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ABSTRACT

Introduction and purpose

Cariprazine is an atypical antipsychotic drug approved for the treatment of schizophrenia, as

well as manic and mixed episodes associated with bipolar disorder. It functions as a dopamine

multifunctional agent, a partial agonist at dopamine and serotonin receptors. Unlike the

majority of antipsychotics, which primarily target positive symptoms through dopaminergic

antagonism, often neglecting negative, cognitive, and affective symptoms, the unique

cariprazine's pharmacological profile, particularly potent blockade of D3 dopamine receptors,

suggests the potential for numerous clinical applications. The aim of this study is to present

current knowledge of cariprazine, focusing particularly on its mechanism of action, potential

applications, adverse effects, and pharmacokinetic properties that could impact its clinical use.

Methods and materials

A review of the literature available in the PubMed database was performed using the key

words: cariprazine; atypical antipsychotic drug; antipsychotic medication; schizophrenia

treatment; bipolar disorder treatment; mania treatment; depression treatment, dopamine

agonist.

Conclusions

Cariprazine demonstrates a unique pharmacological profile, offering potential benefits in

managing a wide range of psychiatric disorders, including schizophrenia, bipolar disorder

(mania, depression, mixed episodes), unipolar depression, and co-occurring substance use

disorders. Clinical studies have shown efficacy in reducing symptoms and improving negative

and cognitive function, with a favorable metabolic profile, minimal impact on cardiovascular

system, and generally mild adverse effect profile. However, further research is necessary to

explore its full therapeutic potential and optimize its clinical use in diverse patient populations.

Key words: cariprazine; atypical antipsychotic drug; antipsychotic medication; schizophrenia

treatment; bipolar disorder treatment; mania treatment; depression treatment, dopamine

agonist
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Cariprazine: Antipsychotic Medication with High Therapeutic Potential – literature

review

1. Introduction

Schizophrenia is a severe central nervous system disorder affecting approximately 1% of the

global population. It is characterized by a range of symptom domains including positive (e.g.

delusions, hallucinations), negative (e.g. social and emotional withdrawal, alogia,

ambivalence, anhedonia), cognitive (e.g. executive dysfunction, attention deficit) and

affective symptoms (e.g. depression, anxiety) [1]. Antipsychotic medications represent the

standard treatment approach for schizophrenia. They are frequently utilized in the

management of bipolar disorder, due to the shared dysregulation of dopamine, which

precipitates psychotic symptoms in both conditions [2]. However, given most of registered

drugs act as full dopamine antagonists, they are predominantly effective in alleviating positive

symptoms, which are linked to excessive dopamine secretion in the mesolimbic system,

leaving negative, cognitive, and affective symptoms remain as unmet treatment needs.

Cariprazine, a new, antipsychotic medication, acting as a partial agonist at dopamine and

serotonin receptors, represents a promising form of schizophrenia and bipolar disorder

treatment, potentially targeting those remaining domains.

2. Methodology

A review of the literature available in the PubMed database was performed using the

keywords: cariprazine; atypical antipsychotic drug; antipsychotic medication; schizophrenia

treatment; bipolar disorder treatment; mania treatment, dopamine agonist.

3. State of knowledge

Cariprazine, an atypical antipsychotic drug, was approved by the European Commission on

July 19, 2017, for the treatment of schizophrenia in adults in European Union countries under
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the brand name Reagila. Prior, in September 2015, the FDA approved its use under the name

Vraylar for the treatment of schizophrenia and manic or mixed episodes associated with

bipolar disorder (BD) [3]. Cariprazine is a a partial agonist at D2/D3 receptors, with

preferential binding to the D3 receptor [4]. Unlike first generation antipsychotic drugs -

classical dopamine antagonists, the medication doesn't completely inhibit dopaminergic

transmission. The signal transmitted by dopamine cells in the limbic system is attenuated, but

not completely blocked, which is sufficient enough to achieve antipsychotic action. The

absence of a distinct antagonistic impact on D2 and D3 receptors may alleviate negative

subjective reactions to the antipsychotic, including depressive symptoms. According to

theories linking deficits in dopamine transmission in the prefrontal cortex with the

predominant presence of chronic negative symptoms in schizophrenia, cariprazine may

significantly attenuate these symptoms, thereby exhibiting an advantage over a complete

dopamine receptor antagonists [5].

4. Receptor profile

Cariprazine differs pharmacologically from other antipsychotic drugs, both typical and

atypical. It preferentially acts on dopamine D3 receptors functionally linked in the limbic

system and cerebral cortex associated with emotional and motivational spheres. It

demonstrates higher potency for the D3 receptor than dopamine itself. Partial agonism

towards D3 receptors located in the limbic system and frontal cortex may, according to many

authors, translate into additional antidepressant effects and limitation of deficit ("negative")

symptoms of schizophrenia. This expectation is justified by the fact that cariprazine is also a

partial agonist of serotonin 5-HT1A receptors, the stimulation of which is associated with the

antidepressant action of for example selective serotonin reuptake inhibitors (SSRI) [3, 6, 7].

In addition to its antidepressant effects, preclinical studies suggest that cariprazine may have

the potential to enhance cognition and could even be beneficial in managing stimulant abuse

[3]. Apart from regulation of dopamine transmission in the mesolimbic pathway and

prefrontal cortex, it's also crucial to consider its impact on the nigrostriatal system and the

tubuloinfundibular pathway. Cariprazine's partial agonism towards D2/D3 receptors in the

nigrostriatal system aids in alleviating Parkinsonian symptoms, which are common side

effects of antipsychotic treatment. On the other hand, cariprazine may induce psychomotor
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agitation more frequently than other antipsychotics, spanning from mild to clinically

significant akathisia. Partial stimulation of dopamine receptors in the tubuloinfundibular

pathways results in minimal impact on prolactin levels, unlike other atypical antipsychotic

drugs such as risperidone [5, 8]. Cariprazine displays antagonist effects on 5-HT2A, 5-HT2B,

and H1 receptors, with no anticholinergic activity [2,9].

5. Pharmacological profile

Cariprazine should be administered orally, once daily, at doses ranging from 1.5 mg/day to

6.0 mg/day. Starting dose of 1,5mg/day is potentially therapeutic [4]. It is rapidly absorbed, is

unaffected by food, achieves a peak plasma level in 4-8 hours and has high bioavailability.

The drug, similar to other second-generation antipsychotic drugs, undergoes hepatic

metabolism. The half-life of cariprazine and its metabolites - desmethyl-cariprazine (DCAR)

and desmethyl-cariprazine (DDCAR) is long (7-8 days); steady state is achieved within 4 to 8

weeks. They are eliminated by CYP3A4 and also, to a lesser extent, by CYP2D6 [9,10].

Cariprazine interacts with inhibitors, including antibiotics (e.g. erythromycin, clarithromycin),

antifungal medications (e.g. ketoconazole, itraconazole), antiviral drugs, or diltiazem, as well

as with inducers of the 3A4 isoenzyme, such as phenytoin or carbamazepine [3]. It can be

assumed that the use of cariprazine will reduce fluctuations in the concentration of

antipsychotic medication in patients prone to discontinuing treatment on their own.

6. Indications for use

Besides the general indication registered in Europe for treating schizophrenia, cariprazine

may also be used for managing patients exhibiting persistent negative and depressive

symptoms in the context of schizophrenia-related psychosis, and for the treatment of

depression, whether unipolar or bipolar [11,12]. Its registration in the USA extends to the

treatment of manic and mixed episodes in bipolar I disorder [4,11]. It can be anticipated that

cariprazine could also be used to improve the efficacy of antidepressant medications and in

combination therapy for schizophrenia. [13]. Other potential indications may include:

substance use (dual diagnosis), major depressive disorder including treatment-resistant cases

and drug-resistant schizophrenia.
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6.1. Substance use

Comorbidity of schizophrenia and substance use disorder (SUD), referred to as dual disorder

(DD) increases morbidity and mortality compared to schizophrenia alone. Dysregulation of

dopaminergic pathways appears to be a shared pathophysiological foundation of this

comorbidity. Among substance users, a noteworthy observation involves the upregulation of

D3 receptors, which are also found to be dysregulated in several mental disorders, including

schizophrenia [7]. Initial clinical observations indicate that cariprazine, owing to its receptor

profile, exhibits both antipsychotic and anti-craving properties, suggesting its potential early

consideration in patients with dual diagnosis [7, 14]. Strong binding affinity to the D3

receptor could potentially attenuate the impact of elevated dopamine levels induced by

stimulants in the mesolimbic system. Among stimulant users exhibiting low D2 receptor

activity, cariprazine may function as partial agonist and stabilize dopamine levels, which are

frequently disrupted by substance use. There are multiple cases of patients with dual diagnosis

(DD), who have not shown improvement with other extensively researched medications like

bupropion, naltrexone, and methylphenidate, nevertheless responded positively after

incorporating cariprazine. Psychotic symptoms in these patients were effectively treated by

other antipsychotics; however, only cariprazine demonstrated a reduction in

methamphetamine craving. and functional improvement [15]. Other research suggests that

cariprazine may be also beneficial in drug-induced psychosis, accompanied by negative

symptoms [16]. In addition, the use of cariprazine resulted in a decrease in cocaine self-

administration in rats, indicating that partial agonists/antagonists with modest D3R/D2R

selectivity might effectively treat psychostimulant-use disorders and potentially comorbidities

with other affective disorders [17]. There are cases, which involved comorbidity of

schizophrenia with substance use disorder (cocaine and cannabis), where the results indicated

a reduction in the frequency, quantity, and craving for cocaine and cannabis, ultimately

resulting in the patient ceasing its use. However, no definitive conclusions can be drawn for

clinical practice, thus it would be advisable to conduct randomized controlled studies to

evaluate the efficacy of cariprazine in this population [18].

6.2. Bipolar and unipolar depression
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The initial model suggests, that serotonin reuptake inhibition does not seem to have a

significant impact in bipolar depression, while norepinephrine activity appears to be crucial. It

is likely that the early antidepressant effect could be attained through agonistic activity at

5HT-1A receptors, antagonism at alpha1 noradrenergic and 5-HT2A receptors, the presence

of a norepinephrine reuptake inhibition appears essential to sustain it. Cariprazine aligns with

these criteria [19]. The efficacy of pharmacological interventions in adults with acute bipolar

depression (type I, II, or not otherwise specified) was conducted. Cariprazine was found to be

more efficacious than placebo in adults with acute bipolar depression as well as in treatment-

resistant bipolar depression [20, 21]. In randomized, double-blind, placebo-controlled trial,

adults diagnosed with major depressive disorder who had an insufficient response to

antidepressant monotherapy were allocated in a 1:1:1 ratio to receive either placebo,

cariprazine at a dosage of 1.5 mg/day, or at a dosage of 3.0 mg/day. The adjunctive use of

cariprazine at 1.5 mg/day exhibited effectiveness in reducing depressive symptoms among

adults with major depressive disorder and insufficient response to antidepressants alone [22].

In addition, cariprazine displayed antidepressant efficacy when used as augmentation therapy

for the treatment of major depressive disorder [23, 24] and drug-resistant unipolar depression.

[25, 26]

6.3. Drug-resistant schizophrenia

Despite many schizophrenia medication options, approximately 30%–50% of patients

continue to experience treatment resistance, defined as the persistence of psychotic symptoms

following at least two successive trials of antipsychotic monotherapy at adequate doses,

duration, and with patient compliance. The only medication recommended by FDA for this

indication is clozapine, which has demonstrated superior efficacy in reducing positive

symptoms, suicidal risk, and hospitalization frequency. However, despite its superiority over

other antipsychotics, up to 40%–70% of patients fail to achieve a full satisfactory response or

discontinue the treatment due to adverse effects. Recent meta-analysis of randomized

controlled trials assessing treatment approaches for clozapine-resistant schizophrenia revealed

that aripiprazole, risperidone, pimozide, amisulpride, sulpiride, sertindole and quetiapine

exhibited no difference in efficacy compared to placebo [27]. In patients who have undergone

ineffective antipsychotic treatment trials, the addition of cariprazine to clozapine resulted in

observable improvements in patient functioning, reductions in the severity of positive,
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negative, depressive, and anxiety symptoms [28, 29, 30]. There are cases of patients with

clozapine-resistant schizophrenia, who show improvement after the use of cariprazine alone

with significantly fewer side effects [14,31,32]. Cariprazine may be useful, when aiming to

ameliorate the metabolic burden associated with clozapine or other antipsychotic treatment, as

it is noted for low potential for weight gain and metabolic side effects [18, 33, 34].

7. Pro-cognitive effect

Cariprazine exhibited superiority over other antipsychotics in enhancing cognitive functions

in human and animal studies [35]. Greater improvements in this domain were observed

compared to placebo in patients with bipolar I depression, mania, schizophrenia [36]. In

rodents, cariprazine enhances recognition, learning, and spatial memory with scopolamine-

induced memory impairment. This beneficial effect on cognition is likely attributed to

cariprazine’s interaction with D3 receptors and agonism at 5-HT1A receptors. The cognitive-

enhancing properties of cariprazine are probably the result of integrated modulation in the

hippocampus, amygdala and prefrontal cortex [37].

8. Adverse effects

Cariprazine was shown to be generally well-tolerated in adults and children aged 5-17 years.

Safety observations in pediatric subjects were in line with the established safety profile in

adults [38, 39]. Most common side effects compared to placebo include akathisia,

extrapyramidal symptoms, restlessness, dyspepsia and nausea [2, 4]. Akathisia was the main

adverse event leading to discontinuation in cariprazine treatment. However, it can be

effectively managed by using a beta-blocker, such as propranolol [26]. Cariprazine was not

associated with clinically meaningful changes in body weight, glycemic or prolactin levels

[4,33]. There are no metabolic concerns reported with its use [40,41]. Furthermore, clinical

studies have reported a decrease in total cholesterol and low-density lipoprotein (LDL) in

treated individuals. There were no significant changes in aminotransferase levels or alkaline

phosphatase, and no correlation with dosage [33]. Regarding cardiovascular concerns,

cariprazine did not lead to any clinically significant alterations in electrocardiogram

parameters, including QT interval [4,33]. Additionally, parameters such as blood pressure and

pulse did not exhibit clinically significant changes [3]. The occurrence of orthostatic
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hypotension is comparable between the cariprazine and placebo groups [33]. Individuals with

hypersensitivity to cariprazine may manifest dermatological complications such as rash,

urticaria, angioedema of the face, tongue or pharynx [2]. It is crucial to consider breastfeeding

women, who should be informed about the potential impact on milk supply when prescribed

dopamine receptor agonists such as cariprazine [42]. Furthermore, newborns born to pregnant

patients receiving cariprazine in the third trimester may experience extrapyramidal symptoms

or withdrawal symptoms [4].

9. Conclusions

Cariprazine is safe and well-tolerated drug in both pediatric and adult group. It demonstrates

comparable efficacy to existing medications, with superiority in alleviating negative,

cognitive, and affective symptoms associated with schizophrenia, bipolar disorder, depression.

In numerous cases of comorbidity with substance use, cariprazine demonstrated anticraving

properties. This suggests its potential in attenuating drug cravings and reducing the likelihood

of relapse in individuals with concurrent psychiatric and substance-related conditions. Adding

cariprazine in cases of treatment-resistant schizophrenia may help to diminish the adverse

effects associated with last-resort medications such as clozapine, and in some instances, it

may even serve as a substitute for it. Cariprazine's favorable cardiac and metabolic profile,

along with manageable extrapyramidal symptoms (e.g. akathisia), adds to its appeal in

psychiatric treatment. It seems particularly important to develop more strategies for

identifying and treating patients who would benefit from therapy with partial agonists of

dopamine receptors, such as cariprazine.
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