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Social dysfunction is one of the most debilitating aspects of schizophrenia. Treatment of this complex phenomenon, constituted by negative, cognitive, and affective symptoms, has been difficult with the available pharmacological agents, hence it represents an unmet medical need. Cariprazine, a novel, third-generation antipsychotic with a unique mechanism of action has been proven to sufficiently alleviate negative, cognitive, and affective symptoms of schizophrenia. These characteristics make this compound a valid candidate for addressing social dysfunction too. In this perspective, we argue that cariprazine can be viewed as a “socializing drug” that has the ability to improve the patient's functionality and ultimately their quality of life. Data from animal research, clinical trials, an observational study, and patient cases are provided.

Keywords: schizophrenia, cariprazine, antipsychotic, social dysfunction, D3 receptors


INTRODUCTION

Schizophrenia is a chronic mental disorder, affecting about 1% of the population worldwide (1). First described by Eugen Bleuer (2), it is characterized by three main symptom domains: positive symptoms such as hallucinations and delusions, negative symptoms including anhedonia and blunted affect (3), as well as cognitive symptoms like deficits in executive functioning and memory problems (4). In his original concept, Bleuer also included autism as one of the main symptoms of schizophrenia (2), thus emphasizing the high prevalence of social dysfunction in the disorder, as well as its importance in determining the level of disability in everyday functioning (5). Indeed, schizophrenia is one of the most debilitating disorders with high burden of disease, which translates into around 13.4 million years lived with disability (YLDs), which is equivalent to 1.7% of total YLDs (6). Even though the advent of antipsychotic medications brought improvement in the management of schizophrenia, poor social functioning still represents an unmet medical need (7). Cariprazine, a novel, third generation antipsychotic drug might be able to bring change to this notion as it has a unique mechanism of action compared to the other medications (8).

In this perspective, we argue that cariprazine can be viewed as a “socializing drug” in the treatment of schizophrenia. To prove this, first, we provide an overview of the characteristics, impact, and background of social dysfunction in schizophrenia and then highlight data from clinical trials and real-life experiences that show cariprazine's potential to improve this aspect of the disorder.



SOCIAL DYSFUNCTION IN SCHIZOPHRENIA

Social dysfunction is a complex phenomenon that affects many different aspects of the lives of the patients including social interactions, everyday activities, and employment status (9). It has already been described as a core feature of schizophrenia in one of the earliest descriptions of the disorder, Dementia Praecox, by Kraepelin (10, 11). Social dysfunction is part of the class description of Schizophrenia Spectrum and Other Psychotic Disorders in the Diagnostic and Statistical Manual 5th Edition as well, which describes it as “For a significant portion of the time since the onset of the disturbance, level of functioning in one or more major areas, such as work, interpersonal relations, or self-care, is markedly below the level achieved prior to the onset” (12).

Research has shown that social dysfunction is primarily, but not exclusively, related to cognitive impairments of schizophrenia (9). Indeed, among the eight separable domains of cognitive impairment identified by the NIMH-Measurement and Treatment Research to Improve Cognition in Schizophrenia (MATRICS) consensus one is deficits in social cognition, which is defined as the inability to construct representations of self, others, and interpersonal interactions (13, 14). Such disturbances in social cognition compromises everyday functioning by impairing the mental operations that underlie social behavior such as being able to understand and interpret another person's emotions and intentions (15). A meta-analysis by Fett and colleagues found social cognition to be strongly associated with community functioning e.g., independent living skills or work functioning (15).

In addition to cognitive symptoms, negative symptoms have also been reported to be involved in social dysfunction in schizophrenia (16). According to a consensus, negative symptoms are comprised of five constructs: blunted affect, alogia, anhedonia, asociality and avolition (3, 17). Asociality, defined as reduction in social initiative due to decreased interest in forming close relationships with others, contributes greatly to social dysfunction in schizophrenia (17, 18). Furthermore, avolition, the reduced initiation and persistence of goal-directed activity has also been implicated as important factor in social functioning (17, 18). To give an example, in a study involving 149 patients with schizophrenia and 143 healthy controls, the severity of avolition in patients predicted the proportion of time they spent in structured and unstructured social contexts (18).



THE IMPACT OF SOCIAL DYSFUNCTION ON EVERYDAY FUNCTIONING

Social dysfunction is often labeled as one of the most debilitating characteristics of schizophrenia as it has a profound effect on both everyday functioning and quality of life (15, 19). It impacts education, functioning in the work environment, conduction of activities such as shopping, interpersonal relationships as well as living circumstances. For instance, findings of a study conducted in the USA reported only 18% of patients with schizophrenia to live independently (20). Similarly, another study in Singapore found 79% of patients to live with family or spouse, and reported that the percentage of patients living independently increased with age (21).

Regarding employment, about 10% of working-age patients with schizophrenia are employed in contrast to the general population, where employment rate is around 68% in the 20–29-year-old age group and 84% in the 40–49-year-old age group (22, 23). This is highly related to time of onset as well, as those who receive their diagnosis between ages 15 and 25 are more likely to be unemployed (24). Interestingly, there are indirect effects of schizophrenia on employment and education as well; children whose parents are diagnosed with schizophrenia were found we have higher odds of not graduating from primary education (25).

Another study examining the degree of dysfunction in different daily activities in people with schizophrenia found that handling medications, shopping, preparing food as well as handling finances and doing the laundry is highly difficult for patients to execute (26). In fact, only 2% of the study sample were completely independent in their daily activities (26).

Finally, in an Australian national survey involving almost two thousand patients, loneliness was reported by 80% of those affected by psychosis (27). In addition, loneliness was also identified as one of the major challenges that hinders recovery (27, 28). Importantly, loneliness is a risk factor for poorer overall cognitive performance and faster cognitive decline as well (29).



BACKGROUND OF SOCIAL DYSFUNCTION IN SCHIZOPHRENIA

Impaired functioning of the so-called social brain i.e., brain regions that are known to be involved in social cognition, has been described in schizophrenia patients repeatedly (30). These include changed activation of the medial and inferior prefrontal cortex as well as the hypo-activation of the amygdala (30). In addition, abnormal activity in the mirror neuron system, an important neuronal function responsible for understanding the intentions of others, has also been reported in patients with schizophrenia (31).

Besides these brain regions, neurotransmitters such as dopamine and serotonin have also been investigated to understand the potential mechanisms behind social dysfunction. Regarding the dopaminergic system, the role of D2 and D3 receptors are of particular interest given the fact that alterations in dopamine levels are regarded as a core aspect of schizophrenia (32). Indeed, D3 receptors agonism was reported to impair some aspects of cognitive function including social recognition and executive function, while antagonism is suggested to enhance cognition through inducing changes in the prefrontal cortex and hippocampus (33).

In terms of the serotonergic system, aggression and impulsive behavior (key determinants of social dysfunction) have been repeatedly associated with reduced serotonergic function (34). Evidence from Non-human primates indicate that the pharmacological reduction of serotonin promotes aggressive behavior while the blockade of serotonin reuptake has the opposite effect (34). This has been reported in a double-blind cross-over human study as well, where the effect of a selective serotonin reuptake inhibitor was investigated in chronically violent patients with schizophrenia (35). In fact, the results showed significant reduction in the frequency of aggressive actions without deterioration of mental state (35).



DIFFICULTIES OF IMPROVING SOCIAL DYSFUNCTION IN SCHIZOPHRENIA

Although antipsychotics, the first-line treatment for schizophrenia, are able to reduce some symptoms of the disorder, evidence regarding their effect on social dysfunction is rather limited and inconclusive (36). This also stems from the fact that there is considerable heterogeneity in how social dysfunction is defined and measured, as well as that many of the studies are neither adequately powered nor randomized (36).


First-Generation Antipsychotics

First-generation or typical antipsychotics (FGAs) such as haloperidol are dopamine antagonists that induce considerable side effects including extrapyramidal motor symptoms (EPS) and tardive dyskinesia (TD) (37). Effects of FGAs on social dysfunction are mixed. Some studies found significant improvement in facial affect recognition in patients treated with FGAs (38, 39), while others could not report any positive change (40). Furthermore, a study conducted in 2021 reported an association between antipsychotic-induced EPS and social cognition in patients with schizophrenia, with those affected by EPS scoring worse on the different social cognition measures (37). The study also highlighted that about half of the patients treated with FGAs experienced EPS, while this number was 25% in patients treated with second-generation antipsychotics (SGAs) (37).



Second-Generation Antipsychotics

In contrast to FGAs, SGAs or atypical antipsychotics such as risperidone are not only dopamine but serotonin antagonists as well and exhibit high affinity for 5HT2A receptors (37). Given these properties many argued that SGAs may have a positive impact on social functioning (38, 39). In addition, such agents have lower incidents of EPS-like symptoms, however other adverse effects like weight gain is common (40, 41).

Although several studies assessed the effect of SGAs on different aspects of social dysfunction, positive outcomes were rather scarce (36). For instance, Bellack and colleagues compared risperidone and clozapine in terms of their ability to improve social skills after 16–29-week treatment and while improvement in general symptomatology was detected, no significant impact on social competence was found (42). Similarly, two randomized studies investigating risperidone, quetiapine and olanzapine draw the conclusion that SGAs are unable to significantly improve social cognition (43, 44). Importantly, the Clinical Antipsychotic Trials for Intervention Effectiveness (CATIE) trial, also failed to detect significant improvement in emotion perception after 2 months of treatment with SGAs (45).

In contrast to the previous results however, Fakra et al. found risperidone to be superior in a facial affect discrimination task in comparison with an FGA, haloperidol, after 4 weeks (46). Animal studies also reported similar results; clozapine was able to attenuate reduction of social behavior in mice whereas haloperidol failed to do so (47).



Third-Generation Antipsychotics

Third-generation antipsychotics (TGAs), the newest additions to the antipsychotic class, are characterized by dopamine partial agonism as well as antagonism / weak partial agonism at the 5HT2A receptors (48, 49). Currently there are three approved TGAs, namely aripiprazole, brexpiprazole and cariprazine, often named as the “ABC” drugs (49, 50). Given that these antipsychotics also act on the dopamine D3 receptors, which have an important role in cognitive functioning (33), reward and motivation (51), and emotional regulation (52), they are thought to improve not only social dysfunction but negative and affective symptoms of schizophrenia too (53, 54).

Aripiprazole for instance, was found to improve social anxiety in an open-label trial, however the patient number was too small to draw conclusions regarding its efficacy in social dysfunction (55). Regarding brexpiprazole, no study on social dysfunction involving patients with schizophrenia has been conducted, only one animal research was found where dizocilpine-induced social recognition deficits in mice were improved with brexpiprazole treatment (56). As the focus of this perspective is cariprazine, the next section will focus on the available evidence on the role of cariprazine in addressing social dysfunction in schizophrenia.




CARIPRAZINE, A “SOCIALIZING DRUG” IN THE TREATMENT OF SCHIZOPHRENIA

As mentioned before, cariprazine is a dopamine D3/D2 and serotonin 5HT1A partial agonist and serotonin 5HT2A antagonist (8). It has a different mechanism of action compared to the other TGAs, as it has the highest affinity for dopamine D3 receptors as well as acts at the 5HT1A, 5HT2A, and α1B receptors too (8, 54). The weakest affinity for the latter is believed to be related to why cariprazine does not induce sedation and hypotension, side effects that commonly bother patients (54). Importantly, the unique D3 affinity combined with the action on the different 5HT receptors make cariprazine a potential candidate for addressing those symptoms of schizophrenia that could not be alleviated by previous antipsychotics and therefore were regarded as unmet medical needs.

Cariprazine is currently approved by the Food and Drug Administration (FDA) and European Medicine Agency (EMA) for the treatment of schizophrenia in adults (1.5–6.0 mg/day). In addition, it is approved for the treatment of depressive, acute manic, or mixed episodes associated with bipolar I disorder (3.0–6.0 mg/day) also by the FDA. Furthermore, two Phase III clinical trials found positive results for the adjunctive treatment of major depressive disorder (MDD) with cariprazine1. In terms of the schizophrenia indication, the efficacy of cariprazine was demonstrated in three randomized, placebo-controlled Phase II/III clinical trials with patients who had acute exacerbation of schizophrenia (57–59).


Evidence From Animal and Clinical Trials

In a double-blind, randomized comparative trial cariprazine was found to be superior in treating predominant negative symptoms as measured by the Positive and Negative Syndrome Scale Factor Score for Negative Symptoms (PANSS-FSNS) in patients with schizophrenia compared to an SGA, risperidone (60). Importantly, the results of this trial were repeated in a 16-week, open-label, flexible-dose observational study with 116 schizophrenia patients who also exhibited predominant negative symptoms (61). As there is a strong link between negative symptoms and social dysfunction, these results suggest that cariprazine shows some capacity to sufficiently address social symptoms too.

Indeed, when looking at the Prosocial Functioning Factor that includes the PANSS items N2, N4, N7, P3, P6 and C16 in the above-mentioned trial by Németh and colleagues, change from baseline to week 26 is significantly better with cariprazine than with risperidone (62). Furthermore, a post-hoc analysis of one of the Phase III, placebo-controlled studies revealed statistically significant change from baseline to week 6 in the same factor as well (63).

In addition to these results, the Németh study also measured functionality using the Personal and Social Performance (PSP) scale and found that cariprazine significantly improved this aspect from week 10 onwards, again compared to risperidone (60). Importantly, this result was driven by all three relevant subdomains of the PSP scale (60). Finally, in animal research only cariprazine was found to be effective in the social play paradigm when compared to other SGAs (64).



Evidence From Real-World Experience

Although case reports are not regarded as the highest quality of evidence, they provide personal and specific insight to the effects of a medication (65). In terms of social dysfunction, such descriptions can shed light on the actual impact a drug can induce in real life settings (65). Despite cariprazine is a relatively new antipsychotic on the market, several cases have already been published.

For instance, in a case by Di Sciascio & Palumbo a 22-year-old woman with disorganized schizophrenia was found to improve after switching to cariprazine from olanzapine; she was able to relate to other people again and returned to work (66). Similarly, Halaris & Wuest reported that after a 37-year-old man with a history of chronic psychosis switched to cariprazine he did not only lost a lot of weight spontaneously but also regained his motivation to have a career and live independently. As a result, he started education again and passed the exams successfully (67). Such results were also found in a young female patient suffering from early-onset schizophrenia described by Molnar and colleagues (68). According to their report, the patient was initially socially active but then at the age of 15 she became irritated and physically hostile which ultimately resulted the termination of her studies (68). Soon after cariprazine treatment was initiated, significant improvement in symptoms was observed including starting to participate in the family's daily life (68).



Safety and Tolerability of Cariprazine

Although the safety and tolerability of an antipsychotic medication is not directly related to how effective it is, they are still important aspects that have indirect impact on the overall outcome. Indeed, as mentioned before, EPS was found to negatively influence social cognition (69). Furthermore, metabolic syndrome, another common side effect of antipsychotic medications, especially SGAs, was found to influence social cognitive performance in patients with schizophrenia (70).

In terms of safety, cariprazine is a safe and generally well tolerated compound (71). The most commonly reported adverse events, according to the pooled analysis of the eight clinical trials with schizophrenia patients, were akathisia, insomnia and headache (71). Importantly, most akathisia was mild or moderate and hence the vast majority of patients remained on treatment (71). In terms of metabolic syndrome, several aspects were measured in the clinical trials including total cholesterol, high-density lipoprotein cholesterol, fasting triglycerides, fasting glucose, weight and body mass index (BMI) (71). Overall, the mean increase from baseline was 1 kg and in general cariprazine was found to be metabolically neutral (71).




CONCLUSIONS

The present perspective aimed at providing an overview of social dysfunction in schizophrenia, its treatment via different generation of antipsychotics and the role of cariprazine in improving such symptoms of the disorder. We argue that based on the reviewed evidence, cariprazine, a potent D3 partial agonist can be regarded as a “socializing drug” given its efficacy in treating negative, cognitive, and affective symptoms that has been proven in animal research, clinical trials, an observational study, as well as in individual cases. We understand that the reviewed evidence is limited in a sense that no study has been conducted to specifically measure the efficacy of cariprazine in improving social dysfunction and hence encourage further research to investigate this aspect in a meaningful design.
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