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ABSTRACT

Introduction: Anhedonic symptoms in
bipolar I (BP-I) depression are associated with
decreased quality of life and impaired function-
ing. We evaluated the effects of cariprazine in
patients with BP-I depression with lower or
higher levels of anhedonia at baseline.

Methods: Data were pooled from three clini-
cal trials (NCT01396447, NCT02670538,
NCT02670551) analyzing the effects of caripra-
zine 1.5 and 3 mg/day in adults with BP-I
depression. During post hoc analysis, patients
were stratified by baseline median Montgomery-
Asberg Depression Rating Scale (MADRS) anhe-
donia factor score into a lower (score<median)
or higher (score >median) anhedonia subgroup.
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Outcomes included change from baseline to
week 6 in MADRS total and anhedonia factor
score, with the latter also evaluated after adjust-
ing for other depressive symptoms. Between-
group differences in change from baseline to
week 6 were compared using least-squares mean
differences (LSMD) analyzed via a mixed-effect
model for repeated measures.

Results: Median baseline anhedonia factor
score was 19, defining the lower (placebo=211;
cariprazine 1.5 mg/day=200, 3 mg/day=212)
and higher (placebo=249; cariprazine 1.5 mg/
day=261, 3 mg/day=250) anhedonia subgroups.
In the lower subgroup, cariprazine 1.5 mg/day
but not 3 mg/day was superior to placebo in
reducing MADRS total (LSMD [95% CI] 1.5 mg/
day=-2.61 [-4.28,-0.93], P=.0024) and
anhedonia factor scores (-1.70 [-2.77,-0.62],
P=.0021) at week 6. In the higher subgroup,
both cariprazine doses were associated with sig-
nificantly greater reductions than placebo in
MADRS total (1.5 mg/day=-3.01 [-4.84,-1.19],
P=.0012; 3 mg/day=-3.26 [-5.12,-1.40],
P=.0006) and anhedonia factor scores (1.5 mg/
day=-1.97 [-3.13,-0.81], P=.0009; 3 mg/
day=-2.07 [-3.26,-0.89], P=.0006). Anti-anhe-
donic effects were preserved after adjusting for
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other depressive symptoms, suggesting the effect
was not pseudospecific. Patients in the higher
subgroup had higher baseline depression and
therefore the lower subgroup may have had a
floor effect.

Conclusion: Cariprazine demonstrated anti-
depressant and specific anti-anhedonic effects
regardless of baseline anhedonia symptoms in
patients with BP-I depression.

Trial Registration: ClinicalTrials.gov
identifiers, NCT02670538, NCT02670551,
NCT01396447.

PLAIN LANGUAGE SUMMARY

Anhedonia, or the lack of interest or pleasure, is
common in patients with bipolar I depression.
Cariprazine is a medication approved for the
treatment of bipolar I depression. However, its
effect on anhedonia is unclear. To understand
the effect of cariprazine on anhedonia, we com-
bined data from three bipolar I depression trials.
We compared the effect of cariprazine treatment
(1.5 mg or 3 mg per day) for 6 weeks against pla-
cebo in patients who had lower and higher lev-
els of anhedonia before they started treatment. A
total of 1383 patients were included in the study.
There were 623 patients with lower anhedonia
and 760 with higher anhedonia. Patients with
higher anhedonia were more depressed overall
than those with lower anhedonia. In patients
with lower anhedonia, cariprazine 1.5 mg per
day was better than placebo at reducing both
anhedonia and depression. In patients with
higher anhedonia, both cariprazine doses were
better than placebo at reducing anhedonia and
depression. Our results suggest that cariprazine
reduces symptoms of both depression and anhe-
donia in patients with bipolar I depression.

Keywords: Anhedonia; Bipolar [ disorder;
Bipolar 1 depression; Cariprazine; Atypical
antipsychotic; Residual symptoms; Post hoc
analysis; Major depressive episode

Key Summary Points

Anhedonia is a common and debilitating
symptom in patients with bipolar I disorder
and is associated with suicidal ideation, treat-
ment intractability, and increased depression
and mania severity.

Cariprazine has proven efficacy in bipolar I
depression, but its effects on anhedonia are
unknown.

In this post hoc analysis, we evaluated the
effects of cariprazine in patients with bipo-
lar I depression with either lower or higher
levels of anhedonia at baseline to determine
whether cariprazine has specific anti-anhe-
donic effects.

Cariprazine decreased symptoms of anhedo-
nia and demonstrated a potent antidepres-
sant effect regardless of baseline anhedonia
symptoms.

These results demonstrate that cariprazine is
a beneficial treatment for bipolar I depression
and may also be effective on hard-to-treat
anhedonia symptoms.

INTRODUCTION

Individuals with bipolar I (BP-I) depression often
present with anhedonia, a symptom that is char-
acterized by markedly diminished interest or
pleasure in all or almost all activities and occurs
in 52% of patients with BP-I [1-3]. Anhedonic
presentation in major depressive episodes con-
sists of a loss of joy, connection, and purpose
[4], as well as cognitive deficits and reductions
in motivational drive that are negatively associ-
ated with functioning and quality of life [5-8].
Anhedonia is associated with increased rates
of suicidal ideation, which is common among
patients with bipolar disorder [9], independent
of depressive symptoms [10-12]. Further, anhe-
donia is associated with more severe mania in
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patients with BP-I as well as comorbidities that
differentially affect individuals with bipolar dis-
orders [13-15]. Symptoms of anhedonia often
persist even when other depressive symptoms
remit, such that more than 20% of outpatients
diagnosed with BP-I still have clinically signifi-
cant anhedonia symptoms even after scoring in
the nonclinical range on measures of depres-
sion and mania [16]. Further, the effects of BP-I
treatments on symptoms of anhedonia have
not been extensively studied in clinical trials
and there are currently no US Food and Drug
Administration (FDA)-approved treatments spe-
cific for anhedonia in any indication. Therefore,
adequate treatment for this symptom domain
persists as an unmet need for patients with BP-I.
Anhedonia primarily associates with dysfunc-
tional anticipatory, consummatory, and moti-
vational reward processing [17]. Dopaminergic
signaling supports anticipatory reward process-
ing, while serotonergic and opioid signaling
may conversely support consummatory reward
processing [18]. In animal models, blunted
dopamine transmission increases anhedonic
symptoms, whereas manipulation of serotonin
transmission produces equivocal effects [19-22].
Mesolimbic dopaminergic signaling from the
ventral tegmental area to ventral striatum and
nucleus accumbens drives reward signaling [19,
23]; notably, terminal projections of these path-
ways all contain a high density of dopamine D;
receptors [24]. Dopamine D3 agonists have pre-
viously demonstrated anti-anhedonic effects in
preclinical studies [25, 26] and were validated
in one clinical trial [27] of patients with Paz-
kinson’s disease: in a prospective, observational
clinical trial, results demonstrated that prami-
pexole, a dopamine agonist with preference for
D; receptors over D, receptors, decreases anhe-
donia symptoms in patients with Parkinson’s
disease and moderate or severe depression [27].
Thus, D; receptor modulation may similarly
represent a promising therapeutic target for the
treatment of anhedonia in mood disorders.
Cariprazine is a Dj-preferring D3/D, and
5-HT, , receptor partial agonist and 5-HT ), recep-
tor antagonist that is FDA-approved for the treat-
ment of manic, mixed, and depressive episodes
of BP-I and schizophrenia and as an adjunctive
treatment for major depressive disorder (MDD).

The safety and efficacy of cariprazine in BP-I
depression has been demonstrated in three piv-
otal clinical trials evaluating the change from
baseline to week 6 in Montgomery-Asberg
Depression Rating Scale (MADRS) total score,
with statistically significant differences versus
placebo seen for cariprazine 1.5 mg/day in all
three studies [28-30] and for cariprazine 3 mg/
day in one study [30]. Pooled analyses of data
from these three trials have also demonstrated
broad efficacy across a wide range of individual
MADRS items [31] and patient clinical charac-
teristics [32]. Additionally, evidence from two
preclinical studies demonstrated that cariprazine
attenuates anhedonia symptoms in rodent mod-
els [33, 34], an effect which may be mediated
by dopamine Dj; receptors [33]. Cariprazine has
a unique pharmacologic profile with a tenfold
greater affinity for D; than for D, receptors [35],
which, along with broad efficacy and preclini-
cal evidence, provides a rationale for investigat-
ing its effect on anhedonia in patients with BP-I
depression. Thus, in order to explore the poten-
tial utility of cariprazine in treating anhedonia
in BP-I depression, we conducted a post hoc
analysis of patients with BP-I depression from
pivotal cariprazine trials presenting with symp-
toms of anhedonia.

METHODS

Study Design and Patients

Data were pooled from three randomized,
double-blind, placebo-controlled clinical tri-
als (RGH-MD-53 [NCT02670538], RGH-MD-54
[NCT02670551], RGH-MD-56 [NCT01396447])
evaluating cariprazine versus placebo for the
treatment of BP-I depression. Detailed meth-
odology of each trial has been published previ-
ously [28-30]. Briefly, each trial consisted of a
1- to 2-week screening/washout period followed
by a 6-week (RGH-MD-53 and -54) or 8-week
(RGH-MD-56) double-blind treatment period in
which patients were randomized 1:1:1 to receive
placebo, cariprazine 1.5 mg/day, or cariprazine
3 mg/day. All patients treated with cariprazine
in RGH-MD-53 and RGH-MD-54 were initiated
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on 1.5 mg/day, with those assigned to the
3 mg/day group uptitrating to their target dose
on day 15. In RGH-MD-56, patients treated
with cariprazine were initiated on 0.5 mg/day,
which was increased to 0.75 mg/day on day 3,
1 mg/day on day 5, and 1.5 mg/day on day 8
with a final increase to 3 mg/day on day 15 for
patients assigned to the 3 mg/day group. The
additional treatment arm of 0.75 mg/day in one
study (RGH-MD-56) did not separate from pla-
cebo on the primary endpoint of MADRS total
score. Because of this, and since 0.75 mg/day is
not an FDA-approved dose of cariprazine, it was
not included in the pooled post hoc analysis.
Because no prospective data were collected dur-
ing this post hoc analysis, ethical approval was
not required. During the original trials, all study
protocols complied with the Declaration of Hel-
sinki and Good Clinical Practice guidelines and
were approved by an institutional review board
(US centers) or an ethics committee/government
agency (non-US centers). Written informed con-
sent was obtained from all patients included in
the original trials.

The primary outcome in all three clinical
trials was change from baseline to week 6 in
MADRS total score [36]. Included patients were
18 to 65 years old and met Diagnostic and Sta-
tistical Manual of Mental Disorders (DSM) [1, 37]
criteria for BP-I (DSM-5 in RGH-MD-53 and
-54; DSM-IV-TR in RGH-MD-56) with a cur-
rent major depressive episode of >4 weeks and
<12 months of duration, without psychotic
features in the current episode as confirmed
by the Mini International Neuropsychiatric
Interview (RGH-MD-53 and -54) [38] or the
Structured Clinical Interview (RGH-MD-56)
[39]. Additionally, patients were required to
score>20 on the 17-item Hamilton Depression
Rating Scale (HAM-D) [40] and score>4 on the
Clinical Global Impressions Severity subscale
(CGI-S) [41]. Patients were excluded from the
constituent studies if they scored>12 (or >10 in
RGH-MD-56) on the Young Mania Rating Scale
(YMRS) [42], reported >4 episodes of mood dis-
turbance within the previous 12 months, had
certain past or current psychiatric diagnoses
besides BP-I, were diagnosed with substance use
disorder in the previous 6 months, were consid-
ered to be at risk of suicide, or had a history of

nonresponse in the current depressive episode
to 22 approved bipolar depression agents of ade-
quate dose and duration in the current episode.

Post Hoc Analysis

MADRS anhedonia factor scores, consisting
of MADRS item 1 (apparent sadness), item 2
(reported sadness), item 6 (concentration dif-
ficulties), item 7 (lassitude), and item 8 (inabil-
ity to feel) [43], were used to stratify patients
at baseline via a median split into either lower
(anhedonia factor score less than the median)
or higher (anhedonia factor score greater
than or equal to the median) anhedonia sub-
groups. The MADRS anhedonia factor score is
frequently used in clinical trials [44, 45] and
was used in this analysis because of its high
correlation with the Snaith-Hamilton Pleas-
ure Scale [43], a validated anhedonia measure
[46, 47]. Outcomes of interest included mean
change from baseline to week 6 in MADRS total
score and MADRS anhedonia factor score. To
ensure the changes in anhedonia factor scores
were not driven by changes in overall depres-
sive symptoms, the change from baseline to
week 6 in MADRS anhedonia factor scores was
also evaluated after adjusting for changes in
other depressive symptoms not included in the
anhedonia factor score: MADRS items 3-5, 9,
and 10 (inner tension, reduced sleep, reduced
appetite, pessimistic thoughts, and suicidal
thoughts). Finally, the proportion of patients
with an anhedonia factor response at week 6,
defined as 250% improvement from baseline,
was assessed. All outcomes were analyzed in the
pooled intent-to-treat population (ITT), which
consisted of all randomized patients who took
>1 dose of study medication and had 21 post-
baseline assessment.

Statistical Analysis

The change from baseline to week 6 in MADRS
total score and MADRS anhedonia factor score
was analyzed using a mixed-effect model for
repeated measures and reported as the least-
squares mean change. The model included
treatment group, visit, treatment group-by-visit
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Table 1 Baseline scores: pooled ITT population and post hoc anhedonia subgroups

Treatment group® Pooled ITT Lower anhedonia Higher anhedonia
(n=1383) subgroupb (n=623) subgroup® (z=760)

MADRS total score

Placebo 30.7 (4.54) 274 (3.55) 33.5(3.28)

Cariprazine 1.5 mg/day 30.9 (4.33) 27.8 (3.17) 332 (3.51)

Cariprazine 3 mg/day 31.1 (4.79) 27.5(3.17) 34.1 (3.70)

Total 30.9 (4.56) 27.6 (3.30) 33.6 (3.51)

MADRS anhedonia factor score

Placebo 185 (2.95) 16.0 (2.04) 20.7 (1.62)

Cariprazine 1.5 mg/d 18.7 (2.67) 163 (1.71) 20.6 (1.53)

Cariprazine 3 mg/day 18.8 (2.80) 163 (1.62) 20.9 (1.70)

Total 18.7 (2.81) 162 (1.81) 20.7 (1.62)

ITT intent-to-treat, MADRS Montgomery—/o&sberg Depression Rating Scale

*n values for treatment groups are as follows: pooled ITT, placebo =460, cariprazine 1.5 mg/day =461, cariprazine 3 mg/
day=462; lower anhedonia subgroup, placebo=211, cariprazine 1.5 mg/day=200, cariprazine 3 mg/day=212; higher
anhedonia subgroup, placebo =249, cariprazine 1.5 mg/day =261, cariprazine 3 mg/day =250

®Defined as an anhedonia factor score < 19

‘Defined as an anhedonia factor score > 19

interaction, and baseline-by-visit interaction.
Baseline MADRS total score and baseline MADRS
anhedonia factor score were also included in
the changes in MADRS total score and MADRS
anhedonia factor score models, respectively. The
proportion of patients with anhedonia factor
response was analyzed using a logistic regression
model with study and treatment group as fac-
tors and baseline MADRS anhedonia factor score
as a covariate; missing values were imputed via
last observation carried forward. Similar to many
post hoc analyses, P values were not corrected
for multiple comparisons.

RESULTS

The pooled ITT population consisted of 1383
patients. The average age was 42-44 years,
approximately 60% were female, the aver-
age duration of the current episode was
3.6 months, and the average duration of BP-I

was approximately 15 months [48]. The median
MADRS anhedonia factor score was 19, result-
ing in a total of 623 (45%) patients included
in the lower anhedonia subgroup (cariprazine
1.5 mg/day =200; cariprazine 3 mg/day=212;
placebo=211) and 760 (55%) patients included
in the higher anhedonia subgroup (cariprazine
1.5 mg/day=261; cariprazine 3 mg/day=250;
placebo=249). At baseline, the mean MADRS
total score was greater in the higher anhedo-
nia subgroup (33.6) compared with the lower
anhedonia subgroup (27.6) (Table 1). Baseline
MADRS total scores and MADRS anhedonia fac-
tor scores were similar across the three treatment
arms in each subgroup. Patients in the overall
ITT population had a mean (SD) baseline anhe-
donia factor score of 18.7 (2.81), and patients in
the higher and lower anhedonia subgroups had
baseline mean (SD) anhedonia factor scores of
20.7 (1.62) and 16.2 (1.81), respectively.
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Change in Depression Symptoms

In the lower anhedonia subgroup, cariprazine
1.5 mg/day was associated with significantly
greater reductions in MADRS total score relative
to placebo, while cariprazine 3 mg/day was asso-
ciated with a numerically, but not significantly,
greater reduction in MADRS total scores relative
to placebo (Fig. 1a). For cariprazine 1.5 mg/day, a
significant between-group difference versus pla-
cebo in MADRS total score change was observed
as early as week 2 and maintained through
week 6. In the higher anhedonia subgroup, both
cariprazine 1.5 mg/day and 3 mg/day were asso-
ciated with significantly greater reductions in
MADRS total scores relative to placebo (Fig. 1b).
The difference in MADRS total score change ver-
sus placebo was statistically significant for both
doses starting at week 2.

Change in Anhedonia Symptoms

In the pooled ITT population, the reduction
in MADRS anhedonia factor scores from base-
line to week 6 was significantly greater for both
cariprazine doses relative to placebo (Fig. 2a),
with significant differences observed as early as
week 2. Reductions in MADRS anhedonia factor
scores were significantly greater than placebo for
cariprazine 1.5 mg/day in the lower anhedonia
subgroup and for both cariprazine 1.5 mg/day
and 3 mg/day in the higher anhedonia subgroup
(Fig. 2b, ¢). Significant differences in MADRS
anhedonia factor scores were observed as early as
week 2 for cariprazine 1.5 mg/day versus placebo
in the lower anhedonia subgroup and for both
cariprazine doses versus placebo in the higher
anhedonia subgroup.

The statistically significant effects of caripra-
zine on MADRS anhedonia factor scores per-
sisted after adjusting for changes in other depres-
sive symptoms (Fig. 3), indicating that changes
in anhedonia factor scores were not driven by
reductions in other depressive symptoms.

Anhedonia Factor Responders

A higher percentage of patients in both caripra-
zine dose groups relative to placebo met criteria

for anhedonia factor response in the lower anhe-
donia subgroup (cariprazine 1.5 mg/day=48.0%;
cariprazine 3 mg/day=46.7%; placebo=39.3%);
however, the differences were not statistically
significant. In the higher anhedonia subgroup,
the percentage of anhedonia factor responders
was significantly higher for cariprazine 1.5 mg/
day (44.8%) and 3 mg/day (45.6%) compared
with placebo (31.7%; both P<0.01).

DISCUSSION

In this post hoc analysis, cariprazine demon-
strated potent antidepressant and anti-anhe-
donic effects in patients with BP-I depression
regardless of whether they had lower or higher
anhedonia scores at baseline. In patients with
lower baseline anhedonia levels, cariprazine
1.5 mg/day, but not cariprazine 3 mg/day, was
superior to placebo in reducing MADRS total
and anhedonia factor scores, whereas both doses
of cariprazine were associated with significantly
greater reductions than placebo in MADRS total
and anhedonia factor scores in patients with
higher anhedonia levels at baseline. The lack of
significance in the cariprazine 3 mg/day group
in patients with lower baseline anhedonia may
be indicative of a floor effect, as this subgroup
displayed lower anhedonia factor scores as well
as lower overall depression scores at baseline,
and therefore measures may have been less sen-
sitive to treatment effects. Constituent pivotal
trials also indicated a more robust antidepres-
sant effect for cariprazine 1.5 mg/day, which
may facilitate separation of this dose from pla-
cebo in patients with more mild depression.
Significant differences versus placebo in
anhedonia factor score change were observed
as early as week 2 for cariprazine 1.5 mg/day
in the lower anhedonia subgroup and for both
cariprazine doses in the higher anhedonia sub-
group; differences were seen as early as week 1
for both dose groups in the overall ITT popu-
lation. Anhedonia often persists as a residual
symptom in major depressive episodes; its pres-
ence is associated with suicidal ideation and
deteriorated quality of life, and early improve-
ment in anhedonic symptoms is associated with
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Fig. 1 Change from baseline to week 6 in MADRS total
scores by visit. a Lower anhedonia subgroup (anhedonia
factor score<19). b Higher anhedonia subgroup (anhe-
donia factor score 219). **P<.001, *P<.01, *P<.05 vs

improved depressive and anhedonic symptoms
later in treatment [10, 11, 16, 49, 50]. Therefore,
early improvement in this disabling dimension
is likely important to improve patient outcomes.

Caiprazine 1.5 mg/d

-3.01 -3.26

placebo. BL baseline, LS least-squares, LSMD least-squares
mean difference, MADRS Montgomery—Asberg Depres-
sion Rating Scale

Further, improvement in anhedonia is a strong
predictor of improvement in function [6, 7],
suggesting that early improvement in anhedo-
nia may also allow patients to start recovering
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«Fig.2 Change from baseline to week 6 in MADRS anhe-
donia factor score* by visit. a ITT population, b lower
anhedonia subgroup (anhedonia factor score<19), ¢
higher anhedonia subgroup (anhedonia factor score 2 19).
**P<.001, **P<.01, *P <.05 vs placebo. *Sum of MADRS
items 1, 2, 6, 7, and 8 (apparent sadness, reported sadness,
concentration difficulties, lassitude, and inability to feel).
BL baseline, ITT intent-to-treat, LS least-squares, LSMD
least-squares mean difference, MADRS Montgomery-
Asberg Depression Rating Scale

function earlier or increase the likelihood of
functional recovery.

Importantly, anti-anhedonia benefits with
cariprazine were maintained even after adjust-
ing for changes in other depressive symptoms,
indicating that cariprazine may exert a specific
anti-anhedonic effect separate from improve-
ment in overall depression. Furthermore, com-
pared with patients treated with placebo, more
patients treated with cariprazine demonstrated
anhedonia factor response, with a statistically
significant difference versus placebo in the
higher anhedonia group. Together, these results
suggest that in addition to proven antidepres-
sant efficacy in patients with BP-I depression,
cariprazine may be effective at treating symp-
toms of anhedonia. These results extend the
broad efficacy profile previously established for
cariprazine in BP-I depression, which includes
efficacy across multiple depressive symptoms
[31], varying demographic and clinical char-
acteristics [32], and other symptoms clusters,
such as mixed symptoms [51], cognition [52],
and anxiety [53].

Anhedonic presentation in BP-I can lead
to deleterious outcomes beyond depression,
including degrading patients’ ability to main-
tain self-care, daily routines, and interpersonal
relationships [49], and severity of anhedonia
is comparable across patients with bipolar and
unipolar depression [54]. Anhedonic symptoms
that persist beyond the resolution of depressive
symptoms contribute to continued functional
impairment between mood episodes [5], and the
presence of anhedonia predicts poor psychoso-
cial functioning despite symptomatic response
to antidepressants in patients with MDD [6].
Previous analyses demonstrated the effect of
cariprazine on improving function in patients

with BP-I depression [55], with superiority versus
placebo on subscales measuring interpersonal
relationships, autonomy, occupational func-
tioning, and cognitive functioning [55]. Further
research is needed to elucidate any mediating,
predictive, or synergistic effect between the anti-
depressant and anti-anhedonia effects of caripra-
zine on functional recovery.

Although the exact mechanism by which
cariprazine improves depressive and anhedonia
symptoms is unknown, its D;-preferring dopa-
mine receptor partial agonism may contribute
to its effect on anhedonia. Pharmacologic stud-
ies have found that cariprazine displays partial
agonist activity at D; receptors (E,,,=71%),
D, receptors (E,,,x=30%), and SHT, , receptors
(Emax=39%), with a tenfold greater in vitro
affinity for D5 over D, receptors [35]. Caripra-
zine also showed preferential binding to D,
receptors in an in vivo occupancy study in
patients with schizophrenia, with caripra-
zine 1 mg/day demonstrating average recep-
tor occupancies of 76% and 45% at D3 and D,
receptors, respectively, and cariprazine 3 mg/
day demonstrating average receptor occupan-
cies of 92% and 79%, respectively [56]. These
pharmacological analyses also showcase that
receptor occupancy is dose dependent, with
lower doses of cariprazine having higher D,
over D, receptor selectivity than higher doses
[35, 56]. Furthermore, a preclinical study found
that cariprazine significantly decreased rates of
anhedonia in wild-type but not D;-knockout
mice, suggesting that dopamine D; receptors
mediated the anti-anhedonia properties of
cariprazine [33]. A potential anti-anhedonic
effect for cariprazine is also supported by
results of a phase 3b clinical trial investigating
predominant negative symptoms in schizo-
phrenia, a debilitating domain that includes
anhedonia as a key symptom [57]. This active-
controlled study found that cariprazine was
more effective than risperidone in reducing
negative symptoms, and importantly, improve-
ment in negative symptoms also resulted in
improved functioning. Interestingly, risp-
eridone is a D,-preferring agent [58] while
cariprazine prefers D5 [35], which may in part
drive this differentiated effect of cariprazine on
anhedonia.
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Fig.3 Change from baseline to week 6 in MADRS anhe-
donia factor score® after adjustment for changes in other
depressive symptoms®. **P<.01, *P<.05 vs placebo. *Sum
of MADRS items 1, 2, 6, 7, and 8 (apparent sadness,
reported sadness, concentration difficulties, lassitude, and
inability to feel). "Other depressive symptoms included

These results demonstrating the anti-anhe-
donic effects of cariprazine should be considered
in conjunction with the safety and tolerability
of cariprazine, which has been described previ-
ously for BP-I depression [59]. On the basis of
the three trials included in this analysis, adverse
events that occurred in > 5% of either cariprazine
treatment group and at twice the rate of placebo
were akathisia (1.5 mg/day, 6%; 3 mg/day, 10%;
placebo, 2%), nausea (1.5 mg/day, 7%; 3 mg/day,
7%; placebo, 3%), extrapyramidal symptoms
(1.5 mg/day, 4%; 3 mg/day, 6%; placebo, 2%),
and restlessness (1.5 mg/day, 2%; 3 mg/day, 7%;
placebo, 3%). Cariprazine is generally safe and
well tolerated for the treatment of BP-I depres-
sion, as well as for the treatment of bipolar I
mania [59, 60], schizophrenia [61], and MDD
(adjunctive to antidepressant therapy) [62].

Limitations

Interpretation of this analysis must consider its
limitations: these results are post hoc in nature

® Cariprazine 1.5 mg/d

n =249

-7.08

-8.28 -8.08

W Cariprazine 3 mg/d

MADRS items 3, 4, 5, 9, and 10 (inner tension, reduced
sleep, reduced appetite, pessimistic thoughts, and suicidal
thoughts). LS least-squares, LSMD least-squares mean dif-
ference, MADRS Montgomery-Asberg Depression Rating
Scale

and were not adjusted for multiple compari-
sons, and the constituent trials were not pow-
ered to detect significant differences in these
anhedonia endpoints between patient sub-
groups. Because the lower anhedonia subgroup
by definition included patients with lower
anhedonia factor scores, the effects on anhe-
donia symptoms were likely limited by a floor
effect. Patients were not balanced for overall
levels of depression between subgroups, and
as anhedonia is a core component of depres-
sion, patients in the lower anhedonia subgroup
had lower overall depression scores. Further,
because independently validated measures
of anhedonia were not included in the con-
stituent studies, proxy measures (e.g., MADRS
anhedonia factor score) were used to identity
changes in anhedonia symptoms. Additionally,
this analysis was conducted using pooled data
from three randomized clinical trials with rela-
tively short study durations of only 6 weeks,
which is particularly important given that
cariprazine and its metabolites reach steady
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state between 1 and 4 weeks [63]. It should also
be noted that these trials enrolled patients with
BP-I depression rather than specifically patients
experiencing anhedonia; although these analy-
ses adjusted for pseudospecificity, correlation
between anti-anhedonic and antidepressive
effects cannot be entirely ruled out.

CONCLUSION

In this post hoc analysis of pooled data from
three BP-I depression clinical trials, cariprazine
demonstrated antidepressant and anti-anhe-
donic effects in patients with bipolar I depres-
sion. Significant improvements in anhedonia
symptoms were independent of changes in other
depressive symptoms. Results of this analysis
suggest that, regardless of the presence of higher
or lower anhedonia scores at baseline, caripra-
zine is an effective treatment for BP-1 depression
that may also be effective on hard-to-treat anhe-
donia symptoms.
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