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AB S TRA C T

Objectives: To evaluate cariprazine in adults with older- and younger-age

bipolar I disorder (OABD-I and YABD-I) and compare treatment effects between

them. Design and setting: Pooled post-hoc analysis of studies in depressive or

acute manic/mixed episodes associated with bipolar I disorder. Partici-

pants: 475/1383 patients (34.3%) in 3 depression trials and 238/1037 patients

(23.0%) in 3 manic/mixed trials were OABD-I. Interventions: Depression: pla-

cebo, cariprazine 1.5 mg/day, 3.0 mg/day, pooled 1.5-3.0 mg/day. Manic/

mixed: placebo, cariprazine 3.0-6.0 mg/day, and 9.0-12.0 mg/day.

Measurements: Montgomery-A
�
sberg Depression Rating Scale (MADRS), Clinical

Global Impression of Severity (CGI-S), and Young Mania Rating Scale (YMRS).

Results: In bipolar I depression, mean change from baseline in MADRS was sig-

nificantly greater for the pooled cariprazine group vs. placebo in OABD-I

(�13.72 vs. �11.98; p < 0.05) and for each cariprazine group vs. placebo among

YABD-I. There was no significant difference in treatment effect between OABD-I

and YABD-I for either individual cariprazine group vs. placebo.

For mania/mixed states, mean change in YMRS was significantly greater for

cariprazine 3.0-6.0 mg/day vs. placebo in OABD-I (�19.04 vs. �12.45;

p < 0.001) and for both cariprazine groups in YABD-I (�12.49, �19.66 and

�18.05 for placebo, cariprazine 3.0−6.0 mg/day and 9.0−12.0 mg/day, respec-

tively [both p < 0.0001 vs. placebo]). There was no significant difference in
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treatment effect between OABD-I and YABD-I for cariprazine 3.0−6.0 mg/day

vs. placebo; there was a significantly higher treatment effect for cariprazine 9.0

−12.0 mg/day vs. placebo in the YABD-I subpopulation vs. OABD-I (4.20;

p < 0.05). Conclusions: Cariprazine appears to be effective for both depressive

and manic/mixed episodes of bipolar I disorder, regardless of age. (Am J Geriatr

Psychiatry 2025; 33:372−386)
Editorial accompaniment, please see page 387.
Highlights

� What is the primary question addressed by this study?
Is cariprazine effective for the treatment of older adults with bipolar I disorder (OABD-I: aged ≥50 years)?

� What is the main finding of this study?
Cariprazine is efficacious for both depressive and manic episodes of bipolar I disorder regardless of age; and

the currently recommended dose ranges for cariprazine are appropriate for all ages.

� What is the meaning of the finding?
The analyses provide reassurance that treatment with cariprazine is appropriate and similar for both older

and younger patients with bipolar I disorder.
INTRODUCTION

T he International Society of Bipolar Disorder
(ISBD) task force on older adults with bipolar

disorder (BD) has defined older-age bipolar disorder
(OABD) as BD in individuals aged 50 years or older.1

The prevalence of BD in older adults is conserva-
tively estimated to be 0.5%−1.0%, lower than in youn-
ger adults.1−3 However, approximately 10% of
inpatients and 6% of outpatients within the geriatric
psychiatry subpopulation have BD,4 and these
patients are some of the highest users of psychiatric
and physical health services.5 The number of individ-
uals with OABD is expected to increase with the
global aging demographic.1,6

In OABD, depressive and cognitive symptoms
tend to be more common and severe relative to youn-
ger-aged bipolar disorder (YABD; adults <50 years),
while symptoms of mania or hypomania are often
less prominent.7 Research suggests that, as individu-
als with BD continue to age, there are progressively
shorter inter-episode intervals and more frequent
relapses after mood episodes.8

Published, prospective research analyzing efficacy
and safety of medication treatments for individuals
with OABD is minimal.7 This paucity of evidence
supporting effective treatments among the growing
OABD population and the lack of emphasis on issues
related to the OABD population included in current
guidelines demonstrates a need for further analysis of
existing data to ensure they receive appropriate care.9

Indeed, there has only been one prospective random-
ized controlled trial (RCT) on the treatment of acute
mania exclusively in the OABD population,10 and
none for the treatment of acute depressive episodes in
OABD.1,11

Cariprazine is a potent dopamine D3-preferring
D3/D2 receptor partial agonist and serotonin 5-HT1A

receptor partial agonist; part of the second-generation
atypical antipsychotic class.12 Efficacy and safety of
cariprazine have been demonstrated for the treatment
of people aged 18 to 65 with bipolar I disorder, in 3
pivotal studies in individuals with acute depressive
episodes (at doses of 0.75 to 3.0 mg/day) and 3 piv-
otal studies in individuals with acute manic/mixed
episodes (at doses of 3.0 to 12.0 mg/day).13−18. In the
United States, cariprazine is approved for the acute
management of manic/mixed episodes and depres-
sive episodes associated with bipolar I disorder, the
treatment of schizophrenia, and adjunctive therapy to
antidepressants for the treatment of major depressive
disorder. There are no specified dosing or indication
differences between adults and older adults.19 In the
373
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present study, we performed a pooled post-hoc anal-
ysis to compare the efficacy and safety of cariprazine
vs. placebo in OABD-I and YABD-I subpopulations,
for both acute depressive and mania/mixed episodes.
We also compared the treatment effect of cariprazine
in OABD-I and YABD-I populations.
METHODS

Post-hoc analyses were performed by pooling data
from three pivotal studies evaluating cariprazine in
the treatment of depressive episodes associated with
bipolar I disorder (bipolar I depression) or from three
pivotal studies of cariprazine in the treatment of
manic or mixed episodes associated with bipolar I
disorder.13−18 All of the trials were in adults (aged 18
to 65 years old) and were placebo-controlled. The
studies for bipolar I depression (NCT02670538,
NCT02670551, NCT01396447) were conducted from
2011 to 2018 in the US, Ukraine, Russia, Bulgaria, Cro-
atia, Serbia, Slovakia, Estonia, Lithuania, Poland,
Canada, and Colombia. The studies for bipolar mania
(NCT00488618, NCT01058096, NCT01058668) were
conducted from 2007 to 2011 in the US, Russia,
Ukraine, Croatia, Serbia, and India.
Acute Depressive Episodes

The acute bipolar I depression trials evaluated cari-
prazine at fixed doses of 0.75 mg, 1.5 mg or 3.0 mg/
day. The primary efficacy outcome of these trials was
change in Montgomery-A

�
sberg Depression Rating

Scale (MADRS) total score from baseline to week 6.
Change in Clinical Global Impression of Severity
(CGI-S) score from baseline to week 6 was a second-
ary outcome, while change in Young Mania Rating
Scale (YMRS) score from baseline to week 6 was
included among the safety measures to assess for
switches in mood polarity.
Acute Manic/Mixed Episodes

The acute mania/mixed trials evaluated caripra-
zine at flexible doses ranging from 3.0 to 12.0 mg/
day. The primary efficacy outcome of these studies
was change in the YMRS total score from baseline to
week 3. Change in CGI-S score and MADRS score
374
from baseline to week 3 were secondary and addi-
tional outcomes included in all three trials.
Analyses

For the current analyses, data were drawn from
pooled intent-to-treat (ITT) populations (≥1 postbase-
line measurement of the primary efficacy outcome)
and safety populations (≥1 dose of investigational
product).

In the bipolar I depression data set, the results pre-
sented focus on the 1.5 mg/day and 3.0 mg/day
doses, as well as a pooled cariprazine group (1.5 or
3.0 mg/day) vs. placebo. The 0.75 mg/day data from
the single trial that included this dose were omitted.

In the manic/mixed episodes data set, results were
stratified based on modal daily dose of cariprazine to
generate data for 3.0 to 6.0 mg/day and 9.0 to
12.0 mg/day vs. placebo. While results with both
doses are presented, the Food and Drug Administra-
tion (FDA)-approved dose range for manic/mixed
episodes is 3.0 to 6.0 mg/day.

The pooled cariprazine dose arm was chosen for
inclusion in the bipolar I depression analyses based
on its inclusion in prior publications on this medica-
tion as a treatment for bipolar I depression.13

In the ITT populations, individual or pooled cari-
prazine groups were compared to placebo for the pri-
mary and secondary outcome measurements listed
above for OABD-I (age ≥50 years) and YABD-I (age
≤49 years) populations. To evaluate changes in out-
come measures, least squares mean (LSM) change
from baseline and least squares mean difference of
change (LSMD) vs. placebo were calculated using a
mixed-effects model for repeated measures (MMRM).

In the current investigation, MMRM analyses were
carried out to determine if there were differences in
outcomes between the OABD-I and YABD-I popula-
tions. In each model, the change in the outcome is the
dependent variable (i.e., bipolar I depressive episodes:
MADRS; mania/mixed episodes: YMRS), while cova-
riates were baseline scores on the outcome in ques-
tion, visit, treatment, age group, and the interaction
item of treatment and age group.

Additional analyses of the bipolar I depression
pooled data included MADRS response and remis-
sion rates, and changes in the MADRS concentration
and sleep items from baseline. Additional analyses of
the mania/mixed pooled data included YMRS
Am J Geriatr Psychiatry 33:4, April 2025
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response and remission rates and changes in YMRS
sleep and irritability items from baseline.
RESULTS

Bipolar I Depression Baseline Characteristics

The pooled ITT population from the 3 bipolar I
depression trials consisted of 1383 patients, of which
475 (34.3%) were OABD-I patients and 908 (65.7%)
were YABD-I patients. Except for age, the OABD-I
and YABD-I populations and treatment groups were
balanced for demographics, psychiatric history, and
mean baseline MADRS, CGI-S, and YMRS scores
(Table 1). Similar percentages of OABD-I (84.3%) and
YABD-I (76.9%) patients completed the trials.
Bipolar I Depression Efficacy

MADRS total score

At week 6, for the OABD-I population, mean
change in MADRS total score from baseline was sig-
nificantly greater for the pooled cariprazine group vs.
placebo (LSM change from baseline �13.72 vs.
�11.98; LSMD vs. placebo �1.74; 95% CI �3.46 to
�0.03; p < 0.05; Fig. 1). However, the mean changes
from baseline for the individual cariprazine dose
groups (1.5 or 3.0 mg/day) were not significantly dif-
ferent from placebo.

In the YABD-I population, mean change in
MADRS total score from baseline was significantly
greater for both cariprazine dose groups and the
pooled group vs. placebo. LSM change from baseline
was �12.09 for placebo, �15.47 for cariprazine
1.5 mg/day (LSMD vs. placebo �3.39, 95% CI �5.00
to �1.78; p < 0.0001), �14.84 for cariprazine 3.0 mg/
day (LSMD vs. placebo �2.76, 95% CI �4.39 to �1.13;
p < 0.001), and �15.17 for the pooled cariprazine
group (LSMD vs. placebo �3.10, 95% CI �4.51 to
�1.68; p < 0.0001).

MMRM analysis of mean change in MADRS total
score from baseline indicated no significant treatment
difference between OABD-I and YABD-I populations
for individual or pooled cariprazine groups vs. pla-
cebo for each dose-specific comparison (Fig. 1).
Am J Geriatr Psychiatry 33:4, April 2025
Other MADRS analyses

In both the MADRS response (≥50% total score
reduction) and remission (total score ≤10) analyses
(Figures S1 and S2), each of the YABD-I cariprazine
dose groups were associated with significantly
greater rates of response and remission compared to
placebo. In the OABD-I population, none of the indi-
vidual cariprazine groups reached statistical signifi-
cance for MADRS response rate vs. placebo, while the
pooled cariprazine group had a significantly higher
remission rate vs. placebo.
MADRS sub-item analyses

For mean change in MADRS concentration score
from baseline (Figure S3), statistically significant dif-
ferences were noted for the cariprazine 1.5 mg/day
and pooled cariprazine groups vs. placebo in both the
OABD-I and YABD-I populations, but not for caripra-
zine 3.0 mg/day vs. placebo in either population. For
mean change in the MADRS sleep item score from
baseline (Figure S4), no cariprazine dose group
achieved a statistically significant difference vs. pla-
cebo among the OABD-I or YABD-I populations.
CGI-S

Among OABD-I patients, mean changes from base-
line vs. placebo were significantly greater for the cari-
prazine 1.5 mg/day and pooled cariprazine groups,
but not for the cariprazine 3.0 mg/day group (Fig. 2).
In the YABD-I subgroup, all cariprazine individual
and pooled dose groups had significantly greater
mean changes from baseline vs. placebo. MMRM
analysis of CGI-S indicated no significant treatment
difference between OABD-I and YABD-I populations
for any cariprazine group vs. placebo for each dose-
specific comparison (Fig. 2).
Bipolar I Depression Safety

Safety summary

Discontinuations due to adverse events in the
OABD-I population were 6.6% for placebo, and 2.8%,
7.0% and 5.0% for cariprazine 1.5 mg/day, 3.0 mg/
day, and pooled groups, respectively. In the YABD-I
population, 4.2% of placebo-treated patients
375



TABLE 1. Baseline Characteristics, Pooled Bipolar-I Depression Trials

Older-aged Bipolar-I Disorder (OABD-I)

Patients (Age ≥ 50 years)

Younger-age Bipolar-I Disorder (YABD-I)

Patients (Age ≤ 49 years)

Placebo

(n = 179)
Cariprazine

PBO (n = 281)
Cariprazine

Demographics − Pooled ITT

Population

1.5 mg/d

(n = 142)

3.0 mg/d

(n = 154)

Pooled CAR

(n = 296)

1.5 mg/d

(n = 319)

3.0 mg/d

(n = 308)

Pooled CAR

(n = 627)

Mean age, years (SD) 56.3 (4.11) 55.9 (4.29) 55.4 (3.99) 55.6 (4.13) 36.4 (8.48) 35.8 (8.55) 36.5 (8.35) 36.1 (8.46)

Female, % 90 (50.3) 85 (59.9) 95 (61.7) 180 (60.8) 182 (64.8) 209 (65.5) 184 (59.7) 393 (62.7)

Race, n (%) White 141 (78.8) 115 (81) 120 (77.9) 235 (79.4) 201 (71.5) 231 (72.4) 231 (75) 462 (73.7)

Black 36 (20.1) 25 (17.6) 32 (20.8) 57 (19.3) 72 (25.6) 72 (22.6) 68 (22.1) 140 (22.3)

Other 2 (1.1) 2 (1.4) 2 (1.3) 4 (1.4) 8 (2.8) 16 (5) 9 (2.9) 25 (4)

Mean weight, kg (SD) 81.41 (15.92) 83.19 (17.68) 83.08 (17.51) 83.13 (17.56) 85.89 (21.77) 85.22 (22.62) 84.33 (20.60) 84.78 (21.64)

Mean BMI, kg/m2 (SD) 28.33 (5.19) 29.05 (6.06) 29.15 (5.71) 29.10 (5.87) 29.98 (7.47) 29.64 (7.55) 29.29 (7.27) 29.47 (7.41)

Mean MADRS score (SD) 30.8 (4.64) 30.9 (4.20) 31.0 (4.61) 31.0 (4.41) 30.6 (4.49) 30.8 (4.39) 31.1 (4.88) 31.0 (4.63)

Mean CGI-S score (SD) 4.5 (0.52) 4.5 (0.57) 4.5 (0.55) 4.5 (0.56) 4.5 (0.53) 4.5 (0.55) 4.5 (0.54) 4.5 (0.55)

Mean YMRS score (SD) 3.8 (2.17) 3.9 (2.31) 4.0 (2.27) 4.0 (2.28) 4.4 (2.42) 4.2 (2.29) 4.1 (2.30) 4.1 (2.30)

Older-aged Bipolar-I Disorder (OABD-I)

Patients (Age ≥ 50 years)

Younger-age Bipolar-I Disorder (YABD-I)

Patients (Age ≤ 49 years)

Placebo

(n = 181)
Cariprazine PBO

(n = 287)
Cariprazine

Psychiatry history,

Safety Population

1.5 mg/d

(n = 145)

3.0 mg/d

(n = 157)

Pooled CAR

(n = 302)

1.5 mg/d

(n = 325)

3.0 mg/d

(n = 312)

Pooled CAR

(n = 637)

Mean age of onset of current

episode, years (SD)

55.9 (4.15) 55.5 (4.3) 55.1 (4.0) 55.3 (4.14) 36.0 (8.51) 35.5 (8.52) 36.2 (8.38) 35.8 (8.45)

Mean duration of current episode, months (SD) 3.35 (2.45) 3.46 (2.42) 3.11 (1.94) 3.28 (2.19) 3.79 (2.58) 3.87 (2.63) 3.75 (2.54) 3.81 (2.59)

Duration of current episode, n (%) ≤3 mos 108 (59.7) 87 (60) 95 (60.5) 182 (60.3) 146 (50.9) 166 (51.1) 161 (51.6) 327 (51.3)

>3 to 6 mos 48 (26.5) 34 (23.4) 52 (33.1) 86 (28.5) 83 (28.9) 94 (31.7) 99 (31.7) 193 (30.3)

>6 to 12 mos 25 (13.8) 24 (16.6) 10 (6.4) 34 (11.3) 58 (20.2) 65 (20) 52 (16.7) 117 (18.4)

Mean no. of prior manic/mixed episodes (SD) 4.5 (4.15) 4.4 (4.33) 4.4 (4.98) 4.4 (4.67) 4.8 (6.04) 4.2 (4.37) 4.5 (5.21) 4.3 (4.80)

Mean no. of prior depressive episodes (SD) 7.0 (6.38) 6.9 (5.48) 7.8 (11.35) 7.3 (9.02) 6.9 (7.80) 7.1 (7.59) 6.3 (6.56) 6.7 (7.11)

Notes: ITT population consisted of patients with at least one postbaseline MADRS result; Safety population consisted of patients who had taken
at least 1 dose of study medication.
BMI: body mass index; CAR: cariprazine; CGI-S: Clinical Global Impression of Severity; d: day; ITT: intent-to-treat; MADRS: Montgomery-Asberg

Depression Rating Scale; PBO: placebo; SD: standard deviation; YMRS: Young Mania Rating Scale.

Effect of Cariprazine on Outcomes in Older-aged and Younger-aged
discontinued due to adverse events, as did 6.2%,
8.3%, and 7.2% of cariprazine 1.5 mg/day, 3.0 mg/
day, and pooled groups, respectively (Table 2). A
higher proportion of patients treated with cariprazine
experienced akathisia in both the OABD-I population
and the YABD-I population (Table 2). A complete list
of the most common individual treatment-emergent
adverse events is shown in Table 2. Discontinuation
due to akathisia was ≤3% across all treatment groups
in both patient populations (Table S1).
Risk of mood polarity switch

Analysis of changes in YMRS total scores from
baseline to week 6 (Fig. 3) did not suggest a risk of
manic switch. Among OABD-I patients and YABD-I
patients, there were no significant differences
between any individual or pooled cariprazine dose
376
groups and placebo in YMRS change from baseline.
MMRM analysis showed no significant treatment dif-
ference for any comparison of cariprazine vs. placebo
between OABD-I and YABD-I populations.
Bipolar I Mania/Mixed Baseline Characteristics

The pooled ITT population from the 3 manic/-
mixed trials consisted of 1037 patients, of which 238
(23.0%) were OABD-I patients and 799 (77.0%) were
YABD-I patients. The OABD-I and YABD-I popula-
tions and treatment groups were balanced for demo-
graphics (apart from age), psychiatric history, and
mean baseline YMRS, CGI-S, and MADRS scores
(Table 3). Similar percentages of OABD-I (74.1%) and
YABD-I (68.9%) patients completed the trials.
Am J Geriatr Psychiatry 33:4, April 2025



FIGURE 1. Changes in MADRS scores from baseline to week 6, bipolar I depression, by treatment and age group, pooled data, ITT.
CAR: cariprazine; ETD: estimated treatment difference; ITT: intent-to-treat; LSM: least squares mean; LSMD: least squares mean dif-
ference vs. placebo; MADRS: Montgomery-A

�
sberg Depression Rating Scale; MMRM: mixed model for repeated measures, treatment

effect (cariprazine vs. placebo) for OABD-I vs. YABD-I population; OABD-I: older-age bipolar I disorder; YABD: younger-aged bipolar
I disorder.

FIGURE 2. Changes in CGI-S from baseline to week 6, bipolar I depression, by treatment and age group, pooled data, ITT. CAR: cari-
prazine; CGI-S: Clinical Global Impression of Severity; ETD: estimated treatment difference; ITT: intent-to-treat; LSM: least squares
mean of change from baseline; LSMD: least squares mean difference vs. placebo; MMRM: mixed model for repeated measures, treat-
ment effect (cariprazine vs. placebo) for OABD-I vs. YABD-I population; OABD-I: older-age bipolar I disorder; YABD: younger-aged
bipolar I disorder.

Garel et al.
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TABLE 2. Safety Summary, Pooled Bipolar-I Depression Trials (Safety Population)

Older-aged Bipolar-I Disorder (OABD-I) Patients

(Age ≥ 50 years)

Younger-age Bipolar-I Disorder (YABD-I) Patients

(Age ≤ 49 years)

Placebo

(n = 179)
Cariprazine PBO

(n = 281)
Cariprazine

1.5 mg/d

(n = 142)

3.0 mg/d

(n = 154)

Pooled CAR

(n = 296)

1.5 mg/d

(n = 319)

3.0 mg/d

(n = 308)

Pooled CAR

(n = 627)

Any TEAE, n (%) 81 (44.8) 71 (49.0) 80 (51.0) 151 (50.0) 156 (54.4) 191 (58.8) 191 (61.2) 382 (60)

Serious AE, n (%) 3 (1.7) 3 (2.1) 2 (1.3) 5 (1.7) 9 (3.1) 2 (0.6) 2 (0.6) 4 (0.6)

AE leading to

discontinuation, n (%)

12 (6.6) 4 (2.8) 11 (7.0) 15 (5.0) 12 (4.2) 20 (6.2) 26 (8.3) 46 (7.2)

Akathisia 1 (0.6) 5 (3.4) 11 (7.0) 16 (5.3) 9 (3.1) 21 (6.5) 34 (10.9) 55 (8.6)

Diarrhoea - - - - 13 (4.5) 17 (5.2) 5 (1.6) 22 (3.5)

Headache 9 (5.0) 11 (7.6) 15 (9.6) 26 (8.6) 34 (11.8) 20 (6.2) 20 (6.4) 40 (6.3)

Insomnia 12 (6.6) 7 (4.8) 12 (7.6) 19 (6.3) 18 (6.3) 17 (5.2) 28 (9.0) 45 (7.1)

Nausea 5 (2.8) 8 (5.5) 7 (4.5) 15 (5.0) 8 (2.8) 23 (7.1) 28 (9.0) 51 (8.0)

Restlessness - - - - 10 (3.5) 8 (2.5) 27 (8.7) 35 (5.5)

Somnolence - - - - 10 (3.5) 12 (3.7) 19 (6.1) 31 (4.9)

Notes: AE: adverse event; CAR: cariprazine; d: day; TEAE: treatment-emergent adverse event.

FIGURE 3. Changes in YMRS total score from baseline to week 6, bipolar I Depression, by Treatment and Age Group, Pooled Data,
ITT. CAR: cariprazine; ETD: estimated treatment difference; ITT: intent-to-treat; LSM: least squares mean; LSMD, least squares mean
difference vs. placebo; MMRM: mixed model for repeated measures, treatment effect (cariprazine vs. placebo) for OABD-I vs. YABD-
I population; OABD-I: older-age bipolar I disorder; YABD: younger-aged bipolar I disorder; YMRS: Young Mania Rating Scale.

Effect of Cariprazine on Outcomes in Older-aged and Younger-aged
Bipolar I Mania/Mixed Efficacy

YMRS total score

At week 3, for the OABD-I population, mean
change in YMRS total score from baseline was
378
significantly greater for the cariprazine 3.0 to 6.0 mg/
day group vs. placebo (LSM change from baseline
�19.04 vs.�12.45; LSMD vs. placebo �6.59; 95% con-
fidence interval [CI] �10.12 to �3.06; p < 0.001;
Fig. 4). However, the mean change from baseline for
Am J Geriatr Psychiatry 33:4, April 2025



TABLE 3. Baseline Characteristics, Pooled Bipolar-I Manic / Mixed Trials

Demographics & characteristics−
Pooled ITT Population

Older-aged Bipolar-I Disorder

(OABD-I) Patients (Age ≥ 50 years)

Younger-age Bipolar-I Disorder

(YABD-I) Patients (Age ≤ 49 years)

PBO (n = 95)
Cariprazine

PBO (n = 334)
Cariprazine

3-6 mg/d

(n = 67)

9-12 mg/d

(n = 76)

3-6 mg/d

(n = 189)

9-12 mg/d

(n = 276)

Mean age, years (SD) 54.8 (3.93) 55.5 (3.98) 54.4 (3.29) 34.5 (8.82) 35.8 (9.22) 34.6 (9.10)

Female, n (%) 44 (46.3) 33 (49.3) 36 (47.4) 126 (37.7) 78 (41.3) 103 (37.3)

Race, n (%) White 60 (63.2) 55 (82.1) 36 (47.4) 141 (42.2) 99 (52.4) 119 (43.1)

Black 22 (23.2) 9 (13.4) 30 (39.5) 80 (24.0) 57 (30.2) 68 (24.6)

Asian 13 (13.7) 2 (3.0) 9 (11.8) 107 (32.0) 32 (16.9) 86 (31.2)

Other 0 1 (1.5) 1 (1.3) 6 (1.8) 1 (0.5) 3 (1.1)

Mean weight, kg (SD) 80.81 (16.52) 80.49 (15.96) 79.26 (18.19) 76.57 (19.76) 79.92 (18.63) 74.53 (19.84)

Mean BMI, kg/m2 (SD) 28.67 (5.63) 27.87 (4.85) 27.58 (5.21) 26.5 (5.6) 27.58 (5.79) 26.12 (5.78)

Mean YMRS Score (SD) 31.2 (6.32) 33.8 (5.53) 32.4 (4.9) 32.0 (5.45) 31.7 (5.39) 32.5 (5.43)

Mean CGI-S Score (SD) 4.7 (0.72) 4.8 (0.58) 4.8 (0.57) 4.7 (0.64) 4.6 (0.66) 4.7 (0.65)

Mean MADRS Score (SD) 9.3 (4.0) 9.1 (3.64) 10.2 (3.9) 8.8 (4.11) 9.3 (3.87) 8.8 (4.01)

Older-aged Bipolar-I Disorder (OABD-I) Patients

(Age ≥ 50 years)

Younger-age Bipolar-I Disorder (YABD-I)

Patients (Age ≤ 49 years)

Cariprazine Cariprazine

Psychiatry history,

Safety Population

Placebo

(n = 96)

3-6 mg/d

(n = 67)

9-12 mg/d

(n = 76)

Placebo

(n = 337)

3-6 mg/d

(n = 189)

9-12 mg/d

(n = 276)

Mean age of onset of

BP-I, years (SD)

40.7 (11.51) 35.8 (12.32) 38.5 (12.80) 27.0 (9.98) 24.8 (9.63) 27.9 (9.79)

Mean duration of current

episode, days (SD)

26.3 (33.76) 20.8 (22.06) 21.6 (23.87) 38.9 (208.45) 27.2 (27.17) 36.7 (148.78)

Duration of current

episode, n (%)

≤7 days 15 (15.6) 13 (19.4) 14 (18.4) 43 (12.8) 17 (8.8) 31 (11.2)

>7 to 14 days 35 (36.6) 30 (44.8) 33 (43.4) 137 (40.7) 73 (37.8) 109 (39.5)

>14 to 21 days 14 (14.6) 7 (10.4) 9 (11.8) 51 (15.1) 30 (15.5) 40 (14.5)

>21 days 32 (33.3) 17 (25.4) 20 (26.3) 106 (31.5) 73 (37.8) 96 (34.8)

Mean no. of prior manic/mixed

episodes (SD)

10.6 (9.94) 10.1 (11.89) 10.6 (11.77) 7.9 (7.76) 9.9 (11.51) 7.7 (8.55)

Mean no. of prior depressive

episodes (SD)

3.5 (2.24) 3.2 (2.04) 3.9 (1.97) 2.8 (2.17) 3.2 (2.18) 2.7 (2.12)

Notes: ITT population consisted of patients with at least 1 postbaseline YMRS result; Safety population consisted of patients who had taken at
least 1 dose of study medication.
BMI: body mass index; CAR, cariprazine; CGI-S, Clinical Global Impression of Severity; d, day; ITT, intent-to-treat; MADRS, Montgomery-Asberg

Depression Rating Scale; PBO, placebo; SD, standard deviation; YMRS, Young Mania Rating Scale.
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the cariprazine 9.0 to 12.0 mg/day group was not sig-
nificantly different from placebo (Fig. 4).

In the YABD-I population, mean change from base-
line in YMRS total score was significantly greater for
both cariprazine dose groups vs. placebo. LSM
changes from baseline for placebo and cariprazine 3.0
to 6.0 mg/day groups were �12.49 and �19.66,
respectively (LSMD vs. PBO �7.17; 95% CI �9.20 to
�5.14, p < 0.0001), while for the cariprazine 9.0 to
12.0 mg/day group, it was �18.05 (LSMD vs. PBO
�5.57, p < 0.0001).

MMRM analysis of YMRS total scores indicated no
significant treatment difference between OABD-I and
Am J Geriatr Psychiatry 33:4, April 2025
YABD-I populations for cariprazine 3.0 to 6.0 mg/
day vs. placebo. There was, however, a significantly
higher treatment effect for the cariprazine 9.0
to12.0 mg/day group vs. placebo in the YABD-I
group vs. the OABD-I group (estimated treatment dif-
ference 4.20; standard error 1.89; p < 0.05; Fig. 4).
YMRS sub-item analyses

YMRS response and remission rates were also eval-
uated (Figures S5 and S6), as were changes in YMRS
sleep and irritability items (Figures S7 and S8). Across
all these analyses in the YABD-I population, both
379



FIGURE 4. Changes in YMRS total score from baseline to week 3, bipolar I mania/mixed, by treatment and age group, pooled data,
ITT. CAR: cariprazine; ETD: estimated treatment difference; ITT: intent-to-treat; LSM: least squares mean; LSMD: least squares mean
difference vs. placebo; MMRM: mixed model for repeated measures, treatment effect (cariprazine vs. placebo) for OABD-I vs. YABD-
I population; OABD-I: older-age bipolar I disorder; YABD: younger-aged bipolar I disorder; YMRS: Young Mania Rating Scale.

Effect of Cariprazine on Outcomes in Older-aged and Younger-aged
cariprazine doses separated significantly from pla-
cebo. In the OABD-I population, the 3.0 to 6.0 mg/
day cariprazine group separated from placebo in all
these analyses except YMRS sleep score, whereas the
9.0 to 12.0 mg/day cariprazine group did not achieve
significant differences in any of the analyses.
CGI-S

In the OABD-I subgroup, mean change from base-
line was significantly greater for the cariprazine 3.0 to
6.0 mg/day group vs. placebo, but not for the caripra-
zine 9.0 to 12.0 mg/day group vs. placebo (Fig. 5). In
the YABD-I subgroup, both cariprazine dose groups
had significantly greater mean changes from baseline
vs. placebo. MMRM analysis of CGI-S scores indi-
cated no difference between OABD-I and YABD-I
populations for cariprazine 3.0 to 6.0 mg/day vs. pla-
cebo or for cariprazine 9.0 to 12.0 mg/day vs. pla-
cebo.
Risk of mood polarity switch

Overall, the MADRS results did not suggest a risk
of depressive switch with cariprazine treatment
380
(Fig. 6). Among OABD-I patients, there were no sig-
nificant differences between either cariprazine dose
group compared to placebo in mean change of total
MADRS score from baseline. In the YABD-I analysis,
there was a significant difference in favor of caripra-
zine for the 3.0 to 6.0 mg/day group vs. placebo and
no significant difference between the higher-dose
group and placebo. MMRM analysis indicated no dif-
ference for the comparison of cariprazine 3.0 to
6.0 mg/day or 9.0 to 12.0 mg/day vs. placebo
between OABD-I and YABD-I populations.
Bipolar I Mania/Mixed Safety

Discontinuations due to adverse events in the
OABD-I population were 7.3%, 7.5%, and 17.1% for
placebo, cariprazine 3.0 to 6.0 mg/day, and caripra-
zine 9.0 to 12.0 mg/day, respectively. In the YABD-I
population, the rates of discontinuations due to
adverse events were 7.1%, 12.4%, and 10.9% for pla-
cebo, cariprazine 3.0 to 6.0 mg/day, and cariprazine
9.0 to 12.0 mg/day, respectively (Table 4). A higher
proportion of patients treated with cariprazine experi-
enced akathisia vs. placebo in both the OABD-I (3.1%
of the placebo group, 16.4% of the cariprazine 3.0 to
Am J Geriatr Psychiatry 33:4, April 2025



FIGURE 5. Changes in CGI-S from baseline to week 3, bipolar I mania/mixed, by treatment and age group, pooled data, ITT. CAR:
cariprazine; ETD: estimated treatment difference; ITT: intent-to-treat; LSM: least squares mean; LSMD: least squares mean difference
vs. placebo; MMRM: mixed model for repeated measures, treatment effect (cariprazine vs. placebo) for OABD-I vs. YABD-I popula-
tion; OABD-I: older-age bipolar I disorder; YABD: younger-aged bipolar I disorder.

Garel et al.
6.0 mg/day group and 15.8% of the cariprazine 9.0 to
12.0 mg group) and YABD-I populations (5.0% of the
placebo group, 20.7% of the cariprazine 3.0 to
6.0 mg/day group and 21.7% of the cariprazine 9.0 to
12.0 mg/day group). A complete list of the most com-
mon individual treatment-emergent adverse events is
shown in Table 4. Discontinuation due to akathisia
was ≤3% across all treatment groups in both popula-
tions (Table S2).

DISCUSSION

This post-hoc analysis of 6 pooled pivotal RCTs of
cariprazine in both acute bipolar I depression and
acute bipolar I mania/mixed episodes provides evi-
dence to inform the pharmacologic management of
OABD-I. Treatment of OABD-I is based on very lim-
ited evidence, particularly in the setting of acute epi-
sodes of bipolar depression, which tend to be more
frequent and severe in older adults.7 The only pro-
spective RCT in the OABD-I setting was of lithium
and divalproex in mania/mixed episodes of bipolar I
Am J Geriatr Psychiatry 33:4, April 2025
disorder.10 Other published research in OABD has
included small open-label studies, case series or post-
hoc analyses suggesting benefit of quetiapine, asena-
pine, aripiprazole or risperidone, in older individuals
with acute mania/mixed episodes;20−24 and quetia-
pine, lurasidone and lamotrigine in older individuals
with acute bipolar depression, however the cut-off
age for OABD varies across studies.25−29

The current analysis suggests that cariprazine has
significant treatment effects at approved doses for
both episodes of acute depression and mania/mixed
episodes in OABD-I patients. These benefits were also
evident in the secondary outcome of CGI-S scores,
which may be a more inclusive representation of
overall treatment effectiveness.

In the OABD-I sample from the acute bipolar I
depression trials, the primary outcome analysis
showed that only the pooled cariprazine dose group
led to a statistically significant improvement vs. pla-
cebo in mean change from baseline in MADRS total
score. In the YABD-I population, all cariprazine dose
groups showed improved MADRS total score vs. pla-
cebo, possibly due to the higher number of patients
381



FIGURE 6. Changes in MADRS Scores from Baseline to Week 3, Bipolar I Mania/Mixed, by Treatment and Age Group, Pooled Data,
ITT. CAR, cariprazine; ETD, estimated treatment difference; ITT, intent-to-treat; LSM, least squares mean; LSMD, least squares mean
difference vs. placebo; MADRS, Montgomery-A

�
sberg Depression Rating Scale; MMRM, mixed model for repeated measures, treat-

ment effect (cariprazine vs. placebo) for OABD-I vs. YABD-I population OABD-I, older-age bipolar I disorder; YABD, younger-aged
bipolar I disorder.
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and comparatively larger statistical power. However,
across the analyses, findings consistently suggest that
the 1.5 mg/day cariprazine dose is at least as effica-
cious as the 3.0 mg dose in both the OABD-I and
YABD-I populations. This was reflected in the sec-
ondary outcomes: in the analysis of CGI-S scores
among OABD-I patients and the analysis of the con-
centration item of the MADRS for both OABD-I and
YABD-I patients, the cariprazine 1.5 mg/day group
significantly separated from placebo, while the
3.0 mg/day group did not.

Recognizing that real-life dosing needs to be evalu-
ated on a patient-by-patient basis, our findings sup-
port the recommended starting dose of 1.5 mg/day
for cariprazine for individuals with acute episodes of
bipolar I depression, regardless of age. More gener-
ally, this suggests that individuals with bipolar I
depression respond similarly to treatment regardless
of age. The tolerability of cariprazine was generally
similar across OABD-I and YABD-I populations from
the bipolar I depression clinical development pro-
gram. Consistent with findings in the safety analyses
across the development program, there were
increased rates of akathisia in patients treated with
382
cariprazine; this is not specific to either OABD-I or
YABD-I patients. Of interest, the incidence of akathi-
sia was lower for the OABD-I population than in
YABD-I.

In OABD-I patients with acute mania/mixed epi-
sodes, the lower cariprazine dose range (3.0 to
6.0 mg/day) resulted in significantly higher mean
change from baseline in YMRS score vs. placebo,
while the higher-dose group (9.0 to 12.0 mg/day) did
not. Similar findings were seen for YMRS response
and remission rates and for mean change from base-
line in CGI-S. By contrast, the effects of cariprazine
were significantly greater than placebo in the YABD-I
population for both doses across all efficacy analyses,
except for mean change from baseline in MADRS
score. The rates of discontinuation due to adverse
events were numerically higher for the 9.0 to
12.0 mg/day compared to the 3.0 to 6.0 mg/day cari-
prazine group in OABD-I, but not in YABD-I. These
findings suggest that for OABD-I, there is an ideal
therapeutic range for cariprazine, from 3.0 to 6.0 mg/
day. The 3.0 to 6.0 mg/day dose is also an effective
dose for the YABD-I population (although the benefit
extends beyond the recommended maximum dose of
Am J Geriatr Psychiatry 33:4, April 2025



TABLE 4. Safety Summary, Pooled Bipolar-I Manic / Mixed Trials (Safety Population)

Older-aged Bipolar-I Disorder (OABD-I)
Patients (Age ≥ 50 years)

Younger-age Bipolar-I Disorder (YABD-I)
Patients (Age ≤ 49 years)

Placebo (n = 96) Cariprazine Placebo (n = 337) Cariprazine
3-6 mg/d
(n = 67)

9-12 mg/d
(n = 76)

3-6 mg/d
(n = 189)

9-12 mg/d
(n = 276)

Any TEAE, n (%) 60 (62.5) 50 (74.6) 64 (84.2) 228 (67.7) 160 (82.9) 212 (76.8)
Serious AE, n (%) 3 (3.1) 3 (4.5) 2 (2.6) 8 (2.4) 5 (2.6) 6 (2.2)
AE leading to discontinuation, n (%) 7 (7.3) 5 (7.5) 13 (17.1) 24 (7.1) 24 (12.4) 30 (10.9)
Abdominal Discomfort 2 (2.1) 4 (6.0) 7 (9.2) - - -
Agitation 5 (5.2) 1 (1.5) 4 (5.3) - - -
Akathisia 3 (3.1) 11 (16.4) 12 (15.8) 17 (5.0) 40 (20.7) 60 (21.7)
Constipation 7 (7.3) 5 (7.5) 12 (15.8) 17 (5.0) 11 (5.7) 29 (10.5)
Diarrhoea 2 (2.1) 4 (6.0) 6 (7.9) 19 (5.6) 7 (3.6) 14 (5.1)
Dizziness 3 (3.1) 3 (4.5) 4 (5.3) 15 (4.5) 16 (8.3) 15 (5.4)
Dry Mouth 1 (1.0) 2 (3.0) 4 (5.3)
Dyspepsia 6 (6.3) 3 (4.5) 7 (9.2) 12 (3.6) 14 (7.3) 23 (8.3)
Extrapyramidal Disorder 6 (6.3) 6 (9.0) 4 (5.3) 16 (4.7) 21 (10.9) 49 (17.8)
Headache 12 (12.5) 11 (16.4) 14 (18.4) 43 (12.8) 23 (11.9) 30 (10.9)
Hypertension 1 (1.0) 2 (3.0) 4 (5.3) - - -
Insomnia 6 (6.3) 6 (9.0) 8 (10.5) 20 (5.9) 17 (8.8) 20 (7.2)
Mania 2 (2.1) 2 (3.0) 6 (7.9) - - -
Nausea 5 (5.2) 5 (7.5) 6 (7.9) 26 (7.7) 27 (14.0) 31 (11.2)
Pain in Extremity - - - 4 (1.2) 10 (5.2) 8 (2.9)
Restlessness 3 (3.1) 4 (6.0) 4 (5.3) 7 (2.1) 14 (7.3) 18 (6.5)
Salivary Hypersecretion 1 (1.0) 4 (6.0) 2 (2.6) - - -
Tremor 0 3 (4.5) 8 (10.5) 14 (4.2) 7 (3.6) 19 (6.9)
Vision Blurred 0 3 (4.5) 4 (5.3) - - -
Vomiting 0 3 (4.5) 4 (5.3) 18 (5.3) 22 (11.4) 24 (8.7)

Notes: AE: adverse event; CAR: cariprazine; d: day; TEAE: treatment-emergent adverse event.
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6.0 mg/day of cariprazine into the 9.0 to 12.0 mg/day
range). These findings support the current recom-
mended dosing range of cariprazine 3.0 to 6.0 mg/
day for acute manic/mixed episodes of bipolar I dis-
order, regardless of age.

Reassuringly, these data suggest a low risk of treat-
ment-emergent affective switch (from depression to
mania or vice-versa) with cariprazine in both OABD-I
and YABD-I populations. Similar to bipolar I depres-
sion analyses, safety was consistent with the original
manic/mixed development program. There were
increased rates of akathisia in patients treated with
cariprazine in both OABD-I and YABD-I patients rela-
tive to placebo; these rates were numerically lower in
the OABD-I population. However, the studies were
not designed to compare adverse events between
groups. It is possible that the OABD population may
under-report akathisia, assuming it to be normal,
while the YABD population may be more vigilant for
this known adverse event and report it more actively.
In general, drug-induced movement disorders or
motor side effects are more common and persistent
Am J Geriatr Psychiatry 33:4, April 2025
among older patients receiving antipsychotic
medications.30

Replicated findings from the Global Aging & Geri-
atric Experiments in Bipolar Disorder (GAGE-BD)
database studies found that bipolar disorder symp-
tom severity is associated with poorer functioning in
OABD, highlighting the importance of aggressively
targeting symptoms regardless of age.31,32 The cur-
rent findings provide support on the choice of phar-
macologic treatment options to effectively improve
symptoms and functioning across the lifespan for
people with bipolar disorder, while being well toler-
ated.

Key strengths of this analysis include the robust-
ness of the source data—6 double-blind, placebo-con-
trolled RCTs with a substantial number of patients
aged 50 years or older (n = 475 OABD-I in bipolar I
depression trials; n = 238 OABD-I in manic/mixed tri-
als)—and the availability of data across different cari-
prazine doses.

In addition to the lack of a comparator arm in these
studies, there are inherent limitations to these data
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associated with the post-hoc nature of the analyses—
i.e., the original studies were not prospectively
designed to detect statistical differences across
OABD-I and YABD-I subgroups. While these post-
hoc data are helpful in the setting of limited research,
new prospective studies in the OABD-I population
would be welcome for any treatment used to treat
bipolar disorders in adults. In terms of data limita-
tions, ethnicity information was unavailable in the
original trials and was accordingly not included in
this analysis. Lastly, because there are global differen-
ces in companies with pharmaceutical marketing
rights to cariprazine, indications may differ across
countries. For example, while cariprazine is approved
for the acute management of manic/mixed episodes
and acute depression associated with bipolar 1 disor-
der in the United States and Canada, outside of North
America it is only approved for the treatment of
schizophrenia.19,33

In conclusion, treatment of OABD-I and YABD-I
patients with cariprazine is similarly efficacious and
well-tolerated for acute depressive episodes or acute
manic/mixed episodes associated with bipolar I dis-
order.

CONCLUSIONS

This post-hoc analysis confirms the efficacy of cari-
prazine at the recommended dosing ranges across
adult age groups for the management of acute depres-
sive or manic/mixed episodes of bipolar I disorder.
Within the adult patient population, age is not related
to cariprazine treatment differences within the FDA-
approved dose ranges. Future research should pro-
spectively evaluate this and other treatments for acute
and maintenance phases among OABD-I.
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