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Background: Cariprazine, a third-generation antipsychotic (TGAs), has

demonstrated efficacy in the treatment of schizophrenia with good tolerability

profile. Actual real-world literature data are lacking, particularly when exploring

its efficacy in the long term. The present study examined the effects of

cariprazine treatment on specific psychopathological domains with a particular

focus on outcomes and side effects in real-life experience, after a long-

term treatment.

Methods: The present 12-month longitudinal naturalistic study included a

sample of subjects with a DSM-5-TR diagnosis of schizophrenia, recruited in

the outpatients’ psychiatric services of university and community hospitals in

Italy, naturally treated with cariprazine. The assessments included: a

sociodemographic data sheet, the Structured Clinical Interview for the DSM-5

(SCID-5), the Positive and Negative Symptom Scale (PANSS) and the St. Hans

Rating Scale (SHRS). The PANSS was also administered after 6 (T1) and 12 (T2)

months of treatment with cariprazine while the SHRS at T1.

Results: The total sample consisted of 31 patients, 15 males and 16 females. A

significant decrease of the PANSS’ subscales, Marder factors and total mean

scores emerged at both T1 and T2 with respect to T0. Extrapyramidal symptoms

occurred in a minority of patients and in mild or mild/moderate forms: no patient

showed moderate forms of psychic/motor akathisia or dystonia, three subjects

showed moderate parkinsonism.

Conclusions: This study confirms a good efficacy profile of cariprazine in both

positive and negative symptoms in patients with Schizophrenia, combined with a

good tolerability profile in extrapyramidal symptoms.
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1 Introduction

Schizophrenia is a psychiatric syndrome encompassing several

symptomatologic domains that have to be considered for its

accurate clinical characterization (positive symptoms, negative

symptoms, cognitive impairment, mood and anxiety symptoms,

etc.) (1). Its course and outcomes are heterogeneous and the

prognosis often uncertain (2) so that schizophrenia is considered

one of the most disabling and economically catastrophic illnesses

and has been listed as one of the top 10 diseases (psychiatric and

non-psychiatric) contributing to the global burden of disease (3, 4).

The treatment of schizophrenia requires a multidisciplinary

approach and from a pharmacological perspective, antipsychotics

are the first choice. In clinical trials, they have been shown to be

effective in treating positive symptoms but most of the drug classes

tested have not shown clinically significant effects on negative

symptoms, including blunted affect, avolition, alogia, anhedonia,

and asociality (2, 5, 6). Notably, first-generation antipsychotics

(FGAs) may exacerbate negative and cognitive symptoms (7).

However, most recent data appear to show improvement in

negative symptoms when patients are treated with cariprazine (8).

Cariprazine is a third-generation antipsychotic approved by

both the EMA and the FDA for the treatment of schizophrenia (9,

10). It exerts its therapeutic effects through a combination of partial

agonist activity at the dopamine D3, D2, and serotonin 5-HT1A

receptors and antagonist activity at the serotonin 5-HT2B, 5-HT2A,

and histamine H1 receptors. It has two main metabolites,

desmethyl-cariprazine and didesmethyl-cariprazine, which have

similar receptor binding and functional activity profiles in vitro as

the original drug (11, 12). Cariprazine safety and tolerability data

based on clinical trials have been confirmed in real-life patients (13,

14). In addition, cariprazine has been shown to be effective for a

variety of symptom profiles, from acute psychotic symptoms to

addiction to negative and cognitive symptoms (13, 15). However,

the actual real-life literature data are insufficient and mostly derived

from case reports, which are anecdotal and inherently biased.

Given these premises, the aim of this naturalistic longitudinal

study is to investigate the treatment effects of cariprazine in

individuals diagnosed with schizophrenia, focusing on its effects

on specific psychopathological domains and its side effects, in real-

life experience.
2 Materials and methods

2.1 Study sample

A total sample of 31 subjects with a DSM-5-TR diagnosis of

Schizophrenia, was consecutively recruited at the adult outpatient

psychiatric services of the Psychiatric Clinic of a Major University

Hospital in central Italy (Azienda Ospedaliero-Universitaria Pisa,

AOUP, Pisa, Italy) between January 2022 and January 2023, and

started on cariprazine treatment.
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Inclusion criteria were age over 18 years old at the time

of enrollment in the study and a DSM-5-TR diagnosis of

Schizophrenia. Exclusion criteria comprised poor knowledge of

Italian language or other limits to verbal communication and a

concomitant diagnosis of cognitive impairment, seizures or other

neurological disorders and a history of traumatic brain injuries.

All participants provided a written informed consent upon the

opportunity to ask questions, after being clearly informed about the

study. All data were collected anonymously.

The study was conducted in accordance with the Declaration of

Helsinki and was approved by the Ethics Committee of the Area

Vasta Nord Ovest Toscana (Italy).
2.2 Assessment instruments

Trained psychiatrists or residents in psychiatry of the Psychiatric

Clinic of the University of Pisa, Italy, assessed all subjects enrolled. The

assessments included a datasheet for socio-demographic

characteristics, including gender, age, marital status, employment

status, occupational role, as well as clinical data regarding physical

and psychiatric comorbidities, psychopharmacological treatment

characteristics and number of prior hospitalizations. The whole

sample was investigated by means of psychometric instruments,

including: the Structured Clinical Interview for Mental Disorders

(SCID-5), for the diagnosis of Schizophrenia and any other mental

disorders comorbidities; the Positive and Negative Symptom Scale

(PANSS), to measure the psychotic spectrum’s symptom severity; the

St. Hans Rating Scale (SHRS) for the evaluation of extrapyramidal

drug-induced side effects. Patients were evaluated at baseline before

starting the treatment with cariprazine (T0) with all assessment

instruments but the SHRS. This latter was performed after 6 (T1)

months of cariprazine treatment. The PANSS was also administered

after 6 (T1) and 12 (T2) months of treatment with cariprazine.

The Positive and Negative Symptom Scale (PANSS) is a scale

including 30 items to assess the severity of psychopathology in adults

with schizophrenia. The patient is given a score from 1 to 7 for each

item, with a minimum score of 30 and a maximum score of 210. The

scale refers to Crow’s two-dimensional model and adds a dimension

called “general psychopathology” so that, in addition to the total score,

the scores of three subscales can be obtained: positive symptoms (7

items), negative symptoms (7 items), and general psychopathology (16

items) (16). Further factor analytic studies have been performed to

investigate whether the thirty symptoms cluster into specific

dimensions might underlie distinct processes in schizophrenia, with

most of them supporting a five-factor structure explaining from 51 to

72.3% of the variance (17). These five factors (named Marder PANSS

factors) typically include Positive, Negative, Cognitive/Disorganization,

Depression/Anxiety, and Excitability/Hostility dimensions (17, 18).

The St. Hans Rating Scale (SHRS) is a multidimensional rating

scale developed in 1970 and widely used to assess neuroleptic-

induced extrapyramidal syndrome. It consists of 4 domini:

hyperkinesia passive and active (assessed globally and for
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individual body regions), parkinsonism (including facial expression,

bradykinesia, tremor posture, arm swing, gait, rigidity, and

salivation), akathisia, and dystonia. Each item is assigned a score

from zero (absent) to 6 (severe) (19).
2.3 Statistical analysis

All statistical analyses were performed using the Statistical

Package for Social Science, version 22.0 (SPSS Inc.). Continuous

variables were reported as mean ± standard deviation (SD), whereas

categorical variables were reported as percentages. All tests were

two-tailed and a p value <.05 was considered statistically significant.

Paired t-test were used to compare PANSS total score, positive,

negative and general psychopathology scales, as well as the five

Marder PANSS factors (Positive symptoms, Negative symptoms,

Disorganized thought, Hostility/Excitement, Anxiety/Depression)

between baseline (T0) and 6-months follow-up (T1) and between

T0 and 12-months follow-up (T2)in the total sample. Furthermore,

non-parametric Wilcoxon test was used to compare each PANSS’
Frontiers in Psychiatry 03
scale item between T0 and T1 and between T0 e T2 in the

total sample.
3 Results

The total sample included 31 subjects with a diagnosis of

Schizophrenia, 15 (48.3%) males and 16 (51.7%) females, with a

mean age of 41.9 ± 10.7 years (40.9 ± 10.9 and 42 ± 11.4 years in

males and females, respectively). Socio-demographic and clinical

characteristics in the overall sample are summarized in Table 1.

Regarding socio-demographic characteristics: 7 (23.3%) subjects

were married/cohabiting, 14 (45.2%) were employed and 14 (45.2%)

had a high school degree. Examining in further detail the clinical

characteristics of the sample, 7 (22.6%) subjects had a concomitant

diagnosis of a current anxiety disorder, 3 (9.7%) of a current

Obsessive Compulsive Disorder and, approximately one third (11,

35.5%) of participants reported a lifetime substance or alcohol use

disorder, among which 4 (12.9%) subjects a current alcohol use

disorder, 3 (9.7%) a current cannabinoid use disorder, 8 (25.8%) a
TABLE 1 Sociodemographic and clinical characteristics in the total sample (N=31).

Total sample
N (%)

Males
N (%)

Females
N (%)

p*

Married/cohabiting 7 (23.3) 3 (21.4) 4 (25.0) 1.000

Employed 14 (45.2) 7 (46.7) 7 (43.8) 1.000

High school degree 14 (45.2) 8 (53.3) 6 (37.5) .600

Current Medical comorbilities

Obesity 6 (19.4) 3 (20.0) 3 (18.8) 1.000

Dyslipidemia 6 (19.4) 4 (26.7) 2 (12.5) .394

Hypertension 5 (16.1) 3 (20.0) 2 (12.5) .654

Diabetes Mellitus 2 (6.5) 1 (6.7) 1 (6.3) 1.000

Current psychiatric comorbilities

Anxiety disorder 7 (22.6) 3 (20.0) 4 (25.0) 1.000

Obsessive-compulsive disorder 3 (9.7) 2 (13.3) 1 (6.3) .600

Alcohol or substance use disorder 11 (35.5) 5 (33.3) 6 (37.5) 1.000

Alcohol use disorder 4 (12.9) 3 (20.0) 1 (6.3) .333

Cannabinoid use disorder 3 (9.7) 2 (13.3) 1 (6.3) .600

Stimulant use disorder 8 (25.8) 3 (20.0) 5 (31.3) .685

Opioid use disorder 3 (9.7) 0 (0) 3 (18.8) .226

Cariprazine treatment duration

6 months 31 (100) 15 (100) 16 (100) Not applicable

12 months 16 (51.6) 8 (53.4) 7 (50.0) Not applicable

18 months 7 (22.6) 4 (26.7) 3 (18.8) Not applicable

Hospitalizations before starting cariprazine treatment 15 (48.4) 8 (53.3) 7 (43.8) .862

Hospitalizations during cariprazine treatment 4 (12.9) 2 (13.3) 2 (12.5) 1.000
*comparison between males and females.
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current stimulant use disorder and 3 (9.7%) a current opioid use

disorder. No statistically significant gender differences emerged

when comparing socio-demographic and clinical variables

(see Table 1).

The mean cariprazine daily dose in the total sample was 4.1 ±

1.4 mg. A total of 31 (100%) patients had a 6-months treatment

duration with cariprazine, whereas data on cariprazine treatment at

T2 are available for 29 (93,55%) patients. For what concern

cariprazine introduction at T0: 2 (6.5%) patients had not received

any antipsychotic; 9 (29%) patients were switched from previous

antipsychotic to cariprazine, 20 (64.5%) patients received

cariprazine in add-on treatment to previous antipsychotics, (10

quetiapine, 5 chlorpromazine, 5 levomepromazine), these latters

being subsequently remodeled according to each patient’s

clinical course.

Results also showed that 4 (12.9%) patients reported at least one

hospital admission for relapses during cariprazine treatment, while

15 (48.4%) reported at least one hospital admission before starting

cariprazine treatment. In more details, one patient was admitted

after about a month of cariprazine treatment (at a dosage of 3 mg/

day) and was discharged with cariprazine at 3 mg/day in add-on to

chlorpromazine 50 mg/day; two patients were admitted after

discontinuation of therapy about 3 months after T0 and they

were discharged with cariprazine therapy at the previous dose,

with clinical benefit lasting to date. Finally, a patient was admitted

after treatment discontinuation about 4 months after initiation, was
Frontiers in Psychiatry 04
discharged on cariprazine at 4.5 mg/day (same previous dose)

associated with sertraline and benzodiazepines (comorbidity with

Obsessive Compulsive Disorder).

During the study, two subjects dropped out and did not reach

the 12-month follow-up after starting the treatment with

cariprazine. Reasons for drop-out were related to the fact these

patients moved in another town and were no longer followed at the

psychiatric services of the centers involved in the present study.

When comparing both the PANSS’ subscales and total mean

scores between T0 and T1, interesting results emerged (see Table 2).

An overall significant reduction in the PANSS’ scale scores in the

total sample was shown, with a decrease of both the PANSS’

subscales and total mean scores. Focusing on the single items of

the PANSS’ subscales between T0 and T1 in the total sample,

statistically significant decrease in the PANSS’ Positive Scale items

scores (delusions, conceptual disorganization, hallucinatory

behavior, excitement, suspiciousness), as well as of negative

symptoms was reported, with significant lower scores in PANSS’

negative scale items scores: blunted affect, emotional withdrawal,

poor rapport, passive social withdrawal and stereotyped thinking.

An improvement of general psychopathological symptoms between

T0 and T1 was reported too, with a significant decrease in the items

regarding somatic concern, anxiety, guilt feelings, tension,

mannerism and posturing, depression, unusual thought content,

poor attention, lack of insight, poor impulse control, preoccupation

and active social avoidance (p<.05, see Figure 1). Interestingly,
TABLE 2 PANSS scale scores’ comparison between T0 (baseline) and T1 (6-month follow-up) in the total sample (N=31) and between T0 and T2 (12-
month follow-up) in the total sample (N=29).

PANSS scores Total sample
mean ± SD

p PANSS scores
Total sample
mean ± SD

p

Positive scale T0 21.7 ± 5.7
.001

T0 21.7 ± 5.9 <.001

T1 18.42 ± 5.9 T2 16.4 ± 5.9

Negative scale T0 20.8 ± 7.8
.002

T0 19.9 ± 7.5
<.001

T1 18.0 ± 7.8 T2 15.7 ± 6.5

General psychopatology scale T0 47.3 ± 10.5
<.001

T0 47.4 ± 10.8
<.001

T1 40.3 ± 11.4 T2 35.8 ± 9.5

Total score T0 89.7 ± 19.0
<.001

T0 89.2 ± 19.4
<.001

T1 76.8 ± 22.2 T2 67.9 ± 19.0

Marder PANSS’ positive symptoms factor T0 25.1 ± 6.4
.<001

T0 25.1 ± 6.7
<.001

T1 21 ± 6.5 T2 18.7 ± 5.7

Marder PANSS’ negative symptoms factor T0 20.2 ± 6.9
.001

T0 19.7 ± 6.6
<.001

T1 17.5 ± 7.1 T2 15.3 ± 5.7

Marder PANSS’ disorganized though factor T0 19.1 ± 5.6
.001

T0 18.8 ± 5.7
<.001

T1 16.9 ± 5.9 T2 15.3 ± 5.7

Marder PANSS’ uncontrolled hostility/excitement factor T0 11.2 ± 3.5
.015

T0 11.4 ± 3.7
<.001

T1 9.9 ± 3 T2 8.8 ± 2.9

Marder PANSS’ anxiety/depression factor T0 13.9 ± 3.7
.<.001

T0 13.9 ± 3.8
<.001

T1 11.5 ± 3.8 T2 9.6 ± 3.4
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focusing on the Marder PANSS’ factor scores between T0 and T1 in

the overall sample, a significant decrease among each of these

factors (positive symptoms, disorganized thoughts, negative

symptoms, hostility/excitement, anxiety/depression) was shown

(See Table 2). Finally, at T2 a statistically significant decrease in

the PANSS’ total and single subscales scores emerged with respect

to T0 (p<.001). Similarly, results from the comparison of Marder

PANSS’ factor scores in between these two assessment times

showed a substantial improvement in symptoms with a

significant decrease for the Positive (p<.001) and Negative

(p<.001) factors, as well as for Disorganized thoughts (p<.001),

Uncontrolled Hostility excitement (p<.001) and Anxiety

Depression (p<.001) ones (see Table 2). Further, the comparison

of PANSS single items scores between T0 and T2 demonstrated a

significant reduction of all items in the Positive Scale, as well as in

the Negative Scale with the exception of difficulties in abstract

thinking and of all items in the General Psychopathology Scale,

except for motor retardation, mannerism and posturing and

disturbance of volition (p<.05, see Figure 1).

Concerning extrapyramidal drug-induced side effects, assessed

by means of the St Hans scale scores in the total sample at T1 (6-

month follow-up, see Table 3), akathisia emerged in mild form in 4

(12.9%) patients and in mild/moderate form in 2 (6.5%) patients.
Frontiers in Psychiatry 05
Dystonia occurred in mild form in 1 (3.2%) patient and in mild/

moderate form in 3 (9.7%) patients. Furthermore, parkinsonism

developed in the mild form in 4 (12.9%) subjects, in the mild/

moderate form in 2 patients (6.5% of the total sample) and in the

moderate form in 3 patients (9.7% of the total sample).
4 Discussion

To the best of our knowledge, this is the first naturalistic 12-

month longitudinal study examining the efficacy and tolerability of

cariprazine treatment in real-life patients affected by schizophrenia.

Results showed a statistically significant improvement in the all

PANSS’ domains scores in the total sample at T1 (6-months follow-

up). Specifically, a significant improvement emerged in all Positive

Symptoms assessed except Hostility and Grandiosity, and in all

Negative Symptoms assessed, except Difficulty in Abstract Thinking

and Lack of Spontaneity and Flow. Cariprazine also appeared to

have a broad spectrum of action in general psychopathology, where

it leaded to improvement in somatic concern, anxiety, guilt feelings,

tension, mannerism and posturing depression, unusual thought

content, poor attention, lack of insight, poor impulse control,

preoccupation and active social avoidance. The data also showed
FIGURE 1

Comparison of PANSS scale single items between T0 (baseline) and
T1 (6-months follow-up) in the total sample (N=31) and between T0
and T2 (12-month follow-up) in the total sample (N=29). *p<.05.
TABLE 3 St Hans scale items' endorsement at T1 (6-months follow-up)
in the total sample (N=31).

St Hans items
Total sample

N (%)

Psychic Akathisia

Absent/Dubious 25 (80.6)

Mild 4 (12.9)

Mild/Moderate 2 (6.5)

Moderate 0 (0)

Motor Akathisia

Absent/Dubious 26 (83.9)

Mild 4 (12.9)

Mild/Moderate 1 (3.2)

Moderate 0 (0)

Dystonia

Absent/Dubious 27 (87.1)

Mild 1 (3.2)

Mild/Moderate 3 (9.7)

Moderate 0 (0)

Parkinsonism

Absent/Dubious 22 (70.9)

Mild 4 (12.9)

Mild/Moderate 2 (6.5)

Moderate 3 (9.7)
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a progressive and significant reduction in both the PANSS’ total and

single subscales scores, except for difficult in abstract thinking,

motor retardation and disturbance of volition. Our data also

showed that reduction in the Grandiosity, Hostility and Lack of

Spontaneity and Flow subscales became significant at the 12-month

follow-up (T2) compared with the baseline, which was coinciding

with the start of the treatment with cariprazine. Similar results

emerged when comparing the PANSS-derived Marder factors

across assessment time points of the study, with significant

symptoms’ improvement evidenced by the significant reduction

in scores, both between T0 and T1 (6-month follow-up) and

between T0 and T2 (12-month follow-up) for each of the factors

(positive symptoms, disorganized thoughts, negative symptoms,

hostility/excitement, anxiety/depression). These results are

consistent with data from the literature showing that cariprazine

appear to have a good efficacy profile in a wide range of symptoms

of schizophrenia (8, 13, 14, 20–26). Further, a recent study provided

support for the notion that cariprazine in high dosages might be a

well-tolerated and effective treatment option for acute patients on

the schizophrenia spectrum in real-life as well (27). In the present

study, in fact, cariprazine proved to be effective controlling positive

symptoms both the mid and long-term follow-up. In this

perspective, a long-term multi-country, double-blind, placebo-

controlled study conducted by Durgam et al. (28), showed that

patients treated with cariprazine had a significantly longer time to

relapse than those treated with placebo, with relapse occurring in

only 24.8% of cariprazine-treated patients versus 47.5% of placebo-

treated patients during the open-label 72-week follow-up treatment.

Further, a multicenter, open-label, flexible-dose study to evaluate

the safety and tolerability of cariprazine in patients with

schizophrenia for 53 weeks concluded that cariprazine treatment

up to 9 mg/d was generally safe and well tolerated in patients with

schizophrenia over a long-term period (29). Moreover, in line with

some case studies reporting the efficacy of cariprazine in mitigating

the hostility in acute patients with psychosis (21, 30), our results

confirmed this trend in the sample also in the long-term follow-up,

with an improvement shown at the 6 month-follow-up by the

reduction of the PANSS Hostility item and more pronounced at the

12-month follow-up, showing the possible effect of the drug in the

mid and long-term treatment with cariprazine. Recently, possible

pro-cognitive and anti-hostility effects of cariprazine have been also

reported in the treatment of resistant schizophrenia (31).

Additionally, the chronicity of this disorder also requires a long-

term view, which should always contemplate the burden of

treatment on negative and cognitive symptoms as well and

improvement in this psychopathological profile was evident in the

whole sample both after 6 and 12 months of treatment.

In addition, our study also investigated the occurrence of

extrapyramidal effects during cariprazine treatment in the sample

at the 6-month follow-up. The data from our study are consistent

with those already available in the literature (21, 22, 24, 25, 32, 33),

substantially showing good tolerability of cariprazine, with

extrapyramidal symptoms occurred in a minority of patients and

in mild or mild or moderate forms: no patient showed moderate

forms of psychic/motor akathisia or dystonia and only three

subjects showed moderate parkinsonism. A lower prevalence of
Frontiers in Psychiatry 06
akathisia has been reported in cariprazine treatment with respect to

other antipsychotic treatments (32).

The distress caused by antipsychotic-induced akathisia can be

significant and impact treatment adherence and long-term patient

outcomes. Akathisia was the most commonly observed treatment-

emergent adverse event with cariprazine, with a mild to moderate in

severity (34), in line with our results. Akathisia rarely led to

treatment discontinuation because most patients were able to

effectively manage akathisia while continuing treatment with

cariprazine. Overall, these findings suggest that cariprazine causes

fewer cases of akathisia and that most patients can effectively

manage this side effect while continuing their treatment with

cariprazine (34).

The lower incidence of extrapyramidal effects and efficacy on

positive and negative symptoms of schizophrenia observed in the

present study may be attributable to the unique pharmacokinetic

properties of the drug. Indeed, cariprazine is a D2 and D3 partial

agonist, 5HT2b receptor antagonist and 5HT1a receptor partial

agonist. Positive symptoms’ control would be attributable to the

partial D2 antagonism at mesolimbic level, balanced by 5HT2a

receptor antagonism. Unlike total D2 antagonists, which can result

in iatrogenic parkinsonism via total D2 blockade in the nigrostriatal

pathway and worsening of negative symptoms by decreasing

dopaminergic tone at cortical level, partial agonists such as

cariprazine allow normalization of dopaminergic stimulation in

the mesolimbic system, reducing positive symptoms without grossly

impacting the nigrostriatal system; in addition, partial blockade of

the 5HT2b receptor allows improved dopaminergic tone in the

prefontal cortex, leading to better control of negative

symptoms (35).

The peculiar feature of the high-affinity partial D3 agonism

shown by cariprazine, may also contribute to improve negative

symptoms and cognitive deficits associated with schizophrenia and

related disorders. Indeed, determining a partial blockade of D3

receptors in the ventral tegmental area, cariprazine causes an

increase in dopaminergic tone in the prefrontal cortex, a peculiar

feature of the drug that allows an additional pathway to control

these symptoms (36).

Cariprazine also has a relatively high affinity for 5HT1A receptors

that has been associated with improved negative symptoms and

cognitive deficits (26, 37). The 5HT1A receptor is a subtype of

serotonin receptor widely distributed throughout the brain and

involved in several physiological processes, including mood,

cognition and stress response (26, 38–41). Activation of the 5HT1A

receptor has been shown to have potential models antidepressant and

anxiolytic effects and pro-cognitive effects in animal and clinical

studies. Similarly, our results showed that long-term treatment with

cariprazine was also associated with a significant improvement in a

wide spectrum of general psychopathology symptoms, including

depressive, anxiety, hostility and excitement ones.

This study has several strengths: first, the naturalistic

longitudinal study design. In addition, the efficacy of the therapy

was assessed not only by the overall improvement in the

psychopathological profile, but also by the effects on each

symptom of PANSS scale. However, when discussing the results

obtained, it is also necessary to point out possible limitations such as
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the small sample size, despite the naturalistic real-life design of the

study allows to shed light on the potential usefulness of this

medication. Expanding the sample size also including participants

from a broader range of geographic locations and diverse

backgrounds, in fact, may enhance the robustness and

applicability of the study findings, helping to understand the

variability in response to cariprazine. Further, as the assessment

of extrapyramidal symptoms among subjects recruited was carried

out only at T1 (6-month follow-up) providing only an initial insight

into these side effects associated with cariprazine treatment, the

results of our study should be interpreted in the context of

this limitation.

In our study, cariprazine seems to confirm its efficacy profile in

both negative and positive symptoms, combined with good

tolerability in real-life patients with Schizophrenia. Further

longitudinal study on cariprazine, particularly orientated to

gender-specific tailored medicine, are needed.
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Minimal effects of cariprazine on prolactin levels in bipolar disorder and schizophrenia.
Neuropsychiatr Dis Treat. (2022) 18:995–1011. doi: 10.2147/NDT.S348143

15. Carmassi C, Dell’Oste V, Bertelloni CA, Diadema E, Avella MT, Simoncini M,
et al. Clinical experiences with cariprazine in schizophrenic patients with comorbid
substance abuse. Evid Based Psychiatr Care. (2019) 05:11–4.

16. Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome scale for
schizophrenia. Schizophr Bull. (1987) 13:261–76. doi: 10.1093/schbul/13.2.261

17. Lehoux C, Gobeil MH, Lefèbvre AA, Maziade M, Roy MA. The five-factor
structure of the PANSS: A critical review of its consistency across studies. Clin
Schizophr Relat Psychoses. (2009) 3:103–10. doi: 10.3371/CSRP.3.2.5

18. Bell MD, Lysaker PH, Beam-Goulet JL, Milstein RM, Lindenmayer JP. Five-
component model of schizophrenia: assessing the factorial invariance of the positive
and negative syndrome scale. Psychiatry Res. (1994) 52:295–303. doi: 10.1016/0165-
1781(94)90075-2

19. Gerlach J, Korsgaard S, Clemmesen P, Lauersen AM, Magelund G, Noring U,
et al. The St. Hans Rating Scale for extrapyramidal syndromes: reliability and validity.
Acta Psychiatr Scand. (1993) 87:244–52. doi: 10.1111/j.1600-0447.1993.tb03366.x

20. Gesi C, Paletta S, Palazzo MC, Dell’Osso B, Mencacci C, Cerveri G. Cariprazine
in three special different areas: A real-world experience. Neuropsychiatr Dis Treat.
(2021) 17:3581–8. doi: 10.2147/NDT.S335332

21. Montes JM, Montes P, Hernández-Huerta D. Cariprazine in three acute patients
with schizophrenia: A real-world experience. Neuropsychiatr Dis Treat. (2021) 17:291–
6. doi: 10.2147/NDT.S298005

22. Ivanov SV, Smulevich AB, Voronova EI, Yakhin KK, Beybalaeva TZ, Katok AA.
Early clinical effects of novel partial D3/D2 agonist cariprazine in schizophrenia
patients with predominantly negative symptoms (Open-label, non-controlled study).
Front Psychiatry. (2022) 12:770592. doi: 10.3389/fpsyt.2021.770592

23. McCutcheon RA, Pillinger T, Efthimiou O, Maslej M, Mulsant BH, Young AH,
et al. Reappraising the variability of effects of antipsychotic medication in schizophrenia: a
meta-analysis. World Psychiatry. (2022) 21:287–94. doi: 10.1002/wps.20977
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37. Kiss B, Horváth A, Némethy Z, Schmidt E, Laszlovszky I, Bugovics G, et al.
Cariprazine (RGH-188), a dopamine D(3) receptor-preferring, D(3)/D(2) dopamine
receptor antagonist-partial agonist antipsychotic candidate: in vitro and neurochemical
profile. J Pharmacol Exp Ther. (2010) 333:328–40. doi: 10.1124/jpet.109.160432

38. Artigas F, Romero L, de Montigny C, Blier P. Acceleration of the effect of selected
antidepressant drugs in major depression by 5-HT1A antagonists. Trends Neurosci.
(1996) 19:378–83. doi: 10.1016/S0166-2236(96)10037-0

39. Celada P, Bortolozzi A, Artigas F. Serotonin 5-HT1A receptors as targets for
agents to treat psychiatric disorders: rationale and current status of research. CNS
Drugs. (2013) 27:703–16. doi: 10.1007/s40263-013-0071-0

40. Dell’Osso L, Carpita E, Cremon IM, Muti D, Diadema E, Barberi FM, et al. The
mediating effect of trauma and stressor related symptoms and ruminations on the
relationship between autistic traits and mood spectrum. Psychiatry Res. (2019)
279:123–9. doi: 10.1016/j.psychres.2018.10.040

41. Carmassi C, Stratta P, Massimetti G, Bertelloni CA, Conversano C, Cremone
IM, et al. New DSM-5 maladaptive symptoms in PTSD: gender differences and
correlations with mood spectrum symptoms in a sample of high school students
following survival of an earthquake. Ann Gen Psychiatry. (2014) 13:28. doi: 10.1186/
s12991-014-0028-9
frontiersin.org

https://doi.org/10.3389/fpsyt.2022.827744
https://doi.org/10.2147/NDT.S348143
https://doi.org/10.1093/schbul/13.2.261
https://doi.org/10.3371/CSRP.3.2.5
https://doi.org/10.1016/0165-1781(94)90075-2
https://doi.org/10.1016/0165-1781(94)90075-2
https://doi.org/10.1111/j.1600-0447.1993.tb03366.x
https://doi.org/10.2147/NDT.S335332
https://doi.org/10.2147/NDT.S298005
https://doi.org/10.3389/fpsyt.2021.770592
https://doi.org/10.1002/wps.20977
https://doi.org/10.1017/S1092852921000997
https://doi.org/10.3389/fpsyt.2023.1183912
https://doi.org/10.7759/cureus.39309
https://doi.org/10.3389/fpsyt.2023.1112697
https://doi.org/10.3389/fpsyt.2023.1112697
https://doi.org/10.1016/j.schres.2016.06.030
https://doi.org/10.1016/j.schres.2016.06.030
https://doi.org/10.1017/S1092852917000220
https://doi.org/10.1017/S1092852917000220
https://doi.org/10.1111/pcn.13094
https://doi.org/10.1111/pcn.13094
https://doi.org/10.1097/YIC.0000000000000469
https://doi.org/10.1186/s12888-017-1459-z
https://doi.org/10.1097/YIC.0000000000000110
https://doi.org/10.1708/3606.35843
https://doi.org/10.1708/3606.35843
https://doi.org/10.1708/3606.35842
https://doi.org/10.1124/jpet.109.160432
https://doi.org/10.1016/S0166-2236(96)10037-0
https://doi.org/10.1007/s40263-013-0071-0
https://doi.org/10.1016/j.psychres.2018.10.040
https://doi.org/10.1186/s12991-014-0028-9
https://doi.org/10.1186/s12991-014-0028-9
https://doi.org/10.3389/fpsyt.2024.1382013
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	A 12-month longitudinal naturalistic follow-up of cariprazine in schizophrenia
	1 Introduction
	2 Materials and methods
	2.1 Study sample
	2.2 Assessment instruments
	2.3 Statistical analysis

	3 Results
	4 Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


