
induce QTc prolongation to a level of regulatory-guideline concern.
Cariprazine therapy was associated with a higher incidence of ocular TEAEs relative to
placebo (approximately 4% and 2%, respectively, in pooled placebo-controlled trials in
schizophrenia and bipolar mania). Overall, the most commonly reported TEAE was blurred
vision, the majority of which were mild, followed by dry eye, conjunctivitis, eye irritation, and
blepharospasm. Two cariprazine-treated patients had TEAEs of color vision abnormalities,
and cataracts were reported in two cariprazine-treated patients. There were positive and
negative lenticular shifts in LOCS III, which the sponsor attributes to “inherent variability of
the testing procedure.” However, in the long-term schizophrenia and bipolar trials, there
were more positive than negative shifts in the more severe category (Class III).
Approximately 13% of patients tested with OCT in the 48-week open-label schizophrenia
trial (RGH-MD-11) had at least one post-baseline abnormal OCT in at least one eye.
Abnormalities discovered on OCT included retinal nerve fiber layer (RNFL) thickness
decreased compatible with anterior optic neuropathy in a 22-year-old patient; and macular
edema, macular degeneration, intra-retinal foveal edema, retinal thickening, and thinning of
the nerve fiber layer. The interpretation of these results is difficult because of
inconsistencies in the data collected, lack of adequate baseline ocular evaluation, or lack of
adequate follow-up. Nevertheless, the findings raise serious concern.

7.1 Methods
For the safety review, I reviewed the Integrated Summary of Safety, the 120-day Safety
Update Report, individual Study Reports, figures, and tables as well as primary raw data
provided by the sponsor, with primary focus on the targeted populations (patients with
schizophrenia and bipolar mania). In conjunction with the Division of Transplant and
Ophthalmology Products (DTOP), I carefully reviewed the ocular data due to the pre-clinical
concerns regarding potential of cariprazine for ocular toxicity.
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7.1.1 Studies/Clinical Trials Used to Evaluate Safety
A total of 27 cariprazine clinical trials are completed and 10 trials are ongoing as of the
October 31, 2012 cutoff date for trials included in the 120-day Safety Update. The trials are
listed in the tables in Section 5.1. The 7 completed phase 2/3, double-blind, placebocontrolled trials for the 2 indications form the basis of the primary safety assessment
(Group 1A, 6-week schizophrenia trials; and Group 2A, 3-week bipolar mania trials). Longterm safety data are contributed by two 48-week, open-label trials in schizophrenia (Group
1B). Trial RGH-MD-17 enrolled patients who completed lead-in Trial RGH-MD-16, and Trial
RGH-MD-11 enrolled both new patients and patients who completed treatment in 1 of 2
lead-in trials (RGH-MD-04 and RGH-MD-05). In addition, Trial RGH-MD-36 a 16-week,
open-label trial in newly enrolled patients (not an extension trial) provides long-term safety
data in patients with bipolar mania (Group 2B).
Supporting safety data are provided from clinical pharmacokinetic (PK) and
PK/pharmacokinetic (Clinical PK and PK/PD) trials in healthy subjects (Group 3A) and
patients with schizophrenia (Group 3B), from completed trials conducted in Japan by
Mitsubishi Tanabe Pharma Corporation (Group 4A), and from completed trials in other
indications (i.e., depression; Group 4B). Group 5 comprises other ongoing trials.
A summary of the grouping of cariprazine studies as of the NDA clinical cutoff date of April
30, 2012 is shown in the table below.
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Table 91: Grouping of Cariprazine Studies in the Integrated Summary of Safety
(Cutoff Date: April 30, 2012)

Electronically copied and reproduced from sponsor’s submission: 5.3.5.3 ISS, Table 4.3.1-1, page 114
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Upon submission of the 120-day Safety Update Report (March 19, 2013), the sponsor
reported that since the April 30, 2012 clinical cutoff date for the NDA, Trial RGH-MD-11 has
been completed and 6 trials have been initiated. Thus, based on the information provided in
the 120-day Safety Update (clinical cutoff date: October 31, 2012), the grouping of clinical
trials for safety analysis has changed for Group 1B (long-term, open-label schizophrenia
trials) and Group 5 (other ongoing trials) compared to the grouping in the original Integrated
Summary of Safety (ISS; clinical cutoff date: April 30, 2012), as shown in the table below.
In the 120-day Safety Update, there is no new data for ISS Group 1A (acute
schizophrenia), Group 2 (bipolar mania), Group 3 (clinical PK/PD trials), or Group 4 (other
completed trials).
Table 92: Summary of Studies Included in the Cariprazine 120-day Safety Update Report
Study Group

120-day Safety Update

ISS

Group 1B (long-term, open- RGH-MD-11 (completed)
label schizophrenia studies) RGH-MD-17 (completed)

RGH-MD-11 (interim)
RGH-MD-17 (completed)

Group 5 (other ongoing
studies)

30 Apr 2012 cutoff date:
Forest Research Institute, Inc:
RGH-PK-15 (D2/D3 receptor
occupancy)
RGH-MD-06 (schizophrenia relapse)
RGH-MD-56 (bipolar depression)
RGH-MD-75 (adjunctive therapy in
the treatment of MDD)

31 Oct 2012 cutoff date:
Forest Research Institute, Inc:
RGH-PK-15 (D2/D3 receptor
occupancy)
RGH-MD-06 (schizophrenia relapse)
RGH-MD-56 (bipolar depression)
RGH-MD-75 (adjunctive therapy in
the treatment of MDD)
Mitsubishi Tanabe Pharma
Corporation:a
A002-A4 (schizophrenia)
A002-A5 (schizophrenia)
A002-A7 (schizophrenia)
A002-A8 (schizophrenia)
A002-A10 (BE of capsule vs tablet
in healthy volunteers)
A002-A11 (pharmacokinetics,
efficacy/safety in schizophrenia)

a

The studies sponsored by Mitsubishi Tanabe Pharma Corporation are non-IND studies conducted outside of the
United States.
BE = bioequivalence; IND = Investigational New Drug (application); ISS = Integrated Summary of Safety (refers to data
summary presented in the ISS); MDD = major depressive disorder.

Electronically copied and reproduced from sponsor’s submission; 120-Day Safety Update Report; Table 4-1, page 28

7.2 Adequacy of Safety Assessments
Overall, the safety data was adequate for review. The overall exposure of approximately
6000 patients who received investigational product, including 2758 patients treated with
cariprazine in the schizophrenia and bipolar mania trials (representing a total of 566.5
patient-years of exposure) provided an acceptable safety database for review. In addition, a
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total of 346 patients were treated for ≥ 24 weeks, and 211 patients were treated for ≥ 48
weeks, providing adequate long-term safety data.

7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics of
Target Populations
Approximately 6000 patients and healthy subjects received investigational product in the
cariprazine clinical development program through October 31, 2012. About 3500 patients or
healthy subjects received at least 1 dose of cariprazine: 1733 patients were treated in the
schizophrenia trials, 1025 in bipolar mania trials, and 800 in trials that provide supporting
safety data. Another 1018 patients were randomized or enrolled in Group 5 ongoing trials.
A total of 2758 patients were treated with cariprazine in the schizophrenia and bipolar
mania trials, representing a total of 566.5 patient-years of exposure. In the schizophrenia
program, 1317 patients were treated with cariprazine in 6-week controlled trials and 679
were treated with cariprazine in 48-week, long-term, open-label trials (444 patients who
rolled over from a lead-in trial and 235 new patients). In the bipolar mania program, 623
patients were treated with cariprazine in the 3-week controlled trials and 402 patients were
treated with cariprazine in a long-term, open-label trial.
Table 93: Summary of Overall Exposure in Schizophrenia and Bipolar Mania Trials
(Groups 1 and 2) – Safety Population
Exposure

Schizophrenia
Bipolar Mania
Group
Group 1B
Group 2B
Group 1A
Group 2A
1A+1B+
Long-term
Long-term
a
2A+2B
(N = 2758) Placebo Cariprazine Cariprazine Placebo Cariprazine Cariprazine
(N =584) (N = 1317) (N = 679) (N = 442) (N = 623) (N = 402)

Treatment duration, n
≥ 1 day

2758

584

1317

679

442

623

402

≥ 3 weeks

2050

435

994

592

280

408

293

≥ 6 weeks

1224

284

676

511

—

—

206

≥ 12 weeks

619

—

—

449

—

—

150

≥ 24 weeks

364

—

—

346

—

—

—

≥ 48 weeks

239

—

—

211

—

—

—

566.5

50.7

117.9

350.3

21.1

30.4

63.5

Patient-years
of exposure

a
Treatment duration for cariprazine-treated patients in Group 1A+1B+2A+2B was calculated as the
number of days from the date of first dose of cariprazine taken to the date of last dose of cariprazine taken
(inclusive of the gap in dosing between lead-in and extension studies for patients who took cariprazine in
both). Source: 5.3.5.3 ISS, Table 5.1-1, page 128; 120-Day Safety Update, Tables 5.1-1, page 31, 2.1.3, page
1162, and 2.1.6, page 1172
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The trial completion rates in the placebo-controlled schizophrenia and bipolar mania trials
(Groups 1A and 2A) were approximately 60% and 70%, respectively. The discontinuation
rates in the placebo-controlled trials were generally similar between placebo and
cariprazine. For cariprazine-treated patients in the short-term trials, the most common
reasons for premature trial discontinuation were withdrawal of consent and AE. In the longterm trials, there was a higher rate of drop-outs, primarily due to withdrawal of consent, AE,
and protocol violation.
Table 94: Summary of Patient Disposition in Schizophrenia and Bipolar Mania Trials
(Groups 1 and 2) – Safety Population
Schizophrenia
Group 1A
Placebo
(N = 584)
57%
43%

Cariprazine
(N = 1317)
62%
38%

Group 1B
Long-term
Cariprazine
(N = 679)
40%
60%

Bipolar Mania
Group 2A
Placebo
(N = 442)
70%
30%

Cariprazine
(N = 623)
71%
29%

Study Completers
Dropouts
Did not meet
<1%
<1%
0
0
inclusion/
exclusion criteria
12%
9%
12%
7%
Adverse event
Insufficient
17%
12%
4%
11%
therapeutic
response
1%
1%
8%
1%
Protocol violation
11%
15%
25%
10%
Withdrawal of
consent
<1%
1%
7%
<1%
Lost to follow-up
<1%
1%
4%
1%
Other
Sources: 5.3.5.3 ISS, Table 5.1-2, page 129; 120-Day Safety Update, Table 5.3-1, page 34
Note: percentages rounded to nearest whole number

Group 2B
Long-term
Cariprazine
(N = 402)
33%
67%

0

0

12%

16%

4%

7%

1%
12%

14%
20%

1%
<1%

10%
1%

The demographic and patient characteristics of the schizophrenia and bipolar mania trail
populations appear to be generally representative of the target populations. Baseline
demographics were similar for patients enrolled in the schizophrenia (Group 1) and bipolar
mania (Group 2) programs. Over 50% of patients were enrolled in the United States.
Across the schizophrenia and bipolar programs, mean age was 39 years; a total of 2
patients (0.1%) were ≥ 65 years. Overall, 67% of all patients were male (approximately
70% of schizophrenia patients and 60% of bipolar mania patients). Approximately one-half
(46%) of patients were white; patients of all other races were, for the most part,
Black/African American or Asian. Most patients were overweight (evidenced by baseline
mean BMI ≥ 26 kg/m2). The mean duration of the disorder under treatment was
approximately 13 years, with most patients first diagnosed with schizophrenia or bipolar
disorder in their mid-20s.
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In the schizophrenia trials (Groups 1A and 1B), the trial completion rates among all
treatment groups were higher for the non-US subgroup than for the US subgroup, as
shown in the table below. Among all treatment groups, more patients from US sites than
non-US sites discontinued due to withdrawal of consent. Other common reasons for trial
discontinuation were similar for US and non-US subgroups.
In Group 1B, more patients from US centers discontinued due to withdrawal of consent,
protocol violation, or lost to follow-up, compared with patients from non-US centers.
In the bipolar mania trials (Group 2A), more cariprazine-treated patients in the non-US
subgroup completed the trial; the opposite was observed for the placebo-treated patients.
As seen in Groups 1A and 1B, more patients from US sites than non-US sites withdrew
consent. More patients treated with cariprazine than placebo discontinued due to AE in the
US subgroup.
Table 95: Patient Disposition by Region in Schizophrenia and Bipolar Mania Trials
(Groups 1 and 2) – Safety Population
Schizophrenia
Group 1A

Group 1B
Long-term
Cariprazine
US
NonUS
355
324
26%
56%

Bipolar Mania
Group 2A

Group 2B
Long-term
Cariprazine
US
NonUS
358
44
33%
30%

Placebo
Cariprazine
Placebo
Cariprazine
Study Site
US
NonUS
NonUS
NonUS
Non(US/non-US)
US
US
US
US
318
266
480
625
231
211
326
297
N
54%
61%
55%
69%
74%
65%
65%
77%
Study
Completers
46%
39%
45%
31%
74%
44%
26%
35%
35%
23%
67%
70%
Dropouts
Did not meet
inclusion/
1%
0
0
0
0
0
0
0
0
0
0
0
exclusion
criteria
11%
14%
8%
10%
12%
12%
5%
10%
12%
11%
14%
34%
Adverse
event
Insufficient
18%
17%
12%
11%
3%
4%
7%
16%
3%
5%
4%
27%
therapeutic
response
1%
0%
1%
0
13%
2%
1%
0
2%
0
15%
0
Protocol
violation
8%
20%
10%
28%
22%
13%
8%
17%
7%
21%
9%
Withdrawal of 13%
consent
2%
0
2%
0
12%
2%
0
0
1%
0
12%
0
Lost to
follow-up
0
0
1%
0
6%
1%
0
1%
0
0
1%
0
Other
N = number of patients in the subgroup. For the percentages in the table, fractions were rounded to the nearest whole number.
Sources: 5.3.5.3 ISS, Table 1.1.1A, page 4860-4861; Table 1.1.2, page 4862; Table 1.1.3A, page 4963; and Table 1.1.4A, page 4964; 120Day Safety Update; Table 1.1.2A, page 1067

Schizophrenia Trials: Groups 1A and 1B
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Summary of Exposure in Groups 1A and 1B
The total cariprazine exposure and mean duration of treatment in Groups 1A and 1B was
acceptable for safety evaluation.
In Group 1A, 1317 patients received cariprazine in daily doses ranging from 1.5 to 12
mg/day in both fixed- and flexible-dose studies; 1032 patients comprise the pooled 1.5 to 6
mg/day subgroup and 285 patients comprise the pooled 6 to 12 mg/day subgroup. In
addition, 584 patients received placebo, 140 patients received risperidone 4 mg/day, and
152 patients received aripiprazole 10 mg/day.
In Group 1B, 679 patients have been treated with cariprazine, at dosages of 1.5 to 4.5
mg/day in RGH-MD-17 or 3 to 9 mg/day in RGH-MD-11. A total of 444 patients rolled over
from lead-in trials (RGH-MD-04. -05, or -16) and 235 patients enrolled directly into RGHMD-11 without participating in a lead-in trial.
Summary of Treatment Duration
The mean duration of treatment in Group 1A was similar for placebo-treated and
cariprazine-treated patients (32 and 33 days, respectively). Approximately 95% of patients
were treated for ≥ 1 week, 75% for ≥ 3 weeks, and 50% for ≥ 6 weeks. Overall cariprazine
exposure in Group 1A was 117.9 patient-years.
Treatment duration in the subset of fixed-dose trials in Group 1A (RGH-MD-04 and RGHMD-16) was very similar to that seen for Group 1A overall. Mean treatment duration was 33
to 34 days across the cariprazine 1.5-, 3-, 4.5-, and 6-mg treatment groups, with a median
duration of 42 days.
In Group 1B, the mean treatment duration was 188 days; total exposure was 350.3 patientyears. A total of 346 patients were treated for ≥ 24 weeks, and 211 patients were treated
for ≥ 48 weeks.
Dosing Summary
The overall mean daily dose of cariprazine was 5.81 mg/day in the flexible-dose
schizophrenia trials in Group 1A (RGH-MD-03 and -05). Cariprazine 6 mg was the most
common final daily dose taken in the flexible-dose trials (30% of patients); final daily doses
of 4.5, 9, and 12 mg were each taken by approximately 20% of patients.
The overall mean daily dose of cariprazine was 3.62 mg/day in the cariprazine 1.5-6 mg
subgroup and 7.56 mg/day in the cariprazine 6-12 mg/day subgroup.
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In Group 1B, the overall mean daily dose of cariprazine was 5.42 mg/day. Cariprazine 6 mg
was the most common final daily dose (taken by 43% of patients).
Table 96: Overall Mean and Final Daily Doses for Flexible-Dose Trials in Group 1A1
and Group 1B – Safety Population
Dosage

Group 1A Flexible-Dose Trials Group 1B
Cariprazine
Cariprazine
(N = 567)
(N = 622)
Overall mean daily dose2, mg
Mean
5.91
5.42
Median
4.93
5.73
Minimum, maximum
1.5, 10.7
1.5, 9.3
Final daily dose3, n (%)
1.5 mg
13 (2)
12 (2)
3.0 mg
55 (10)
130 (21)
4.5 mg
111 (20)
65 (10)
6.0 mg
170 (30)
294 (43)
7.5 mg
2 (<1)
-----9.0 mg
111 (20)
168 (25)
12.0 mg
105 (19)
-----1. Group 1A flexible-dose trials are RGH-MD-03 and RGH-MD-05.
2. Mean daily dose for each patient is defined as the total dose taken during the treatment period divided by the
total number of days in the treatment period.
3. Final daily dose for each patient is defined as the last total daily dose taken
Sources: 5.3.5.3 ISS, Table 5.2.1.2-1, page 133, and 120-Day Safety Update, Table 5.2.2-1, page 33; Note: percentages
rounded to nearest whole number

In Group 1A, most patients were treated with cariprazine 3 to 6 mg/day and received
treatment for more than 3 weeks, as shown in the table below:
Table 97: Cariprazine Mean Daily Dose by Treatment Duration in Group 1A – Safety
Population

Electronically copied and reproduced from sponsor’s submission: 5.3.5.3 ISS, Table 5.2.1.2-2, page 133
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In general, there were no significant imbalances in gender, age, race, or geographic region
in Groups 1A or 1B that could have adversely affected the trial results. As shown in the
table below, the distribution of overall mean daily dose was similar for male and female
patients and similar for the two age subgroups. Lower percentages of white patients had
mean cariprazine doses greater than 6 mg/day compared with patients of all other races.
Most patients with mean daily doses greater than 6 mg/day were enrolled in US study
centers. These observations are due to the composition of patients and sites in the 2 trials
in which the higher dose groups were used (Trials RGH-MD-03 and RGH-MD-05). Trial
RGH-MD-03 was conducted in the United States, and approximately two-thirds of patients
were black/African American and one-third was white. Trial RGH-MD-05 was conducted in
the United States, India, Colombia, and South Africa, and approximately 40% of patients
were black/African America or Asian, and 20% were white.
Table 98: Cariprazine Overall Mean Daily Dose by Gender, Age, Race, and
Geographic Region – Group 1A (Controlled Schizophrenia Trials) – Safety Population
Demographic
Characteristic

< 3.0 mg
(N = 295)
n (%)

Overall Mean Daily Dose of Cariprazine
3.0-6.0 mg
6.1-9.0 mg
> 9.0 mg
(N = 814)
(N = 125)
(N = 83)
n (%)
n (%)
n (%)

Any Dose (N
= 1317)
N1

Gender
206 (22)
583 (62)
94 (10)
62 (7)
945
Male
89 (24)
231 (62)
31 (8)
21 (6)
372
Female
Age
279 (23)
758 (62)
120 (10)
75 (6)
1232
< 55 years
16 (19)
56 (66)
5 (6)
8 (9)
85
≥ 55 years
Race
136 (24)
390 (68)
27 (5)
21 (4)
574
Caucasian
90 (20)
241 (55)
50 (11)
59 (13)
440
Black
53 (23)
136 (59)
42 (18)
1 (<1)
232
Asian
7 (19)
22 (60)
6 (16)
2 (5)
37
Other
9 (26)
25 (74)
0
0
34
Missing1
Geographic Region
148 (21)
383 (55)
78 (11)
83 (12)
692
United States
147 (24)
431 (69)
47 (8)
0
625
Non-United States
1. Race data are missing for patients enrolled at RGH-MD-04 study centers in Romania per local regulation
N = number of patients in the Safety Population for the specific mean daily dose category; n = number of patients with
specific dose in the subgroup; N1 = number of patients taking any dose of cariprazine in the subgroup; Percentage =
n/N1 × 100 (row percentage). Note: percentages rounded to nearest whole number.
Source: 5.3.5.3 ISS, Table 5.2.1.2-3, page 134

Demographics and Other Baseline Characteristics
In the schizophrenia trials (Groups 1A and 1B), the mean age of patients was
approximately 38 years, and most patients were male (~70%). The distribution of patients
by race category was generally similar for the placebo and overall cariprazine groups; over
40% of patients were white and over 50% of patients were of all other races.
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Just over half of the patients in the placebo and overall cariprazine groups were from US
study centers; the 6 to 12 mg cariprazine subgroup included a higher percentage of
patients from US centers (74%, due in part to the contribution of patients from Trial RGHMD-03, which was conducted solely in the United States).
Baseline physical characteristics were similar across treatment groups in Group 1A. The
distribution of patients according to BMI categories was similar across the treatment
groups. However, there were higher percentages of patients in the overweight and obese
categories (BMI ≥ 25 kg/m2) in the 6 to 12 mg cariprazine subgroup relative to the
cariprazine 1.5 to 6 mg subgroup. As noted above, the 6 to 12 mg cariprazine subgroup
included a higher percentage of patients from US centers. Therefore, the higher
percentages of patients in the overweight and obese categories in the 6 to 12 mg
cariprazine subgroup relative to the cariprazine 1.5 to 6 mg subgroup may reflect
differences in diet and body type in US compared to non-US patients and is unlikely to
confound safety assessments.
Baseline demographic and physical characteristics for Group 1B (long-term trials) were
similar to those described for Group 1A (short-term, placebo-controlled trials).
Approximately two-thirds of patients in Group 1B rolled over from a lead-in trial (RGH-MD04, -05, or -16), and one-third of patients newly enrolled directly in Trial RGH-MD-11.
Disease Characteristics
As shown in the table below, most patients (>84%) in Group 1A had schizophrenia of the
paranoid type, followed by undifferentiated type, as would be expected. Approximately 89%
of cariprazine-treated patients compared to ~86% of placebo patients were of the paranoid
type; approximately 7% of cariprazine-treated patients and ~10% of placebo patients were
of the undifferentiated type. These slight imbalances are unlikely to be clinically significant.
The mean duration of schizophrenia was approximately 13 years, and mean age at onset
was approximately 25 years; there were no significant imbalances between treatment
groups.
The percentage of patients who reported a history of suicide attempt was slightly higher in
the overall cariprazine group than in the placebo treatment group (23% and 19%,
respectively), but this imbalance is unlikely to be of clinical significance. Psychiatric history
for patients in Group 1B was similar to that observed for Group 1A.
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Table 99: Baseline Psychiatric History of Patients in Group 1A (Controlled
Schizophrenia Trials) – Safety Population
Characteristic

Placebo
(N = 584)

Cariprazine Cariprazine Cariprazine Risperidone Aripiprazole
1.5-6 mg
6-12 mg
Overall
4 mg
10 mg
(N = 1032) (N = 285) (N = 1317) (N = 140)
(N = 152)

Schizophrenia subtype, n (%)
Disorganized

22 (3.8)

31 (3.0)

16 (5.6)

47 (3.6)

8 (5.7)

1 (0.7)

Catatonic

1 (0.2)

2 (0.2)

1 (0.4)

3 (0.2)

1 (0.7)

1 (0.7)

Paranoid

503 (86.1)

931 (90.2)

239 (83.9)

1170 (88.8)

121 (86.4)

143 (94.1)

58 (9.9)

68 (6.6)

29 (10.2)

97 (7.4)

10 (7.1)

7 (4.6)

13.7 ± 9.8

12.5 ± 9.7

12.3 ± 9.9

12.4 ± 8.9

9.2 (1, 42)

10.7 (1, 37)

24.3 ± 7.8

26.9 ± 9.2

Undifferentiated

Duration of schizophrenia, years
Mean ± SD

13.0 ± 10.4

12.2 ± 9.6

Median (min, max)

10.3 (1, 46)

9.7 (1, 49)

11.6 (1, 44) 10.1 (1, 49)

Age at onset or original diagnosis of schizophrenia, years
Mean ± SD
Median (min, max)

24.9 ± 8.9

25.4 ± 8.5

25.0 ± 8.7

25.3 ± 8.6

23.0 (4, 57) 24.0 (5, 57) 23.0 (5, 53) 24.0 (5, 57) 24.0 (8, 57) 25.0 (8, 51)

Number of previous psychiatric hospitalizations
n
Mean ± SD
Median (min, max)

577

1024

282

1306

137

152

6.4 ± 8.3

6.7 ± 7.4

6.8 ± 9.1

6.7 ± 7.8

6.3 ± 8.0

7.5 ± 9.4

4.0 (0, 99)

5.0 (0, 60)

4.0 (0, 99)

5.0 (0, 99)

4.0 (0, 54)

5.0 (0, 99)

Suicide and violence history
Attempted suicide (yes),
n (%)

110 (18.8)

234 (22.7)

74 (26.0)

308 (23.4)

22 (15.7)

32 (21.1)

Violent (yes), n/N1 (%)

52/455
(11.4)

81/905
(9.0)

14/152
(9.2)

95/1057
(9.0)

15/140
(10.7)

14/152
(9.2)

min = minimum; max = maximum; N1 = Number of patients in the Safety Population in RGH-MD-04, RGHMD-05, and RGH-MD-16; SD = standard deviation. Electronically copied and reproduced from sponsor’s
submission: 5.3.5.3 ISS, Table 6.1.1.3-1, page 146

Concomitant Medication Use
As shown in the table below, the most commonly used concomitant medications were
psycholeptics, primarily medications allowed for insomnia, such as zolpidem; and pain
relievers, such as paracetamol (acetaminophen) and ibuprofen. As would be expected
based on the adverse event profile of cariprazine and atypical antipsychotics, more patients
treated with cariprazine, risperidone and, to a lesser extent, aripiprazole received antiParkinson drugs. Concomitant medication use in the long-term Group 1B trials was
consistent with that described for Group 1A.
It is noteworthy that the percent of patients treated with lorazepam in Group 1A was higher
(~42%) in the cariprazine 6-12 mg/day group compared to the cariprazine 1.5-6 mg/day
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(~13%), placebo (20%) and risperidone (~4%) groups. This imbalance could have affected
efficacy and safety results. However, upon review of the individual trials in Group 1A, the
imbalance may be explained as follows. First, only two of the four trials (RGH-MD-03 and
RGH-MD-05) used doses of cariprazine greater than 6 mg. In Trial RGH-MD-05, there was
no imbalance in lorazepam use between the treatment groups: ~ 80% of patients in each
treatment group received lorazepam. In Trial RGH-MD-03, a higher percentage of patients
received rescue lorazepam compared to the other three trials: ~92% in the cariprazine 1.54.5 mg group, ~91% in the 6-12 mg group, and ~84% in the placebo group. This likely
reflects the increased need for rescue lorazepam in Trial RGH-MD-03 due to the lack of
efficacy demonstrated in this trial. Second, in contrast to Trials RGH-MD-04, RGH-MD-05,
and RGH-MD-16, lorazepam was the only benzodiazepine allowed in Trial RGH-MD-03.
These factors probably explain the higher percentages of patients treated with cariprazine
6-12 mg/day who received lorazepam in the pooled analyses of Group 1A.
Table 100: Concomitant Medication Use ≥ 10% During the Double-blind Treatment
Period in Group 1A (Controlled Schizophrenia Trials) – Safety Population
Cariprazine Cariprazine Cariprazine Risperidone Aripiprazole
1.5-6 mg
6-12 mg
Overall
4 mg
10 mg
(N = 1032) (N = 285) (N = 1317) (N = 140)
(N = 152)
n (%)
n (%)
n (%)
n (%)
n (%)

Therapeutic Drug Class
Medication Name

Placebo
(N = 584)
n (%)

Any concomitant
medication use

421 (72.1)

719 (69.7)

249 (87.4)

968 (73.5)

102 (72.9)

81 (53.3)

Analgesics

155 (26.5)

229 (22.2)

112 (39.3)

341 (25.9)

28 (20.0)

33 (21.7)

151 (25.9)

218 (21.1)

108 (37.9)

326 (24.8)

27 (19.3)

31 (20.4)

38 (6.5)

168 (16.3)

62 (21.8)

230 (17.5)

37 (26.4)

12 (7.9)

12 (2.1)

81 (7.8)

9 (3.2)

90 (6.8)

20 (14.3)

6 (3.9)

106 (18.2)

157 (15.2)

66 (23.2)

223 (16.9)

20 (14.3)

22 (14.5)

Ibuprofen

96 (16.4)

144 (14.0)

55 (19.3)

199 (15.1)

19 (13.6)

21 (13.8)

Psycholeptics

344 (58.9)

563 (54.6)

220 (77.2)

783 (59.5)

81 (57.9)

55 (36.2)

Zolpidem

211 (36.1)

321 (31.1)

151 (53.0)

472 (35.8)

39 (27.9)

38 (25.0)

51 (8.7)

81 (7.8)

26 (9.1)

107 (8.1)

16 (11.4)

9 (5.9)

117 (20.0)

136 (13.2)

121 (42.5)

257 (19.5)

6 (4.3)

0

Paracetamol
(acetaminophen)
Anti-Parkinson drugs
Trihexyphenidyl
Anti-inflammatory &
antirheumatic products

Zolpidem tartrate
Lorazepam

Chloral hydrate
44 (7.5)
75 (7.3)
33 (11.6)
108 (8.2)
7 (5.0)
10 (6.6)
Electronically copied and reproduced from sponsor’s submission: 5.3.5.3 ISS, Table 6.2.1-1, page 151
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Bipolar Mania Trials: Groups 2A and 2B
Summary of Exposure in Groups 2A and 2B
The total cariprazine exposure and mean duration of treatment in Groups 2A and 2B was
acceptable for safety evaluation.
A total of 623 patients received cariprazine in daily doses ranging from 3 to 12 mg/day in
flexible- and fixed/flexible-dose trials in Group 2A. In the fixed/flexible-dose trial (RGH-MD33), 170 patients received cariprazine 3 to 6 mg/day and 172 patients received cariprazine
6 to 12 mg/day; 281 patients received cariprazine 3 to 12 mg/day in the flexible-dose trials
(RGH-MD-31 and -32).
A total of 402 patients were treated with open-label cariprazine 3 to 12 mg/day in Group 2B.
Summary of Treatment Duration
The mean duration of treatment in Group 2A was similar for placebo-treated and
cariprazine-treated patients (17 and 18 days, respectively). Overall cariprazine exposure in
Group 2A was 30.4 patient-years. In Group 2B (long-term, open-label bipolar mania), mean
treatment duration was 58 days; total cariprazine exposure was 63.5 patient-years.
Approximately half the patients (51%) received cariprazine for 6 or more weeks.
Treatment duration in Group 2A was summarized by baseline demographic factors of sex,
age, race, and geographic region; these data show similar mean treatment durations
across demographic subgroups.
Dosing Summary
The overall mean daily dose of cariprazine was 7.44 mg/day in Group 2A and 6.19 mg/day
in Group 2B. The final daily dose of cariprazine was 12 mg for 43%, 6 mg for 31%, and 9
mg for 15% of patients in Group 2A. Most patients in Group 2B received a final daily dose
of 3 to 9 mg. More patients (~58%) received cariprazine 9 or 12 mg as the final daily dose
in the short-term trials (Group 2A) compared to about 42% in the long-term trial (Group 2B).
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Table 101: Overall Mean and Final Daily Doses in Groups 2A and 2B (Bipolar Mania
Trials) – Safety Population
Dosage

1.
2.

Group 2A
Group 2B
Cariprazine Cariprazine
(N = 623)
(N = 402)
Overall mean daily dose1, mg
Mean
7.44
6.19
Median
7.93
5.91
Minimum, maximum
1.5, 11.1
1.5, 11.7
Final daily dose2, n (%)
1.5 mg
5 (1)
4 (1)
3.0 mg
39 (6)
109 (27)
4.5 mg
27 (4)
-----6.0 mg
192 (31)
122 (30)
9.0 mg
95 (15)
98 (25)
12.0 mg
265 (43)
69 (17)
Mean daily dose for each patient is defined as the total dose taken during the treatment period divided by the
total number of days in the treatment period.
Final daily dose for each patient is defined as the last total daily dose taken
Source: 5.3.5.3 ISS, Table 5.2.2.2-1, page 136

In the fixed-flexible dose trial (RGH-MD-33), the overall mean daily dose was approximately
5 mg/day in the 3-6 mg dose group and 9 mg/day in the 6-12 mg dose group. The final
daily dose was ~5 mg/day in the 3-6 mg dose group and ~11 mg/day in the 6-12 mg dose
group.
Demographics and Other Baseline Characteristics
In Group 2A and 2B, there were no significant imbalances in demographics or other
baseline characteristics of clinical concern. In Group 2A (controlled bipolar mania trials), the
mean age was ~40 years, and close to 60% were male. About half of the patients were
white, and 52% of patients were enrolled in the United States. The baseline demographics
in Group 2B (long-term bipolar trials) were generally similar to Group 2A. Approximately
90% of Group 2B patients were enrolled in the United States. Patients enrolled in the longterm Group 2B trial had higher mean body weight (~87 kg) and BMI (~29 kg/m2) relative to
Group 2A patients (~77 kg and 27 kg/m2 for weight and BMI, respectively). This may reflect
differences in body type and diet in US versus non-US patients.
Disease Characteristics
In Group 2A, the patients in the placebo and cariprazine treatment groups were well
matched with regard to psychiatric history, as shown in the table below, the mean age of
onset of bipolar disorder was 26 years, and the average duration of illness was about 13
years. For almost two-thirds of the patients, the duration of the current manic episode was
within 3 weeks of trial entry. Baseline psychiatric history for Group 2B patients was
generally similar to that of Group 2A. A higher percentage of patients in Group 2B (~38%)
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than in Group 2A (~23% cariprazine, ~22% placebo) reported a history of suicide attempt;
this imbalance is unlikely to have adversely affected safety results.
Table 102: Baseline Psychiatric History of Patients in Groups 2A and 2B (Bipolar
Mania Trials) – Safety Population
Group 2A

Group 2B

Placebo
(N = 442)

Cariprazine
(N = 623)

Cariprazine
(N = 402)

442

621

402

12.8 ± 9.0

13.5 ± 9.9

13.46 ± 9.2

10.0 (1, 40)

11.0 (1, 48)

12.0 (1, 49)

442

621

402

Mean ± SD

26.1 ± 10.2

26.3 ± 10.3

27.89 ± 11.31

Median (min, max)

24.0 (4, 55)

25.0 (5, 57)

27.00 (5, 58)

≤ 7 days

50 (11.3)

66 (10.6)

19 (4.7)

> 7 - ≤ 14 days

182 (41.2)

244 (39.2)

102 (25.4)

> 14 - ≤ 21 days

67 (15.2)

102 (16.4)

67 (16.7)

> 21 days

143 (32.4)

211 (33.9)

214 (53.2)

439

619

400

Mean ± SD

3.3 ± 4.7

3.1 ± 4.4

3.31 ± 4.11

Median (min, max)

2.0 (0, 40)

2.0 (0, 40)

2.0 (0, 30)

96 (21.7)

142 (22.8)

151 (37.6)

Duration of bipolar I disorder, years
n
Mean ± SD
Median (min, max)

Age at onset of original diagnosis of bipolar disorder, years
n

Length of current episode, n (%)

Number of previous hospitalizations for mania
n

Number of patients with
previous suicide attempts, n (%)

max = maximum; min = minimum; n = number of patients in a specific category; SD = standard deviation.
Electronically copied and reproduced from sponsor’s submission: 5.3.5.3 ISS, Table 6.1.2.3-1, pages 150

Concomitant Medication
As seen in the schizophrenia program, the most commonly used concomitant medications
were psycholeptics, primarily those used to manage insomnia, such as zolpidem and
chloral hydrate; and pain relievers, such as paracetamol (acetaminophen) and ibuprofen,
as shown in the table below. A higher percentage of cariprazine-treated patients in both
Group 1A and 1B received anti-Parkinson drugs or beta blocking agents compared to the
placebo group. This is expected based on the adverse event profile of cariprazine (i.e.
EPS, akathisia) such that patients treated with cariprazine would be more likely to require
these medications compared to the placebo group.
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Table 103: Concomitant Medication Use ≥ 10% During the Double-blind Treatment
Period in Group 1A (Controlled Schizophrenia Trials) – Safety Population
Therapeutic Drug Class
Preferred Term

Group 2A

Group 2B

Placebo
(N = 442)
n (%)

Cariprazine
(N = 623)
n (%)

Cariprazine
(N = 402)
n (%)

Any concomitant medication use

299 (67.6)

472 (75.8)

382 (95.0)

Analgesics

107 (24.2)

148 (23.8)

156 (38.8)

101 (22.9)

142 (22.8)

144 (35.8)

33 (7.5)

134 (21.5)

64 (15.9)

22 (5.0)

78 (12.5)

58 (14.4)

34 (7.7)

32 (5.1)

55 (13.7)

22 (5.0)

23 (3.7)

51 (12.7)

91 (20.6)

139 (22.3)

138 (34.3)

81 (18.3)

119 (19.1)

122 (30.3)

19 (4.3)

67 (10.8)

95 (23.6)

Propranolol

4 (0.9)

39 (6.3)

44 (10.9)

Propranolol hydrochloride

3 (0.7)

4 (0.6)

37 (9.2)

66 (14.9)

122 (19.6)

121 (30.1)

5 (1.1)

11 (1.8)

40 (10.0)

Psycholeptics

233 (52.7)

352 (56.5)

315 (78.4)

Zolpidem

158 (35.7)

245 (39.3)

151 (37.6)

Zolpidem tartrate

44 (10.0)

73 (11.7)

140 (34.8)

Paracetamol (acetaminophen)
Anti-Parkinson drugs
Benzatropine mesilate
Antihistamines for systemic use
Loratadine
Anti-inflammatory and
antirheumatic products
Ibuprofen
Beta blocking agents

Drugs for acid related disorders
Aludrox

Chloral hydrate
28 (6.3)
29 (4.7)
49 (12.2)
Electronically copied and reproduced from sponsor’s submission: 5.3.5.3 ISS, Table 6.2.2-1, page 152

7.2.2 Explorations for Dose Response
In both the schizophrenia and bipolar programs, the sponsor made a reasonable effort to
obtain dose response data, based on agreements reached with FDA at the Type C Meeting
on February 11, 2009. However, in the schizophrenia program, the dose ranges used in the
3 pivotal trials differed. Therefore, it is difficult to make generalizations about dose
response across trials. In the bipolar program, the dose ranges were the same across the 3
trials, but two of the trials were flexible-dose design and the third was fixed-flexible design.
This was a practical approach to the treatment of bipolar mania where rapid titration is
necessary, while providing reasonable data on dose-response.
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7.2.3 Routine Clinical Testing
The types and frequency of safety assessments were appropriate for the two indications
and were adequate for determining potential safety problems.

7.3 Major Safety Results
7.3.1 Deaths
As of October 31, 2012 (120-day safety update cutoff date), a total of 11 deaths were
reported during the cariprazine clinical development program, inclusive of all schizophrenia,
bipolar mania, and supporting trials (Groups 1 through 5), as shown in the table below.
Four patients died prior to receiving any investigational product, and 7 patients died during
the investigational product treatment period or following premature trial discontinuation. Six
of 7 treated patients received at least 1 dose of cariprazine, and 1 patient received
duloxetine in the adjunctive MDD trial. In the pool of cariprazine-treated patients in the
schizophrenia and bipolar mania trials (Group 1A+1B+2A+2B), the mortality rate was 0.8
events per 100 patient-years. There were no deaths in the placebo group with the
exception of PID 0165204; however, this patient was enrolled twice and received
cariprazine during the first enrollment as PID 0095210.
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Brief narratives of the deaths in patients who received investigational product are listed
below:










PID 1040415, a 44-year-old male with a history of schizophrenia, received
cariprazine 6 mg/day for 21 days in Trial RGH-MD-04. The patient absconded from
the hospital on Day 21 and committed suicide by hanging himself (discovered on
Day 23). The patient’s C-SSRS scores indicated no suicidal ideation or behavior at
any visit with no previous suicidal thoughts or attempts.
PID 3000405, a 29 year old female with a history of schizophrenia, received
cariprazine 6 mg/day for 37 days in Trial RGH-MD-04. The patient was prematurely
discontinued from the trial due to insufficient therapeutic response. She was treated
with quetiapine on Day 38 and 39. On Day 40, the patient was found dead in her
apartment. Autopsy report indicated that the patient had an ischemic stroke and
acute myocardial infarction, but did not include toxicology testing because of family
refusal. The patient’s father had a history of sudden death of unknown cause.
PID 1081609, a 40-year-old male with a history of paranoid-type schizophrenia,
(b) (6)
committed suicide by hanging on Day 327 of the extension trial RGH-MD-17 (
). He completed 6 weeks of double-blind treatment with cariprazine 4.5 mg
on July 30, 2009 in the lead-in trial, RGH-MD-16. He continued into the extension
(b) (6)
trial and dosing with cariprazine 4.5 mg started on
. During the openlabel treatment period, the patient’s PANSS total scores ranged from 49 to 52 from a
baseline of 98, and CGI-S score remained at 3 from a baseline of 5. All of the
patient’s STS total scores were 0, unchanged from baseline.
PID 6073306, a 59-year-old female with a history of bipolar I disorder and mild
hypertension treated with bisoprolol, received cariprazine 3-6 mg/day for 8 days in
Trial RGH-MD-33 prior to discontinuation due to insufficient therapeutic response.
Medications administered after discontinuation of cariprazine included
carbamazepine, haloperidol, quetiapine, levomepromazine, phenobarbital,
oxazepam, and diazepam. The patient was found dead in bed on Day 17 (9 days
after last dose of cariprazine), and autopsy findings revealed thromboembolism of
right and left pulmonary arteries, severe aortic atherosclerosis, left ventricular
hypertrophy, and atherosclerotic nephrosclerosis.
Subject 0010010, a 61-year-old male with moderate hepatic impairment, and a
history of hepatitis C, cirrhosis, alcohol use, hypertension, and diabetes mellitus
received a single dose of cariprazine 1 mg in Part A of Trial RGH-OK-04, a PK study
in hepatic impairment. The patient began drinking beers soon after his Day 15 visit,
according to his friend. On Day 16, the subject was found unresponsive with agonal
respirations. He was admitted to the hospital with assessment of acute coronary
syndrome resulting in cardiac arrest, continued to be unresponsive with an unstable
cardiac rhythm, despite aggressive treatment including mechanical ventilation,
phenylephrine drip, and dopamine drip. Cardiac enzymes (CK-MB) were elevated
during the hospitalization. He sustained two more cardiac arrests and died on Day
17, 16 days after the single dose of cariprazine.
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PID 0165204, a 37-year-old female with a history of bipolar I disorder, died within 30
days of the last dose of investigational product in Trial RGH-MD-52 (bipolar
depression study). The patient was entered into the trial twice. The patient was first
enrolled at site 009 as Patient 0095210, received cariprazine 1.5 to 3.0 mg/day for
57 days, and completed the trial. During the patient’s last week of trial participation
for site 009, the patient entered the trial again at site 016 as Patient 0165204,
received double-blind placebo for 14 days and was lost to follow-up. It was
subsequently determined that the patient committed suicide ~34 days after initiating
double-blind placebo treatment (20 days after being lost to follow-up).
PID 0307122, a 59-year-old female with a history of MDD, enrolled in Trial RGH-MD71, received duloxetine during the prospective antidepressant phase for 42 days,
prior to randomization to investigational product. The patient withdrew from the trial
on Day 43 and did not receive investigational product. The patient committed suicide
by intentional overdose with zolpidem tartrate on Day 54 of the trial. The C-SSRS,
MADRS, and Hamilton Depression assessments conducted at earlier visits did not
suggest suicidal behavior or risk.

In most of the above cases, there is no clear association between investigational product
and death. Of the four completed suicides in patients who received investigational product,
three had received cariprazine (the fourth received duloxetine), and none of the four had
previous significant suicidal ideation based on suicidality assessments during the trials. In
addition, based on my review of the case report forms, there were no associated AEs, such
as akathisia that might have precipitated the suicide. In each case, suicide may also be
associated with the underlying illness (schizophrenia, bipolar depression, or MDD).
Furthermore, the data do not support an overall increased risk of suicidal behavior/ideation
associated with cariprazine compared to placebo (see Significant Adverse Events:
Suicidality, Section 7.3.4 below). The other three deaths in cariprazine-treated patients
were associated with confounding factors. PID 3000405, who suffered an ischemic stroke
and acute myocardial infarction, received quetiapine for the two days prior to the event and
had a family history of sudden death. PID 6073306, who suffered a pulmonary embolism,
was on numerous other medications and was found to have severe atherosclerosis on
autopsy. Thromboembolism associated with cariprazine use is further discussed below
(see Significant Adverse Events: Deep Vein Thrombosis (DVT) /Pulmonary Embolism
(PE) Events, Section 7.3.4 below). Lastly, Subject 0010010, who suffered a cardiac arrest,
had numerous confounding illnesses (hepatitis C, cirrhosis, alcohol use), and cardiac risk
factors (diabetes, hypertension).

7.3.2 Nonfatal Serious Adverse Events
Group 1A (Controlled Schizophrenia Trials)
In Group 1A, the proportion of patients with Serious Adverse Events (SAEs) was slightly
lower in the cariprazine group (5%) than in the placebo group (7%). There were 55 SAEs
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per 100 patient-years of cariprazine exposure and 83 SAEs per 100 patient-years in the
placebo group.
Most reported SAEs in Group 1A were of the Psychiatric Disorders System Organ Class
(SOC), with a higher incidence in the placebo group (3% and 2% of patients, respectively)
compared with the cariprazine group (1% each). All other SAEs were reported in less than
1% of patients. The preferred terms (PTs) of schizophrenia and psychotic disorder reflect
the Investigator terms indicative of exacerbation of schizophrenia or worsening of psychotic
symptoms.
There were 2 suicidality SAEs in the cariprazine group, including the completed suicide
described above (PID 1010415). PID 0330313 had a nonfatal SAE of suicidal ideation in
conjunction with an AE of “exacerbation of psychosis leading to hospitalization with
worsening of schizophrenia.”
Convulsions or seizures were reported for 4 patients (0.7%) in the placebo group and 1
patient (0.1%) in the cariprazine group. In the cariprazine group, PID 0230313, who had a
complex partial seizure and a grand mal seizure, had a preexisting history of seizure
disorder and had discontinued anti-seizure medication prior to enrollment.
Four cariprazine-treated patients (0.3%) had SAEs of the Cardiac Disorders SOC. As
described above, PID 300405 died of ischemic stroke and acute myocardial infarction.
Two of these four patients had ECG-related SAEs:




PID 0020419, a 26-year-old female who received cariprazine 1.5 to 6 mg/day for 14
days in Trial RGH-MD-04, had an SAE of supraventricular tachycardia on Day 15
that resolved on Day 21. On Day 15, the patient also experienced an SAE of
psychotic disorder (worsened psychosis) that led to trial discontinuation.
PID 4041607, a 28-year-old male who received cariprazine 1.5 to 6 mg/day for 7
days in Trial RGH-MD-16, had an SAE of second-degree atrioventricular block and a
TEAE of sinus bradycardia on Day 7. Both events led to study drug discontinuation
and both events resolved on Day 12.

The fourth patient had an SAE of angina pectoris, as described below:


PID 0500520, a 41 year old male in Trial RGH-MD-05, received 17 days of
cariprazine 6-9 mg/day and withdrew consent (final dose: 9 mg/day). The patient
experienced angina pectoris on Day 20 (3 days after his last dose of cariprazine).
On Day 25, troponin I was 0.6 ng/mL (reference range: 0.00-0.06), CPK-MB was 6.9
ng/mL (reference range 0.0-4.3), and ECG showed right bundle branch block, left
ventricular hypertrophy, and possible inferior ischemia. The patient was treated with
glyceryl trinitrate, aspirin, valsartan, carvedilol, and isosorbide. The SAE resolved on
Day 29.
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An SAE of chest pain was reported for 2 cariprazine-treated patients (and 1 patient each in
the placebo and risperidone groups). For 1 cariprazine-treated patient (PID 0240321), the
chest pain was considered to be musculoskeletal in origin (the patient also had an SAE
hyponatremia that was treated with fluid restriction); chest pain occurred with presyncope in
the other cariprazine-treated patient (PID 0120301) described below:


PID 0120301, a 29-year-old-male, received cariprazine 6-12 mg/day for 43 days in
Trial RGH-MD-03. One month after starting treatment, the patient experienced
moderate chest pain and presyncope. He had reported similar symptoms in the past.
He had extensive cardiac work-up, including stress echocardiography, all of which
were negative. He recovered completely on the same day, with no sequelae and no
further episodes of chest pain. The patient remained in the hospital another 12 days
and completed the trial.

Other SAEs related to cardiovascular system included vital sign abnormalities and ischemic
events. A transient ischemic attack was reported in one cariprazine-treated patient. The
narratives for these patients are as follows:




PID 0160405, a 50-year-old male, received cariprazine 6 mg/day for 18 days, in Trial
RGH-MD-04, then withdrew consent and was discharged on ziprasidone. On Day
35, 17 days after the last dose of cariprazine, the patient experienced a transient
ischemic attack and was treated with tissue plasminogen activator. The event
resolved on Day 38.
PID 5160508, a 28-year-old female, received cariprazine 6-9 mg/day (final dose: 6
mg) in Trial RGH-MD-05. The patient had SAEs of heart rate irregular on Day 13
and blood pressure increased on Day 16; both resolved on Day 16. Pulse rates
recorded on Day 13 were 35, 68, and 120 bpm (pulse rates at previous visits ranged
from 112 to 118 bpm). Immeasurable blood pressure (“diastolic BP not measurable”)
was reported as a TEAE that resolved the same day. The patient was discontinued
for all 3 events.

There was also one SAE of hepatitis:


PID 5060505, a 27-year-old male with a history of jaundice in 2009, received
cariprazine 6-9 mg/day for 15 days in Trial RGH-MD-05. The patient had elevated
baseline ALT and AST that increased to ALT> 8 x ULN and AST> 3 x ULN on Day
12. An SAE of hepatitis led to trial discontinuation on Day 15, with ALT> 10 x ULN
and AST > 5 x ULN. Bilirubin, alkaline phosphatase, and GGT remained within the
reference range. The patient’s ultrasound result was normal, and the ALT and AST
levels gradually decreased to pre-trial levels.
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Group 1B (Long-term, Open-label Schizophrenia Trials)
The overall incidence of patients with SAEs in the long-term Group 1B trials was 12%,
representing 23 SAEs per 100 patient-years exposure to cariprazine. Most SAEs were of
the Psychiatric Disorders SOC. Schizophrenia (4%) and psychotic disorder (2%) were the
most common SAEs, followed by suicidal ideation and social stay hospitalization, each
reported for approximately 1% of patients. All other events were reported by < 1% of
patients.
There were 6 suicidality SAEs, including 1 completed suicide. Four patients had SAEs of
suicidal ideation with no reported suicidal behavior. Three of these four had concurrent
SAE of auditory hallucinations (PIDs 0060424, 0030417, and 0801118); the fourth subject
(PID 0711101) had concurrent SAE of acute exacerbation of schizophrenia. An SAE of
intentional overdose was reported for PID 1081605. In addition, PID 0170403, a 45-yearold male, experienced homicidal ideation in conjunction with increased psychosis on Day
212, twelve days after the patient’s last dose of cariprazine; both events were considered
resolved on Day 222.
Cardiac SAEs were reported for PID 0761103, a 60-year-old male who received cariprazine
for 318 days in Trial RGH-MD-11. The patient had an SAE of sick sinus syndrome and
acute myocardial infarction on Day 315 that led to trial discontinuation on Day 321. Both
events were considered unrelated to treatment.
PID 0741108 had an SAE of diabetes mellitus inadequate control on Day 337 and is
described in the Section 7.3.4 on Significant Adverse Events: Metabolic Parameters
below. PID 0771103 experienced intermittent hypoglycemia with collapse on Day 23
(hypoglycemic unconsciousness). Two SAEs were associated with laboratory findings. PID
0030412 had an SAE of blood CPK increased on Day 8. PID 6010508 had a relapse of
chronic immune thrombocytopenic purpura (autoimmune thrombocytopenia) on Day 18
which led to premature trial discontinuation.
Group 2A (Controlled Bipolar Mania Trials)
In Group 2A, the overall incidence of SAEs was similar with placebo (5%) and cariprazine
(6%). The exposure adjusted rates were 112 events per 100 patient-years with cariprazine
and 95 events per 100 patient-years with placebo.
Consistent with the schizophrenia program, most SAEs were of the Psychiatric Disorders
SOC and were associated with worsening of the disorder under study, in this case mania or
bipolar disorder. Mania was reported by 3% of patients in both treatment groups. All other
SAEs were reported in <1% of patients in either treatment group.
One cariprazine-treated patient had an episode of suicidal ideation (PID 1123212) and is
discussed below (see section on Suicidality below).
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Two cariprazine-treated patients had convulsions; both events led to premature trial
discontinuation:




PID 1023105, a 42-year-old-male, received cariprazine 3-12 mg/day (final dose: 9
mg/day) for 16 days in Trial RGH-MD-31 before being discontinued after having a
convulsion for 1 minute followed by loss of consciousness for about 2 minutes. The
patient had no history of seizures, and EEG and CT scan 2-3 days later showed no
abnormalities.
PID 1203207, a 25-year-old-male receiving cariprazine 3-12 mg/day (final dose: 9
mg/day) in Trial RGH-MD-32 had a convulsion on Day 12 requiring IV lorazepam.
The patient recovered in 10-15 minutes. There was no prior history of convulsions,
and neurological evaluation the following day was normal. The patient was
discontinued from the trial.

There were two thromboembolic SAEs reported. PID 6073306 died of a pulmonary
embolus and is discussed in Section 7.3.1 above. PID 1073107, a 34-year-old female
described in Section 7.3.4 below, had a DVT detected during the safety follow-up period in
Trial RGH-MD-31. The patient was also taking a triphasic oral contraceptive which was
considered to be a co-suspect drug in triggering the DVT.
There was also 1 report of cancer. In Trial RGH-MD-33, PID 0173303 was a
postmenopausal 55-year-old-female with an 8-month history of mild vaginal bleeding at
screening and had an endometrial biopsy on Day 10 of cariprazine treatment. The biopsy
revealed endometrial carcinoma, and the patient subsequently underwent total abdominal
hysterectomy.
Group 2B (Long-term, Open-label Bipolar Mania Trial)
In Group 2B, SAEs were reported for 9% of patients (54 SAEs per 100 patient-years). The
most commonly reported SAE was worsening of mania (3%). Other SAEs reported in 2 or
more patients were depression, akathisia, suicidal ideation, suicide attempt, and psychotic
disorder. All other SAEs were reported in 1 patient each.
Four suicidality SAEs were reported. Patients 0213612 and 0023624 had suicide attempts,
and patients 00433608 and 0113603 had SAEs of suicidal ideation. All 4 patients had
history of suicide attempts.
Nervous system SAEs consisted of 3 reports of akathisia (0.7%). The sponsor notes that
although akathisia is among the most common AEs reported with cariprazine, serious
events of akathisia were infrequent.
There were 2 SAEs of the Cardiac Disorders SOC. Patient 4023602 had an SAE of
bradycardia on Day 26 of Trial RGH-MD-36. The event was mild in severity and resolved
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on Day 30. Patient 0023641 was a 48-year-old male with a history of coronary artery
disease (including 4 stent insertions) who had an SAE of angina pectoris on Day 32
resulting in hospitalization and discontinuation of cariprazine.
There was 1 episode of hypersensitivity. Patient 0103602, a 53-year-old female with
multiple allergies including pineapple juice, had an allergic reaction with symptoms of
swelling of tongue, dyspnea and pruritis on Day 3. A second hypersensitivity reaction
resulted in discontinuation on Day 4. Investigation revealed that she had been given
pineapple juice with her medications on both occasions.

7.3.3 Dropouts and/or Discontinuations
Group 1A (Controlled Schizophrenia Trials)
The overall incidence of adverse events that led to discontinuation (adverse event
associated with dropout: ADO) was lower in the cariprazine group (9%) than in the placebo
group (12%). Schizophrenia (exacerbation) was the most common adverse event that led
to trial discontinuation, with an incidence of 5% in the placebo group and 3% in the overall
cariprazine group. Psychotic disorder led to trial discontinuation in 2% of placebo-treated
patients and 1% of cariprazine-treated patients. All other events were reported in ≤ 1% of
patients in either treatment group.
Group 1B (Long-term, Open-label Schizophrenia Trials)
In Group 1B, exacerbation of schizophrenia (3%) and psychotic disorder (2%) were the
most common AEs that led to trial discontinuation. Other events led to discontinuation in
≤1% of patients.
Group 2A (Controlled Bipolar Mania Trials)
In Group 2A, more patients in the cariprazine group (12%) than in the placebo group (7%)
discontinued due to AE. Akathisia was the most common event leading to discontinuation
in the cariprazine group (2%, vs zero with placebo), and mania (worsening) was the most
common event in the placebo group (3%, vs 2% with cariprazine). All other ADOs were
reported in ≤1% of patients in either treatment group.
Group 2B (Long-term, Open-label Bipolar Mania Trial)
In Group 2B, 16% of patients discontinued due to an AE, with akathisia being the most
common (5%). Depression led to discontinuation in 1.5% of patients. All other ADOs were
reported in ≤1% of patients.
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7.3.4 Significant Adverse Events
Deep Vein Thrombosis (DVT) /Pulmonary Embolism (PE) Events
The risk of thromboembolic events associated with cariprazine treatment appears to be
minimal. Three cariprazine-treated patients had DVT/PE events. PID 6073306, described in
Section 7.3.1, had a PE which resulted in death. PID 1073107, a 34-year-old female who
received cariprazine 3-12 mg/day for 21 days in Trial RGH-MD-31, reported left leg pain on
Day 14 and was confirmed to have DVT by venous Doppler ultrasound 8 days after her last
dose of cariprazine. The patient was also taking a triphasic oral contraceptive, considered
to be a co-suspect drug in triggering the DVT. Thus, these two cariprazine-treated patients
(PID 6073306 and PID 1073107) had known confounding risk factors for thromboembolic
events.
A third patient (PID 6050520), a 22-year-old male receiving open-label cariprazine in Trail
RGH-MD-11, was reported to have a TEAE of thrombophlebitis on Day 165 which resolved
on Day 171. Review of the patient narrative reveals that the patient was treated for the
thrombophlebitis with ibuprofen. The fact that the thrombophlebitis resolved in 6 days and
was only treated with ibuprofen implies that this was a superficial phlebitis, although this is
not specifically stated in the narrative. This patient also discontinued treatment due to an
ocular adverse event which is described below under Ocular Safety.
There were no thromboembolic events reported in placebo patients.
Extrapyramidal Symptoms (EPS) and Akathisia
In order to accurately assess the incidence of extrapyramidal symptoms and akathisia,
adverse event terms indicative of “dystonia” and AE terms indicative of “parkinsonism” are
clustered by the sponsor.
In Group 1A, the percentage of EPS TEAEs, inclusive of akathisia and restlessness,
reported among cariprazine patients was approximately twice that seen with placebo
(~29% and ~14%, respectively), as shown in the table below. The incidence of EPS-related
TEAEs tended to be higher in the cariprazine 6-12 mg subgroup compared with the 1.5-6
mg subgroup. There was no evidence of a dose response with cariprazine doses ranging
from 1.5 mg/day to 6 mg/day in the Group 1A fixed-dose trials. The incidences of EPSrelated events, including akathisia, in the long-term Group 1B trials were slightly higher
(~33%) than those observed with cariprazine in the short-term Group 1A trials.
No SAEs associated with EPS AEs were reported in Group 1A or Group 1B, and most EPS
TEAEs were mild or moderate. Discontinuation rates for EPS TEAEs, including akathisia
and restlessness, among cariprazine-treated patients in Groups 1A and 1B were low (≤
2%).
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Table 105: Number (%) of Patients with EPS Adverse Events in Groups 1A and 1B
(Schizophrenia Trials) – Safety Population
Preferred Term

Group 1A

Cariprazine
Risperidone Aripiprazole
Placebo
Cariprazine
4 mg
10 mg (N
(N = 584) 1.5-6 mg 6-12 mg Overall
(N = 679)
(N = 140)
= 152) n
n (%) (N = 1032) (N = 285) (N = 1317)
n (%)
n (%)
(%)
n (%)
n (%)
n (%)

Any EPS TEAE,
79 (13.5) 278 (26.9) 97 (34.0) 375 (28.5)
including
akathisia/restlessness
EPS ADOs
(including akathisia
/restlessness)
Any EPS TEAE,
excluding
akathisia/restlessness
EPS ADOs
(excluding akathisia
/restlessness)

Group 1B

2 (0.3)

9 (0.9)

5 (1.8)

14 (1.1)

45 (7.7) 165 (16.0) 63 (22.1) 228 (17.3)

1 (0.2)

3 (0.3)

1 (0.4)

4 (0.3)

45 (32.1)

24 (15.8)

225 (33.1)

3 (2.1)

0

12 (1.8)

38 (27.1)

9 (5.9)

135 (19.9)

3 (2.1)

0

7 (1.0)

Akathisia

21 (3.6) 109 (10.6) 39 (13.7) 148 (11.2)

12 (8.6)

11 (7.2)

105 (15.5)

Restlessness

18 (3.1)

45 (4.4)

20 (7.0)

65 (4.9)

4 (2.9)

5 (3.3)

38 (5.6)

Dystonia cluster

2 (0.3)

14 (1.4)

7 (2.5)

21 (1.6)

4 (2.9)

1 (0.7)

12 (1.8)

Dystonia

1 (0.2)

8 (0.8)

6 (2.1)

14 (1.1)

1 (0.7)

0

6 (0.9)

Oculogyric crisis

1 (0.2)

2 (0.2)

1 (0.4)

3 (0.2)

0

0

1 (0.1)

Trismus

1 (0.2)

3 (0.3)

0

3 (0.2)

1 (0.7)

0

1 (0.2)

0

1 (0.1)

0

1 (0.1)

2 (1.4)

1 (0.7)

3 (0.4)

34 (24.3)

8 (5.3)

122 (18.0)

6 (3.9)
2 (1.3)

45 (6.6)
47 (6.9)

Oromandibular
dystonia
Parkinsonism cluster

39 (6.7) 141 (13.7)

56 (19.6) 197 (15.0)

Extrapyramidal
disorder
Tremor

20 (3.4)
11 (1.9)

70 (6.8)
41 (4.0)

29 (10.2)
13 (4.6)

99 (7.5)
54 (4.1)

18 (12.9)
10 (7.1)

Salivary
hypersecretion

0

12 (1.2)

8 (2.8)

20 (1.5)

3 (2.1)

0

14 (2.1)

Hypokinesia

0

2 (0.2)

0

2 (0.2)

1 (0.7)

0

8 (1.3)

Dyskinesia

1 (0.2)

6 (0.6)

4 (1.4)

10 (0.8)

0

0

7 (1.0)

Parkinsonism

2 (0.3)

7 (0.7)

3 (1.1)

10 (0.8)

3 (2.1)

0

9 (1.3)

Muscle rigidity

4 (0.7)

7 (0.7)

1 (0.4)

8 (0.6)

4 (2.9)

0

8 (1.2)

Drooling

3 (0.5)

5 (0.5)

2 (0.7)

7 (0.5)

1 (0.7)

0

4 (0.6)

Muscle tightness

0

4 (0.4)

2 (0.7)

6 (0.5)

1 (0.7)

0

3 (0.4)

Cogwheel rigidity

0

3 (0.3)

2 (0.7)

5 (0.4)

2 (1.4)

0

0
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Bradykinesia

0

1 (0.1)

1 (0.4)

2 (0.2)

0

0

1 (0.1)

Masked facies

0

1 (0.1)

1 (0.4)

2 (0.2)

0

0

4 (0.6)

4 (0.7)

17 (1.6)

5 (1.8)

22 (1.7)

1 (0.7)

0

11 (1.6)

Musculoskeletal
stiffness

Tardive dyskinesia
1 (0.2)
1 (0.1)
0
1 (0.1)
1 (0.7)
0
2 (0.3)
ADO = adverse event leading to drop-out; EPS = extrapyramidal symptom; TEAE = treatment-emergent adverse event
Sources: 5.3.5.3 ISS, Table 7.6.3.1-1, page 203; 120-day Safety Update, Table 706.3-1, page 46

In Group 1A, a greater percentage of patients in the cariprazine group (~22%) received
EPS medication compared to the placebo group (~9%). In the active treatment groups, the
use of EPS medication was highest for risperidone (~28%) and lowest for aripiprazole
(~12%). The use of EPS medications in Group 1B was similar to that observed in
cariprazine-treated patients in Group 1A.
In Group 2A, ~43% of cariprazine patients had any EPS TEAEs, inclusive of akathisia and
restlessness, compared to ~17% of placebo patients, as shown in the table below.
Approximately 49% of patients in Group 2B had any EPS TEAEs, inclusive of akathisia and
restlessness. SAEs of akathisia and extrapyramidal disorder were reported for 1 patient
(0.2%) each in Group 2A, and akathisia was reported as an SAE for 3 patients (0.7%) in
Group 2B.
The discontinuation rate for EPS TEAEs, including akathisia and restlessness, among
cariprazine-treated patients in Group 2A was generally low (3%). Approximately 7% of
patients in Group 2B discontinued treatment due to EPS-related TEAEs (inclusive of
akathisia and restlessness). Two percent (2%) of cariprazine-treated patients in Group 2A
and 5% of patients in Group 2B discontinued the trial due to the AE of akathisia.
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Table 106: Number (%) of Patients with EPS Adverse Events in Groups 2A and 2B
(Bipolar Mania Trials) – Safety Population
Group 2A

Group 2B

Placebo
(N = 442)
n (%)

Cariprazine
(N = 623)
n (%)

Cariprazine
(N = 402)
n (%)

Any EPS TEAE, including akathisia
and restlessness

76 (17.2)

267 (42.9)

195 (48.5)

EPS ADOs (including akathisia/
restlessness)

1 (0.2)

20 (3.2)

26 (6.5)

Any EPS TEAE, excluding akathisia
and restlessness

49 (11.1)

170 (27.3)

91 (22.6)

EPS ADOs (excluding akathisia/
restlessness)

1 (0.2)

6 (1.0)

8 (2.0)

Akathisia

21 (4.8)

126 (20.2)

131 (32.6)

Restlessness

10 (2.3)

40 (6.4)

26 (6.5)

3 (0.7)

22 (3.5)

9 (2.2)

Dystonia

2 (0.5)

16 (2.6)

8 (2.0)

Oromandibular dystonia

1 (0.2)

6 (1.0)

1 (0.2)

Parkinsonism cluster
Extrapyramidal disorder

42 (9.5)
23 (5.2)

146 (23.4)
82 (13.2)

77 (19.2)
27 (6.7)

14 (3.2)

37 (5.9)

31 (7.7)

2 (0.5)

13 (2.1)

9 (2.2)

Parkinsonism

0

12 (1.9)

8 (2.0)

Bradykinesia

0

5 (0.8)

4 (1.0)

2 (0.5)

5 (0.8)

2 (0.5)

0

4 (0.6)

0

Muscle tightness

1 (0.2)

3 (0.5)

3 (0.7)

Dyskinesia

2 (0.5)

2 (0.3)

2 (0.5)

Hypokinesia

1 (0.2)

1 (0.2)

0

Musculoskeletal stiffness

6 (1.4)

12 (1.9)

9 (2.2)

Dystonia cluster

Tremor
Salivary hypersecretion

Muscle rigidity
Drooling

Tardive dyskinesia
0
0
1 (0.2)
ADO = adverse event leading to drop-out; EPS = extrapyramidal symptom; TEAE = treatment-emergent adverse event
Electronically copied and reproduced from sponsor’s submission: 5.3.5.3 ISS, Table 7.6.3.2-1, pages 207-208

A greater percentage of patients in the cariprazine group (27%) received EPS medication
compared with the placebo group (8%) in Group 2A. More cariprazine-treated patients in
Group 2B than in Group 2A (~18% and ~6%, respectively) were prescribed beta-blocking
agents to control EPS symptoms.
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In Group 1A, the mean time to first onset of akathisia was ~14 days and to first onset of
EPS TEAEs, excluding akathisia, was ~15 days. In Group 2A, the mean time to onset of
first EPS TEAE, including or excluding akathisia, was ~9 days.
Overall, the incidences of akathisia and EPS-related AEs were higher with cariprazine
compared to placebo. The incidence of akathisia was higher in the mania program than in
the schizophrenia program. Akathisia and EPS AEs were generally manageable with
treatment and led to trial discontinuation in relatively few patients. EPS-related symptoms
were treated with anticholinergic/anti-Parkinson medications and beta-blocking agents.
Based on comparison of Group 1A cariprazine dose subgroups (1.5-6 mg and 6-12 mg),
EPS-related events and akathisia appear to be dose-related. Most of the EPS-related AEs
were reported as mild or moderate in severity, and the percentage of patients who
discontinued due to EPS-related events was small. The time to first occurrence of akathisia
seen with cariprazine is similar to what is reported in the literature, where symptoms
typically occur within 4 weeks of initiating or increasing the dose of an antipsychotic
medication.
Metabolic Parameters
The data from the cariprazine schizophrenia and bipolar mania programs show that with
short-term exposure cariprazine has minimal effect on lipid parameters and a small effect
on glucose parameters. However, with prolonged exposure, a higher proportion of patients
had shifts to higher levels for lipid and glucose parameters during the treatment period.
Approximately 7% of patients in the long-term schizophrenia trials (RGH-MD-17 and RGHMD-11) had shifts in glycosylated hemoglobin above the clinically significant level of 6.1%.
It is difficult to determine the relative risk of these changes compared with placebo or
current standard of care, because the long-term trials were open-label and provided no
placebo or active comparator data. However, changes in metabolic parameters appeared
to occur gradually.
Body weight, body mass index, and weight circumference are discussed in detail in
Section 7.4.3 below. Briefly, there were slightly greater mean increases in body weight and
BMI in the cariprazine group compared with the placebo group in the controlled short-term
schizophrenia and bipolar mania trials. The percentage of patients with ≥ 7% gain in body
weight was generally greater in the cariprazine groups compared with the placebo groups.
In the long-term schizophrenia trials (Group 1B), time-dependent increases in body weight
were observed over the 48-week treatment period. Therefore, it is reasonable to conclude
that there is a correlation between increases in lipid and glucose parameters and weight
gain over time.
Group 1A (Controlled Schizophrenia Trials)
The mean changes from baseline to end of treatment in lipid parameters and fasting
glucose were similar in the placebo and overall cariprazine treatment groups, as shown in
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the table below. However, mean increase from baseline in insulin levels was 13.5 pmol/L
with placebo and 41.2 pmol/L with cariprazine.
Table 107: Change from Baseline to Endpoint in Metabolic Parameters in Group 1A
(Controlled Schizophrenia Trials) - Safety Population
Parameter, Unit

Placebo
(N = 584)
n

Mean1

1.5-6 mg
(N = 1032)
n
Mean1

Cariprazine
6-12 mg
(N = 285)
n
Mean1

Total cholesterol, mg/dL
Baseline
496 182
972 179
266
Change at endpoint
2.0
-2.5
Fasting LDL cholesterol, mg/dL
Baseline
496 108
873 106
220
Change at endpoint
2.7
-2.0
HDL cholesterol, mg/dL
Baseline
50
50
551
967
266
Change at endpoint
-1.3
-0.3
Fasting triglycerides, mg/dL
Baseline
499 127
877 125
220
Change at endpoint
2.6
-2.6
Fasting glucose, mg/dL
Baseline
92
91
517
899
252
Change at endpoint
4.9
5.0
Insulin, pmol/L
Baseline
76
72
363
674
121
Change at endpoint
13.5
46.4
1. Mean values are rounded to the nearest whole number
Source: 5.3.5.3 ISS, Table 8.3.1.1-1, pages 256-257

Overall
(N = 1317)
n
Mean1

Risperidone
4 mg
(N = 140)
n
Mean1

Aripiprazole
10 mg
(N = 152)
n
Mean1

181
-2.6

1238

180
-2.5

133

181
4.6

147

182
-0.3

107
-3.1

1093

106
-2.2

122

108
3.8

135

106
1.9

52
-1.4

1233

50
-0.6

133

47
-0.6

144

50
0.1

124
5.0

1097

125
-1.1

122

126
6.3

138

124
-8.5

91
4.3

1151

91
4.9

121

92
-0.9

137

94
0

64
12.5

795

70
41.2

108

96
18.2

135

61
14.0

The incidence of patients with TEAEs associated with hyperlipidemia was approximately
1% across all treatment groups. The incidence of patients with TEAEs associated with
hyperglycemia and diabetes mellitus was <1% with cariprazine and 1% with placebo. There
was 1 report of diabetes mellitus in a placebo-treated patient, but no cariprazine-treated
patient.
The proportions of patients with treatment-emergent significant changes in cholesterol and
triglyceride parameters in the overall cariprazine group were similar to those in the placebo
group. There were no major differences between cariprazine dose subgroups for treatmentemergent changes in lipid parameters. No dose-response was observed for treatmentemergent changes in lipid parameters in the fixed-dose trials, with cariprazine doses
ranging from 1.5 to 6 mg/day.
Two cariprazine-treated patients had postbaseline triglyceride levels greater than 1000
mg/dL. However, one of these patients (PID 2000402) had a history of hypertriglyceridemia
and had a triglyceride of 1155 mg/dL at Screening Visit. The other patient is summarized
below:
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PID 0320313, a 57-year-old male receiving cariprazine 1.5-4.0 mg/day in Trial RGHMD-03, discontinued from the trial after 35 days of cariprazine treatment due to AEs
of blood glucose increased and blood triglycerides increased. Screening blood
glucose level was 99 mg/dL (reference range: 70-112); Week 3 and Week 4 blood
glucose values were 377 mg/dL and 408 mg/dL, respectively. The patient was
treated with insulin lispro, metformin, and rosiglitazone. Blood glucose levels at
follow-up visits at Weeks 5, 8, and 10 were 271, 157, and 122 mg/dL, respectively.
The patient’s triglyceride levels were elevated at screening (242 mg/dL [reference
range: 0-149]); Week 3 and Week 4 triglyceride values were 883 mg/dL and 1431
mg/dL, respectively. The patient was treated with gemfibrozil and fenofibrate. After
the patient discontinued from the trial, these values decreased to 589, 221, and 229
mg/dL over Days 37 through 64.

The percentages of patients with shifts from normal or impaired to high levels of fasting
glucose were similar with cariprazine (9%) and placebo (10%), as were the percentages of
patients with postbaseline fasting glucose ≥ 140 mg/dL (6% with cariprazine; 7% with
placebo). However, the percentage of Group 1A patients with an increase ≥ 10 mg/dL in
fasting glucose was 47% in the cariprazine group and 35% in the placebo group, as shown
in the table below:

203
Reference ID: 3344534

Clinical Review
{Insert Reviewer Name}
{Insert Application Type and Number}
{Insert Product Trade and Generic Name}
Table 108: Number (%) of Patients with Treatment-emergent Shifts in Glucose During
the Double-blind Treatment Period in Group 1A (Controlled Schizophrenia Trials) –
Safety Population
Parameter, Unit
Baseline to
Postbaseline Shift

Placebo
(N = 584)
n/N1 (%)

Cariprazine
1.5-6 mg
(N = 1032)
n/N1 (%)

6-12 mg
(N = 285)
n/N1 (%)

Risperidone Aripiprazole
4 mg
10 mg (N
Overall (N (N = 140)
= 152)
= 1317)
n/N1 (%)
n/N1 (%)
n/N1 (%)

Fasting serum glucose, mg/dL
Normal (< 100) to high
(≥ 126)

27/402
(6.7)

66/733
(9.0)

6/198
(3.0)

72/931
(7.7)

3/91
(3.3)

4/103
(3.9)

Impaired (≥ 100 and
< 126) to high (≥ 126)

25/103
(24.3)

21/148
(14.2)

11/49
(22.4)

32/197
(16.2)

7/28
(25.0)

3/31
(9.7)

Normal/impaired
(< 126) to high (≥ 126)

52/505
(10.3)

87/881
(9.9)

17/247
(6.9)

104/1128
(9.2)

10/119
(8.4)

7/134
(5.2)

Increase ≥ 10 mg/dLa

182/517
(35.2)

414/903
(45.8)

124/252
(49.2)

538/1155
(46.6)

39/121
(32.2)

47/137
(34.3)

10/543
(1.8)

17/961
(1.8)

4/263
(1.5)

21/1224
(1.7)

0/133

0/148

Urine glucose
Treatment-emergent
glycosuria (≥ 1+)

a
At any time postbaseline. n = number of patients who met the criterion; N1 = number of patients with baseline
meeting the baseline criteria and with at least 1 nonmissing postbaseline value during the double-blind treatment
period. Electronically copied and reproduced from sponsor’s submission: 5.3.5.3 ISS, Table 8.3.1.3-2, page 263

A dose-response was observed for treatment-emergent changes in fasting glucose in the
fixed-dose trials, as shown in the table below. The percentage of patients who shifted from
normal to high fasting glucose ranged from 6% in the cariprazine 1.5 mg group to 11% in
the cariprazine 6 mg group.
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Table 109: Treatment-emergent Significant Changes in Glucose during Double-blind
Treatment Period – Group 1A Fixed Dose Trials (Safety Population)
Fasting Serum Glucose, mg/dL

Placebo
(N=304)

Cariprazine
1.5mg
3.0 mg
4.5 mg
6.0 mg
(N = 157)
( N = 301)
(N=147)
(N=157)
Normal (<100) to High (≥
n/N1
13/191
6/101
17/207
9/101
11/105
126)
%
7
6
8
9
11
Impaired (≥ 100 and <126) to n/N1
16/57
0/18
7/43
4/24
3/28
High (≥ 126)
%
28
0
16
17
11
Normal/impaired (< 126) to
n/N1
29/248
6/119
24/250
13/125
14/133
High(≥ 126)
%
12
5
10
10
10
Change ≥ 10 mg/dL1
n/N1
92/257
47/122
110/259
65/129
68/136
%
36
38
42
50
50
N = total number of patients in the safety population; N1 = number of patients with baseline meeting the baseline criteria
and with at least one non-missing postbaseline value; n = number of patients who met the criterion. Percentages rounded
to nearest whole number.
1. at any time postbaseline
Source: 5.3.5.3 ISS, Table 8.7.1A, page 14650

One patient had a TEAE of increased glycosylated hemoglobin:


PID 0170419, a 31-year-old male with no history of diabetes and a hemoglobin A1c
of 5% at baseline, had a hemoglobin A1c of 10.5% (reference range: 4.3%-6.1%) at
follow-up visit 3 weeks after completing cariprazine 6 mg/day in Trial RGH-MD-04.
Hemoglobin A1c was not tested at the end of trial (per protocol, hemoglobin A1c was
required only at Visit 1). The patient’s baseline glucose levels were within the
reference range, and became elevated during the treatment period, with a peak of
309 mg/dL on Day 42.

Group 1B (Long-term, Open-label Schizophrenia Trials)
There were no mean increases from baseline observed for the lipid parameters over time
with long-term cariprazine treatment. The mean changes from baseline to the end of the
long-term treatment period for fasting glucose (4.8 mg/dL) and insulin levels (40.2 pmol/L)
were similar to those observed with those of cariprazine at the end of the 6-week treatment
period in Group 1A. There was very little change from baseline in glycosylated hemoglobin
over time with long-term cariprazine treatment (~0.1%).
In Group 1B, 3% of patients had hyperlipidemia TEAEs. There were few patients (1%) with
hyperglycemia and diabetes mellitus TEAEs in Group 1B.
One patient (PID 1081609) had TEAEs of type 2 diabetes mellitus and metabolic syndrome
and another patient (PID 0741108) had an SAE of diabetes mellitus inadequate control;
both patients are described below:
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PID 1081609, a 41-year-old male with no history of diabetes, completed 6 weeks of
treatment with cariprazine 4.5 mg in Trial RGH-MD-16 and then continued into the
extension trial (RGH-MD-17). The patient entered the lead-in trial with elevated
cholesterol levels, but fasting glucose and triglyceride levels were normal. Fasting
glucose increased to 189 mg/dL (reference range 68-117) on Day 139, and
triglyceride increased to 437 mg/dL (reference range 45-250). The patient’s weight
increased from 65 kg at baseline of the lead-in trial to 71.1 kg on Day 308 of the
extension trial. The patient committed suicide by hanging himself on Day 327.
PID 0741108, a 49-year-old male with a history of type 2 diabetes mellitus, had an
SAE of diabetes mellitus inadequate control on Day 337 of Trial RGH-MD-11, which
was reported as resolved on Day 395. The patient had been taking metformin and
pioglitazone since 2005. Fasting glucose increased from 121 mg/dL at baseline to a
peak of 225 mg/dL (reference range: 68-117) on Day 337, and glycosylated
hemoglobin increased from 5.9% to 9.1% during the trial. The patient was started on
insulin and his doses of metformin and pioglitazone were increased.

The proportion of patients with significant changes in lipid parameters increased over time
in Group 1B, as shown in the table below:
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Table 110: Number (%) of Patients with Treatment-Emergent Shifts in Lipid
Parameters in Group 1B (Long-term, Open-label Schizophrenia Trials) – Safety
Population
Parameter, Unit
Baseline to Postbaseline Shift

Cariprazine
Overall (N
= 679)
n/N1 (%)

12 Weeks
(N = 449)
n/N1 (%)

24 Weeks
(N = 346)
n/N1 (%)

48 Weeks
(N = 211)
n/N1 (%)

Total cholesterol (fasting and nonfasting), mg/dL
Normal (< 200) to high (≥ 240)

24/473 (5.1)

12/318 (3.8)

14/243 (5.8)

13/151 (8.6)

Borderline (≥ 200 - < 240) to high (≥ 240)

46/130 (34.6)

29/86 (33.7)

26/64 (40.6)

16/36 (44.4)

Normal/borderline (< 240) to high (≥ 240)

69/603 (11.4)

41/404 (10.1) 40/307 (13.0)

29/187 (15.5)

Normal (< 200) to borderline/high (≥ 200)

137/473 (29.0) 73/318 (23.0) 77/243 (31.7)

29/187 (15.5)

Increase ≥ 40 mg/dLa
LDL cholesterol (fasting), mg/dL

127/667 (19.0) 83/448 (18.5) 84/345 (24.3) 62/211 (29.4)

Normal (< 100) to high (≥ 160)

5/301 (1.7)

3/211 (1.4)

3/162 (1.9)

3/102 (2.9)

Borderline (≥ 100- < 160) to high (≥ 160)

58/284 (20.4) 38/192 (19.8) 36/146 (24.8)

23/89 (25.8)

Normal/borderline (< 160) to high (≥ 160)

63/585 (10.8) 41/403 (10.2) 39/307 (12.7)

26/191 (13.6)

Normal (< 100) to borderline/high (≥ 100)

130/301 (43.2) 87/211 (41.2) 83/162 (51.2)

52/102 (51.0)

168/628 (26.8) 104/435 (23.9) 100/336 (29.8) 72/208 (34.6)
Increase ≥ 30 mg/dL (fasting)a
HDL cholesterol (fasting and nonfasting), mg/dL
Normal (≥ 40) to low (< 40)
Decrease ≥ 20 mg/dLa
Parameter, Unit
Baseline to Postbaseline Shift

176/507 (34.7) 112/340 (32.9) 102/259 (39.4) 69/157 (43.9)
68/667 (10.2) 37/448 (8.3)

34/346 (9.9)

28/211 (13.3)

Cariprazine
Overall (N
= 679)
n/N1 (%)

12 Weeks
(N = 449)
n/N1 (%)

24 Weeks
(N = 346)
n/N1 (%)

48 Weeks
(N = 211)
n/N1 (%)

Triglycerides (fasting), mg/dL
Normal (< 150) to high (≥ 200)
Normal (< 150) to very high (≥ 500)
Borderline (≥ 150- < 200) to high (≥ 200)
Borderline (≥ 150 -< 200) to
very high (≥ 500)
Normal/borderline (< 200) to high (≥ 200)
Normal/borderline (< 200) to
very high (≥ 500)
Normal (< 150) to
borderline/high/very high (≥ 150)

94/462 (20.8) 55/311 (17.7) 57/243 (23.5)
0/462

0/311

0/243

0/152

54/87 (62.1)

37/66 (56.1)

31/49 (63.3)

19/29 (65.5)

4/87 (4.6)

1/66 (1.5)

1/49 (2.0)

2/29 (6.9)

148/539 (27.5) 92/377 (24.4) 88/292 (30.1)
4/539 (0.7)

1/377 (0.3)

1/292 (0.3)

63/181 (34.8)
2/181 (1.1)

176/452 (38.9) 111/311 (35.7) 113/243 (46.5) 77/162 (50.7)

Triglycerides (significant changes)
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TE ≥ 500 mg/dL (fasting)
TE ≥ 500 mg/dL (nonfasting/random)
TE ≥ 1000 mg/dL (all)
Increase ≥ 50 mg/dL (fasting)
a

15/624 (2.4)

5/433 (1.2)

7/335 (2.1)

7/207 (3.4)

0/17

0/6

0/5

0/2

0/667

0/448

0/346

0/211

269/628 (42.8) 170/435 (39.1) 162/336 (48.2) 108/208 (51.9)

At any time postbaseline.
HDL = high-density lipoprotein; LDL = low-density lipoprotein (calculated and direct); n = number of patients who
met the criterion; N1 = number of patients with baseline meeting the baseline criteria and with at least
1 nonmissing postbaseline value during the open-label treatment period; TE = treatment emergent.

Sources: 5.3.5.3 ISS, Table 8.3.2.3.1, pages 268-269; 120-day Safety Update, Table 8.5.2, pages 4469-4474

The maximum change from baseline in lipid parameters also increased over time, as
shown in the table below:
Table 111: Summary of Maximum Change from Baseline and Time to Maximum
Change for Lipid Parameters in Group 1B (Long-term, Open-label Schizophrenia
Trials) – Safety Population
Parameter, Unit

Cariprazine
12 Weeks 24 Weeks 48 Weeks
Mean
n = 667 n = 448
n = 345
n = 211
Total cholesterol
Baseline, mg/dL
180
178
179
175
Maximum change from baseline, mg/dL
19
17
23
28
Time to maximum, weeks
1
5
11
20
n = 628
n = 435
n = 336
n = 208
LDL cholesterol, fasting
Baseline, mg/dL
105
106
107
106
Maximum change from baseline, mg/dL
17
14
20
23
Time to maximum, weeks
11
5
11
20
n = 667
n = 448
n = 345
n = 211
HDL cholesterol
Baseline, mg/dL
49
49
48
48
Maximum change from baseline, mg/dL
-8
-7
-8
-9
Time to maximum, weeks
11
5
10
19
n = 628
n = 435
n = 336
n = 208
Triglycerides, fasting
Baseline, mg/dL
131
130
129
130
Maximum change from baseline, mg/dL
60
45
64
81
Time to maximum, weeks
12
5
11
21
HDL = high-density lipoprotein, LDL = low-density lipoprotein, n = number of patients who were exposed for at
least the specific duration and had a nonmissing baseline and at least 1 nonmissing postbaseline value within
the specified visit time window during the open-label treatment period. Note: all values rounded to nearest
whole number. Source: 120-day Safety Update, Table 8.5.2A, pages 4475-4490
Overall

The incidence of treatment-emergent significant changes in fasting glucose escalated with
increasing duration of treatment through Week 48, as shown in the table below:
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Table 112: Number (%) of Patients with Treatment-Emergent Significant Changes in
Fasting Glucose In Group 1B (Long-term, Open-label Schizophrenia Trials) – Safety
Population
Cariprazine
Parameter, Unit
Baseline to Postbaseline Shift

Overall (N
= 679)
n/N1 (%)

12 Weeks
(N = 449)
n/N1 (%)

24 Weeks
(N = 346)
n/N1 (%)

48 Weeks
(N = 211)
n/N1 (%)

Normal (< 100) to high (≥ 126)

74/498 (14.9)

35/344 (10.2)

36/260 (13.5)

13/81 (16.0)

Impaired (≥ 100- < 126) to high (≥ 126)

49/110 (44.5)

30/75 (40.0)

30/63 (47.6)

11/17 (64.7)

Normal/impaired (< 126) to high (≥ 126)
Increase ≥ 10 mg/dLa

123/608 (20.2)

65/419 (15.5)

65/323 (20.1)

45/204 (22.1)

Fasting serum glucose, mg/dL

409/630 (64.9) 255/436 (58.5) 203/300 (67.7) 152/208 (73.1)

a
At any time postbaseline. n = number of patients who met the criterion; N1 = number of patients with baseline
meeting the baseline criteria and with at least 1 nonmissing postbaseline value during the open-label treatment period.
Sources: 5.3.5.3 ISS, Table 8.3.2.3-3, page 271; 120-day Safety Update, Table 8.7.2, pages 4530-4533

The maximum change from baseline in fasting glucose also increased with increasing
duration of treatment, as shown in the table below:
Table 113: Summary of Maximum Change from Baseline and Time to Maximum
Change for Fasting Glucose in Group 1B (Long-term, Open-label Schizophrenia
Trials) – Safety Population
Parameter, Unit

Cariprazine
12 Weeks 24 Weeks 48 Weeks
n = 436
n = 337
n = 208
Mean
Baseline, mg/dL
93
93
94
92
Maximum change from baseline, mg/dL
23
19
24
28
Time to maximum, weeks
12
5
11
18
n = number of patients who were exposed for at least the specific duration and had a nonmissing baseline and at least 1
nonmissing postbaseline value within the specified visit time window during the open-label treatment period. Note: all
values rounded to nearest whole number. Source: 120-day Safety Update, Table 8.7.2A, pages 4534-4541
Overall
n = 630

The incidences of patients with elevated postbaseline glucose levels and glycosuria were
consistent with the trends observed for treatment-emergent changes in glucose.
Approximately seven percent (7%) of Group 1B patients had significant shifts in
glycosylated hemoglobin during the treatment period, as shown in the table below:
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Table 114: Number (%) of Patients with Treatment-Emergent Significant Changes in
Glycosylated Hemoglobin in Group 1B (Long-term, Open-label Schizophrenia Trials)
– Safety Population
Glycosylated hemoglobin (Hemoglobin A1c)
Baseline
< 6.1%

Cariprazine (N = 679)
n/N1 (%)

Postbaseline
≥ 6.1%
≥ 8%
≥ 10%
≥ 12%

38/520 (7.3)
2/520 (0.4)
1/520 (0.2)
0/520

n = number of patients who met the criterion; N1 = number of patients with baseline < 6.1% and at least 1
nonmissing postbaseline value during the open-label treatment period. Source: 120-day Safety Update, Table
8.2.3-3, page 59

Groups 2A and 2B (Bipolar Mania Trials)
Mean changes from baseline to the end of treatment for lipid parameters and fasting
glucose were similar for the cariprazine and placebo groups in Group 2A. Changes from
baseline for metabolic parameters in the 16-week, long-term trial (Group 2B) were
consistent with those observed for the short-term Group 2A trials, as shown in the table
below:
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Table 115: Change from Baseline to Endpoint in Metabolic Parameters in Groups 2A
and 2B (Bipolar Mania Trials) – Safety Population
Group 2A

Parameter, Unit

Placebo
(N = 442)
n

Mean ± SD

Group 2B
Cariprazine
(N = 402)

Cariprazine
(N = 623)
n

Mean ± SD

n

Mean ± SD

Total cholesterol, mg/dL
Baseline
Change at endpoint

424

182.5 ± 45.0
3.8 ± 30.8

604

179.7 ± 43.4
0.7 ± 34.1

395

191.1 ± 40.7
–5.0 ± 32.8

Fasting LDL cholesterol (calculated and direct), mg/dL
Baseline
Change at endpoint

384

107.3 ± 37.4
5.0 ± 26.8

550

104.2 ± 36.0
0.5 ± 28.6

366

108.8 ± 34.5
–2.8 ± 27.4

HDL cholesterol, mg/dL
Baseline
Change at endpoint

424

48.8 ± 15.1
–0.9 ± 10.7

604

51.3 ± 15.3
–1.1 ± 10.8

395

56.5 ± 17.6
–2.1 ± 10.7

Fasting triglycerides, mg/dL
Baseline
Change at endpoint

385

133.2 ± 81.6
–4.4 ± 72.2

551

122.7 ± 73.9
3.1 ± 65.7

366

125.4 ± 76.6
4.8 ± 73.0

Fasting glucose, mg/dL
Baseline
Change at endpoint
Insulin, pmol/La
Baseline
Change at endpoint

384

294

91.3 ± 15.9
1.7 ± 20.5
55.1 ± 84.5
36.1 ± 194.5

550

457

Glycosylated hemoglobin (hemoglobin A1c),b %
Baseline
—
—
—
Change at endpoint
—

90.8 ± 14.1
7.0 ± 21.5
60.3 ± 145.9
36.1 ± 196.7
—
—

366

162

301

92.7 ± 11.9
5.5 ± 17.1
95.4 ± 120.3
34.4 ± 144.3
5.60 ± 0.51
0.05 ± 0.33

Note: Baseline is the last assessment before the first dose of investigational product. Endpoint is the last
available postbaseline assessment in the respective treatment periods. a) Insulin levels were not measured in
Study RGH-MD-31 (insulin levels were measured in RGH-MD-32 and
RGH-MD-33). b) Postbaseline assessment of glycosylated hemoglobin was not protocol-specified in the short-term
studies. HDL = high-density lipoprotein; LDL = low-density lipoprotein; n = number of patients with an available
value at baseline and endpoint. Electronically copied and reproduced from sponsor’s submission: 5.3.5.3 ISS,
Table 8.3.3.1-1, page 273

The incidence of patients with hyperlipidemia TEAEs or with hyperglycemia and diabetes
mellitus TEAEs was ~1% across all treatment groups in Groups 2A and 2B. There were 2
cariprazine-treated patients with TEAEs of type 2 diabetes mellitus (described below). One
of these patients had a prior history of type 2 diabetes, and both patients had elevated
fasting glucose at baseline:
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PID 5033305, a 60-year-old-female, had a prior diagnosis of type 2 diabetes mellitus
but was not on any pharmacologic treatment for diabetes at baseline, was
randomized to the cariprazine 3-6 mg group in Trial RGH-MD-33. Baseline fasting
glucose was 141 mg/dL (reference range 70-112). On Day 8, the patient had a
TEAE of type 2 diabetes mellitus due to a fasting glucose of 191 mg/dL, which
increased to 222 mg/dL on Day 15, and positive urine glucose. Oral hypoglycemics
were initiated on Day 17, and on Day 24 glucose had improved to 124 mg/dL.
PID 0183314, a 43-year-old male with no history of diabetes was randomized to the
cariprazine 6-12 mg group in Trial RGH-MD-33 and had a TEAE of type 2 diabetes
mellitus on Day 15. Fasting glucose increased from 116 mg/dL (reference range 70112) at baseline to peak of 290 mg/dL on Day 22, and glycosylated hemoglobin
increased from 6.3% at baseline to 9.7% at safety follow-up visit on Day 29. The
patient was started on glipizide on Day 28, and fasting glucose level was 120 mg/dL
on Day 36.

In Group 2A, the proportions of patients with treatment-emergent significant changes in
cholesterol and triglyceride levels in the cariprazine group were similar to those in the
placebo group. The incidences of patients with potentially clinically significant (PCS) lipid
levels in the long-term trial (Group 2B) were consistent with those of the short-term Group
2A trials. There were no major differences in the incidence of significant changes in lipid
parameters for Group 2B patients overall, compared with those patients treated for at least
12 week or for 16 weeks.
As shown in the tables below, there was a low-level imbalance in the percentage of
patients with shifts from normal to high fasting glucose (4%, placebo; 7%, cariprazine) and
in the percentage of patients with postbaseline fasting glucose levels ≥ 140 mg/dL (3%,
placebo; 6% cariprazine). The incidence of increased fasting glucose (≥ 10 mg/dL during
the treatment period) was higher in the cariprazine group (51%) than in the placebo group
(39%). Results for the long-term Group 2B trial were generally consistent with those of
Group 2A, but showed a higher proportion of patients shifting to significant levels.
Approximately 13% of patients in Group 2B had shifts from normal to high fasting glucose
any time during the treatment period (ranging from 9%-12% from Week 2 to Week 16).
Nine percent of patients (9%) had postbaseline fasting glucose ≥ 140 mg/dL. Six percent
(6%) in Group 2B had treatment-emergent glycosylated hemoglobin ≥ 6.1%.
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Table 116: Number (%) of Patients with Treatment-Emergent Shifts in Glucose during
the Investigational Product Treatment Periods in Groups 2A and 2B (Bipolar Mania
Trials) – Safety Population
Group 2A
Parameter, Unit
Baseline to Postbaseline Shift

Group 2B

Placebo
(N = 442)
n/N1 (%)

Cariprazine
(N = 623)
n/N1 (%)

Cariprazine
(N = 402)
n/N1 (%)

Normal (< 100) to high (≥ 126)

11/300 (3.7)

30/435 (6.9)

35/275 (12.7)

Impaired (≥ 100- < 126) to high (≥ 126)

13/74 (17.6)

23/106 (21.7)

15/86 (17.4)

Normal/impaired (< 126) to high (≥ 126)

24/374 (6.4)

53/541 (9.8)

50/361 (13.9)

Fasting serum glucose, mg/dL

Increase ≥ 10 mg/dLa
Urine glucose

151/384 (39.3) 279/550 (50.7)

Treatment-emergent glycosuria (≥ 1+)

4/416 (1.0)

10/594 (1.7)

198/366 (54.1)
20/392 (5.1)

a) At any time postbaseline. n = number of patients who met the criterion; N1 = number of patients with baseline
meeting the baseline criteria and with at least 1 nonmissing postbaseline value during the respective treatment periods.
Electronically copied and reproduced from sponsor’s submission: 5.3.5.3 ISS, Table 8.3.3.3-2, page 278

Table 117: Number (%) of Patients with Significant Changes in Glycosylated
Hemoglobin During the Treatment Periods in Group 2B (Long-term, Open-label
Bipolar Mania Trial) – Safety Population
Cariprazine (N = 402)
n/N1 (%)

Glycosylated Hemoglobin
Treatment-emergent ≥ 6.1%

15/248 (6.0)

Treatment-emergent ≥ 8%

0/248

n = number of patients who met the criterion; N1 = number of patients with baseline < 6.1% and at least 1
nonmissing postbaseline value during the open-label treatment period. Electronically copied and reproduced
from sponsor’s submission: 5.3.5.3 ISS, Table 8.3.3.3-3, page 278

Neuroleptic Malignant Syndrome (NMS)
No TEAE of NMS was reported during any of the Group 1 schizophrenia, Group 2 bipolar
mania, or Group 3A, 3B, or 4B trials. One case of NMS was reported in the Group 4A
Japanese trial in schizophrenia (Trial A002-A3, PID 009-003). The SAE of neuroleptic
malignant syndrome was reported in a 41-year-old Japanese male, 13 days after his last
dose of cariprazine, while he was receiving treatment with risperidone in the safety followup period. The patient was also receiving trihexyphenidyl for akathisia. The patient fell on
his face and exhibited myotonia, disturbed consciousness, and glossoptosis. Subsequently,
he developed vomiting, pyrexia, and headache. His body temperature reached a high of
38.1°C; blood pressure, 122/64 mm Hg; and pulse rate, 97 bpm. Drugs were discontinued,
and the patient was treated for symptoms (including intravenous drip of dantrolene
sodium). The patient was diagnosed with neuroleptic malignant syndrome based on his
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symptoms and laboratory test results (eg, CPK > 2000 IU/L). The case was considered to
be completely resolved 24 days later.
It is difficult to determine with certainty whether the single case of NMS was related to
cariprazine treatment because the patient also took risperidone prior to the event. In any
case, the risk of NMS in cariprazine-treated patients appears to be low. However, it would
be prudent to include atypical antipsychotic class labeling for NMS in the cariprazine
labeling.
Ocular Safety
Ophthalmology testing was initiated in the cariprazine clinical development program in
response to ocular findings observed in the nonclinical program, specifically, cataract
formation in dogs and melanin binding in the mass-balance study in pigmented rats.
Nonclinical Ocular Findings
In both the 13-week and 1-year toxicity studies in dogs, cataract formation was noted. The
no-observed-effect levels (NOELs) for cataract formation in dogs was 3 mg/kg/day and 2
mg/kg/day, respectively.
14

[C]-cariprazine and/or its metabolites bind to the melanin-rich choroid layer of the eyes of
pigmented rats with an elimination half-life of ~28 days. In response to FDA request, an
electroretinogram (ERG) study (Study RGH-TX-49) was conducted in dogs to further
investigate the potential for adverse effects of melanin binding of cariprazine and/or its
metabolites on the retina and revealed no cariprazine-related retinal effects according to
the sponsor.
Lastly, retinal degeneration was noted in albino rats in the 2-year rat carcinogenicity study.
While this finding is common in aging albino rats, and was present in all groups including
controls, it was more prominent in cariprazine-treated rats. Retinal degeneration/atrophy
was not observed in any other studies in rats or in long-term studies with pigmented mice
and dogs providing cariprazine exposures (AUC) up to 29 and 12 times the maximum
recommended human dose (MHRD), respectively.
Ophthalmologic Monitoring in the Clinical Program
Ophthalmology testing was performed in 8 of the cariprazine clinical trials included in this
application (RGH-MD-01, -03, -04, -05, -11, -17, -18, and -36). Ophthalmology parameters
included BCVA; color discrimination; IOP; LOCS III grades for nuclear opalescence,
nuclear color, and cortical and posterior subcapsular opacities; and slit-lamp biomicroscopy
and dilated examination of each eye. OCT scans were performed in the long-term
(b) (4)
schizophrenia trial (RGH-MD-11). Three ophthalmologists (
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PID 0103347: In Trial RGH-MD-33, a 25-year-old female discontinued after 17 days
of cariprazine therapy due to AEs of blurred vision and constipation. The blurred
vision started on Day 4 and resolved without treatment on Day 22. No
ophthalmology assessments were performed.
PID 2023312: In Trial RGH-MD-33, a 24-year-old female discontinued after 19 days
of cariprazine therapy due to AEs of blurred vision, diplopia, tremor of the
extremities, akathisia, and hypersalivation. The moderate blurred vision and diplopia
started on Day 19 and resolved on Day 21. No ophthalmology assessments were
performed.
PID 0193604: In Trial RGH-MD-36, a 20-year-old male discontinued after 25 days
of cariprazine therapy due to mild excessive eye blinking, which developed on Day
26 and resolved the same day. No abnormalities or postbaseline changes were
noted on ophthalmologic examinations at Week 4.
PID 0011852: In Trial RGH-MD-18 (maximum-tolerated dose trial), a 33-year-old
male received cariprazine for a total of 11 days in doses up to 21 mg/day. The
patient discontinued treatment due to AEs of photophobia, extrapyramidal disorder,
and akathisia. The mild photophobia started on Day 3 and resolved without
treatment on Day 18. The patient also had blurred vision from Days 6 to 8.
Ophthalmologic examinations during the trial showed a LOCS III Class I change in
nuclear opalescence in the right eye at the end of study visit (Day 12). There was
no change from baseline in cortical or posterior subcapsular opacity grades, and no
change in color discrimination or visual acuity in either eye at the end of study.
PID 6050520: In Trial RGH-MD-11, a 22-year-old male diagnosed with
schizophrenia with medical history of hyperprolactinemia, dyslipidemia, astigmatism
in the left eye, and bilateral myopia received cariprazine 3-9 mg/day and had a
normal extension-study baseline ophthalmologic examination on November 25,
2011. The baseline OCT was not done. On Day -16, the patient experienced an AE
of mild lacrimation increased in the left eye which was not treated and resolved on
Day 75. The AE recurred on Day 114, was treated with carmellose sodium, and
resolved on Day 185. On Day 114, OCT scan was performed and was normal.
Repeat OCT scan on Day 226 revealed retinal nerve fiber layer (RNFL) thickness
decreased in both eyes, which the study-center ophthalmologist considered
clinically significant and compatible with mild anterior optic neuropathy in the right
eye. The patient was discontinued from the trial (last dose of cariprazine on Day
234) due to the AE of mild optic neuropathy. A follow-up OCT scan on Day 239
revealed no further worsening of the nerve fiber layer thickness, and the AE of
anterior optic neuropathy was ongoing as of last contact on Day 281.

The sponsor reports that two independent ophthalmologists reviewed the scans for PID
6050520 separately and agreed that the OCT scans show borderline thinning of the nerve
fiber layer in both eyes, with some variability from test to test. Based on the presence of
myopia and normal ocular examinations, it was felt that the borderline thinning is most likely
secondary to the patient’s myopia and probably tilted optic nerves, which are common in
myopia and not due to optic neuritis.
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One severe ocular TEAE was reported, as follows:


PID 0250318: In Trial RGH-MD-03, a 46-year-old male in the cariprazine 6-12
mg/day treatment group had a TEAE of worsening of open-angle glaucoma reported
during the safety follow-up period. The AE began on Day 63 and was ongoing at the
last study visit. Concomitant medications for glaucoma included latanoprost
(Xalatan) eye drops. No IOP measurements were recorded. The patient received 31
days of cariprazine therapy and did not complete the trial due to insufficient
therapeutic response. Ophthalmologic examinations performed were normal for both
eyes on Day 1 and Day 62. Evaluation of lens pathology for cataract had trace
findings for the left and right eyes on Day 1 and Day 62 that were unchanged from
baseline for the left eye, but were changed from baseline for the right eye.

Five cariprazine-treated patients had TEAEs of visual acuity reduced or visual
impairment/visual disturbance:









PID 109: In Trial RGH-188-001, a 23-year-old male received cariprazine 1 mg for 1
day and complained of mild visual disturbance which did not require treatment and
resolved on Day 5. No ophthalmology assessments were performed.
PID 0010036: In Trial RGH-MD-01, a 31-year-old male received cariprazine for 11
days. The patient, who had a history of myopia and migraines, experienced mild
visual disturbance from Day 3 to Day 6. The dose of cariprazine was increased to 4
mg daily beginning on Day 7 with no recurrence of the visual AE. The patient
withdrew consent for participation in the trial and the last dose of cariprazine was
administered on Day 11. The ophthalmology examinations at baseline and on Days
23 and 48 were normal, without any postbaseline changes.
PID 0480308: In Trial RGH-MD-03, a 25-year-old received cariprazine for 43 days
and developed “decrease in distant visual acuity” on Day 2, which resolved on Day
21 and did not recur during the remainder of the treatment period up to Day 43. The
patient did not have ophthalmology examinations performed at baseline visit
because of logistical issues. No postbaseline ophthalmology examinations were
performed because no baseline values were available.
PID 0480510: In Trial RGH-MD-05, a 56-year-old male on cariprazine was reported
to have visual acuity reduced on Day 12 and was discontinued for this event. BCVA
was +0.2 in both eyes at baseline, +0.4 in both eyes at Day 16 and +0.1 and +0.0 in
right eye and left eye, respectively, at Day 23. The AE of reduced visual acuity
resolved on Day 18. The only other ocular findings were a recording of red-green
deficiency in the left eye only on Day 16 and pingueculae (a common type of
conjunctival degeneration) in both eyes at baseline only.
PID 6010512: A 59-year-old male diagnosed with schizophrenia received doubleblind placebo for 42 days in lead-in Trial RGH-MD-05. Upon completion of the leadin trial, the patient received cariprazine for 336 days in Trial RGH-MD-11. On Study
Day 243, the patient experienced an AE of lacrimation increased which resolved
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without treatment on Day 344. On Day 310, the patient experienced an AE of visual
acuity reduced. The AE was not treated and was ongoing as of last contact. The
patient completed the trial. Results of ophthalmologic examinations were normal with
visual acuity 0.00 throughout the trial.
Two cariprazine-treated patients had TEAEs of color vision abnormalities. Both patients
discontinued due to worsening psychosis/psychotic disorder:




PID 0020412: In Trial RGH-MD-04, a 45-year-old male received cariprazine for 4
days and was discontinued from the trial due to worsening psychosis. An eye
examination as part of the early termination visit reported the Ishihara color vision
examination to be abnormal in both eyes. No details of the actual abnormality are
available. BCVA was +0.3/+0.2 at baseline and +0.12 and +0.02 at the next visit. A
follow-up visit showed the same result.
PID 0831125: In Trial RGH-MD-11, a 48-year-old male received cariprazine for 40
days, before discontinuing from the trial due to increased psychosis and suicidal
ideation. An AE of mild color blindness acquired/color vision reduction started on
Day 51 and was ongoing at the last study visit. The baseline ophthalmologic exam
on Day –6 showed BCVA of +0.0 in both eyes and no remarkable findings on ocular
examination. At the early termination visit on Day 51, BCVA was +0.0 in both eyes
and Ishihara testing was recorded as abnormal in both eyes; the patient correctly
identified only 2/14 plates with each eye. The patient was referred to a retina
specialist but he did not keep the scheduled appointment. Additional follow-up with
the site revealed that ophthalmology source records for the postbaseline evaluation
also noted scattered retinal pigment epithelial changes (not otherwise specified) in
both eyes. Subsequent follow-up attempts were made and were ongoing; the most
recent attempt was February 17, 2012.

Cataracts were reported for 2 cariprazine-treated patients:


PID 0223623: In Trial RGH-MD-36, a 51-year-old female in the cariprazine 3-6
mg/day treatment group had a TEAE of a small peripheral cataract in the right eye
detected on Day 32; the LOCS III cortical opacification grade for the right eye
changed from 0.1 at baseline to 0.8 on Day 32. Treatment with cariprazine was
permanently discontinued due to the cataract (last dose, cariprazine 12 mg, was
administered on Day 31). Verbal information provided by the investigator included
the ophthalmologist’s opinion that cataract may have been present at baseline and
was missed due to its peripheral location. At a subsequent follow-up visit on Day 35,
the LOCS III cortical opacification grade was 0.2 in the right eye and 0.8 in the left
eye (left eye was 0.1 at baseline and 0.4 on Day 32). At the final follow-up on Day
56, the cortical grade was recorded as 0.2 for the right eye and 0.9 for the left eye.
The mild cataract was ongoing at the last visit. All ophthalmology examinations were
performed by the same ophthalmologist, who is masked to prior assessments. The
discrepancy as to whether the cortical change occurred in the right eye or left eye
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could not be resolved based on review of the ophthalmologist’s office records as
these are consistent with the information on the CRF.
PID 1051621: In Trial RGH-MD-17, a 40-year-old-male the cariprazine 1.5-4.5
mg/day treatment group had a reported cataract on Day 337 (the last visit of the
open-label treatment group) when posterior subcapsular opacification increased to
2.7 units in the left eye from 0.1 units on Days 211 and 227; results in the right eye
were unchanged from previous visits. On Days 374 and 395, left-eye values for
posterior subcapsular opacification decreased to 0.8 and 0.4 units, respectively;
right-eye values were unchanged. The cataract was reported to be resolved on Day
374, 38 days after the patient’s last dose of open-label treatment.

Best-Corrected Visual Acuity (BCVA)
Mean change from baseline to end of treatment in BCVA was -0.005 for right-eye and 0.008 for left-eye measurements in the cariprazine group, compared with -0.019 for righteye and -0.017 left-eye measurements in the placebo group. Results in the long-term trials
were similar to those observed in the short-term trials.
The data for patients whose BCVA changed by ≥ 0.3 at any time point was examined. In
Group 1A, 6 of 304 placebo-treated patients, 2 of 152 aripiprazole-treated patients, and 13
of 619 cariprazine-treated patients had changes of ≥ 0.3 in BCVA. In Group 1B, 26 of 622
patients had changes of ≥ 0.3 in BCVA, and in Group 2B, 7 of 402 patients had changes of
≥ 0.3 in BCVA The majority of these patients had normal ocular exams and no reported
TEAEs. A few patients had the following TEAEs: blepharitis, photopsia, oculogyric crisis, or
worsening of diabetic retinopathy. No TEAE of vision loss was reported in any of these
patients. One patient had keratoconus (PID 0051615) and another patient had worsening
diabetic retinopathy, in both eyes (PID 0841117).
Color Vision Testing
Color vision testing using pseudoisochromatic plates was performed in the Group 1 and 2
trials with ophthalmologic examinations. No change in color discrimination was noted in the
majority of patients in both short- and long-term trials. According to the sponsor, most
changes in color discrimination were minor or unilateral changes, and although color vision
changes were reported in both eyes in some patients, there were no associated changes in
visual acuity or ophthalmologic examination.
In Group 1A, most patients had normal results for color vision at baseline and throughout
the trial. The cariprazine group showed no significant difference compared with the placebo
and aripiprazole groups in the incidence of shift from normal to abnormal in color vision
(0.4% in both eyes with cariprazine, 0.4% in left eye only with placebo, and no shifts with
aripiprazole).
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In Group 1B, shifts from normal to abnormal color discrimination, at any time, occurred in 8
right eyes and 6 left eyes. Six patients had changes in 1 eye only, at any time during the
trial. Six patients had color vision changes in both eyes, at any time during the trial (RGHMD-11): PIDs 0831103, 0831125, 0841104, 0841138, 0430502, and 0160409; in all of
these patients, BCVA and ocular examinations were normal.
In Group 2B, shifts from normal to abnormal color discrimination, at end of trial, occurred in
4 patients (RGH-MD-36, PIDs 0183608, 0183631, 0183642, and 0183652). All 4 patients
had minor changes from baseline.
LOCS III
Assessment for cataract formation was performed in all Group 1 and 2 trials in which
ophthalmologic assessments were done. The sponsor has concluded that there was a lack
of any clinically significant changes from baseline in LOCS III assessments and that “the
overwhelming majority of patients in both short- and long-term trials had no lenticular
changes of note.” The sponsor notes that, in Group 1B and Group 2B long-term trials,
“similar numbers of patients had positive and negative changes in LOCS III, pointing to the
inherent variability of the testing procedure, especially where the examiners varied,” as
shown in the tables below. Furthermore, the sponsor argues that the lack of a clear pattern
in the location of lenticular opacities and the absence of bilateral lenticular changes do not
suggest a drug-related etiology.
In Group 1B, among the 52 patients who had positive lenticular changes at end of the trial,
6 patients had Class III changes. No ocular AEs were reported for any of these patients.
According to the sponsor, in the 9 patients who had positive Class III lenticular shifts at any
time during the trial, the only abnormalities of note were clinically insignificant epiretinal
membranes observed on OCT in PID 0871120 and early macular degeneration in the right
eye of PID 5130501.
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Table 119: Number (%) of Patients with Positive and Negative Lenticular Shifts Group 1B (Safety Population)
Cariprazine (N =679)
n/N1 (%)
Class I

Class II

Class III

Positive lenticular shifts
End of Study

28/461 (6.1)

18/461 (3.9)

6/461 (1.5)

Overall (at any time of study)

35/461 (7.6)

20/461 (4.3)

9/461 (2.0)

Negative lenticular shifts
End of Study

44/461 (9.5)

12/461 (2.6)

3/461 (0.7)

Overall
49/461 (10.6)
20/461 (4.3)
3/461 (0.7)
Note: The largest positive or negative change from baseline for each patient is evaluated (source tables provide
definitions of shifts). LOCS III = Lens Opacities Classification System III; N1 = number of patients with nonmissing baseline and at least one postbaseline LOCS III assessment or with cataract surgery
Source: 120-day Safety Update, Table 11.1.4-1, page 81.

Table 120: Number (%) of Patients with Positive and Negative Lenticular Shifts Group 2B (Safety Population)

Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.3, ISS, Table 11.2.4-2, page 368

Intraocular Pressure (IOP)
Mean changes from baseline to the end of treatment in IOP were negligible in both shortand long-term trials, according to the sponsor. Only 4 patients had IOP readings of > 25
mm Hg, and the sponsor concludes that, based on normal ophthalmologic examination
findings, 3 of these 4 patients are likely to be ocular hypertensive. The sponsor concludes
that the remaining patient, who had a report of increased cup-disc ratio, is likely to have
had undiagnosed chronic open-angle glaucoma.
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Anterior and Posterior Segment Ophthalmologic Examination
Dilated anterior and posterior segment ophthalmologic examination was performed by an
ophthalmologist, including examination of the vitreous, retinal vessels, and retinal
periphery, in all Group 1 and Group 2 clinical trials in which ocular testing was done. No
significant changes from baseline in the dilated ophthalmologic examinations were
observed in either the short- or long-term cariprazine trials, according to the sponsor.
Ocular Coherence Tomography (OCT)
Assessments of OCT were added to long-term Trial RGH-MD-11. A total of 172
cariprazine-treated patients in RGH-MD-11 had at least 1 post-baseline ocular coherence
tomography (OCT) scan performed.
Table 121: Number (%) of Patients with Abnormal OCT Results (Trial RGH-MD-11) –
Safety Population
Visit
(Day of Assessment)

Cariprazine (N = 172)
n/N1 (%) [m]
Right Eye

Left Eye

V1 (Screening)

1/34 (2.9) [ 1]

2/34 (5.9) [ 1]

V12 (Day 1 to Day 168)

6/72 (8.3) [1]

7/72 (9.7) [1]

V20 (Day 169 onward before completion)

10/68 (14.7) [ 1]

9/68 (13.2)

V28/V30/Post V30 (completers)

9/119 (7.6) [ 1]

11/119 (9.2) [ 1]

22/172 (12.8) [ 3]

23/17 (13.4) [ 2]

Any postbaseline visit

m = number of patients with a clinically significant abnormal value for each specific visit; N1 = number of patients
with nonmissing value for each specific visit; V = visit. Source: 120-day Safety Update, Table 11.1.7-1, page 82

Three independent ophthalmologists assessed the OCT scans separately. Although a
number of abnormalities were observed, some of which were artifact, abnormalities such as
drusen or pseudo-macular hole were also noted. The sponsor reports that no abnormalities
related to separation of macular layers or in the retinal pigment epithelium were seen in
patients receiving long-term cariprazine treatment, except for 1 patient, as follows:


PID 0841117: In Trial RGH-MD-11, a 53-year-old female with a medical history of
diabetic retinopathy, type 2 diabetes mellitus, hypertension, and obesity received
open-label cariprazine in doses ranging from 1.5 to 9 mg/day for 337 days
(December 28, 2010 through November 29, 2011). Baseline ophthalmology exam on
27 Dec 2010 revealed apparent diabetic retinopathy and abnormal macula with dot
and blot hemorrhages for both eyes, per site ophthalmologist’s assessment. Her
visual acuity was +0.00 for both eyes. Baseline OCT scan was not done. On Day
338 (30 Nov 2011), Visit 28 ophthalmology exam showed abnormal retinal vessel,
abnormal macula, diabetic retinopathy for the right eye, and worsened diabetic
retinopathy with macula edema for the left eye. The patient’s Visit 28 OCT scans
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revealed slight macula edema for the right eye, significant macula edema and hard
exudates for the left eye, and separation of retinal layers. The site ophthalmologist
considered the observations to be clinically significant for both eyes, and consistent
with diabetic retinopathy. Her visual acuity was +0.00 for right eye and +0.30 for the
left eye. The three independent ophthalmologists who reviewed the OCT scans were
of the opinion that the changes noted in the scans were consistent with those due to
diabetic retinopathy with macular edema.
Seizure or Convulsion
There appears to be minimal increased risk of seizure associated with cariprazine therapy.
The incidence of seizure or convulsions was low with cariprazine (0.1%, compared with
0.5% in the placebo group) in the controlled schizophrenia trials. Seizure was reported for 1
cariprazine-treated patient, who had a history of seizure and discontinued his
anticonvulsant medication shortly before enrollment. The incidence of seizure was 0.3% of
patients (n = 2) in the controlled bipolar mania trials (compared with zero in the placebo
group). Neither of the 2 patients with seizure events in the controlled bipolar mania trials
appeared to have pre-existing risk or a history of seizure disorder.
Suicidality
Overall, data from the schizophrenia and bipolar mania programs show no increased rate
of suicidality with cariprazine relative to placebo. The incidences of patients with reported
suicidality TEAEs while on cariprazine treatment was low: 0.4% in Group 1A (compared
with 0.2% with placebo), 1.1% in Group 1B, 0.3% in Group 2A (compared with 0.9% with
placebo), and 2% in Group 2B. Although risk factors or triggers were not identified for all
patients, many of the patients with suicidality events also had AEs related to exacerbation
of underlying psychiatric disorders.
There were 2 completed suicides while on cariprazine treatment (0.07% of patients, or 0.4
events per 100 patient-years of exposure) in the schizophrenia and bipolar mania
programs. The 2 completed suicides were both in the schizophrenia program and are
described in Section 7.3.1 above. There were also two completed suicides in the
depression trials (1 in the adjunctive MDD trial in a patient that was not treated with
cariprazine and 1 in a placebo-treated patient that had prior exposure to cariprazine). In the
placebo-controlled cariprazine trials, where suicidality was assessed via C-SSRS or
evaluation of TEAEs, treatment with cariprazine and placebo were associated with similar
rates of suicidality.
In Group 1A, serious suicidality AEs were reported for 2 patients, PID 1040415 (completed
suicide; Section 7.3.1) and PID 0330314, summarized below:


PID 0330314, a 47-year-old male, withdrew consent for study participation and was
discharged against medical advice after receiving cariprazine 6-12 mg/day for 21
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days in Trial RGH-MD-03. On Day 25 (safety follow-up period), the patient had an
SAE of suicidal ideation in conjunction with an SAE of schizophrenia (exacerbation
of psychosis leading to hospitalization); the suicidal ideation resolved the same day.
In Group 1A, suicidality AEs led to discontinuation of treatment for 2 patients, including PID
1040415 (completed suicide; Section 7.3.1). PID 0101631 (Trial RGH-MD-16) reported
suicide ideation on Day 12 of double-blind treatment and was discontinued from the trial
(risperidone and sertraline were initiated); the event resolved on Day 17.
In Group 1B, 6 suicidality SAEs were reported, including PID 1081609 (completed suicide;
described in Section 7.3.1). Four patients had SAEs of suicidal ideation, with no reported
suicidal behavior (PIDs 0030417, 0060424, 0801118, concurrent with SAE of auditory
hallucinations, and 0711101, concurrent with SAE of acute exacerbation of schizophrenia).
The SAE of intentional overdose was reported for PID 1081605 (who ingested four 10-mg
zolpidem tablets per narrative summary; the patient recovered). In Group 1B, suicidality
AEs led to trial discontinuation for 4 patients (PIDs 1081609 [completed suicide; described
in Section 7.3.1], 0030417, and 0060424, for whom the events were SAEs, and PID
0831125, who had suicidal ideation secondary to increased psychosis).
As shown in the table below, the incidence of suicidal ideation recorded via C-SSRS
assessments was similar for cariprazine-treated patients in Group 1A and Group 1B. No
suicidal behavior was recorded on the C-SSRS during the respective treatment periods in
either the Group 1A or Group 1B schizophrenia trials.
Table 122: Number (%) of Patients with Suicidal Ideation or Suicidal Behavior
Recorded on the C-SSRS during the Treatment Periods in Groups 1A and 1B
(Schizophrenia Trials) – Safety Population
Placebo
(N = 304)

Group 1A
Cariprazine
1.5-6 mg 6-12 mg Overall
(N = 467) (N = 152) (N = 619)

Aripiprazole
10 mg
(N = 152)

Group 1B
Cariprazine
(N = 529)

Lifetime History, N1
304
467
152
619
152
586
Suicidal ideation
21%
22%
22%
22%
26%
24%
Suicidal behavior
16%
22%
14%
20%
22%
19%
Treatment Phase, N1
298
456
151
607
150
578
Suicidal ideation
5%
3%
5%
4%
3%
3%
Suicidal behavior
0
0
0
0
0
0
Note: The C-SSRS was administered in Studies RGH-MD-04, RGH-MD-05, and RGH-MD-11. Thus, there were no
risperidone patients with C-SSRS assessments. All percentages rounded to nearest whole number. C–SSRS = Columbia–
Suicide Severity Rating Scale; N1 = number of patients with at least 1 assessment during the double-blind treatment
period in Group 1A or during the open-label treatment period in Group 1B. Source: Section 5.3.5.3, ISS, Vol. 1; Table
7.6.2.1-3, page 196, and 120-day Safety Update, Table 7.6.2-1, page 45

In Group 1A, suicidal ideation was recorded on the C-SSRS for ~5% of placebo-treated,
~4% of cariprazine-treated, and ~3% of aripiprazole-treated patients during the double-
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blind treatment period. In Group 1B, suicidal ideation was recorded on the C-SSRS for
2.8% of patients during the open-label treatment period.
Trial RGH-MD-17 used Suicidality Tracking Scale (STS) to assess suicidality. No mean
change in STS scores was observed at Weeks 24 and 48 in Trial RGH-MD-17. Among the
7 patients with non-zero STS total scores, no TEAE related to suicidal ideation or suicidal
behavior was reported. PID 1081609, who committed suicide on Day 327 (described in
Section 7.3.1), had STS total scores = 0 throughout the open-label treatment period.
There were no completed suicides in the bipolar mania program. In Group 2A, 4 placebotreated (0.9%) and 2 cariprazine-treated patients (0.3%) had suicidality TEAEs reported
during the double-blind treatment period. In Group 2B, 8 patients (2%) had suicidality
TEAEs reported during the open-label treatment period.
Table 123: Number (%) of Patients with Suicidality TEAEs during the Treatment
Periods in Groups 2A and 2B (Bipolar Mania Trials) – Safety Population
Group 2A

Group 2B

Placebo
(N = 442)
n (%)

Cariprazine
(N = 623)
n (%)

Cariprazine
(N = 402)
n (%)

4 (0.9)

2 (0.3)

8 (2.0)

0

0

0

Suicidal ideation

4 (0.9)

2 (0.3)

4 (1.0)

Suicide attempt

0

0

3 (0.7)

Patients with ≥ 1 suicidality TEAE
Completed suicide

Intentional overdose
0
0
2 (0.5)
Electronically copied and reproduced from sponsor’s submission; Section 5.3.5.3, ISS, Table 7.6.2.2-1, page 198

In Group 2A, one cariprazine-treated patient had an SAE of suicidal ideation that resulted in
trial discontinuation (PID 1123212, Trial RGH-MD-32). The patient reported “active suicidal
ideation with some intent to act (without specific plan)” on the C-SSRS at his termination
visit; there was no suicidal behavior.
In Group 2B, 2 patients had SAEs of suicide attempt; both patients had a history of
previous suicide attempts. PID 0023624 took an intentional overdose of ibuprofen and was
hospitalized on Day 22. PID 0213612 attempted suicide by ingesting lorazepam,
benztropine, propranolol, lansoprazole, and smoking crack cocaine, and was rehospitalized
on Day 24. Both patients recovered and were discontinued from trial. A third patient (PID
0133611) had a nonserious AE of suicide attempt (Day 45), which was captured on the Day
47 C-SSRS assessment as suicidal behavior (“actual attempt”). The patient did not require
medical attention, and discontinued treatment because of a positive urine drug screen
(cocaine) (RGH-MD-36).
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In Group 2A, suicidal ideation was recorded on the C-SSRS during the double-blind
treatment period for 2% of patients in the placebo and cariprazine treatment groups. In
Group 2B, suicidal ideation was recorded on the C-SSRS for 8.8% of patients (including the
3 patients [0.8%] with actual suicide attempt). One patient (PID 0113603) in Group 2B
expressed “suicidal ideation with specific plan and intent” which was reported as an SAE
and led to trial discontinuation.
Table 124: Number (%) of Patients with Suicidal Ideation or Suicidal Behavior
Recorded on the C-SSRS during the Treatment Periods in Groups 2A and 2B (Bipolar
Mania Trials) – Safety Population
Group 2A
Group 2B
Placebo
Cariprazine Cariprazine
(N = 324) (N = 505)
(N = 402)
Lifetime History, N1
324
505
402
Suicidal ideation
25%
30%
54%
Suicidal behavior
20%
22%
39%
Treatment Phase, N1
321
501
399
Suicidal ideation
2%
2%
9%
Suicidal behavior
0
0
1%
Actual attempt
0
0
1%
Note: The C-SSRS was administered in the following Group 2 trials: RGH-MD-32, RGH-MD-33, and RGH-MD-36. All
percentages rounded to nearest whole number. C–SSRS = Columbia–Suicide Severity Rating Scale; N1 = number of
patients with at least 1 assessment during the double-blind treatment period in Group 2A or during the open-label
treatment period in Group 2B. Source: Section 5.3.5.3, ISS, Vol. 1; Table 7.6.2.2-3, page 201.

Tardive Dyskinesia
The overall risk of tardive dyskinesia with cariprazine treatment is small and appears to be
consistent with the risk in similar atypical antipsychotics. Overall, 4 of 2718 cariprazinetreated patients (0.15%) had the TEAE of tardive dyskinesia reported during treatment in
the schizophrenia or bipolar mania trials. For 2 of the 4 patients, the AEs represented a
worsening of tardive dyskinesia symptoms that were present upon entry into the cariprazine
trial. For the other 2 patients, the events resolved despite continued therapy with
cariprazine.
In the Group 1A trials, there was 1 patient each with a TEAE of tardive dyskinesia in the
placebo (0.2%), cariprazine (0.1%), and risperidone (0.7%) treatment groups during
double-blind treatment. The cariprazine-treated patient is described below:


PID 0031611, a 35-year-old male who received cariprazine 1.5 mg/day in Trial RGHMD-16 and entered the trial with mild tardive dyskinesia, had a TEAE of tardive
dyskinesia (Investigator term of worsening of tardive dyskinesia) reported on Day 21.
The patient had a total AIMS score of 5 at baseline that increased gradually to a
peak of 16 on Day 21, decreased to 13 on Days 28 and 34, and was 15 at the last
assessment on Day 42. The patient also had a TEAE of akathisia (Investigator term
of worsening akathisia) reported on Day 7. Both events were judged by the
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Investigator to be moderate in severity and possibly related to cariprazine treatment,
and both were ongoing at the end of the RGH-MD-16 trial. The patient completed
the trial and entered the long-term extension trial (RGH-MD-17).
In Group 1B, 2 patients (0.3%) experienced TEAEs of tardive dyskinesia in the open-label
treatment period. PID 0741104, a 33-year-old female, had the TEAE of tardive dyskinesia
reported on Day 9 in Trial RGH-MD-11. PID 1111618, a 27-year-old male in Trial RGH-MD17, had a TEAE of tardive dyskinesia reported on Day 119 which resolved on Day 157.
Both patients completed their respective trials.
In Group 2A, no patient had the TEAE of tardive dyskinesia, which would be expected
given the short duration. One patient (0.2%) in the long-term Group 2B trial had a TEAE of
tardive dyskinesia during the open-label treatment period, and is described below:


PID 0073621, a 41-year-old female receiving cariprazine 3-12 mg/day in Trial RGHMD-36, discontinued the trial due to withdrawal of consent after 60 days of
treatment. The patient had moderate tremor on Days 24-28, which was considered
by the Investigator to be related to cariprazine and resulted in reduction of
cariprazine dose. On Day 28, the AE of tardive dyskinesia was reported, which was
considered by the Investigator to be moderate in severity and related to cariprazine,
resulted in reduction of cariprazine dose, and resolved on Day 43.

7.4 Supportive Safety Results
7.4.1 Common Adverse Events
Group 1A (Controlled Schizophrenia Trials)
In Group 1A, treatment-emergent adverse events (TEAEs) were reported by 75% of
cariprazine-treated, 69% of placebo-treated, 68% of risperidone-treated, and 66% of
aripiprazole-treated patients. The most frequent TEAEs (ie, those reported for ≥ 5% of
patients in the overall cariprazine group and with an incidence of at least twice that of
placebo) were akathisia and extrapyramidal disorder. Akathisia was also among the most
frequent TEAEs for both active comparator groups, and extrapyramidal disorder and tremor
were among the most frequent TEAEs in the risperidone group.
The percentages of patients with akathisia or extrapyramidal disorder were slightly higher in
the cariprazine 6-12 mg subgroup than in the cariprazine 1.5-6 mg subgroup. Other TEAEs
that were reported with higher frequency in the cariprazine 6-12 mg subgroup than in the
cariprazine 1.5-6 mg and placebo groups included restlessness, constipation, nausea,
headache, and sedation.
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Table 125: Common Treatment Emergent Adverse Events (≥ 2% in the Overall
Cariprazine Group and Greater Percentage Compared to Placebo Group) During
Double-blind Treatment Period in Group 1A (Controlled Schizophrenia Trials) –
Safety Population
Cariprazine
Risperidone
Aripiprazole
N = 140
N = 152
1.5-6 mg
6-12 mg
Overall
N = 1032
N = 285
N = 1317
Insomnia
11%
12%
11%
12%
15%
11%
Akathisia
4%
11%
14%
11%
9%
7%
Headache
13%
9%
17%
11%
9%
10%
Extrapyramidal disorder
3%
7%
10%
8%
13%
4%
Constipation
5%
6%
8%
7%
9%
5%
Nausea
5%
6%
9%
6%
6%
7%
Restlessness
3%
4%
7%
5%
2%
8%
Anxiety
4%
5%
3%
5%
2%
8%
Sedation
4%
4%
7%
5%
11%
0
Dyspepsia
4%
4%
5%
4%
4%
2%
Tremor
2%
4%
5%
4%
7%
1%
Dizziness
2%
4%
5%
4%
6%
4%
Weight increased
1%
3%
4%
3%
5%
4%
Back pain
2%
3%
2%
3%
1%
2%
Pain in extremity
2%
2%
3%
3%
3%
1%
Somnolence
2%
2%
3%
2%
4%
3%
Decreased appetite
2%
2%
3%
2%
3%
2%
Note: All fractions rounded to nearest whole number. Source: 5.3.5.3 ISS, Table 7.2.1.1-1, pages 159-161
Placebo
N = 584

Examination of TEAEs in the fixed-dose trials showed no clear dose-response for
cariprazine doses ranging from 1.5 to 6 mg/day.
Severe TEAEs were reported for 5.5% of patients in the cariprazine group and ~9% of
patients in the placebo group. There was no evidence of a higher occurrence of severe
TEAEs in the cariprazine 6-12 mg subgroup compared with the cariprazine 1.5-6 mg
subgroup.
Group 1B (Long-term, Open-label Schizophrenia Trials)
In Group 1B, adverse events of akathisia, headache, and insomnia were reported in ≥ 10%
of the patients in the long-term trials. The pattern for type and frequency of reporting for the
common TEAEs was similar to that observed for the short-term Group 1A schizophrenia
trials. Consistent with observations in Group 1A, the TEAEs judged by the investigator to
be most often related to treatment included akathisia, extrapyramidal disorder, and tremor.
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Table 126: Treatment-Emergent Adverse Events (TEAEs) Reported in ≥ 5% of Patients in
Group 1B (Long-term, Open-label Schizophrenia Trials) – Safety Population
System Organ Class
Preferred Term

Cariprazine (N = 679)
n (%)

Patients with any TEAE

553 (81.4)

Gastrointestinal disorders
Nausea

38 (5.6)

Dyspepsia

37 (5.4)

Infections and Infestations
Nasopharyngitis

34 (5.0)

Investigations
Weight increased

71 (10.5)

Nervous system disorders
Akathisia

105 (15.5)

Headache

86 (12.7)

Tremor

47 (6.9)

Extrapyramidal disorder

45 (6.6)

Psychiatric disorders
Insomnia

89 (13.1)

Anxiety

58 (8.5)

Restlessness

38 (5.6)

Schizophrenia

38 (5.6)
Source: 120-day Safety Update, Table 7.2.1-1, page 38

TEAEs were reported as severe in ~11% of patients. The TEAEs most commonly reported
as severe were worsening of schizophrenia (~2%) and psychotic disorder (1.0%).
Menorrhagia was reported as severe in 1% of female patients. All other TEAEs were
reported as severe in ≤ 1% of patients.
The table below summarizes the TEAEs reported in ≥ 5% of patients by time to first
occurrence in Group 1B. Nervous system disorders (such as akathisia, headache, tremor,
and extrapyramidal disorder) tended to occur early in treatment, as did gastrointestinal
disorders (such as dyspepsia, nausea, diarrhea, and constipation), and Psychiatric
Disorders (such as insomnia, anxiety, and restlessness). The TEAEs of weight increased
tended to occur throughout treatment. No unanticipated adverse events emerged with
continued long-term cariprazine therapy.
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Table 127: Treatment-Emergent Adverse Events by Time to First Occurrence in
Group 1B (Long-term, Open-label Schizophrenia Trials) – Safety Population
Cariprazine (N = 679)
n (%)

Patients with any TEAE

< 6 wks
(N = 679)

≥ 6 and
< 12 wks
(N = 511)

≥ 12 and
< 24 wks
(N = 449)

≥ 24 and
< 36 wks
(N = 346)

≥ 36 and
< 48 wks
(N = 298)

≥ 48 wks
(N = 211)

449 (66.1)

47 (9.2)

30 (6.7)

13 (3.8)

10 (3.4)

3 (1.4)

Gastrointestinal disorders
Nausea

29 (4.3)

3 (0.6)

3 (0.7)

1 (0.3)

2 (0.7)

0

Dyspepsia

33 (4.9)

0

1 (0.2)

2 (0.6)

1 (0.3)

0

6 (0.9)

12 (2.3)

5 (1.1)

8 (2.3)

3 (1.0)

0

27 (4.0)

11 (2.2)

19 (4.2)

9 (2.6)

3 (1.0)

2 (0.9)

Akathisia

83 (12.2)

12 (2.3)

6 (1.3)

4 (1.2)

0

0

Headache

62 (9.1)

6 (1.2)

7 (1.6)

4 (1.2)

0

0

Tremor

39 (5.7)

5 (1.0)

3 (0.7)

0

0

0

Extrapyramidal disorder

33 (4.9)

6 (1.2)

3 (0.7)

1 (0.3)

0

2 (0.9)

Insomnia

62 (9.1)

7 (1.4)

10 (2.2)

6 (1.7)

4 (1.3)

0

Anxiety

40 (5.9)

5 (1.0)

6 (1.3)

5 (1.4)

1 (0.3)

1 (0.5)

Restlessness

31 (4.6)

4 (0.8)

2 (0.4)

0

1 (0.3)

0

Schizophrenia

14 (2.1)

4 (0.8)

12 (2.7)

2 (0.6)

5 (1.7)

0

Infections and Infestations
Nasopharyngitis
Investigations
Weight increased
Nervous system disorders

Psychiatric disorders

Note: TEAEs presented in this table are limited to those reported in ≥ 5% of patients during the treatment period.
N = number of patients in the Safety Population who had treatment duration greater than or equal to the start of the
time interval; TEAE = treatment-emergent adverse event; wks = weeks.
Source: 120-day Safety Update, Table 5.6.1, pages 1353-1380

Group 2A (Controlled Bipolar Mania Trials)
In Group 2A, TEAEs were reported by 80% of cariprazine-treated and 67% of placebotreated patients. Similar to what was observed in the schizophrenia trials, the most frequent
TEAEs reported for at least 5% of patients in the cariprazine group and with an incidence at
least twice that of placebo, were akathisia, extrapyramidal disorder, restlessness, and
vomiting.
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Table 128: Common Treatment Emergent Adverse Events (≥ 2% in the Overall Cariprazine
Group and Greater Percentage Compared to Placebo Group) During Double-blind Treatment
Period in Group 2A (Controlled Bipolar Mania Trial) – Safety Population

1.

Placebo Cariprazine
N = 442
N = 623
Akathisia
5%
20%
Extrapyramidal disorder
5%
13%
Nausea
7%
11%
Constipation
5%
9%
Vomiting
4%
9%
Insomnia
6%
8%
Dyspepsia
4%
8%
Dizziness
4%
6%
Restlessness
2%
6%
Tremor
3%
6%
Abdominal discomfort
2%
5%
Somnolence
2%
4%
Vision blurred
1%
4%
Fatigue
1%
3%
Toothache
2%
3%
Pain in extremity
2%
3%
Sedation
1%
3%
Dystonia
1%
3%
Blood CPK1 increased
2%
3%
Salivary hypersecretion
1%
2%
CPK = creatinine phosphokinase; Note: All fractions rounded to nearest whole number
Source: 5.3.5.3 ISS, Table 7.2.3.1-1, pages 165-166

There was no clear dose-response with regard to TEAEs reported in the fixed-/flexible-dose
trial (RGH-MD-33) that evaluated cariprazine doses of 3-6 mg/day and 6-12 mg/day relative
to placebo. Overall, TEAEs were reported for similar proportions of patients (>75%) in the 2
cariprazine treatment groups. Akathisia was reported by more patients in the cariprazine 612 mg group (~23%) than in the 3-6 mg group (~18%), as was tremor (~5% and ~2%,
respectively). Conversely, extrapyramidal disorder was reported by fewer patients in the
cariprazine 6-12 mg group (~6%) than in the 3-6 mg group (~9%). Gastrointestinal events,
such as nausea and vomiting, were reported by similar proportions of patients in the 2
cariprazine groups, while constipation and diarrhea were reported by more patients in the
high-dose group.
Although relatively few TEAEs were considered to be severe, the overall incidence was
higher in the cariprazine group than in the placebo group (~7% vs ~4%).
Group 2B (Long-term, Open-label Bipolar Mania Trial)
In Group 2B, TEAEs were reported by 83% of patients. The TEAEs reported for at least
10% of patients in Group 2B were akathisia, headache, constipation, and nausea.
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Table 129: Treatment-Emergent Adverse Events Reported in ≥ 5% of Patients in
Group 2B (Long-term, Open-label Bipolar Mania Trial) – Safety Population
System Organ Class
Preferred Term

Cariprazine (N = 402)
n (%)

Patients with any TEAE

335 (83.3)

Gastrointestinal disorders
Constipation

43 (10.7)

Nausea

42 (10.4)

Dyspepsia

38 (9.5)

Toothache

35 (8.7)

Vomiting

24 (6.0)

Diarrhoea

20 (5.0)

Investigations
Weight increased

23 (5.7)

Musculoskeletal and connective tissue disorders
Back pain

32 (8.0)

Nervous system disorders
Akathisia

131 (32.6)

Headache

67 (16.7)

Tremor

31 (7.7)

Extrapyramidal disorder

27 (6.7)

Sedation

23 (5.7)

Psychiatric disorders
Insomnia

28 (7.0)

Restlessness
26 (6.5)
Electronically copied and reproduced from sponsor’s submission: 5.3.5.3 ISS, Table 7.2.4.1-1, page 167

Severe TEAEs were reported by 6% of patients during the 16-week, open-label treatment
period. The TEAEs most often reported as severe were akathisia, extrapyramidal disorder,
and anxiety.
Newly Emergent Adverse Events (NEAE)
An AE that occurred during the safety follow-up period was considered a NEAE if it was not
present before the safety follow-up period or if it was present before the start of the safety
follow-up period and increased in severity during the follow-up period. Review of the NEAE
data for the safety follow-up periods the Group 1 and Group 2 trials showed no unexpected
events occurring after discontinuation of cariprazine therapy. The incidence of NEAEs was
similar for cariprazine and placebo groups in the controlled trials.
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7.4.2 Laboratory Findings
Greater mean increases from baseline to the end of treatment in aminotransferase levels
were observed with cariprazine relative to placebo in both the schizophrenia and bipolar
programs. Cariprazine treatment was not associated with bilirubin elevations. No patient
exposed to cariprazine met criteria for Hy’s Law. In a small percentage of patients exposed
to cariprazine, there were transient elevations of AST and/or ALT, which were
unaccompanied by bilirubin elevations.
Table 130: Mean Changes in Liver Biochemistries during Treatment in the
Schizophrenia and Bipolar Mania Programs – Safety Population
Schizophrenia
Group 1A
Placebo
(N = 584)

Bipolar Mania
Group 1B
Long-term

Cariprazine Cariprazine
(N = 1317)
(N = 667)

Group 2A

Group 2B
Long-term

Placebo Cariprazine Cariprazine
(N = 442) (N = 623)
(N = 402)

Change from baseline (BL) at endpoint, mean ± SD
ALT, U/L: BL

24.8 ± 15.1

25.2 ± 17.0

22.8 ± 9.4

23.4 ± 13.6 24.5 ± 13.8

24.2 ± 12.8

Change at endpoint

1.0 ± 18.1

5.6 ± 29.0

0.5 ± 15.5

3.7 ± 19.3

7.6 ± 27.0

4.2 ± 20.0

AST, U/L: BL

22.5 ± 8.7

22.8 ± 9.6

23.2 ± 10.1

22.5 ± 9.0

23.5 ± 9.4

22.0 ± 7.4

Change at endpoint

0.3 ± 11.1

2.2 ± 14.5

0.5 ± 11.3

1.9 ± 15.7

1.6 ± 11.6

Total bilirubin,
µmol/L: BL

-1.0 ± 10.5

7.319 ± 4.540 7.556 ± 4.346 7.610 ± 4.355 7.05 ± 3.89 6.83 ± 3.90 6.664 ± 3.755

Change at endpoint 0.743 ± 4.443 0.486 ± 4.424 0.351 ± 4.782 0.71 ± 4.03 0.87 ± 4.00 0.251 ± 3.621
Source: 5.3.5.3 ISS, Table 8.1-1, page 218, and 120-day Safety Update, Table 8.19.2.1, pages 4799-5255

The increases in aminotransferase levels tended to occur early in treatment. The increases
appear to be dose-related. For example, In Group 1A (controlled schizophrenia trials),
mean changes in ALT and AST levels were greater in the cariprazine 6-12 mg subgroup
than in the cariprazine 1.5-6 mg subgroup, as shown in the table below:
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Table 131: Change from Baseline to Endpoint in Aminotransferase Levels in Group
1A (Controlled Schizophrenia Trials) – Safety Population
Parameter, Unit

Placebo
(N = 584)

Cariprazine
1.5-6 mg
6-12 mg
(N = 1032)
(N = 285)
n
Mean
n
Mean

Risperidone
4 mg
(N = 140)
n
Mean

Overall
(N=1317)
n
Mean

n
Mean
Alanine aminotransferase, U/L
Baseline
25
25
27
25
555
972
266
1238
133
Change at endpoint
1
4
11
6
Aspartate aminotransferase
Baseline
22
23
24
23
555
972
265
1237
133
Change at endpoint
<1
2
4
2
Note: All results rounded to nearest whole number. Source: 5.3.5.3 ISS, Table 8.2.1.1-1, page 223

Aripiprazole
10 mg
(N = 152)
n
Mean

24
5

146

23
1

146

Analysis of shifts to aminotransferase levels ≥ 3 × ULN demonstrated a low-level imbalance
with cariprazine compared to placebo in the short-term Group 1A schizophrenia trials (ALT
and/or AST: 1.7%; placebo: 0.7%). A similar pattern was noted in the short-term Group 2A
bipolar mania trials (ALT and/or AST: 3.1%; placebo: 2.1%). Shifts to potentially clinically
significant (PCS) levels for bilirubin were similar between cariprazine-treated and placebotreated patients in both Groups 1A and 2A.
Table 132: Categorical Shifts in Liver Biochemistries during Treatment in the
Schizophrenia and Bipolar Mania Programs – Safety Population
Schizophrenia
Group 1A
Placebo
(N = 584)

Bipolar Mania
Group 1B
Long-term

Cariprazine Cariprazine
(N = 1317)
(N = 679)

Group 2B
Long-term

Group 2A

Placebo Cariprazine Cariprazine
(N = 442) (N = 623)
(N = 402)

Percentage of patients who met categorical criterion for postbaseline elevations
ALT or AST,
≥ 3 × ULN

0.7%

1.7%

3.0%

2.1%

3.1%

3.0%

≥ 5 × ULN

0

0.3%

1.3%

0.2%

1.0%

0.8%

≥ 10 × ULN

0

0.2%

0.3%

0

0

0

≥ 20 × ULN

0

0.1%

0

0

0

0

0.5%

0.2%

0.5%

0.2%

0

0.3%

Total bilirubin,
≥ 2 × ULN

ALT = alanine aminotransferase; AST = aspartate aminotransferase; BL = baseline; SD = standard deviation; ULN = upper limit of
normal. Source: 5.3.5.3 ISS, Table 8.1-1, page 219, and 120-day Safety Update, Table 8.1.2-1, page 51

Overall, elevations in aminotransferase levels were reversible. A small number of
cariprazine-treated patients developed aminotransferase elevations ≥ 10 × ULN during
treatment in the schizophrenia program (3 patients [0.2%] in Group 1A and 2 patients
[0.3%] in Group 1B). For each patient, confounding factors could have explained or
contributed to the biochemical abnormalities (eg, CPK elevations or concomitant
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medications), and there were no associated clinical symptoms. No patient in the bipolar
mania program had aminotransferase elevation ≥ 10 × ULN.
Cariprazine did not result in significant elevations in creatinine phosphokinase (CPK).
However, cariprazine exposure may result in a transient increase in CPK that normalizes
with continued treatment. Treatment-emergent changes observed with cariprazine were
similar to those observed with placebo in the short-term trials. There were large fluctuations
in CPK levels over time, evidenced by large standard deviations, and a relatively high
percentage of patients entered the trials with elevated CPK levels. Approximately 4% to 5%
of cariprazine-treated and 4% of placebo patients in the controlled trials (and 4% to 8% of
cariprazine-treated patients in long-term trials) had CPK elevations > 1000 U/L; some of
these were associated with excessive exercise.
Table 133: Overview of Changes in CPK during Treatment in the Schizophrenia and
Bipolar Mania programs – Safety Population
Schizophrenia
Group 1A
Placebo
(N = 584)

Bipolar Mania
Group 1B
Long-term

Cariprazine Cariprazine
(N = 1317)
(N = 668)

Group 2A

Group 2B
Long-term

Placebo Cariprazine Cariprazine
(N = 442) (N = 623)
(N = 402)

Change from baseline at endpoint, mean ± SD
CPK, U/L: BL

184.40 ±
210.55

174.95 ±
189.62

176.42 ±
207.17

150.45 ±
130.21

174.30 ±
184.32

164.65 ±
182.38

Change at endpoint

28.99 ±
401.60

65.20 ±
367.92

18.52 ±
264.02

25.05 ±
264.65

41.31 ±
455.38

47.91 ±
330.38

8.7%

4.3%

4.2%

4.3%

Percentage of patients with postbaseline elevations
CPK > 1000 U/L

3.5%

4.7%

BL = baseline; CPK = creatinine phosphokinase; SD = standard deviation.

Source: 5.3.5.3 ISS, Table 8.1-3, page 221, and 120-day Safety Update, Table 8.19.2.1, page 5053

There was 1 TEAE of rhabdomyolysis in the long-term Group 1 B trials:


PID 0831125, a 48-year-old white male, received open-label cariprazine for 40 days
in Trial RGH-MD-11 before discontinuing due to a TEAE of suicidal ideation that
started on Day 35 and an SAE of increased psychosis that started on Day 36. The
patient’s baseline CPK was elevated (502 U/L [reference range: 24-195]) and
normalized within the first month of open-label treatment with cariprazine. The
patient was hospitalized because of increased psychosis and suicidal ideation along
with left-arm numbness. Troponin I was 0.140 ng/mL (reference range: 0.00-0.056),
On Day 37, CPK was 2757 U/L (reference range: 39-308), CK-MB was 7.9 ng/mL
(reference range: 0-3.6) at 06:10 and 5.4 ng/mL at 13:20. The patient’s troponin I
returned to within reference range. Echocardiogram was unremarkable, CPK was
1766 U/L on Day 38 and CK-MB normalized (1.7 ng/mL) on Day 39. Nonserious
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TEAEs of blood CPK increased, blood CPK-MB increased, troponin increased,
rhabdomyolysis, COPD, renal failure, gastroesophageal reflux disease, and
hypoaesthesia were also reported. The TEAE of rhabdomyolysis was reported as
resolved on Day 310.
CPK elevations were seen most often in males and tended to occur early in treatment
(within the first month). The elevations were not associated with altered renal function, but
elevations above 5000 U/L were occasionally associated with the presence of urine
myoglobin. The CPK elevations did not result in complaints of weakness, and they were not
associated with neuroleptic malignant syndrome.
Treatment with cariprazine had minimal to no effect on mean values for laboratory
parameters associated with renal function, electrolyte homeostasis, hematology, thyroid
function, or prolactin levels. There were a few PCS electrolyte abnormalities, including 3
cases (0.2%) of hyponatremia and 10 cases (0.8%) of elevated potassium levels in the
Group 1A schizophrenia trials; however, the majority of electrolyte abnormalities had
associated confounding factors such as hemolyzed blood samples.
A total of 6 cariprazine-treated patients (0.2%) across the schizophrenia and bipolar mania
programs had single instances of absolute neutrophil count (ANC) < 1.0 × 109/L; no patient
had neutrophil count < 0.5 × 109/L. An additional patient (PID 5050515) had 2 instances of
ANC < 1.0 × 109/L:


PID 5050515, a 24-year-old female, completed Trial RGH-MD-05 in the cariprazine
6-9 mg/day lead-in group and then completed 48 weeks of open-label cariprazine in
Trial RGH-MD-11. On Day 85, her ANC was 0.85 × 109/L (reference range: 2.038.36); all other assessments were above the lower limit of the reference range until
Week 48. The patient’s Week 48 ANC was 0.83 × 109/L. There were no AEs of
fever, sore throat, or infection reported.

In general, treatment with cariprazine had minimal effects on mean prolactin levels.
However, 3 cariprazine-treated patients (and one placebo patient) developed significant
elevations of prolactin levels (> 5 × ULN) in the schizophrenia and bipolar mania program.
The three cariprazine-treated patients were as follows:



PID 2061606, a 29-year-old male, received cariprazine 4.5 mg/day for 42 days in
Trial RGH-MD-16; prolactin levels were 56.2 ng/mL (reference range: 2-20) at
baseline and 107.5 ng/mL on Day 42.
PID 0123109, a 25-year-old female, received cariprazine for 4 days (final dose was
9 mg) in Trial RGH-MD-31; 6 days after discontinuing due to withdrawal of consent,
prolactin was 154.3 ng/mL (reference range 1.9-25; baseline was 51.3 ng/mL). The
patient had a history of hyperprolactinemia due to Risperdal.
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PID 2090412, a 35-year-old male in Trial RGH-MD-11 had a prolactin level of 104.1
ng/mL on Day 168 (baseline, 2.8; reference range, 2-20); Day 336 prolactin level
was 5.1 ng/mL.

In Group 1A, mean decreases from baseline in prolactin levels were seen in all treatment
groups, with the exception of the risperidone group, for which a mean increase of
approximately 25 ng/mL was observed at end point, as shown in the tables below:
Table 134: Change from Baseline to Endpoint in Prolactin Level in Group 1A
(Controlled Schizophrenia Trials) – Safety Population
Cariprazine

Placebo
(N = 584)

Parameter,
Unit
n

Mean ± SD

1.5-6 mg
(N = 1032)
n

Mean ± SD

6-12 mg
(N = 285)
n

Mean ± SD

Risperidone
4 mg
(N = 140)

Overall
(N = 1317)
n

Mean ± SD

n

Mean ± SD

Aripiprazole
10 mg
(N = 152)
n

Mean ± SD

Prolactin, ng/mL
Baseline
Change at
endpoint

511

20.94 ± 27.43
–9.28 ± 28.70

906

25.08 ± 37.67
–13.69 ± 34.28

248

19.34 ± 28.47
–11.04 ± 27.61

1154

23.85 ± 35.96
–13.12 ± 32.97

130

23.52 ± 27.75
24.94 ± 49.40

140

27.52 ± 35.03
–20.58 ± 32.21

Male patients: prolactin, ng/mL
Baseline
Change at
endpoint

364

13.86 ± 13.58
–4.79 ± 14.13

644

15.58 ± 13.90
–7.82 ± 13.66

187

15.30 ± 16.95
–9.09 ± 15.78

831

15.52 ± 14.63
–8.11 ± 14.17

91

17.70 ± 20.83
11.95 ± 20.88

91

14.62 ± 12.23
–10.44 ± 12.61

Female patients: prolactin, ng/mL
Baseline
Change at
endpoint

147

38.48 ± 41.65
–20.39 ± 46.96

262

48.42 ± 60.62
–28.12 ± 57.63

61

31.71 ± 47.34
–17.02 ± 48.14

323

45.26 ± 58.64
–26.03 ± 56.06

39

37.08 ± 36.29
55.24 ± 76.85

49

51.47 ± 48.70
–39.41 ± 46.36

Baseline is the last available assessment before the first dose of double-blind investigational product. Endpoint is the last
assessment in the double-blind treatment period. n = number of patients with an available value at both baseline and end
of the double-blind treatment period. Electronically copied and reproduced from sponsor’s submission: 5.3.5.3 ISS,
Table 8.8.1-1, page 308

In Group 1B, decreases in prolactin levels were also observed. The mean change from
baseline at the end of treatment was -15.38 ng/mL. Larger decreases from baseline to the
end of treatment were observed for female patients compared to male patients
(-30.35 and -8.22 ng/mL, respectively).
There was no elevation of prolactin levels observed for the cariprazine-treated patients in
the bipolar mania trials (Groups 2A and 2B), as shown in the table below:
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Table 135: Change from Baseline to Endpoint in Prolactin Levels in Groups 2A and
2B (Bipolar Mania Trials) – Safety Population
Group 2A

Parameter, Unit

Placebo
(N = 442)
n

Mean ± SD

Group 2B
Cariprazine
(N = 623)

n

Mean ± SD

Cariprazine
(N = 402)
n

Mean ± SD

Prolactin, ng/mL
Baseline
Change at endpoint

400

18.55 ± 24.10
–6.16 ± 22.19

565

19.29 ± 28.45
–6.76 ± 25.66

396

13.93 ± 20.94
–3.80 ± 17.81

Male patients: prolactin, ng/mL
Baseline
Change at endpoint

244

14.29 ± 13.95
–2.67 ± 12.90

326

13.20 ± 12.45
–5.82 ± 12.80

228

11.52 ± 14.86
–4.07 ± 12.28

Female patients: prolactin, ng/mL
Baseline
Change at endpoint

156

25.22 ± 33.41
–11.62 ± 30.93

239

27.59 ± 39.83
–8.03 ± 36.51

168

17.20 ± 26.80
–3.42 ± 23.35

Note: Baseline is the last assessment before the first dose of investigational product. Endpoint is the last
available postbaseline assessment in the double-blind treatment period (Group 2A) or the open-label
treatment period (Group 2B). n = number of patients with an available value at baseline and endpoint.
Electronically copied and reproduced from sponsor’s submission: 5.3.5.3 ISS, Table 8.8.3-1, page 310

There was a total of one cariprazine-treated patient with treatment-emergent TSH > 3 ×
ULN:


PID 0081611, a 29-year-old female with a history of hypothyroidism, completed
treatment with cariprazine 1.5 mg/day in Trial RGH-MD-16. Due to a nursing error
that was not detected until trial completion, the patient’s Synthroid (levothyroxine
sodium) was discontinued when she enrolled in the trial. On Day 42, the patient’s
TSH level was 143.72 mIU/L (reference range: 0.35-5.5; baseline 3.81 mIU/L), which
was reported as a TEAE of hypothyroidism (Investigator’s term: exacerbation of
hypothyroidism). Synthroid therapy was restarted after trial completion. Subsequent
tests revealed TSH of 71.06 mIU/L on Day 52 and 1.24 mIU/L on Day 88.

Response to FDA Information Request (June 28, 2013)
In a Clinical Information Request to the sponsor dated June 14, 2013, FDA requested the
following additional outlier analyses for the controlled schizophrenia studies, the controlled
bipolar disorder studies, and the open-label bipolar study:
 Transaminases ≥ 2 times upper limit of normal
 Bilirubin ≥ 1.5 times upper limit of normal
 CPK ≥ 1.5 times upper limit of normal
 Prolactin > 1.5 times upper limit of normal
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In addition, FDA requested patient profiles for all cases of transaminases ≥ 2 times upper
limit of normal, bilirubin ≥ 1.5 times upper limit of normal, and cases of adverse events
consistent with the terms hepatitis, liver function test/transaminase elevated, liver injury
(and any similar terms related to hepatic adverse events), as well as patient profiles for all
cases of positive urine myoglobin, CPK > 1.5 times upper limit of normal, or adverse event
of rhabdomyolysis or related terms.
The sponsor submitted a response on June 28, 2013 which included ~ 1500 (Reviewer’s
estimate) patient narratives and the following summary table:
Table 136: Summary of Laboratory Parameter Values Meeting Specified Criteria
during Open-Label Treatment Period for Transaminases, Bilirubin, CPK, and
Prolactin – Safety Population
Schizophrenia
Group 1A
(Controlled Studies)
Placebo
(N = 584)
n/N1 (%)

Bipolar Mania
Group 1B
Long-term

Cariprazine Cariprazine
(N = 1317)
(N = 679)
n/N1 (%)
n/N1 (%)

Group 2A
(Controlled Studies)
Placebo
(N = 442)
n/N1 (%)

Group 2B
Long-term

Cariprazine Cariprazine
(N = 623)
(N = 402)
n/N1 (%)
n/N1 (%)

ALT,
≥ 2 × ULN

15/555
(2.7)

52/1238
(4.2)

50/668
(7.5)

15/423
(3.5)

41/604
(6.8)

24/396
(6.1)

AST,
≥ 2 × ULN

5/555
(0.9)

17/1237
(1.4)

21/668
(3.1)

7/423
(1.7)

15/604
(2.5)

9/396
(2.3)

GGT,
≥ 2 × ULN

21/555
(3.8)

41/1240
(3.3)

39/668
(5.8)

12/424
(2.8)

27/604
(4.5)

42/396
(10.6)

Total bilirubin,
≥ 1.5 × ULN

6/555
(1.1)

18/1240
(1.5)

13/668
(1.9)

4/422
(0.9)

2/604
(0.3)

3/396
(0.8)

CPK,
≥ 1.5 × ULN

107/555
(19.3)

347/1237
(28.1)

271/668
(40.6)

74/423
(17.5)

142/604
(23.5)

140/396
(35.4)

Prolactin,
> 1.5 × ULN

26/513
(5.1)

38/1155
(3.3)

16/558
(2.9)

30/401
(7.5)

29/567
(5.1)

12/396
(3.0)

ALT = alanine aminotransferase; AST = aspartate aminotransferase; CPK = creatine phosphokinase; GGT = gamma
glutamyltransferase; N1 = number of patients with at least one nonmissing postbaseline value during the open-label
treatment period; ULN = upper limit of normal.

Source: NDA 204370 SD-30; Response to FDA Information Request: Clinical Safety, page 46

Based on my extensive review of the patient narratives provided by the sponsor, I conclude
that the data provided in the Response to FDA Information Request is overall consistent
with the data previously provided and with the conclusions described above. No patients
exposed to cariprazine met Hy’s criteria. The vast majority of cases of transaminase
elevation were associated with elevated CPK levels. Frequently, the transaminase
elevations were transient, returning to normal levels while the patient was still receiving
cariprazine. There were large fluctuations in CPK levels, but myoglobinuria and symptoms
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of muscle weakness were rare. It is noteworthy that in a few of the cases, there appeared
to be an association between elevations in CPK and/or transaminase levels and mild
eosinophilia; however, this was not a consistent finding.

7.4.3 Vital Signs
In general, cariprazine was associated with clinically insignificant changes in blood
pressure and pulse rate and slightly greater increases in body weight and BMI compared to
placebo, as shown in the table below:
Table 137: Overview of Mean Changes From Baseline for Vital Signs Data in the
Schizophrenia and Bipolar Mania Trials – Safety Population
Parameter, Unit

Schizophrenia
Bipolar Mania
Group 1A
Group 1B
Group 2A
Group 2B
Long-term
Long-term
Placebo Cariprazine Cariprazine Placebo Cariprazine Cariprazine
(N=584)
(N=1317)
(N=622)
(N=442)
(N=623)
(N=402)
Supine systolic blood pressure, mm Hg
Baseline
120.6
120.9
121.0
121.8
121.8
121.7
Change from baseline
0.9
1.2
0.8
-0.5
1.4
1.4
Supine diastolic blood pressure, mm Hg
Baseline
76.6
76.1
75.8
76.5
76.8
75.9
Change from baseline
0.4
1.3
0.6
0.9
1.7
1.8
Supine pulse rate, bpm
Baseline
76.6
77.6
76.4
76.8
77.6
75.5
Change from baseline
-0.1
0.7
-1.5
-0.7
2.0
-0.9
Weight, kg
Baseline
77.9
76.8
78.5
77.4
77.3
86.7
Change from baseline
0.3
1.0
1.5
0.2
0.5
0.9
Body mass index, kg/m2
Baseline
26.4
26.0
26.7
26.9
26.9
29.2
Change from baseline
0.1
0.4
0.5
0.1
0.2
0.3
Note: Measurements for weight and body mass index are rounded to the nearest tenth. Source: 5.3.5.3 ISS, Table 9.1-1, page 313

Blood Pressure, Pulse Rate, and Body Temperature
Overall, mean changes in blood pressure and pulse rate in cariprazine-treated patients
were small and clinically insignificant in both the short-term and long-term trials in the
schizophrenia and bipolar mania programs. However, AEs of hypertension or increased
blood pressure were reported with slightly higher frequency in cariprazine-treated patients
than in placebo-treated patients, with evidence of a potential dose-relationship noted in
Group 1A. Mean body temperature was virtually unchanged over the course of the trials.
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Group 1A (Controlled Schizophrenia Trials)
In Group 1A, mean changes from baseline to the end of treatment period for supine blood
pressure and pulse rate were small and clinically insignificant in both the placebo and
cariprazine treatment groups. Mean changes from baseline to endpoint in the overall
cariprazine group were 1.2 and 1.3 mm Hg for systolic and diastolic blood pressures,
respectively, and 0.7 bpm for pulse rate.
Mean changes from baseline to end of the double-blind treatment period for supine blood
pressure and pulse rate were greater in the cariprazine 6-12 mg subgroup than in the
cariprazine 1.5-6 mg subgroup (systolic blood pressure, 2.4 and 0.8 mm Hg; diastolic blood
pressure, 3.4 and 0.8 mm Hg; and pulse rate 1.5 and 0.5 bpm, respectively), indicating a
possible, subtle dose effect, as shown in the table below. No dose-response was observed
in the Group 1A fixed-dose trials with cariprazine doses ranging from 1.5-6 mg/day.
Table 138: Change in Baseline to the End of the Double-blind Treatment Period for
Blood Pressure and Pulse Rate in Group 1A (Controlled Schizophrenia Trials) –
Safety Population
Parameter,
Unit

Placebo
(N = 584)
n

Mean ±
SD

Cariprazine
1.5-6 mg
(N = 1032)
n

Mean ±
SD

6-12 mg
(N = 285)
n

Mean ±
SD

Overall
(N = 1317)
n

Mean ±
SD

Risperidone
4 mg
(N = 140)
n

Mean ±
SD

Aripiprazole
10 mg
(N = 152)
n

Mean ±
SD

Supine systolic blood pressure, mm Hg
Baseline

574 120.6 ± 1005 121.0 ± 280 120.5 ± 1285 120.9 ± 138 120.8 ± 150 119.8 ±
11.2
10.6
11.1
10.7
10.5
9.4

Change
from
baseline

–2.2 ±
10.1

1.2 ± 10.8

2.4 ± 12.0

0.8 ± 10.3

0.9 ± 10.4

1.7 ± 8.9

Supine diastolic blood pressure, mm Hg
Baseline
Change
from
baseline

574

76.6 ± 7.9

1005

0.4 ± 8.0

76.2 ± 8.0

280

0.8 ± 7.9

75.6 ± 8.8

1285

3.4 ± 9.3

76.1 ± 8.2

138

1.3 ± 8.3

77.5 ± 8.3

150

–1.6 ± 7.7

74.3 ± 6.7
0.8 ± 7.4

Supine pulse rate, bpm
Baseline

574

76.6 ±
10.6

1005

77.5 ±
10.5

280

77.9 ±
10.2

1285

77.6 ± 138
10.4

77.5 ±
12.3

150

75.2 ±
10.0

Change
–0.1 ±
from
0.5 ± 11.5
1.5 ± 11.8
0.7 ± 11.6
0.2 ± 12.8
0.0 ± 11.7
12.6
baseline
Note: Baseline is the last available assessment before the first dose of investigational product in the double-blind
treatment period; bpm = beats per minute; n = number of patients with an available value at both baseline and end of the
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double-blind treatment phase; SD = standard deviation. Electronically copied and reproduced from sponsor’s
submission: 5.3.5.3 ISS, Table 9.2.1.1-1, page 316

A slightly higher percentage of patients from the cariprazine 6-12 mg/day subgroup
compared with the cariprazine 1.5-6 mg/day subgroup had PCS increases in diastolic blood
pressure (1.1% versus 0.3%). The incidence of PCS systolic blood pressure and pulse rate
was similar for the 2 cariprazine subgroups, as shown in the table below. No doseresponse was observed in the Group 1A fixed-dose trials with cariprazine doses ranging
from 1.5-6 mg/day.
Table 139: Number (%) of Patients with Postbaseline Potentially Clinically Significant
Blood Pressure or Pulse Rate during the Double-blind Treatment Period in Group 1A
(Controlled Schizophrenia Trials) – Safety Population
Vital Sign
PCS Criterion

Cariprazine
6-12 mg
(N = 285)
n/N1 (%)

Overall
(N = 1317)
n/N1 (%)

Risperidone Aripiprazole
4 mg
10 mg (N
(N = 140)
= 152)
n/N1 (%)
n/N1 (%)

0/280

6/1285 (0.5)

2/138 (1.4)

0/150

0/138

0/150

0/138

1/150 (0.7)

1/574 (0.2) 3/1005 (0.3) 3/280 (1.1) 6/1285 (0.5)

0/138

1/150 (0.7)

4/574 (0.7) 2/1005 (0.2)

0/138

0/150

2/138 (1.4)

0/150

Placebo
(N = 584)
n/N1 (%)

1.5-6 mg
(N = 1032)
n/N1 (%)

Supine systolic blood pressure
Low: ≤ 90 mm Hg and
4/574 (0.7) 6/1005 (0.6)
decrease ≥ 20 mm Hg
High: ≥ 180 mm Hg
and increase
≥ 20 mm Hg

0/574

0/1005

1/280 (0.4) 1/1285 (0.1)

Supine diastolic blood pressure
Low: ≤ 50 mm Hg and
decrease ≥ 15 mm Hg
High: ≥ 105 mm Hg
and increase
≥ 15 mm Hg

0/574

0/1005

0/280

0/1285

Supine pulse rate
Low: ≤ 50 bpm and
decrease ≥ 15 bpm
High: ≥ 120 bpm and
increase ≥ 15 bpm

0/574

0/280

2/1285 (0.2)

3/1005 (0.3) 1/280 (0.4) 4/1285 (0.3)

Note: PCS criteria are changes relative to baseline. bpm = beats per minute; n = number of patients who met PCS
criterion at least once postbaseline; N1 = number of patients with baseline and at least 1 postbaseline assessment of
each vital sign parameter; PCS = potentially clinically significant.
Electronically copied and reproduced from sponsor’s submission: 5.3.5.3 ISS, Table 9.2.1.2-1, page 317

In all treatment groups, the percentage of subjects with individual TEAEs associated with
changes in blood pressure and pulse rate was low (≤ 3%). One cariprazine-treated patient
has an SAE of blood pressure increased and irregular heart rate that led to discontinuation
from the trial:
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PID 516058, a 28-year-old female who received cariprazine 6-9 mg/day for 12 days
(final dose, 6 mg), had SAEs of heart rate irregular on Day 13 and blood pressure
increased on Day 16; both resolved on Day 16. Pulse rates recorded on Day 13
were 35, 68, and 120 bpm (pulse rates at previous visits ranged from 112 to 118
bpm). Immeasurable blood pressure (“diastolic BP not measurable”) was reported as
a TEAE that resolved the same day. The patient was discontinued for all 3 events.
Cardiac enzymes showed no abnormalities.

Three other cariprazine-treated patients discontinued from the trial due to TEAEs
associated with blood pressure:





PID 1020414, a 40-year-old female, received cariprazine 3 mg for 1 day in Trial
RGH-MD-04; on Day 2, the patient’s supine blood pressure was 70/50 mm Hg and
the standing blood pressure was not reported. Subsequent blood pressure readings
returned to baseline values.
PID 1111619, a 34-year-old male, received cariprazine 4.5 mg for 13 days in Trial
RGH-MD-16. The patient had a TEAE of hypertension on Day 8 that led to trial
discontinuation. The hypertension resolved on Day 15.
PID 5080503, a 29-year-old male, received cariprazine 3-6 mg for 17 days in Trial
RGH-MD-05. The patient had a TEAE of hypertension on Day 12 that led to trial
discontinuation. The hypertension resolved on Day 26.

In addition, PID 2080416, a 54-year-old male who received cariprazine 6 mg for 42 days in
Trial RGH-MD-04, had a non-serious TEAE of hypertensive crisis on Day 15. However,
supine and standing blood pressure only increased from 112/64 and 118/72, respectively at
baseline to 132/82 and 132/86, respectively. The patient was treated with cardiomagnyl,
enalapril, and magnesium sulfate, and the AE was reported as resolved on Day 19 at which
time supine and standing blood pressure were 110/60 and 122/74, respectively.
Group 1B (Long-term, Open-label Schizophrenia Trials)
Long-term treatment with cariprazine showed small to no changes from baseline in systolic
blood pressure, diastolic blood pressure, or pulse rate. The mean changes from baseline
over time for supine blood pressure and pulse rate were small (< 1 mm Hg for systolic and
diastolic blood pressure, 2 bpm for pulse rate) and clinically insignificant. In Group 1B, the
percentages of patients with PCS values for systolic and diastolic blood pressure and pulse
rate were small (≤ 1.6%), as shown in the table below:
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Table 140: Number (%) of Patients with Postbaseline Potentially Clinically Significant
Blood Pressure or Pulse Rate during the Double-blind Treatment Period in Group 1B
(Long-term, Open-label Schizophrenia Trials) – Safety Population
PCS Criterion

Cariprazine
(N = 679)
n/N1 (%)

Low: ≤ 90 mm Hg and decrease ≥ 20 mm Hg

11/670 (1.6)

High: ≥ 180 mm Hg and increase ≥ 20 mm Hg

2/670 (0.3)

Low: ≤ 50 mm Hg and decrease ≥ 15 mm Hg

2/670 (0.3)

High: ≥ 105 mm Hg and increase ≥ 15 mm Hg

5/670 (0.7)

Low: ≤ 50 mm Hg and decrease ≥ 15 mm Hg

8/670 (1.2)

High: ≥ 120 mm Hg and increase ≥ 15 mm Hg

2/670 (0.3)

Vital Sign, unit
Supine systolic blood pressure,
mm Hg
Supine diastolic blood pressure,
mm Hg
Supine pulse rate, bpm

Note: PCS criteria are changes relative to baseline. bpm = beats per minute; n = number of patient who met the PCS
criterion at least once during the open-label treatment period; N1 = number of patients with baseline and at least 1
postbaseline vital-sign parameter assessment in the open-label treatment period; PCS = potentially clinically
significant. Electronically copied and reproduced from sponsor’s submission: 120-day Safety Update, Table 9.1.2-1,
page 65

The percentages of patients with TEAEs associated with changes in blood pressure or
pulse rate in the long-term Group 1B schizophrenia trials were small (< 2%) and similar to
those observed for the overall cariprazine group in short-term Group 1A schizophrenia
trials. None of the TEAEs associated with changes in blood pressure or pulse rate in Group
1B were SAEs or led to trial discontinuation.
Group 2A and 2B (Bipolar Mania Trials)
In Group 2A, mean changes from baseline to the end of the double-blind treatment period
for vital signs in the cariprazine treatment group were small and generally similar to those
of the placebo group, as shown in the table below. Mean changes from baseline for systolic
and diastolic blood pressure were 1.4 mm Hg and 1.7 mm Hg, respectively, for the
cariprazine group; mean change in pulse rate was 2 bpm. These changes were consistent
with those observed for Group 1A controlled schizophrenia trials.
Mean changes from baseline to the end of the open-label treatment period in Group 2B
were similar in magnitude to those observed in the cariprazine-treated patients in Group
2A. There was no apparent effect on mean vital sign values with up to 16 weeks of
cariprazine treatment in bipolar mania.
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Table 141: Change from Baseline to Endpoint in Blood Pressure and Pulse Rate
Parameters in Groups 2A and 2B (Bipolar Mania Trials) – Safety Population
Group 2A

Parameter, Unit

Placebo
(N = 442)
n

Mean ± SD

Group 2B
Cariprazine
(N = 623)

Cariprazine
(N = 402)

n

Mean ± SD

n

Mean ± SD

Supine systolic blood pressure, mm Hg
Baseline

439

121.8 ± 11.3

619

121.8 ± 10.5

400

121.7 ± 11.1

Change from baseline to
endpoint

439

–0.5 ±10.8

619

1.4 ± 10.3

400

1.4 ± 10.9

Supine diastolic blood pressure, mm Hg
Baseline

439

76.5 ± 7.8

619

76.8 ± 8.0

400

75.9 ± 8.5

Change from baseline to
endpoint

439

0.9 ± 7.7

619

1.7 ± 8.1

400

1.8 ± 8.6

439

76.8 ± 10.4

619

77.6 ± 10.8

399

75.5 ± 10.2

Supine pulse rate, bpm
Baseline

Change from baseline to
439
–0.7 ± 11.0
619
2.0 ± 11.6
399
–0.9 ± 12.2
endpoint
Note: Baseline is the last available assessment before the first dose of investigational product in the double-blind
treatment period; bpm = beats per minute; n = number of patients with an available value at both baseline and end of the
double-blind treatment phase; SD = standard deviation.
Electronically copied and reproduced from sponsor’s submission: 5.3.5.3 ISS, Table 9.2.3.1-1, page 323

In Group 2A, the percentages of cariprazine-treated patients with PCS values for blood
pressure or pulse rate were low (< 1%) and similar to those observed for placebo-treated
patients. Similarly low percentages of cariprazine-treated patients in Group 2B fulfilled PCS
criteria for vital signs (≤ 1.3%), as shown in the table below:
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Table 142: Number (%) of Patients with Postbaseline Potentially Clinically Significant
Blood Pressure or Pulse Rate during the Double-blind Treatment Period in Groups
2A and 2B (Bipolar Mania Trials) – Safety Population
Vital Sign
PCS Criterion

Group 2A

Group 2B

Placebo
(N = 442)
n/N1 (%)

Cariprazine
(N = 623)
n/N1 (%)

Cariprazine
(N = 402)
n/N1 (%)

Low: ≤ 90 mm Hg and decrease ≥ 20 mm Hg

3/439 (0.7)

5/619 (0.8)

1/400 (0.3)

High: ≥ 180 mm Hg and increase ≥ 20 mm Hg

2/439 (0.5)

0/619

0/400

0/439

2/619 (0.3)

1/400 (0.3)

2/439 (0.5)

2/619 (0.3)

5/400 (1.3)

Low: ≤ 50 bpm and decrease ≥ 15 bpm

1/439 (0.2)

1/619 (0.2)

3/399 (0.8)

High: ≥ 120 bpm and increase ≥ 15 bpm

4/439 (0.9)

1/619 (0.2)

1/399 (0.3)

Supine systolic blood pressure

Supine diastolic blood pressure
Low: ≤ 50 mm Hg and decrease ≥ 15 mm Hg
High: ≥ 105 mm Hg and increase ≥ 15 mm Hg
Supine pulse rate

Note: PCS criteria are changes relative to baseline. bpm = beats per minute; n = number of patients who met PCS
criterion at least once postbaseline; N1 = number of patients with baseline and at least 1 postbaseline assessment of
the vital sign parameter during the respective treatment periods; PCS = potentially clinically significant.
Electronically copied and reproduced from sponsor’s submission: 5.3.5.3 ISS, Table 9.2.3.2-1, page 324

In Group 2A, the percentage of subjects with individual TEAEs associated with changes in
blood pressure and pulse rate was low (< 3%). The incidences of hypertension, blood
pressure increased, and orthostatic hypotension were greater in the cariprazine group
compared with the placebo group (2.1% and 0.9%, respectively, for hypertension; 1.6%
and 0.5%, respectively, for blood pressure increased; and 1.0% and 0.5%, respectively, for
orthostatic hypotension). In Group 2B, the percentage of cariprazine-treated patients with
TEAEs associated with vital signs was generally low. However, the TEAEs of hypertension
and heart rate increased were slightly more common in Group 2B than in the Group 2A
cariprazine group, as shown in the table below:
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Table 143: Number (%) of Patients with TEAEs Associated with Blood Pressure or
Pulse Rate, Including Orthostasis, during the Treatment Periods in Groups 2A and
2B (Bipolar Mania Trials)
Group 2A

Preferred Term

Group 2B

Placebo
(N = 422)
n (%)

Cariprazine
(N = 623)
n (%)

Cariprazine
(N = 402)
n (%)

Hypertension

4 (0.9)

13 (2.1)

17 (4.2)

Blood pressure increased

2 (0.5)

10 (1.6)

8 (2.0)

Blood pressure diastolic increased

0

1 (0.2)

1 (0.2)

Secondary hypertension

0

1 (0.2)

0

Orthostatic hypotension

2 (0.5)

6 (1.0)

3 (0.7)

0

4 (0.6)

3 (0.7)

Postural orthostatic tachycardia syndrome

3 (0.7)

2 (0.3)

0

Orthostatic heart rate response increased

1 (0.2)

1 (0.2)

1 (0.2)

Blood pressure decreased

1 (0.2)

0

0

Tachycardia

4 (0.9)

5 (0.8)

1 (0.2)

Heart rate increased

1 (0.2)

2 (0.3)

6 (1.5)

Palpitations

2 (0.5)

2 (0.3)

2 (0.5)

Bradycardia

1 (0.2)

0

3 (0.7)

TEAEs associated with blood pressure

Hypotension

TEAEs associated with heart rate

TEAE = treatment-emergent adverse event. Electronically copied and reproduced from sponsor’s submission: 5.3.5.3
ISS, Table 9.2.3.2-2, page 325

In Group 2A, three cariprazine-treated patients discontinued the trial due to TEAEs
associated with changes in vital signs:




PID 0033115, a 39-year-old male who received cariprazine 3-12 mg/day for 2 days
in Trial RGH-MD-31, has a TEAE of hypertension on Day 1 that led to trial
discontinuation; the event was ongoing.
PID 3033304, a 58-year-old female who received cariprazine 6-12 mg/day in Trial
RGH-MD-33, had a TEAE of hypertension on Day 7 that led to trial discontinuation;
the event resolved the same day.
PID 3063305, a 24-year-old male who received cariprazine 6-12 mg for 8 days in
Trial RGH-MD-33, had TEAEs of nausea on Day 7 and asthenia, hypotension, and
dizziness on Day 8 that led to trial discontinuation. The hypotension resolved on Day
10.

In Group 2B, 1 patient had an SAE associated with vital signs:
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PID 4023602, a 55-year-old female who received cariprazine 3-12 mg/day for 110
days in Trial RGH-MD-36, had an SAE of mild bradycardia on Day 26 which
resolved on Day 30.

Two patients prematurely discontinued the trial due to TEAEs of hypertension:




PID 003602, a 54-year-old female with a history of hypertension and concomitant
medication of carvedilol, received cariprazine 3-12 mg/day in Trial RGH-MD-36 and
discontinued from the trial on Day 14 due to hypertension. Valsartan was initiated on
Day 13. The patient’s blood pressure did not meet PCS criteria.
PID 0233607, a 48-year-old male with a history of hypertension and concomitant
medication of lisinopril, received cariprazine 3-12 mg/day in Trial RGH-MD-36 and
discontinued the trial on Day 98 due to hypertension, which started on Day 56. The
patient admitted to noncompliance with antihypertensive therapy; the urine drug
screen collected on Day 99 was positive for cocaine and phencyclidine.

Orthostatic Hypotension
Orthostatic hypotension was defined as a reduction in systolic blood pressure of ≥ 20 mm
Hg or a reduction in diastolic blood pressure of ≥ 10 mm Hg while changing from the supine
to the standing position.
The incidence of orthostatic hypotension was similar between the cariprazine and placebo
groups in the short-term controlled trials for both the schizophrenia and bipolar mania
programs. The incidence of orthostatic hypotension was greater in the long-term
schizophrenia trials than in the short-term schizophrenia trials (20% and 13%, respectively).
The sponsor believes that this is a factor of the longer observation period rather than a
long-term treatment effect. Relatively few patients had multiple occurrences of orthostasis
during the long-term treatment period, and many of those patients also had orthostatic
hypotension prior to dosing in the long-term trial (for example, during the lead-in trial).
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Table 144: Number (%) of Patients with Orthostatic Hypotension during the Open-label
Treatment Period in Group 1B (Long-term, Open-label Schizophrenia Trials) – Safety
Population
Cariprazine
(N = 679)
n/N1 (%)

Orthostatic Hypotension Criterion
Reduction in SBP of ≥ 20 mm Hg or reduction in DBP of ≥ 10 mm Hg while
changing from the supine to standing position

131/645 (20.3)

Reduction of ≥ 20 mm Hg in SBP while changing from the supine to standing
position

41/667 (6.1)

Reduction of ≥ 10 mm Hg in DBP while changing from the supine to standing
position

115/647 (17.8)

DBP = diastolic blood pressure; n = number of patients who met the criterion at least once after the start of the
open-label treatment period; N1 = number of patients with available non-orthostatic vital signs at baseline and
at least 1 postbaseline assessment of vital signs; SBP = systolic blood pressure.
Electronically copied and reproduced from sponsor’s submission: 120-day Safety Update, Table 9.2-1, page 67

In Group 1A, the incidence of orthostatic hypotension was slightly greater in the cariprazine
6-12 mg subgroup than in the cariprazine 1.5-6 mg subgroup (16% and 13%, respectively),
as shown in the table below:
Table 145: Number (%) of Patients with Orthostatic Hypotension during the Doubleblind Treatment Period in Group 1A (Controlled Schizophrenia Trials) – Safety
Population
Orthostatic Hypotension
Criterion
Reduction in SBP of
≥ 20 mm Hg OR reduction in
DBP of ≥ 10 mm Hg while
changing from the supine to
standing position
Reduction of ≥ 20 mm Hg in
SBP while changing from the
supine to standing position

Cariprazine
Risperidone Aripiprazole
Placebo
10 mg (N
4 mg
Overall
6-12
mg
1.5-6
mg
(N = 584)
(N = 140)
= 152)
(N
=
1317)
(N
=
1032)
(N
=
285)
n/N1 (%)
n/N1 (%)
n/N1 (%)
n (%)
n/N1 (%) n/N1 (%)
67/546
(12.3)

122/956
(12.8)

43/271
(15.9)

165/1227
(13.4)

9/133
(6.8)

16/145
(11.0)

26/569
(4.6)

39/992
(3.9)

15/275
(5.5)

54/1267
(4.3)

3/137
(2.2)

7/149
(4.7)

Reduction of ≥ 10 mm Hg in
56/551
105/966
35/276
140/1242
7/134
13/146
DBP while changing from the
(10.2)
(10.9)
(12.7)
(11.3)
(5.2)
(8.9)
supine to standing position
DBP = diastolic blood pressure; n = number of patients who met the criterion at least once during the doubleblind treatment period; N1 = number of patients with available non-orthostatic vital signs at baseline and at
least 1 postbaseline assessment of vital signs; SBP = systolic blood pressure.
Electronically copied and reproduced from sponsor’s submission: 5.3.5.3 ISS, Table 9.3.1-1, page 328

In Group 2A, the incidence of patients with orthostatic hypotension was similar in the
placebo and overall cariprazine groups (14% and 12%, respectively). In the 16-week
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bipolar mania trial, the incidence of orthostatic hypotension was similar to that of Group 2A,
as shown in the table below:
Table 146: Number (%) of Patients with Orthostatic Hypotension during the
Treatment Periods in Groups 2A and 2B (Bipolar Mania Trials) – Safety Population
Group 2A

Orthostatic Hypotension Criterion

Group 2B

Placebo
(N = 442)
n/N1 (%)

Cariprazine
(N = 623)
n/N1 (%)

Cariprazine
(N = 402)
n/N1 (%)

Reduction in SBP of ≥ 20 mm Hg or reduction in
DBP of ≥ 10 mm Hg while changing from the supine
to standing position

57/423 (13.5)

69/598 (11.5)

53/387 (13.7)

Reduction of ≥ 20 mm Hg in SBP while changing
from the supine to standing position

25/436 (5.7)

21/614 (3.4)

25/395 (6.3)

Reduction of ≥ 10 mm Hg in DBP while changing
from the supine to standing position

42/426 (9.9)

57/600 (9.5)

41/390 (10.5)

DBP = diastolic blood pressure; n = number of patients who met the criterion at least once after the start
of the treatment period; N1 = number of patients with available non-orthostatic vital signs at baseline and
at least 1 postbaseline assessment of vital signs; SBP = systolic blood pressure.
Electronically copied and reproduced from sponsor’s submission: 5.3.5.3 ISS, Table 9.3.2-1, page 330

There was no TEAE of syncope reported for any cariprazine-treated patient in the
schizophrenia or bipolar mania programs. One SAE of presyncope was reported in a shortterm schizophrenia trial:


PID 0120301, a 29-year-old male with a history of hypertension, extrapyramidal
symptoms, and tachycardia, received cariprazine 6-12 mg/day for 43 days in Trial
RGH-MD-03. On Day 32, the patient experienced SAEs of presyncope and chest
pain that were moderate in severity. Cardiac work-up was negative. The TEAEs
resolved on Day 32 with no sequelae, and the patient continued treatment with
double-blind investigational product.

None of the other TEAEs associated with orthostatic changes was an SAE or led to trial
discontinuation.
Body Weight, Body Mass Index, and Weight Circumference
There were slightly greater mean increases in body weight and BMI in the cariprazine
group compared with the placebo group in the controlled short-term schizophrenia and
bipolar mania trials. The percentage of patients with ≥ 7% gain in body weight was
generally greater in the cariprazine groups compared with the placebo groups. In the longterm schizophrenia trials (Group 1B), time-dependent increases in body weight were
observed over the 48-week treatment period.
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Group 1A (Controlled Schizophrenia Trials)
In Group 1A, the mean changes from baseline to endpoint in body weight and BMI were
greater in the overall cariprazine group than in the placebo group (1.07 kg and 0.32 kg for
body weight and 0.35 kg/m2 and 0.10 kg/m2 for BMI, respectively). The mean change from
baseline to endpoint in waste circumference was similar for the placebo and overall
cariprazine treatment groups (< 1 cm).
Among cariprazine-treated patients, mean increases from baseline to endpoint in body
weight and waist circumference were higher in the cariprazine 6-12 mg subgroup than in
the cariprazine 1.5-6 mg subgroup (1.57 kg vs 0.93 kg for body weight and 1.15 cm vs 0.67
cm for waist circumference, respectively). However, no dose-response was observed for
changes from baseline to end of the treatment period in weight, waist circumference, or
BMI in the Group 1A fixed-dose studies with cariprazine doses ranging from 1.5-6 mg/day.
As shown in the table below, the percentage of patients with potentially clinically significant
(PCS) weight gain (≥ 7% increase from baseline in body weight) was greater in the overall
cariprazine group (9%) compared with the placebo group (5%).The percentage of patients
with ≥ 7% weight gain was greater in the cariprazine 6-12 mg subgroup than in the
cariprazine 1.5-6 mg subgroup, with a larger difference observed in overweight or obese
patients compared with normal-weight patients. However, no dose-response was observed
in the Group 1A fixed-dose trials with cariprazine doses ranging from 1.5-6 mg/day.
Table 147: Number (%) of Patients With Potentially Clinically Significant (PCS)
Change From Baseline in Body Weight during the Double-Blind Treatment Period in
Group 1A (Controlled Schizophrenia Trials) – Safety Population
PCS Criterion

≥ 7% increase

Placebo
(N = 584)
n/N1 (%)

Cariprazine
1.5-6 mg
(N = 1032)
n/N1 (%)

6-12 mg
(N = 285)
n/N1 (%)

Overall (N
= 1317)
n/N1 (%)

Risperidone Aripiprazole
4 mg
10 mg (N
(N = 140)
= 152)
n/N1 (%)
n/N1 (%)

27/573 (4.7) 79/1005 (7.9) 39/280 (13.9) 118/1285 (9.2) 23/138 (16.7) 9/150 (6.0)

Stratified by baseline BMI category,a kg/m2
Underweight
0/12
3/24 (12.5)
(< 18.5)

2/8 (25.0)

5/32 (15.6)

1/7 (14.3)

0/2

55/590 (9.3)

10/61 (16.4)

5/67 (7.5)

Normal
(≥ 18.5-< 25)

15/257 (5.8) 44/492 (8.9) 11/98 (11.2)

Overweight
(≥ 25-< 30)

8/163 (4.9)

25/283 (8.8) 20/100 (20.0) 45/383 (11.7)

7/40 (17.5)

1/35 (2.9)

Obese
(≥ 30)

4/141 (2.8)

7/206 (3.4)

6/74 (8.1)

13/280 (4.6)

5/30 (16.7)

3/46 (6.5)

≥ 7% decrease

18/573 (3.1) 15/1005 (1.5) 4/280 (1.4)

19/1285 (1.5)

1/138 (0.7)

2/150 (1.3)

a .BMI categories are based on World Health Organization classifications for adults. BMI = body mass index; n =
number of patients who met the criterion at least once during the double-blind treatment period; N1 = number of
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patients with a nonmissing baseline and at least 1 nonmissing postbaseline value in the specified treatment group or
subgroup; PCS = potentially clinically significant.
Electronically copied and reproduced from sponsor’s submission: 5.3.5.3 ISS, Table 9.4.1.2-1, page 332

The incidence of patients with TEAEs associated with weight gain was 4% in the overall
cariprazine group and 2% in the placebo group. All TEAEs associated with weight gain
were mild or moderate in severity.
Group 1B (Long-term, Open-label Schizophrenia Trials)
Mean body weight increased in a time-dependent manner over the 48-week treatment
period in Group 1B. In the final Group 1B database, the mean change in body weight from
baseline to Week 48 was 2.46 kg, as shown in the table below.
Table 148: Change From Baseline Over Time in Body Weight in Group 1B (Longterm, Open-label Schizophrenia Trials) – Safety Population
Cariprazine (N = 679)

Time point
n

Baseline

Change From Baseline

Mean ± SD (kg)

Mean ± SD (kg)

6 Weeks

522

78.03 ± 20.24

1.16 ± 3.49

12 Weeks

445

77.38 ± 20.00

1.17 ± 4.05

24 Weeks

344

76.45 ± 19.24

1.70 ± 4.94

36 Weeks

296

75.84 ± 18.30

2.31 ± 5.74

48 Weeks

270

75.89 ± 18.43

2.46 ± 6.03

Endpoint

669

78.88 ± 20.02

1.58 ± 5.42

Note: Baseline is the last available assessment before the first dose of investigational product (in the
double-blind treatment period in the lead-in studies for roll-over patients, and the open-label treatment
period for newly enrolled patients in Group 1B). Endpoint is the last assessment in the open-label treatment
period. n = number of patients with an available value at both baseline and at the specified time point; SD
= standard deviation.
Electronically copied and reproduced from sponsor’s submission: 120-day Safety Update, Table 9.3.1-1, page 68

Consistent with the short-term schizophrenia trials (Group 1A), approximately 60% of
patients in Group 1B (long-term, open-label schizophrenia trials) had weight gain of up to 5
kg during the treatment period. The percentages of weight gain > 5 kg increased in a timedependent manner, as shown in the table below:
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Table 149: Categorical Summary of Change from Baseline in Body Weight during the
Open-label Treatment Period in Group 1B (Long-term, Open-label Schizophrenia
Trials) – Safety Population
Parameter, Unit

Cariprazine (N = 679)
Overall
(N1 = 669)
n%

6 Weeks
(N1 = 511)
n (%)

24 Weeks
(N1 = 346)
n (%)

48 Weeks
(N1 = 211)
n (%)

Weight change from baseline, kg
> 0 and ≤ 5

386 (57.7)

316 (61.8)

209 (60.4)

112 (53.1)

> 5 and ≤ 10

135 (20.2)

69 (13.5)

70 (20.2)

58 (27.5)

> 10 and ≤ 15

34 (5.1)

9 (1.8)

17 (4.9)

19 (9.0)

> 15 and ≤ 20

10 (1.5)

1 (0.2)

5 (1.4)

5 (2.4)

> 20 and ≤ 25

6 (0.9)

0

2 (0.6)

3 (1.4)

> 25 and ≤ 30

2 (0.3)

0

0

1 (0.5)

Note: No patient in Group 1B had a body weight increase > 30 kg during the open-label treatment period.
n = number of patients who had the maximum weight change meeting the criteria within the specified visit time
window; N1 = number of patients who had a nonmissing baseline and at least 1 nonmissing postbaseline value
within the specified visit time window. Electronically copied and reproduced from sponsor’s submission: 120-day
Safety Update, Table 9.3.1-2, page 69

Approximately 27% of the patients in Group 1B had a ≥ 7% increase from baseline in body
weight as shown in the table below:
Table 150: Number (%) of Patients with PCS Change from Baseline in Body Weight
during the Open-label Treatment Period In Group 1B (Long-term, Open-label
Schizophrenia Trials) – Safety Population
Cariprazine (N = 679)
n/N1 (%)

PCS Criterion, Unit
≥ 7% increase in weighta

182/669 (27.2)

Stratified by baseline BMI category, kg/m2
Underweight (< 18.5)

8/18 (44.4)

Normal (≥ 18.5-< 25)

92/276 (33.3)

Overweight (≥ 25-< 30)

51/185 (27.6)

Obese (≥ 30)

31/190 (16.3)

≥ 7% decrease in weight

73/669 (10.9)

BMI = body mass index; n = number of patients who met the criterion at least once during the open-label treatment
period; N1 = number of patients with a nonmissing baseline and at least 1 nonmissing postbaseline value in the
specified treatment group or subgroup; PCS = potentially clinically significant.Source: 5.3.5.3 ISS, Table 9.4.2.2-1,
page 335; and 120-Day Safety Update, Table 9.3.2-1, page 70, and Table 9.7.2, page 10776.
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TEAEs associated with weight gain were reported for 11% of patients in the long-term
schizophrenia trials. All TEAEs associated with weight gain were mild or moderate.
Group 2A and 2B (Bipolar Mania Trials)
For Group 2A, mean changes from baseline to endpoint in body weight were greater in the
cariprazine group compared with the placebo group (0.54 kg and 0.17 kg, respectively);
differences between treatment groups were similar for BMI and waste circumference. The
percentages of patients with ≥ 7% increase from baseline in body weight were similar in the
cariprazine and placebo groups (~2%), as shown in the table below. However, among
patients with a normal BMI baseline, the percentage of patients with weight gain ≥ 7% was
greater in the cariprazine group compared to the placebo group.
In Group 2B, the mean changes from baseline to endpoint were approximately 1 kg for
body weight and 1 cm for weight circumference. More potentially clinically significant weight
gain (≥ 7%) was observed in the long-term Group 2B trials (9% of patients) compared to
the 3-week bipolar mania trails (Group 2A). No trend was observed in Group 2B with regard
to weight gain when stratified by baseline BMI category.
Table 151: Number (%) of Patients with PCS Change from Baseline in Weight during the
Treatment Periods in Groups 2A and 2B (Bipolar Mania Trials) – Safety Population
PCS Criterion

Group 2A

Group 2B

Placebo
(N = 442)
n/N1 (%)

Cariprazine
(N = 623)
n/N1 (%)

Cariprazine
(N = 402)
n/N1 (%)

7/439 (1.6)

12/619 (1.9)

37/399 (9.3)

0/12

0/20

0

Normal (≥ 18.5-< 25)

3/178 (1.7)

10/238 (4.2)

15/98 (15.3)

Overweight (≥ 25-< 30)

3/122 (2.5)

0/185

9/127 (7.1)

Obese (≥ 30)

1/127 (0.8)

2/176 (1.1)

13/174 (7.5)

≥ 7% decrease in weight

7/439 (1.6)

6/619 (1.0)

14/399 (3.5)

≥ 7% increase in weight

Stratified by baseline BMI category,a kg/m2
Underweight (< 18.5)

a. BMI categories are based on World Health Organization classifications for adults. BMI = body mass index; n =
number of patients who met the criterion at least once during the respective treatment periods; N1 = number of patients
with a nonmissing baseline and at least 1 nonmissing postbaseline value in the specified treatment group or subgroup;
PCS = potentially clinically significant.
Electronically copied and reproduced from sponsor’s submission: 5.3.5.3 ISS, Table 9.4.3.2-1, page 337

In Group 2A, 3% of patients in the placebo and cariprazine treatment groups had TEAEs of
weight gain compared with 8% of patients in Group 2B. All TEAEs associated with weight
gain were mild or moderate in severity.
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7.4.4 Electrocardiograms (ECGs)
In general, changes in ECG parameters associated with cariprazine treatment do not
appear to be clinically significant. Furthermore, in the intensive QT study (RGH-MD-02),
cariprazine at therapeutic (9 mg/day) and supratherapeutic (18 mg/day) doses did not
induce QTc prolongation to a level of regulatory-guideline concern (see Section 4.6
Interdisciplinary Review Team for QT Studies). The risk of clinically significant changes in
ECG parameters in patients treated with cariprazine is low.
In the short-term schizophrenia and bipolar mania trials (Groups 1A and 2A), mean
increases from baseline in ventricular heart rate were small in the cariprazine group, but
greater than those seen with placebo, as shown in the table below. The percentage of
patients with a postbaseline QTcB and/or QTcF value > 500 msec was ≤ 0.3% and with an
increase from baseline of > 60 msec in QTcB or QTcF values was ≤ 1%.
Two patients in the overall cariprazine group had a postbaseline QTcB and/or QTcF value
of > 500 msec. One of these subjects also had an increase from baseline in QTcF value of
> 60 msec.
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Table 152: Change from Baseline to Endpoint for ECG Parameters in the
Schizophrenia and Bipolar Mania Trials – Safety Population
Schizophrenia
Group 1A

Bipolar Mania
Group 1B
Long-term

Placebo Cariprazine Cariprazine
(N = 584) (N = 1317)
(N = 679)
Mean ± SD Mean ± SD

Group 2A
Placebo
(N = 442)

Group 2B
Long-term

Cariprazine Cariprazine
(N = 623)
(N = 402)

Mean ± SD Mean ± SD Mean ± SD

Mean ± SD

Ventricular heart rate, bpm
Baseline

75.5 ± 13.2 75.9 ± 13.8

75.1 ± 13.2

75.3 ± 14.3 75.7 ± 13.9

72.2 ± 12.3

Change from baseline

0.5 ± 15.2

3.3 ± 15.3

–0.9 ± 14.3

0.9 ± 14.7

5.0 ± 14.1

2.3 ± 13.2

Baseline

89.5 ± 8.1

89.0 ± 7.6

90.0 ± 8.3

90.2 ± 9.3

89.3 ± 7.6

91.2 ± 7.4

Change from baseline

0.5 ± 7.6

0.1 ± 7.1

0.5 ± 7.7

–0.1 ± 8.0

–0.1 ± 7.5

–0.8 ± 6.6

QRS duration, msec

PR interval, msec
Baseline

153.9 ± 21.3 152.8 ± 21.3 155.0 ± 21.2 153.3 ± 20.7 154.1 ± 19.9 157.6 ± 20.6

Change from baseline

–0.4 ± 13.5 –0.9 ± 13.9

–0.7 ± 14.9

–0.2 ± 14.5 –3.0 ± 13.5

–0.7 ± 14.9

QT interval, msec
Baseline

372.5± 28.2 372.9 ± 32.0 375.2 ± 30.2 375.6 ± 32.5 375.5 ± 32.2 384.4 ± 29.7

Change from baseline

–2.3 ± 30.4 –8.2 ± 30.2

–0.4 ± 29.1

–2.9 ± 29.3 –10.0 ± 28.8

–5.4 ± 27.8

QTcB, msec
Baseline

414.4 ± 23.7 415.2 ± 23.4 416.0 ± 23.5 416.0 ± 24.3 417.5 ± 24.7 418.3 ± 23.4

Change from baseline

–1.7 ± 22.3

0.1 ± 21.8

–1.9 ± 21.9

–0.4 ± 21.9

2.3 ± 21.9

0.3 ± 21.8

QTcF, msec
Baseline

399.6 ± 19.8 400.2 ± 21.1 401.6 ± 20.6 401.6 ± 21.4 402.6 ± 21.9 406.3 ± 20.5

Change from baseline –1.9 ± 17.8 –2.9 ± 17.6 –1.1 ± 17.4 –1.3 ± 17.9 –2.1 ± 18.1 –1.7 ± 17.4
Baseline is the last available assessment before the first dose of investigational product (in the double-blind treatment
period for Groups 1A, 2A, and roll-over patients in Group 1B, and in the open-label treatment period for Group 2B and
newly enrolled patients in Group 1B). Endpoint is the last assessment in the double-blind treatment phase in Groups 1A
and 2A and in the open-label treatment period in Groups 1B and 2B. QTcB = QT interval corrected for heart rate using
the Bazett formula; QTcF = QT interval corrected for heart rate using the Fridericia formula; SD = standard deviation.
Source: 5.3.5.3 ISS, Table 10.1-1, page 339, and 120-day Safety Update, Table 10.1-1, pages 71-72.

Postbaseline QTcF values > 500 msec were seen in only 1 patient in the long-term
schizophrenia trials. The percentages of patients with an increase from baseline of > 60
msec in QTcF values were low in the cariprazine groups and similar to those in the placebo
groups (≤ 0.5%). No AEs of torsade de pointes, ventricular fibrillation, or ventricular
tachycardia were reported.
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Table 153: Number (%) of Patients with Postbaseline Potentially Clinically Significant
QTc Values – Safety Population
Schizophrenia
Group 1A

Bipolar Mania
Group 1B
Long-term

Group 2A

Group 2B
Long-term

Placebo Cariprazine Cariprazine Placebo Cariprazine Cariprazine
(N = 584) (N = 1317) (N = 679)
(N = 442) (N = 623)
(N = 402)
n/N1 (%) n/N1 (%)
n/N1 (%)
n/N1 (%) n/N1 (%)
n/N1 (%)
QTcB, msec
> 500 msec

0/556

0/1243

Increase from baseline of
6/556 (1.1) 6/1244 (0.5)
> 60 msec

3/669 (0.4)

2/427 (0.5) 1/603 (0.2)

0/395

7/669 (1.0)

4/427 (0.9) 6/603 (1.0)

3/395 (0.8)

QTcF, msec
> 500 msec

0/556

0/1243

1/669 (0.1)

0/427

0/603

0/395

Increase from baseline of
1/556 (0.2) 2/1244 (0.2) 2/669 (0.3)
0/427
3/603 (0.5) 1/395 (0.3)
> 60 msec
Baseline is the last available assessment before the first dose of investigational product (in the double-blind treatment
period for Groups 1A, 2A, and roll-over patients in Group 1B, and in the open-label treatment period for Group 2B and
newly enrolled patients in Group 1B). Endpoint is the last assessment in the double-blind treatment phase in Groups 1A
and 2A and in the open-label treatment period in Groups 1B and 2B. N1 = number of patients with a baseline and at least
1 nonmissing postbaseline value during the respective treatment periods; QTcB = QT interval corrected for heart rate
using the Bazett formula; QTcF = QT interval corrected for heart rate using the Fridericia formula. Source: 5.3.5.3 ISS,
Table 10.1-2, page 340, and 120-Day Safety Update, Table 10.2-1, page 73.

Group 1A (Controlled Schizophrenia Trials)
In Group 1A, the overall cariprazine group showed a slight increase from baseline to
endpoint in ventricular heart rate relative to placebo (3.3 bpm and 0.5 bpm, respectively).
For the other ECG parameters, there was no mean increase from baseline observed in the
overall cariprazine group relative to the placebo group. The mean changes from baseline in
ECG parameters were similar for cariprazine 1.5-6 mg and cariprazine 6-12 mg subgroups.
No cariprazine-treated patient had a postbaseline QTcB or QTcF > 500 msec. The
percentages of patients with an increase from baseline of > 60 msec in QTcB or QTcF
values were small in the cariprazine group and similar to those in the placebo group (0.5%
and 1.1%, respectively, for QTcB; 0.2% for both treatment groups for QTcF). Among
cariprazine-treated patients, all occurrences of an increase from baseline of > 60 msec of
QTcB of QTcF were reported for patients in the cariprazine 1.5-6 mg subgroup, as shown
in the table below.
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Table 154: Categorical Summary of Electrocardiogram Data during the Double-blind
Treatment Period in Group 1A (Controlled Schizophrenia Trials) – Safety Population
Cariprazine

Placebo
(N = 584) 1.5-6 mg
(N = 1032
n (%)
n (%)

Criterion

6-12 mg
(N = 285
n (%)

Overall (N
= 1317) n
(%)

Risperidone Aripiprazole
4 mg
10 mg (N
(N = 140)
= 152) n
n (%)
(%)

Postbaseline PCS ECG values
PR interval ≥ 250 msec

0/556

1/979 (0.1)

0/266

1/1245 (0.1)

0/134

0/149

QRS duration ≥ 150 msec

0/556

0/979

0/266

0/1245

0/134

0/149

QTcB > 500 msec

0/556

0/978

0/265

0/1243

0/134

1/149 (0.7)

QTcF > 500 msec

0/556

0/978

0/265

0/1243

0/134

0/149

60/556
(10.8)

119/979
(12.2)

28/265
(10.6)

147/1244
(11.8)

29/134
(21.6)

22/149 (14.8)

QTc increase from baseline
QTcB increase
> 30 and ≤ 60 msec
QTcB increase > 60 msec
QTcF increase
> 30 and ≤ 60 msec
QTcF increase > 60 msec

6/556 (1.1) 6/979 (0.6)
28/556
(5.0)

0/265

41/979
(4.2)

1/556 (0.2) 2/979 (0.2)

6/1244 (0.5) 2/134 (1.5)

1/149 (0.7)

7/265
(2.6)

48/1244
(3.9)

16/134
(11.9)

11/149
(7.4)

0/265

2/1244 (0.2)

0/134

0/149

N1 = number of patients with baseline and at least 1 postbaseline assessment; n = of patients who met the criterion at
least once postbaseline; QTc = QT interval corrected for heart rate; QTcB = QT interval corrected for heart rate using
the Bazett formula; QTcF = QT interval corrected for heart rate using the Fridericia formula. Electronically copied
and reproduced from sponsor’s submission: 5.3.5.3 ISS, Table 10.2.2-1, page 344

Two patients had SAEs associated with ECG changes:




PID 4041607, a 28-year-old male, received cariprazine 1.5 to 6 mg/day for 7 days in
Trial RGH-MD-16. The patient had an SAE of atrioventricular block second degree
on Day 7 which led to investigational product discontinuation and resolved on Day
12.
PID 0020419, a 26-year-old female, received cariprazine 1.5 to 6 mg/day in Trial
RGH-MD-04. The patient had an episode of supraventricular tachycardia on Day 15
that resolved on Day 21. On Day 15, the patient also had a SAE of worsened
psychosis that led to trial discontinuation.

One additional patient (PID 1070404), a 50-year-old male who received cariprazine 6
mg/day for 16 days in Trial RGH-MD-04, had a TEAE of ventricular extrasystoles on Day
17 that led to trial discontinuation. The event was ongoing.
Group 1B (Long-term, Open-label Schizophrenia Trials)
In Group 1B, the mean change from baseline to endpoint in ventricular heart rate was

258
Reference ID: 3344534

Clinical Review
{Insert Reviewer Name}
{Insert Application Type and Number}
{Insert Product Trade and Generic Name}
–0.9 bpm. There were small mean decreases from baseline in the QTcB and QTcF values
(mean decreases of ≤ 1.9 msec). The percentage of patients with a postbaseline QTcB
and/or QTcF value > 500 msec was ≤ 0.4% and with an increase from baseline of > 60
msec in QTcB or QTcF values was ≤ 1%. Three patients in the overall cariprazine group
had a postbaseline QTcB and/or QTcF value of > 500 msec. One of these subjects also
had an increase from baseline in QTcF value of > 60 msec.
An additional subject (PID 5170521) had an increase from baseline in QTcF value of >60
seconds in Trial RGH-MD-11 (baseline QTcF of 363 msec increased to peak of 444 msec).
This patient, a 30-year-old female, also had an increase in QTcF value of > 60 msec in the
lead-in trial (RGH-MD-05).
The most common TEAE associated with ECG findings was sinus tachycardia (6 patients,
0.9%), electrocardiogram QT prolonged (5 patients, 0.7%) patients, and sinus bradycardia
(4 patients, 0.6%). Two patients (0.3%) each had TEAEs of bundle branch block left,
electrocardiogram T wave inversion; and 1 patient (0.1%) each had a TEAE of
supraventricular extrasystoles, atrioventricular block first degree, electrocardiogram T wave
abnormal, electrocardiogram ST segment depression, electrocardiogram T wave amplitude
decreased, and sick sinus syndrome.
One patient (PID 0761103) had an SAE associated with ECG changes: the patient had
SAE of sick sinus syndrome and acute myocardial infarction on Day 315 of Trial RGH-MD11 that led to trial discontinuation. Another patient (PID 6010509), a 19-year-old male, had
a TEAE of QT prolonged (prolonged QTcB) on Day 141 that led to trial discontinuation. The
QTcB value on Day 141 was 471 msec (lead-in baseline value was 446 msec). The event
resolved on Day 155 (QTcB value of 420 msec).
The percentage of patients with clinically significant postbaseline ECG abnormalities based
on Investigator’s assessment in long-term Group 1B studies was low (0.9%; 6/669 patients)
and similar to that of the cariprazine group in the short-term (Group 1A) controlled studies
(1.0%).
Group 2A and 2B (Bipolar Mania Trials)
In the bipolar mania trials, the mean change from baseline to endpoint in ventricular heart
rate and QTcB were greater in the cariprazine group compared with the placebo group (5.0
bpm and 0.9 bpm, respectively, for ventricular heart rate, and 2.3 msec and
–0.4 msec, respectively, for QTcB). For the other ECG parameters, there was no mean
increase from baseline observed in the cariprazine group relative to the placebo group in
Group 2A.
One patient in the cariprazine group and 2 patients in the placebo group had a postbaseline
QTcB value > 500 msec. The cariprazine-treated patient (PID 5083307) was a 49-year-old
female in the 6-12 mg/day cariprazine group in Trial RGH-MD-33 who had a baseline QTcB
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value of 453 msec and a QTcB value of 502 msec on Day 22. The patient had TEAEs of
QRS complex prolonged (onset Day 8), electrocardiogram QT prolonged (onset Day 15),
and electrocardiogram repolarization abnormality (onset Day 8) that were ongoing at the
time of the PCS QTcB. No patient had a QTcF > 500 msec.
The percentages of patients with an increase from baseline of > 60 msec in QTcB or QTcF
values in the cariprazine group were small and similar to placebo (≤ 1%). Three patients in
the cariprazine group in Group 2A had increases from baseline in QTcF values of > 60
msec. No ECG-related TEAEs were reported for these three patients.
In Group 2A, few patients had TEAEs associated with ECG findings. In the cariprazine
group, the most common TEAE associated with ECG findings was sinus tachycardia
(reported for 4 [0.6%] patients in the cariprazine group and 1 [0.2%] patient in the placebo
group). Sinus bradycardia was reported for 3 (0.5%) patients in the cariprazine group and 1
(0.2%) in the placebo group; electrocardiogram QT prolonged was reported for 2 (0.3%)
patients in the cariprazine group and 4 (0.9%) patients in the placebo group; and
electrocardiogram QRS complex prolonged, electrocardiogram repolarization abnormality,
and electrocardiogram ST segment depression were each reported for 1 (0.2%) patient in
the cariprazine group and no patients in the placebo group.
In Group 2B, 2 (0.5%) patients had atrioventricular block first degree and 1 (0.2%) patient
each had electrocardiogram QT prolonged, sinus tachycardia, and tachycardia. None of the
TEAEs associated with ECG findings for Groups 2A and 2B were SAEs or led to trial
discontinuation.

7.4.5 Supporting Safety Data from Other Trials
Supportive safety data is obtained from clinical PK and PK/PD trials in healthy subjects
(Group 3A), clinical PK and PK/PD trials in patients with schizophrenia, trials conducted in
Japan by Mitsubishi Tanabe Pharma Corporation for the treatment of schizophrenia, trials
of cariprazine in depression (Group 4B), and other ongoing trials (Group 5). In general, the
safety profiles in these trials were similar to the safety profiles in the schizophrenia and
bipolar mania trials.
Group 3A (Healthy Subject PK and PK/PD Trials)
A total of 241 subjects were exposed to cariprazine in Group 3A: 104 subjects received
single doses of cariprazine ranging from 0.5-2.5 mg, 87 subjects received multiple doses of
cariprazine up to 1 mg daily for 21 days, and 23 subjects were dosed with placebo. An
additional 50 subjects received single doses of cariprazine 1.5 mg in Trial RGH-PK-17 (the
food-effect trial with the to-be-marketed formulation).
In Group 3A, one death was reported (Subject 0010010) and is described in Section 7.3.1
above. In addition, Subject 0011005, a 31-year-old male in Trial RGH-PK-10, received a
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single 2-mg cariprazine dose and experienced new-onset atrial fibrillation noted on ECG
two hours later. The patient was transferred to the hospital where he experienced a brief
syncopal episode immediately after which he was found to be in sinus rhythm on ECG
(spontaneously cardioverted). Four other patients withdrew from the trials due to adverse
events (headache, n=2; depression, n=1; and hypertension, n=1).
There were few notable changes in vital signs. These included 4 reports of syncope in
cariprazine-dosed subjects and increases in mean pulse rate and mean ventricular heart
rate in cariprazine-dosed subjects (Trials RGH-PK-07 and RGH-PK-10).
Two clinically significant ECG changes were reported in Trial RGH-PK-10, one of which
was an SAE of atrial fibrillation (Subject 00110005, discussed above). The other was
reported as a TEAE of sick sinus syndrome and supraventricular extrasystoles for Subject
0012019 (determined to be benign chronic premature atrial contractions) in Trial RGH-PK10.
In Trial RGH-PK-04, the hepatic-impairment study, no significant differences in safety
parameters were observed among the mild-hepatic-impairment group, moderate-hepaticimpairment group, and healthy-subject group in either Part A (single oral administration of
1.0 mg cariprazine) or Part B (daily oral administration of 0.5 mg cariprazine for 14 days).
Trial RGH-PK-14 was a single-center, randomized, open-label, parallel-group, single-dose
trial designed to assess the effect of food on the oral bioavailability pharmacokinetics of
cariprazine and its major active metabolites after a single oral administration of cariprazine
1.5-mg to-be-marketed capsule under fed and fasted conditions in healthy volunteers.
Overall, 32 of 50 subjects (64%) reported TEAEs during the trial. A slightly higher
proportion of subjects reported TEAEs after receiving cariprazine under fasted conditions
(68%) compared to fed conditions (60%). The most frequently reported TEAEs were
nausea (24%), headache (24%), dizziness (18%), vomiting (16%), feeling hot (14%), and
somnolence (10%). A higher percentage of subjects experienced dizziness and vomiting
after receiving cariprazine under fasted conditions (28% and 24%, respectively) compared
with fed conditions (8% each). All TEAEs were either mild or moderate in severity. No
deaths, SAEs, ADOs, or severe TEAEs were reported.
Group 3B (PK and PK/PD Trials in Patients with Schizophrenia
A total of 91 patients received placebo and 144 patients were exposed to cariprazine in
Group 3B (clinical PK and PK/PD studies in patients with schizophrenia). Patients received
multiple doses of cariprazine ranging from 0.5 to 21 mg/day, with treatment durations up to
35 days. The MTD was assessed in Trial RGH-MD-01, but was not reached. The MTD of
cariprazine 18 mg/day for patients with schizophrenia was established in Trial RGH-MD-18.
In the pooled data for the Group 3B trials, the TEAEs observed at an incidence ≥ 5% in the
cariprazine treatment group and at least twice the incidence for the placebo treatment
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group were: anxiety, constipation, restlessness, orthostatic hypotension, dyspepsia, vision
blurred, and dysmenorrhea. Somnolence, insomnia, akathisia, and headache were
observed in approximately 20%-30% of patients in either treatment group, with
somnolence, insomnia, and akathisia more commonly reported in the cariprazine treatment
group than the placebo group.
There were no deaths. One SAE, worsening of schizophrenia, was reported in a
cariprazine-treated patient. The cariprazine treatment group had a greater overall rate for
patient discontinuation due to AEs (22%, compared to 17% in the placebo group). The
most common AE leading to discontinuation in both treatment groups was akathisia (6.9%
with cariprazine and 4.4% with placebo).
Group 4A (Trials Conducted in Japan)
A total of 82 healthy subjects and 34 patients with schizophrenia were exposed to
cariprazine in trials conducted in Japan by Mitsubishi Tanabe Pharma Corporation. Two of
the trials (A002-A1, A002-A2) evaluated cariprazine in healthy Japanese subjects. Trial
A002-A6 evaluated cariprazine in healthy Asian (Japanese, South Korean, Taiwanese) and
white subjects. Trial A002-A3 evaluated cariprazine in Japanese patients with
schizophrenia. Cariprazine doses ranged from 0.2-1 mg/day in healthy subjects and 1-12.5
mg/day in patients with schizophrenia.
There were no deaths reported in the 4 trials conducted in Japan. One SAE was reported in
the trials in healthy subjects (increased hepatic enzymes, Trial A002-A2), which also led to
trial discontinuation. There were no other discontinuations due to AEs in the trials of healthy
subjects. Six patients with schizophrenia had SAEs in Trial A002-A3 (1 neuroleptic
malignant syndrome, 1 tibia fracture, and 4 schizophrenia exacerbations, including 1 that
also had an SAE of increased CPK). There were 4 discontinuations due to AEs in Trial
A002-A3 (1 tibia fracture, 1 sinus bradycardia, and 2 schizophrenia exacerbations,
including 1 that also involved AEs of insomnia and akathisia). Neuroleptic malignant
syndrome is discussed above in Section 7.3.4.
There was 1 case of hepatic enzymes ≥ 2.5 × ULN (the SAE mentioned above) in a healthy
Japanese subject in Trial A002-A2. In A002-A3, there were 2 patients with schizophrenia
with hepatic enzymes ≥ 2.5 × ULN; both patients had elevations at baseline and values
returned to baseline levels during the trial without intervention. There were no significant
abnormalities of metabolic parameters in any of the 4 trials. Four patients with
schizophrenia had CPK > 1000 IU/L, including the patient with neuroleptic malignant
syndrome and 3 patients with CPK elevations associated with SAEs of schizophrenia
exacerbation.
In Trial A002-A3, sinus bradycardia led to trial discontinuation for 1 patient; there were no
other clinically significant ECG findings.
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Group 4B (Trials of Other Indications under Investigation)
In addition to the schizophrenia and bipolar mania indications, cariprazine is being
investigated as a treatment for bipolar depression and as an adjunctive treatment for Major
Depressive Disorder (MDD). At the time of the NDA submission, 2 trials in these other
indications have completed (RGH-MD-52 in bipolar depression and RGH-MD-71 in
adjunctive treatment for MDD). In these trials, a total of 158 patients received placebo and
299 patients received cariprazine (in fixed/flexible dosages of 0.25-0.75 mg/day and 1.5-3
mg/day in RGH-MD-52 and 0.1-0.3 mg/day and 1-2 mg/day in RGH-MD-71).
Across the Group 4B trials, the TEAEs that were reported in at least 5% of patients in any
cariprazine treatment group (in either study) and at an incidence of at least twice the rate
observed with placebo were insomnia, akathisia, restlessness, headache, dry mouth,
nausea, vomiting, diarrhea, constipation, weight increased, increased appetite, fatigue,
musculoskeletal stiffness, arthralgia, migraine, and cough.
As described in Section 7.3.1, there were 2 deaths in the Group 4B trials, and both were
suicides. One suicide occurred 20 days after the placebo-treated patient was lost to followup in Trial RGH-MD-52 (the patient had also been exposed to cariprazine in RGH-MD-52
because she enrolled in the trial twice, at different study centers). The other patient
committed suicide after 6 weeks of prospective antidepressant therapy in Trial RGH-MD71, before randomization to the double-blind treatment phase; this patient did not receive
cariprazine therapy.
Serious adverse events were reported for 8 patients after the initiation of double-blind
investigational product in RGH-MD-52; these included events associated with worsening of
bipolar disorder/depression (n = 3), suicidal thoughts or behavior (n = 4), and 1
spontaneous abortion. Two patients (1%) had SAEs after the initiation of double-blind
investigational product in RGH-MD-71 (unstable angina and exacerbation of COPD).
Adverse events led to trial discontinuation during double-blind treatment in 12 patients (5%)
in RGH-MD-52 and 5 patients (2%) in RGH-MD-71.
The incidences of treatment-emergent akathisia in the higher-dose cariprazine groups in
the 2 trials were about twice those seen with placebo or lower-dose cariprazine (12%-13%
vs 3%-7%).
Group 5 (Other Ongoing Trials)
As of the 31 Oct 2012 cut-off date, a total of 1018 patients have been exposed to
investigational product in the Group 5 ongoing trials. Four of the ongoing trials are blinded,
thus exposure to cariprazine is estimated to be approximately 842 patients. A total of 27
SAEs were reported during the course of the ongoing Group 5 trials through 31 Oct 2012.
Most of the reported SAEs were associated with worsening of schizophrenia or conditions
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potentially related to the psychiatric disorder under investigation. No SAEs were reported in
Trials RGH-PK-15, A002-A5, A002-A7, A002-A10, or A002-A11.
In Trial RGH-MD-06 (schizophrenia prevention of relapse trial), there were 4 reports of
suicidal ideation and 1 report of convulsion. In addition, there was 1 report of
rhabdomyolysis as follows:


PID 0110618, a 45-year-old male, initiated treatment with open-label cariprazine 6
(b) (6)
(b) (6)
mg/day on
. On
, the patient had significantly
elevated levels of CPK (77,820 U/L; reference range: 24-195), AST (594 U/L;
reference range: 0-37), ALT (155 U/L; reference range: 0-47), and LDH (2380;
reference range: 110-250), which led to subsequent discontinuation of cariprazine.
The patient was hospitalized, treated with IV fluids, and diagnosed with
rhabdomyolysis. The elevated laboratory parameters slowly returned to normal, and
(b) (6)
the event was considered completely resolved by
.

In Trial RGH-MD-56 (bipolar depression trial), there was 1 report each of COPD
exacerbation and atrial fibrillation; both patients recovered. In addition, there was 1 report
of hemiparesis as follows:


PID 01556008, a 47-year-old female with a history of obesity, insomnia, and
cigarette smoking, received double-blind treatment with investigational product from
(b) (6)
(b) (6)
July 3, 2012 through
. On
, the patient experienced leftsided weakness (hemiparesis) which led to discontinuation of investigational product
and hospitalization of the patient. Neurologic evaluation, CT and MRI of the brain,
(b) (6)
carotid duplex, rheumatoid factor, and antinuclear antibody were negative. On
, the patient was discharged with a diagnosis of transient ischemic attack.

7.5 Other Safety Explorations
7.5.1 Dose Dependency for Adverse Events
In the schizophrenia program, the incidence of EPS-related TEAEs, including akathisia, as
well as the incidence of restlessness, constipation, nausea, headache, and sedation tended
to be higher in the cariprazine 6-12 mg subgroup compared with the 1.5-6 mg subgroup.
The incidence of orthostatic hypotension, and the mean increases from baseline to end of
the double-blind treatment period for supine blood pressure and pulse rate were greater in
the cariprazine 6-12 mg subgroup than in the cariprazine 1.5-6 mg subgroup, indicating a
possible, subtle dose effect. Mean increases from baseline to endpoint in body weight and
waist circumference, and the percentage of patients with ≥7% weight gain were greater in
the cariprazine 6-12 mg subgroup than in the cariprazine 1.5-6 mg subgroup. There was no
evidence of a dose response for any of these TEAEs with cariprazine doses ranging from
1.5 mg/day to 6 mg/day in the Group 1A fixed-dose trials. However, a dose-response was
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observed for treatment-emergent changes in fasting glucose in the fixed-dose trials (1.5-6
mg/day).
In the bipolar program, the dose-response was less clear. In the fixed-flexible dose trial
(RGH-MD-33), akathisia, tremor, constipation and diarrhea were reported by more patients
in the cariprazine 6-12 mg subgroup than in the 3-6 mg subgroup; however, extrapyramidal
disorder was reported by fewer patients in the cariprazine 6-12 mg subgroup than in the 3-6
mg subgroup. Although the differences in dose dependency for adverse events between
the schizophrenia and bipolar programs could be explained by different characteristics of
the two patient populations, it is more likely explained by the shorter duration and more
rapid dose escalation of the bipolar trial which could have made accurate assessment of
dose dependency more difficult.
Small dose-related increases in aminotransferase levels that were not associated with
bilirubin elevations occurred with cariprazine relative to placebo across both indications. No
patient met criteria for Hy’s Law.

7.5.2 Time Dependency for Adverse Events
Evaluation of time dependency for adverse events is complicated by the fact that the longterm trials were open-label with no placebo or comparator control. In some cases, it is
difficult to determine if an increased incidence of AE in the long-term trials compared to the
short-term trials reflects an increased incidence over time or merely reflects a longer time
period over which the AE might occur. Furthermore, the long-term bipolar trial (RGH-MD36) was only 16 weeks duration.
However, in the two 48-week schizophrenia trials (RGH-MD-11 and RGH-MD-17), the
maximum change from baseline and the proportions of patients with treatment-emergent
significant changes in lipid parameters (total cholesterol, LDL, HDL, and triglyceride)
increased over time. Furthermore, the maximum change from baseline and the incidence of
treatment-emergent significant changes in fasting glucose escalated with increasing
duration of treatment over the 48-week trials. Mean body weight and the percentage of
patients with ≥7% increase in body weight from baseline also increased in a timedependent manner in the 48-week trials. Nervous system disorders (such as akathisia,
headache, tremor, and extrapyramidal disorder) tended to occur early in treatment, as did
gastrointestinal disorders (such as dyspepsia, nausea, diarrhea, and constipation), and
Psychiatric Disorders (such as insomnia, anxiety, and restlessness). The TEAEs of weight
increased tended to occur throughout treatment.
There were large fluctuations in CPK levels over time. Transient increases in CPK that
were occasionally associated with positive urine myoglobin were reported across both
indications.
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7.5.3 Drug-Demographic Interactions
The most frequently reported TEAEs in Group 1A and Group 2B were examined by
demographic subgroups of sex, age, and race. There was no pattern of differential
reporting of TEAEs for male versus female patients in Group 1A or Group 2A.
Among cariprazine-treated patients with schizophrenia (Group 1A), ~6% were ≥ 55 years
and 94% were < 55 years of age. A slightly higher proportion of cariprazine-treated patients
with bipolar mania (Group 2A) were ≥ 55 years (~11% vs ~89%). The overall incidence of
TEAEs reported among cariprazine-treated patients was similar between age groups:
~75% in the <55 years age group versus ~76% in the ≥ 55 years group for Group 1A, and
~80% in the < 55 years age group versus ~76% in the ≥ 55 years group for Group 2A.
However, in Group 2A, the incidence of akathisia and extrapyramidal disorder compared to
placebo was higher in the < 55 years subgroup (21% vs. 5%, and 14% vs. 5%,
respectively) compared to the ≥ 55 years subgroup (~13% vs ~2% and 6% vs. 8%,
respectively). This may in part reflect differences in sample size (cariprazine N=556 and
placebo N=402 for the <55 years subgroup; cariprazine N=67 and placebo N=40 for the ≥
55 years subgroup).
In Group 1A, the overall incidence of patients with TEAEs was higher in the all other races
subgroup compared with the white subgroup; the difference was approximately 10% in both
the placebo (73% all other races; 63% white) and cariprazine (80% all other races; 69%
white) treatment groups. Despite the trend for higher incidence in the all other races
subgroup, the pattern of AE reporting was generally similar for both racial subgroups. In
Group 2A, the overall incidence of TEAEs reported during the double-blind treatment period
was higher in the all other races subgroup than in the white subgroup (83% vs 76% for the
cariprazine treatment groups). The most frequent TEAEs were reported by generally similar
percentages of patients in the 2 subgroups. However, akathisia was reported by more white
patients (6%, placebo; 25% cariprazine) than by patients of all other races (4%, placebo;
15% cariprazine).
In Group 1A, the overall incidence of patients with TEAEs was higher in the US subgroup
compared with the non-US subgroup, with a consistent difference of approximately 20%
observed for both the placebo (77% US; 59% non-US) and cariprazine (85% US; 64% nonUS) treatment groups. Akathisia was reported by more patients in the United States than in
non-US countries for all treatment groups, including placebo. In Group 2A, the overall
incidence of TEAEs reported during the double-blind treatment period was higher in the US
subgroup than in the non-US subgroup for both the placebo (80% US; 53% non-US) and
cariprazine (88% US; 70% non-US) treatment groups. The incidences of most TEAEs were
greater in the US subgroup, but the incidence of extrapyramidal disorder was higher in the
non-US subgroup.
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7.5.4 Drug-Disease Interactions
Trial RGH-PK-04 examined cariprazine pharmacokinetics in healthy subjects and patients
with impaired hepatic function categorized according to the Child-Pugh Classification.
Patients with mild hepatic impairment had similar (multiple doses) or up to ~20% greater
exposure (single dose) of cariprazine than healthy subjects, while patients with moderate
hepatic impairment had ~5%-13% lower exposure (single dose) or ~25% higher exposure
(multiple doses) of cariprazine than healthy subjects. Patients with either mild or moderate
hepatic impairment had approximately 24%-46% lower (single dose) or approximately 15%34% lower (multiple doses) exposure of DCAR and DDCAR compared to healthy subjects.
The results suggest that the slight alteration in the pharmacokinetics of cariprazine and the
2 major active metabolites due to mild and moderate hepatic impairment may not be
clinically significant.
A renal impairment study was not done because renal excretion is not a major route of
elimination for cariprazine, DCAR, and DDCAR.

7.5.5 Drug-Drug Interactions
In vitro metabolism of cariprazine, DCAR, DDCAR, and hydroxy cariprazine with human
recombinant cytochrome P450 (CYP) enzymes and/or human liver microsomes showed
that CYP3A4 and, to a lesser extent, CYP2D6 appear to be the 2 major enzymes involved
in the metabolism of cariprazine and its metabolites. In a drug-drug interaction study (RGHPK-07), coadministration of ketoconazole with cariprazine increased the AUC and Cmax of
cariprazine by 3.9-fold and 3.4-fold, respectively; decreased the AUC and Cmax of DCAR by
32% and 35%, respectively; and increased both the AUC and Cmax of DDCAR by 1.43-fold.
The results suggest that CYP3A4 is a major enzyme responsible for the metabolism of
cariprazine. Because of the significant increase in systemic exposure when cariprazine was
(b) (4)
administered with ketoconazole, the sponsor recommends
when administering cariprazine concomitantly with strong inhibitors of CYP3A4.
For Group 1A and Group 2A, AE data were examined in patients who took common
classes of concomitant medications (ie, analgesics, anti-inflammatory products,
psycholeptics, anti-Parkinson drugs, or drugs for acid-related disorders) during the
treatment period. There were no apparent differences in the type and pattern of AEs
reported in patients taking common concomitant medications.

7.6 Additional Safety Evaluations
7.6.1 Human Reproduction and Pregnancy Data
A total of 13 pregnancies were reported during the cariprazine clinical development
program; 11 reported as of the April 30, 2012 NDA cutoff date and 2 reported from May 1,
2012 through October 31, 2012 (120-Day Safety Update). Eight of these occurred in
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cariprazine-treated patients, and one of these occurred in ongoing Trial RGH-MD-56 which
is still blinded. The course of each pregnancy in the cariprazine-treated patients is shown in
the two tables below:
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Table 155: Pregnancies Reported in Cariprazine-treated Patients during the Clinical
Development Program (as of 30 Apr Cutoff Date)
PID.
(Age)

IP
(Days on IP)a

Outcome

Description

RGH-MD-17
1051628
(35 years)

Cariprazine
4.5 mg (55)
[placebo in
lead-study]

Elective
abortion

Patient tested positive for beta-HCG on 04 Sep 2009 (Day 44 of
open-label cariprazine treatment). On 15 Sep 2009, the patient
was informed of the pregnancy and was discontinued from the
study because of the pregnancy. The patient underwent an
elective abortion on 17 Sep 2009.

RGH-MD-33
2023312
(24 years)

Cariprazine
6 -12 mg
(19 days)

Unknown

Patient received cariprazine from 06 Nov 2010 to 24 Nov 2010,
and was discontinued from the study due to TEAEs of tremor,
akathisia, and hypersalivation. The patient used double-barrier
contraceptive methods during her participation in the study. She
reported that her last menstrual period occurred 39 days after the
last dose of cariprazine and a home pregnancy test was positive.
At the last contact with the patient, the pregnancy was ongoing
but the patient’s intent was to abort.

RGH-MD-52
0135205
(31 years)

0225210
(26 years)

Cariprazine
1.5-3.0 mg
(23 days)

Induced
abortion

Patient received cariprazine from 14 Oct 2009 to 05 Nov 2009.
The pregnancy was reported 10 Nov 2009, and the patient was
prematurely discontinued from the study because of the
pregnancy and noncompliance with study visits. The patient’s
last menstrual cycle was reported as October 2009; her serum
pregnancy test was positive on 14 Dec 2009 (HCG: 73;
HCG: < 2 on 06 Oct 2009). The patient underwent an incomplete
abortion on 02 Jan 2010 and a complete abortion on 13 Jan 2010.

Cariprazine Spontaneous Patient received cariprazine from 11 Feb 2010 to 30 Mar 2010,
and was discontinued from the study due to insufficient
0.25-0.75 mg
abortion therapeutic response. The patient was informed of a possible
(48 days)
pregnancy on 01 Apr 2010 (serum HCG: 12). On 05 Apr 2010,
the patient presented to the emergency room displaying signs of
a spontaneous abortion. Serum HCG was 3 on 06 Apr 2010. The
spontaneous abortion was recorded as a serious adverse event.

RGH-MD-11
0871114
(23 years)

Cariprazine
1.5-6 mg
(14 days)

2080419
(29 years)

Cariprazine
1.5-6 mg
(70 days)

Delivery of Patient received cariprazine from 02 May 2011 to 16 May 2011
healthy baby and discontinued from the study because of the pregnancy. The
date of the pregnancy was estimated to be 16 April 2011 and
(b) (6)
gestational age at exposure was 1 month. On
, the
patient was induced due to vaginal bleeding and she delivered a
healthy female baby.
Patient received cariprazine from 22 Aug 2011 to 30 Oct 2011,
Delivery of and was discontinued from the study due to the pregnancy. The
healthy baby patient’s last menstrual period was reported as 25 Sep 2011; her
(b) (6)
serum beta-HCG was positive on 31 Oct 2011. On
,
the patient delivered a healthy baby girl.

269
Reference ID: 3344534

Clinical Review
{Insert Reviewer Name}
{Insert Application Type and Number}
{Insert Product Trade and Generic Name}
5190502
(32 years)

Patient received cariprazine from 18 Feb 2011 to 28 Nov 2011,
Pregnancy and was discontinued from the study due to the pregnancy. The
Cariprazine
1.5-6 mg ongoing as of patient’s last menstrual period was reported as 24 Oct 2011 and
last report on 25 Nov 2011 at Visit 24, the patient had a positive serum
(284 days)
beta-HCG test result. Gestational age at exposure was 5 weeks
and 1 day. As of 01 May 2012 the pregnancy was ongoing.

a. Days on IP = stop date of treatment – start date of treatment + 1. ADT = antidepressant therapy; HCG = human chorionic
gonadotropin; IP = investigational product; PID = patient identification number. Source: 5.3.5.3 ISS, Table 13.4-1, page 400

Table 156: Pregnancies Reported From 01 May 2012 through 31 Oct 2012 –
Cariprazine Clinical Development Program
AER No./
PID No.
(Age)

IP

Outcome

Description

RGH-MD-56
1000030320/
00856007
(28 years)

Blinded IP Healthy baby Patient received double-blind investigational product (placebo or
cariprazine) from 08 Mar 2012 to 02 May 2012. On
delivered
02 May 2012, the pregnancy was diagnosed and the patient was
discontinued prematurely from the study. A healthy baby boy
(b) (6)
was delivered on
.

RGH-MD-11
1000031538/ Cariprazine
0831175
(27 years)

Elective
abortion

Patient received cariprazine from 06 Jan 2012 to 16 Jun 2012.
The patient was discontinued prematurely from the study
because of the pregnancy. On 07 Jul 2012 the patient had an
elective abortion.

AER = adverse event report; IP = investigational product; PID = patient identification.
Electronically copied and reproduced from sponsor’s submission: 120-Day Safety Update, Table 13.2-1, page 88

In addition, there was a report of a pregnancy in the sexual partner of a male patient who
participated in Trial RGH-MD-11 (PID 0070427); however, the patient was uncertain if he
was the father because his partner reported sexual activity with multiple partners. No
additional information on the pregnancy was available.

7.6.2 Overdose, Drug Abuse Potential, Withdrawal and Rebound
Cariprazine has been administered to healthy subjects in doses up to 2.5 mg/day and to
patients with schizophrenia in doses up to 21 mg/day. Trial RGH-MD-18 determined that
the MTD of cariprazine in patients with schizoaffective disorder was 18 mg/day.
An accidental overdose of cariprazine 48 mg was reported in Trial RGH-PK-15, an
ongoing, multiple-dose positron emission tomography trial. A 28-year-old male patient with
schizophrenia received an accidental overdose of cariprazine 48 mg on Study Day 1,
instead of the scheduled dose of 12 mg. Over the first several hours, the patient
experienced sedation and had orthostasis. His other vital signs were normal. Starting from
mid-afternoon of the same day, all of his vital signs, including orthostatic measurements,
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were normal. Routine laboratories (basic metabolic panel, electrolytes, complete blood
count, liver function tests, and CPK), ECG, mental status exam, and physical exam were all
normal. He was initially placed on strict bed rest, constant observation, and hourly vital
signs, as well as hourly neurological evaluation. The patient was back to his normal
activities by evening of the day of the overdose and was continued in the trial after 3 days
of not receiving cariprazine.
There were no reported overdoses of cariprazine in Groups 1A, 1B, or 2A. In Group 2B,
there were 2 events of cariprazine overdose: 1 accidental overdose (PID 0023667) and 1
intentional overdose (PID 0043684). In both cases, no other TEAEs were reported
temporally to the overdose.
Table 157: Patients who Took an Overdose of Cariprazine (Group 1 and Group 2) –
Safety Population)
Study

AE Preferred Term

Overdose

Study Day

Action
Taken

0023667
(43/male)

RGH-MD-36

Accidental
overdose

Cariprazine 18mg/day
for 1 day

Day 43

None

0043684
(46/male)

RGH-MD-36

Patient No.
(Age/Sex)

Intentional
Cariprazine 24 mg/day
Days 66-67
overdose
for 2 days
Source: 5.3.5.3 ISS, Table 13.5-1, page 402

None

Cariprazine did not demonstrate abuse potential in animal models of cocaine addiction.
Although cariprazine was not systemically studied in humans for abuse potential or physical
dependence, the clinical trials revealed no drug-seeking behavior. A search of the
databases of the schizophrenia (Group 1) and bipolar mania (Group 2) trials for adverse
events associated with abuse potential was done. Overall, there was no suggestion of
abuse potential with cariprazine.
Possible withdrawal effects were not systematically evaluated in the clinical development
program. Review of newly emergent adverse event (NEAE) data for the safety follow-up
periods in the Group 1 schizophrenia trials and the Group 2 bipolar mania trials showed no
unexpected events occurring after discontinuation of cariprazine therapy. The incidence of
NEAEs was low, and the percentage of patients with events was similar for the placebo and
cariprazine treatment groups in the controlled trials.

7.7 Additional Submissions / Safety Issues
7.7.1 Effect on Ability to Drive or Operate Machinery
The effect of cariprazine on the ability to drive or operate machinery was not systematically
evaluated in the clinical program.
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akathisia and EPS were generally manageable with treatment. Akathisia and EPS AEs led
to trial discontinuation in relatively few patients.
In the schizophrenia program, the incidence of EPS-related TEAEs, including akathisia, as
well as the incidence of restlessness, constipation, nausea, headache, sedation, orthostatic
hypotension, subtle mean increases in systolic blood pressure and pulse rate, and mean
increases in body weight and weight circumference (and the percentage of patients with ≥
7% weight gain) tended to be higher in the cariprazine 6-12 mg subgroup compared with
the 1.5-6 mg subgroup. There was no evidence of a dose response for any of these TEAEs
with lower cariprazine doses, that is, doses ranging from 1.5 mg/day to 6 mg/day, in the 6week schizophrenia fixed-dose trials. However, a dose-response was observed for
treatment-emergent changes in fasting glucose in the fixed-dose trials (1.5-6 mg/day).
In the bipolar program, the fixed-flexible dose trial (RGH-MD-33) demonstrated that
akathisia, tremor, constipation and diarrhea were reported by more patients in the
cariprazine 6-12 mg subgroup than in the 3-6 mg subgroup; however, extrapyramidal
disorder was reported by fewer patients in the cariprazine 6-12 mg subgroup than in the 3-6
mg subgroup.
The overall incidence of tardive dyskinesia with cariprazine treatment was small, and there
was minimal if any increased risk of seizure associated with cariprazine. There was one
case of neuroleptic malignant syndrome reported. The risk of thromboembolic events
associated with cariprazine treatment appears to be minimal.
Small dose-related increases in aminotransferase levels that were not associated with
bilirubin elevations occurred with cariprazine relative to placebo across both indications. No
patient met criteria for Hy’s Law. Transient increases in CPK that were occasionally
associated with positive urine myoglobin were reported across both indications. In the
short-term schizophrenia and bipolar trials, cariprazine had minimal effects on lipid
parameters and a small effect on glucose parameters. However, with prolonged exposure,
gradual upward shifts in lipid and glucose parameters were observed.
Changes in ECG parameters in cariprazine-treated patients were similar to those of
placebo patients.
Regarding potential ocular toxicity, cariprazine therapy was associated with a higher
incidence of ocular TEAEs relative to placebo (approximately 4% and 2%, respectively, in
pooled placebo-controlled trials in schizophrenia and bipolar mania). Overall, the most
commonly reported TEAE was blurred vision, the majority of which were mild, followed by
dry eye, conjunctivitis, eye irritation, and blepharospasm. Two cariprazine-treated patients
had TEAEs of color vision abnormalities, and cataracts were reported in two cariprazinetreated patients. There were positive and negative lenticular shifts in LOCS III, which the
sponsor attributes to “inherent variability of the testing procedure.” However, in both Groups
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1B and 2B, there were more positive than negative shifts in the more severe category
(Class III; see Table 119 and Table 120).
Approximately 13% of patients tested with OCT in Trial RGH-MD-11 had at least one postbaseline abnormal OCT in at least one eye (see Table 121). The interpretation of these
results is difficult because of inconsistencies in the data collected, lack of adequate
baseline ocular evaluation, or lack of adequate follow-up. For example, in one of the 2
cases of cataracts described above (PID 1051621), the cataract was determined to have
resolved by the end of the trial, which is highly improbable. In the other case (PID
0223623), the cataract was noted in the right eye on Day 32 but apparently moved to the
left eye on Day 35. The discrepancy as to whether the cortical change occurred in the right
eye or left eye could not be resolved, and the ophthalmologist voiced the opinion that the
cataract may have been present at baseline and was missed due to its peripheral location.
PID 6050520, a 22-year-old patient described above, had an OCT scan which revealed
retinal nerve fiber layer (RNFL) thickness decreased in both eyes which the study-center
ophthalmologist considered to be compatible with mild anterior optic neuropathy in the right
eye. Two independent ophthalmologists recruited by the sponsor later concluded that the
RNFL thickness changes were compatible with the patient’s myopia and not with optic
neuropathy, in contradiction with the study-center ophthalmologist. In addition, PID
0831125, who developed color blindness during cariprazine treatment, was referred to a
retina specialist, did not keep the appointment, and was lost to follow-up. Furthermore, in
my review of numerous additional ocular narratives provided by the sponsor, I have found
several cases of abnormal OCT scan results during cariprazine treatment including cases
of macular edema, macular degeneration, intra-retinal foveal edema, retinal thickening, and
thinning of the nerve fiber layer in both eyes. In many of these cases, baseline OCT scans
were not done, so it is difficult to determine whether these are new findings related to
cariprazine treatment.

8 Postmarket Experience
No postmarketing data is available. Cariprazine is not marketed anywhere in the world, nor
has it received approval for marketing in any country and subsequently been withdrawn or
suspended.
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9 Appendices
9.1 Literature Review/References
Cariprazine is a new investigational product and is not marketed anywhere in the world.
Therefore, there is no relevant literature available from a clinical standpoint.

9.2 Labeling Recommendations
At the time of this review, internal labeling discussions are beginning. It is apparent that
major revisions to the sponsor’s proposed labeling will be required. This will be
addressed at a later date in an addendum to this review.

9.3 Advisory Committee Meeting
No Advisory Meeting is planned for this application.
__________________________
Francis E. Becker, M.D., F.A.C.P.
Medical Officer,
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