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Few data exist regarding treatment with antipsychotics in forensic psychiatric patient populations with high social dangerousness. We performed a secondary analysis of 681 patients treated with at least one antipsychotic, extracted from a 1-year observational retrospective study, conducted on 730 patients treated in the Italian Residencies for Execution of Security Measures (REMS) (96.4% of the REMS population). We aimed at investigating antipsychotic polypharmacy (prescription of two or more concomitant antipsychotics) and high dose/very high-dose antipsychotics, as well as the possible factors associated with such therapeutic regimens. High dose/very high-dose antipsychotics were defined as a prescribed daily dose to WHO-defined daily dose ratio greater than 1.5 or 3.0, respectively. Binary logistic regression analysis was used in three models to test possible predictors of antipsychotic polypharmacy, high-dose antipsychotics, and very high-dose antipsychotic prescription. Antipsychotic polypharmacy resulted in n = 308 (45.2%) of the patients, n = 346 (50.8%) received high-dose antipsychotics, and n = 96 (14.1%) very high-dose antipsychotics. The multivariate analysis disclosed an association between antipsychotic polypharmacy and male gender (odds ratio (OR): 2.75 and 95% CI: 1.34–5.65), long-acting injectable (LAI) antipsychotic prescription (OR: 2.62 and 95% CI: 1.84–3.74), and aggressive behavior in REMS (OR: 1.63 and 95% CI: 1.13–2.36). High-dose antipsychotics were also associated with male gender (OR: 2.01 and 95% CI: 1.02–3.95), LAI antipsychotic prescription (OR: 2.78 and 95% CI: 1.95–3.97), and aggressive behavior in REMS (OR: 1.63 and 95% CI: 1.12–2.36). The use of antipsychotic polypharmacy and high-dose antipsychotics is frequent in the REMS population. These results might depend on regulatory and organizational aspects of the REMS system, including variability in structures, lack of a common model of care, and lack of stratified therapeutic security.

Keywords: REMS, antipsychotic polypharmacy (APP), high-dose antipsychotics, schizophrenia spectrum disorders, personality disorders, forensic psychiatric treatment


INTRODUCTION

In recent years, Italy has undergone a radical change in the healthcare system aimed at treating psychiatric patients who have committed crimes and who are also considered socially dangerous by a judicial measure (Barbui and Saraceno, 2015; Carabellese and Felthous, 2016). The reform provided for the closure of the former six forensic psychiatric hospitals and the opening of small regional-based residential structures called Residencies for Execution of Security Measures (REMS; Catanesi et al., 2019).

The 31 existing REMS constitute a pure healthcare system, devoid of police personnel, and aimed at combining the needs of care of patients, with those of social security (Barbui and Saraceno, 2015; Carabellese and Felthous, 2016). Unlike other legal systems, forensic psychiatric patients admitted to the REMS have no treatment obligations despite being compulsorily admitted. Moreover, the Italian Law does not provide social dangerousness as a possible criterion for involuntary psychiatric treatment in civil nor in forensic psychiatric patients (Carabellese and Mandarelli, 2017; Ferracuti et al., 2020). This implies that patients are obliged to remain physically in the REMS but not to take treatments for which they must provide their informed consent.

A recent 1-year study on the Italian forensic psychiatric population revealed that among the 730 patients who have been treated in the REMS, 60% suffered from a schizophrenia spectrum disorder, 32% by a personality disorder, and there was relevant comorbidity with substance-related disorders (Catanesi et al., 2019). In this context, the psychopharmacological choices made by psychiatrists deserve interest because they need to combine different and specific needs of dangerous offenders affected by severe mental disorders, with safety ones.

Antipsychotic polypharmacy and high-dose antipsychotic prescription regimens have been reported in acute psychiatric settings (Lelliott et al., 2002; Connolly and Taylor, 2014; John et al., 2014; Campos Mendes et al., 2016; McMillan et al., 2017) and community settings (Callaly and Trauer, 2000; Gisev et al., 2014a). The use of depot antipsychotics proved more frequent in those patients with a community treatment order (Callaly and Trauer, 2000; Gisev et al., 2014a). Antipsychotic polypharmacy and high-dose antipsychotics are therapeutic strategies with greater impact, and they are often unaligned to the prescribing clinical guidelines, burdened by greater side effects, possible drug interactions, and the risk for complete non-adherence (Cullen et al., 2013; Papola et al., 2019; Smith et al., 2020; Aburamadan et al., 2021; Lochmann van Bennekom et al., 2021).

However, a systematic review and meta-analysis showed comparable mortality risk between patients with serious mental illness treated with antipsychotic polypharmacy vs. monotherapy (Buhagiar et al., 2020). A lack of association between high dose or combination antipsychotics and side effects has been reported on a mixed-diagnosis sample of 208 inpatients (Hynes et al., 2020). There is also initial evidence that antipsychotic combination therapy might prevent rehospitalization in a subset of patients with schizophrenia (Faden et al., 2021).

In a study on 211 patients with psychoses in a community psychiatric setting, 17.5% received two antipsychotics and 13.7% were on a high-dose antipsychotic regime (Tungaraza et al., 2010). Approximately one-third of compulsorily treated community patients suffering from psychoses received antipsychotic polypharmacy and 27% high-dose antipsychotics in a retrospective Australian study (Gisev et al., 2014b). Involuntarily treated psychiatric patients under the Mental Health Act were 8.8 more likely than their voluntary counterparts to receive antipsychotic polypharmacy and 1.65 to receive high doses of antipsychotics (Wheeler et al., 2020). Forensic psychiatric settings have been associated with greater use of antipsychotic polypharmacy, high dose, or both than acute or rehabilitation settings (Lelliott et al., 2002).

Based on the limited existing data, we aimed this study at describing the pharmacological choices of the REMS psychiatrists and at identifying the factors associated with antipsychotic polypharmacy and high-dose antipsychotics in a large cohort of patients who were admitted and treated in the Italian REMS.



MATERIALS AND METHODS

We did a secondary analysis of the 681 patients who received at least an antipsychotic prescription, among those extracted from an observational retrospective study of 730 patients treated in the Italian REMS in the 1-year study period (Catanesi et al., 2019). The original study described the clinical, criminological, and treatment characteristics of the REMS patient population between June 2017 and June 2018. Data were retrieved by the health managers of the 28 participating REMS through an ad hoc form (Catanesi et al., 2019). The 49 patients who were excluded because not under antipsychotic treatment were less frequently affected by schizophrenia spectrum disorders (p < 0.001) while presented a higher percentage of personality disorder diagnosis (p < 0.001) than their antipsychotic treated counterparts. The presence and degree of aggressive behavior of patients were measured with the Italian version of the Modified Overt Aggression Scale (MOAS; Margari et al., 2005).

Antipsychotic polypharmacy was defined as the prescription of two or more concomitant antipsychotics in the standard therapy of a patient. We used the WHO Collaborative Center for Drug Statistics Methodology Defined Daily Dose (DDD; WHO Collaborating Centre for Drug Statistics Methodology, 2021) method to allow comparison among different antipsychotics (Leucht et al., 2016) and calculated the prescribed daily dose (PDD) to DDD ratio (Roh et al., 2014). To have a comprehensive measure of the antipsychotic dosage for each patient, we summed the PDD to DDD ratio for each antipsychotic taken. In this study, the PDD/DDD ratio will be considered as the sum of the total ratios of the prescribed antipsychotics, both oral and long-acting injectable (LAI). To calculate the PDD of the LAI antipsychotics, we divided the prescribed dose by the dosing interval. Based on previous research, we considered high antipsychotic dose as a PDD to DDD ratio of greater than 1.5 (Roh et al., 2014). We have also introduced a higher threshold, intended as a very high antipsychotic dose that was defined as a PDD/DDD greater than 3.0.


Statistical Analysis

Data were analyzed using Statistical Software for Social Sciences (SPSS) version 20.0. The chi-square test or Fisher’s exact test was used for comparisons between categorical variables. Mann–Whitney U test was used to test differences between continuous non-parametric variables. Binary logistic regression analysis was used in three models to test possible predictors of antipsychotic polypharmacy, high-dose antipsychotics (PDD/DDD > 1.5), and very high-dose antipsychotic prescription (PDD/DDD > 3). We used the enter method to test the following independent variables: male gender, LAI antipsychotic prescription, diagnosis of schizophrenia spectrum disorder and other psychoses, diagnosis of personality disorder, length of stay in REMS, and aggressive behavior in REMS in the previous month (MOAS > 0) (Catanesi et al., 2019). For each model Cox & Snell R2, odds-ratio (OR) estimates and their corresponding 95% CI are reported.




RESULTS

The study of n = 681 patient sample (Mage = 41.4 years and SD 11.6) comprised 89.4% of male and 10.6% female patients, and the main sociodemographic and clinical characteristics are shown in Table 1. Notably, 65% of the patients had a principal psychiatric diagnosis of schizophrenia spectrum and other psychotic disorders (35.4% schizophrenia, 13.5% unspecified schizophrenia spectrum disorder and other psychotic disorder, 8.5% delusional disorder, and 7.6% schizoaffective disorder), 21% of personality disorder (of which 75.6% main diagnosis and 24.4% comorbid diagnosis), and 22.7% of the patients presented a comorbid diagnosis of substance-related disorder.


TABLE 1. Sociodemographic and clinical characteristics of n = 681 patients.
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The analysis of crimes underlying the admission to the REMS revealed 26.5% of homicide/attempted homicide, 24.4% personal injury/threats/harassment, 17.7% domestic violence, 12.3% property crime, 7.5% violence against a public official, 6.5% stalking, 4.0% sexual offenses, and 1.1% misdemeanors. Patients had a long mean disease duration (14.5 ± 9.6 years) and a history of previous psychiatric hospitalization including involuntary admission (59.3%).

The main drug treatment characteristics as well as the associations between antipsychotics and other drugs are described in the original study (Catanesi et al., 2019). The most frequent combination of antipsychotics we found in this study was haloperidol decanoate and oral olanzapine, haloperidol decanoate and quetiapine, paliperidone palmitate and clozapine, oral haloperidol and clozapine, and oral haloperidol and oral olanzapine.

Among the 681 REMS patients, n = 308 (45.2%) were prescribed antipsychotic polypharmacy, n = 346 (50.8%) high-dose antipsychotics, and n = 96 (14.1%) very high-dose antipsychotics.

Among those patients treated with antipsychotic polypharmacy, 79.9% also received high-dose antipsychotics vs. 26.8% of those in monotherapy (p < 0.001), and 28.2% received very high-dose antipsychotics vs. 2.4% of those in monotherapy (p < 0.001). Chi-square test showed that male patients more frequently received antipsychotic polypharmacy (men 47.1%, women 29.2%; p < 0.01) and very high-dose antipsychotics (men 15.1%, women 5.6%; p < 0.05) than female patients, while we found no significant gender differences in high-dose antipsychotics (men 51.9%, women 41.7%; p = 0.10).

The mean PDD/DDD ratio of the 681 patients was 1.94 (SD: 1.56 and 95% CI: 1.75–1.99), median 1.62, and ranged from a minimum of 0.02 to a maximum of 21.39. Mann–Whitney U test disclosed no significant differences in the mean PDD/DDD ratio between male and female patients (men 1.96 ± 1.61, women 1.73 ± 1.38; p = 0.15).

Binary logistic regression analyses disclosed a significant association between male gender (OR: 2.75, 95% CI: 1.34–5.65), LAI antipsychotic prescription (OR: 2.62, 95% CI: 1.84–3.74), aggressive behavior in REMS (OR: 1.63, 95% CI: 1.13–2.36), and antipsychotic polypharmacy (Table 2). High-dose antipsychotics were also associated with male gender (OR: 2.01, 95% CI: 1.02–3.95), LAI antipsychotic prescription (OR: 2.78, 95% CI: 1.95–3.97), and aggressive behavior in REMS (OR: 1.63, 95% CI: 1.12–2.36) (Table 3). A very high-dose antipsychotic prescription was associated with the use of LAI antipsychotic prescription (OR: 9.73, 95% CI: 4.88–19.43) but not with gender, diagnosis of schizophrenia spectrum disorder or personality disorder, and length of stay in REMS nor with aggressive behavior in REMS (Table 4).


TABLE 2. Binary logistic regression analysis of factors associated with antipsychotic polypharmacy.
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TABLE 3. Binary logistic regression analysis of factors associated with high-dose antipsychotics prescription [prescribed daily dose (PDD)/defined daily dose (DDD) > 1.5].
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TABLE 4. Binary logistic regression analysis of factors associated with very high-dose antipsychotic prescription (PDD/DDD > 3).
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First- (50.8%) or second-generation (49.2%) LAI antipsychotics were prescribed to n = 301 patients (48.6% of the sample excluding n = 62 missing data), including haloperidol decanoate (18.4%), paliperidone palmitate (15.0%), aripiprazole (4.8%), fluphenazine decanoate (3.4%), risperidone (3.1%), zuclopenthixol decanoate (2.9%), and olanzapine pamoate (0.9%). Since LAI antipsychotic prescription was associated with high and very high doses, as well as antipsychotic polypharmacy, we investigated the percentage of patients under high, very high antipsychotic regime, and antipsychotic polypharmacy for each LAI antipsychotics (Table 5). Those patients who received a first-generation LAI antipsychotic were more frequently under high-dose antipsychotics and polypharmacy than those who received a second-generation LAI antipsychotic (Table 6).


TABLE 5. Long-acting injectable (LAI) antipsychotics, high dose/very high-dose antipsychotic regimens, and antipsychotic polypharmacy.
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TABLE 6. Use of first or second-generation LAI antipsychotics in patients receiving high/very high-dose antipsychotics and antipsychotic polypharmacy.
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DISCUSSION

This retrospective study on the population of forensic psychiatric inpatients is the first describing antipsychotic prescription regime in the Italian population of REMS patients and among the few describing a large forensic psychiatric sample. Due to the clinical and criminological characteristics of the patients admitted to the REMS, the present sample of patients is characterized by high needs for care and rehabilitation as well as by high social dangerousness. Given the exclusively sanitary nature of REMS, we can hypothesize that antipsychotic therapy constitutes one of the main therapeutic means available to contain the symptomatological and behavioral aspects connected to social dangerousness. The current Italian system envisages REMS for patients with greater social dangerousness, possibly of limited duration, within a recovery path that aims to move to non-forensic facilities.

In our mixed-diagnosis sample, we found that 45.2% of the patients were prescribed antipsychotic polypharmacy. This result is similar to those emerged in mixed diagnosis studies conducted on acute psychiatric inpatients in the United Kingdom (50.5%) (Lelliott et al., 2002), and Portugal (41.6%) (Campos Mendes et al., 2016). Forty-three percent of antipsychotic polypharmacy also emerged in an Australian study of acute inpatients suffering from schizophrenia or schizoaffective disorder (John et al., 2014). A longitudinal Korean study found 37.1% (2005) and 48.3% (2010) of polypharmacy with antipsychotics in acute inpatients with schizophrenia. Lower percentages of antipsychotic polypharmacy (37.5%) were found at discharge from an acute psychiatric ward (McMillan et al., 2017) or in the community even in those under a community treatment order (32.0%) (Gisev et al., 2014b). However, the REMS patient population is not considered acute nor are REMS hospitals but community psychiatric facilities. The greater use of polypharmacy must obviously respond to different clinical needs.

The multivariate analysis we conducted disclosed an association between antipsychotic polypharmacy and male gender (OR: 2.75 and 95% CI: 1.34–5.65), LAI antipsychotic prescription (OR: 2.62 and 95% CI: 1.84–3.74), and aggressive behavior in REMS (OR: 1.63 and 95% CI: 1.13–2.36). Some studies on different populations have not shown an association between male gender and antipsychotic polypharmacy (Gisev et al., 2014b; Campos Mendes et al., 2016; McMillan et al., 2017), while others found such results. Others found an association with the duration of hospitalization (Lelliott et al., 2002; Connolly and Taylor, 2014). The result of an association between polypharmacy with antipsychotics and aggressive behavior during the stay in a forensic facility does not appear to have been previously described. The association between this behavioral variable and polypharmacy with antipsychotics raises the hypothesis that psychiatrists might have weighted the behavioral and security issues in their therapeutic choices. Despite the diagnosis of schizophrenia spectrum disorder predicted antipsychotic polypharmacy in previous studies (Lelliott et al., 2002), we found no association in the REMS population nor with the diagnosis of personality disorder.

More than half (50.8%) of the patients in our study received high-dose antipsychotics, and a higher rate than those found in the study by Roh et al. (30.4% in 2005 and 14.8% in 2010) (Roh et al., 2014) conducted on a sample of acute inpatients, using the same definition of high-dose antipsychotics (PDD/DDD > 1.5). Of note, 14% of the patients were prescribed very high-dose antipsychotics, corresponding to a dosage three times higher than the DDD.

A significant association between the prescription of an LAI antipsychotic and high dose (OR: 2.78 and 95% CI: 1.02–3.95) and very high-dose antipsychotics (OR: 9.73, 95% CI: 4.88–19.43) prescription emerged in the respective multivariate analyses. Interestingly, the aggressive behavior of patients in the REMS, which is manifested during the last month before data collection, was also associated with high-dose antipsychotics, a result that seems to confirm the abovementioned hypothesis for antipsychotic polypharmacy. Diagnosis of psychosis or personality disorder proved no association with high dose nor with very high-dose antipsychotics. Altogether, our results indicate that the qualitative-quantitative therapeutic choices of antipsychotics made on the REMS patient population are closer to those of acute psychiatric patients rather than in community rehabilitation.

The use of an LAI antipsychotic was associated with polypharmacy, high dose, and very high-dose antipsychotics. Interestingly, we found that first-generation LAI antipsychotics were more frequently associated with high-dose antipsychotics and polypharmacy than those who received a second-generation LAI antipsychotic (Table 6). The use of first-generation drugs, in the context of high dosages of antipsychotics and polypharmacotherapy, deserves reflection on the reasons for therapeutic choices that also seem to be linked to the need for behavioral control and that hardly fall within the prescriptive guidelines. The Italian law provides that in the REMS, safety provision is completely entrusted to healthcare workers. There are moreover no treatment facilities providing a higher level of safety, for those aggressive patients who may be treatment-resistant or present poor treatment compliance. In a forensic psychiatric system such as that of REMS, the use of high-dose antipsychotics and polypharmacy could be among the few options available to the psychiatrist who is required by the law to treat patients and reduce their social dangerousness. This hypothesis is also linked to the evidence that the prescribing psychiatrists also bear the responsibility for the safety of other patients, as well as health personnel (Catanesi, 2017). A question that is still unanswered is whether this patient population is adequately informed and whether patients have the mental capacity to consent to such treatment (Mandarelli et al., 2014, 2018; Carabellese et al., 2018).

The present observational retrospective study has limitations. The data collection period is close to that of the opening of the REMS in Italy; thus, it is possible that it occurred during a phase of adaptation of a new and complex system, with possible repercussions on the data we collected. The choice to use the DDD method was made because they are internationally accepted measures, available for almost all antipsychotic drugs, including older antipsychotics, as we found a large variety of molecules in the study sample. This method has limitations; however, other methods (Leucht et al., 2016) may produce slightly different results for high-dose antipsychotics. Among the strengths of the study, it is worth noting the size of the sample of patients, greater than previous similar studies, to be considered representative of the new Italian REMS forensic psychiatric population.



CONCLUSION

This study highlights a frequent use of antipsychotic polypharmacy and high-dose antipsychotics in the REMS population, comparable with or greater than acute psychiatric inpatients. Aggressive behavior in the REMS proved to be associated with such therapeutic choices, a result that deserves attention and that could be justified by the attempt to obtain a pharmacological control and prevention of aggressive and violent behavior. These therapeutic choices are, however, burdened by an increased risk of side effects and possible health risks and are often unaligned with the prescribing clinical guidelines. The use of polypharmacy and high-dose antipsychotics may also depend on regulatory and organizational aspects of the REMS system, including variability in structures, lack of a common model of care, and lack of stratified therapeutic security (Kennedy, 2021).



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by University of Bari Aldo Moro. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

GM and RC conceived of the study, analyzed data, and wrote the original draft. FC and GS interpreted data and critically revised the manuscript. RC gave the final approval of the version to be published. All authors contributed to the article and approved the submitted version.



ACKNOWLEDGMENTS

The authors would like to thank REMS patients and staff who contributed to the original study.



REFERENCES

Aburamadan, H. A. R., Sridhar, S. B., and Tadross, T. M. (2021). Assessment of potential drug interactions among psychiatric inpatients receiving antipsychotic therapy of a secondary care hospital, United Arab Emirates. J. Adv. Pharm. Technol. Res. 12, 45–51. doi: 10.4103/japtr.JAPTR_110_20

Barbui, C., and Saraceno, B. (2015). Closing forensic psychiatric hospitals in Italy: a new revolution begins? Br. J. Psychiatry 206, 445–446. doi: 10.1192/bjp.bp.114.153817

Buhagiar, K., Templeton, G., Blyth, H., Dey, M., and Giacco, D. (2020). Mortality risk from long-term treatment with antipsychotic polypharmacy vs monotherapy among adults with serious mental illness: a systematic review and meta-analysis of observational studies. Schizophr. Res. 223, 18–28. doi: 10.1016/j.schres.2020.08.026

Callaly, T., and Trauer, T. (2000). Patterns of use of antipsychotic medication in a regional community mental health service. Australas. Psychiatry 8, 220–224. doi: 10.1046/j.1440-1665.2000.00264.x

Campos Mendes, J., Azeredo-Lopes, S., and Cardoso, G. (2016). Patterns of antipsychotics’ prescription in Portuguese acute psychiatric wards: a cross-sectional study. Psychiatry Res. 246, 142–148. doi: 10.1016/j.psychres.2016.09.035

Carabellese, F., and Felthous, A. R. (2016). Closing Italian forensic psychiatry hospitals in favor of treating insanity acquittees in the community. Behav. Sci. Law 34, 444–459. doi: 10.1002/bsl.2234

Carabellese, F., and Mandarelli, G. (2017). Is involuntary psychiatric hospitalization a measure for preventing the risk of patients’ violent behavior to self or others? A consideration of the Italian regulation. J. Psychopathol. 23, 91–97.

Carabellese, F., Urbano, M. T., Coluccia, A., and Mandarelli, G. (2018). Informed consent in forensic treatment. Lights, shadows, assumptions, perspectives. Rass. Ital. di Criminol. 12, 207–214.

Catanesi, R. (2017). Responsibility of psychiatrists at the time of REMS. Rass. Ital. di Criminol. 11, 182–192. doi: 10.7347/RIC-2017-p182

Catanesi, R., Mandarelli, G., Ferracuti, S., Valerio, A., and Carabellese, F. (2019). The new Italian residential forensic psychiatric system (REMS). A one-year population study. Rass. Ital. di Criminol. 13, 7–23. doi: 10.7347/RIC-NS2019-p07

Connolly, A., and Taylor, D. (2014). Factors associated with non evidence-based prescribing of antipsychotics. Ther. Adv. Psychopharmacol. 4, 247–256. doi: 10.1177/2045125314540298

Cullen, B. A., McGinty, E. E., Zhang, Y., Dosreis, S. C., Steinwachs, D. M., Guallar, E., et al. (2013). Guideline-concordant antipsychotic use and mortality in schizophrenia. Schizophr. Bull. 39, 1159–1168. doi: 10.1093/schbul/sbs097

Faden, J., Kiryankova-Dalseth, N., Barghini, R., and Citrome, L. (2021). Does antipsychotic combination therapy reduce the risk of hospitalization in schizophrenia? Expert Opin. Pharmacother. 22, 635–646. doi: 10.1080/14656566.2020.1847274

Ferracuti, S., Parmigiani, G., Catanesi, R., Ventriglio, A., Napoli, C., and Mandarelli, G. (2020). Involuntary psychiatric hospitalization in Italy: critical issues in the application of the provisions of law. Int. Rev. Psychiatry 33, 119–125. doi: 10.1080/09540261.2020.1772581

Gisev, N., Bell, J. S., and Chen, T. F. (2014a). A retrospective study of psychotropic drug use among individuals with mental illness issued a community treatment order. Int. J. Clin. Pract. 68, 236–244. doi: 10.1111/ijcp.12276

Gisev, N., Bell, J. S., and Chen, T. F. (2014b). Factors associated with antipsychotic polypharmacy and high-dose antipsychotics among individuals receiving compulsory treatment in the community. J. Clin. Psychopharmacol. 34, 307–312. doi: 10.1097/JCP.0000000000000098

Hynes, C., McWilliams, S., Clarke, M., Fitzgerald, I., Feeney, L., Taylor, M., et al. (2020). Check the effects: systematic assessment of antipsychotic side-effects in an inpatient cohort. Ther. Adv. Psychopharmacol. 10:2045125320957119. doi: 10.1177/2045125320957119

John, A., Gee, T., Alexander, S., Ramankutty, P., and Dragovic, M. (2014). Prevalence and nature of antipsychotic polypharmacy among inpatients with schizophrenia spectrum disorders at an Australian mental health service. Australas. Psychiatry 22, 546–550. doi: 10.1177/1039856214546672

Kennedy, H. G. (2021). Models of care in forensic psychiatry. BJPsych Adv. 28, 46–59. doi: 10.1192/bja.2021.34

Lelliott, P., Paton, C., Harrington, M., Konsolaki, M., Sensky, T., and Okocha, C. (2002). The influence of patient variables on polypharmacy and combined high dose of antipsychotic drugs prescribed for in-patients. Psychiatr. Bull. 26, 411–414. doi: 10.1192/pb.26.11.411

Leucht, S., Samara, M., Heres, S., and Davis, J. M. (2016). Dose equivalents for antipsychotic drugs: the DDD method. Schizophr. Bull. 42 Suppl 1, S90–S94. doi: 10.1093/schbul/sbv167

Lochmann van Bennekom, M. W. H., Gijsman, H. J., Groenewoud, H., and Verkes, R.-J. (2021). The additional effect of individualized prescriber-focused feedback on general guideline instruction in reducing antipsychotic polypharmacy in inpatients. J. Clin. Psychopharmacol. 41, 129–134. doi: 10.1097/JCP.0000000000001355

Mandarelli, G., Carabellese, F., Parmigiani, G., Bernardini, F., Pauselli, L., Quartesan, R., et al. (2018). Treatment decision-making capacity in non-consensual psychiatric treatment: a multicentre study. Epidemiol. Psychiatr. Sci. 27, 492–499. doi: 10.1017/S2045796017000063

Mandarelli, G., Tarsitani, L., Parmigiani, G., Polselli, G. M., Frati, P., Biondi, M., et al. (2014). Mental capacity in patients involuntarily or voluntarily receiving psychiatric treatment for an acute mental disorder. J. Forensic Sci. 59, 1002–1007. doi: 10.1111/1556-4029.12420

Margari, F., Matarazzo, R., Casacchia, M., Roncone, R., Dieci, M., Safran, S., et al. (2005). Italian validation of MOAS and NOSIE: a useful package for psychiatric assessment and monitoring of aggressive behaviours. Int. J. Methods Psychiatr. Res. 14, 109–118. doi: 10.1002/mpr.22

McMillan, S. S., Jacobs, S., Wilson, L., Theodoros, T., Robinson, G., Anderson, C., et al. (2017). Antipsychotic prescribing for vulnerable populations: a clinical audit at an acute Australian mental health unit at two-time points. BMC Psychiatry 17:139. doi: 10.1186/s12888-017-1295-1

Papola, D., Ostuzzi, G., Gastaldon, C., Morgano, G. P., Dragioti, E., Carvalho, A. F., et al. (2019). Antipsychotic use and risk of life-threatening medical events: umbrella review of observational studies. Acta Psychiatr. Scand. 140, 227–243. doi: 10.1111/acps.13066

Roh, D., Chang, J.-G., Kim, C.-H., Cho, H.-S., An, S. K., and Jung, Y.-C. (2014). Antipsychotic polypharmacy and high-dose prescription in schizophrenia: a 5-year comparison. Aust. N. Z. J. Psychiatry 48, 52–60. doi: 10.1177/0004867413488221

Smith, R. L., Tveito, M., Kyllesø, L., Jukic, M. M., Ingelman-Sundberg, M., Andreassen, O. A., et al. (2020). Impact of antipsychotic polypharmacy on nonadherence of oral antipsychotic drugs – A study based on blood sample analyses from 24,239 patients. Eur. Neuropsychopharmacol. J. Eur. Coll. Neuropsychopharmacol. 37, 64–69. doi: 10.1016/j.euroneuro.2020.06.007

Tungaraza, T. E., Gupta, S., Jones, J., Poole, R., and Slegg, G. (2010). Polypharmacy and high-dose antipsychotic regimes in the community. Psychiatrist 34, 44–46. doi: 10.1192/pb.bp.108.020776

Wheeler, A. J., Hu, J., Profitt, C., McMillan, S. S., and Theodoros, T. (2020). Is higher psychotropic medication burden associated with involuntary treatment under the Mental Health Act? A four-year Australian cohort study. BMC Psychiatry 20:294. doi: 10.1186/s12888-020-02661-6

WHO Collaborating Centre for Drug Statistics Methodology (2021). ATC/DDD Index. Available online at: https://www.whocc.no/atc_ddd_index/?code=N05A&showdescription=no (accessed September 15, 2021)


Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Mandarelli, Carabellese, Di Sciascio and Catanesi. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyg-13-722985-t006.jpg
Antipsychotic

Long-acting injectable (LAI) antipsychotic High AP dose Very high AP dose
PDD/DDD > 1.5 n (%) PDD/DDD > 3 n (%) polypharmacy n (%)
1st generation LAl antipsychotics (n = 153) 113 (73.9%) 46 (30.1%) 105 (68.6%)
2nd generation LAl antipsychotics (n = 148) 83 (56.1%) 35 (23.6%) 68 (45.9%)
<0.01 ns <0.001

p
p-values by chi-square. ns, not significant.
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Long-acting injectable (LAI) antipsychotic

High AP dose
PDD/DDD > 1.5 n (%)

Very high AP dose
PDD/DDD > 3 n (%)

Antipsychotic

polypharmacy n (%)

No LAl antipsychotic (n = 318)
Haloperidol decanoate (n = 174)
Aripiprazole (n = 30)

Fluphenazine decanoate (n = 21)
Olanzapine pamoate (n = 6)
Paliperidone palmitate (n = 93)
Risperidone (n = 19)
Zuclopenthixol decanoate (n = 18)

120 (37.7%)
89 (78.1%)
6 (20.0%)
17 (81.0%)
4 (66.7%)
66 (71.0%)
7 (36.8%)
7 (38.9%)

13 (4.1%)
34 (29.8%)
1 (3.3%)
11 (52.4%)
2 (33.3%)
30 (32.3%)
2 (10.5%)
1 (5.6%)

108 (34.0%)
78 (68.4%)
7 (23.3%)
19 (90.5%)
3 (50.0%)
49 (52.7%)
9 (47.4%)
8 (44.4%)

Classification refers to a comprehensive medication profile. p < 0.007 by chi-square for all the columns. N = 62 data were missing for LAl antipsychotic prescription.
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Independent predictors

Male gender

LAl antipsychotic prescription
Schizophrenia spectrum disorder and other
psychoses diagnosis

Length of stay in REMS

Aggressive behavior in REMS, previous
month (MOAS > 0)

Personality disorder diagnosis

O.R.

2.29
9.73
1.32

1.02
1.62

0.73

C.1. 95%

0.76-6.88
4.88-19.43
0.67-2.60

0.99-1.05
0.92-2.53

0.34-1.55

P

n.s.
<0.001
n.s.

n.s.
n.s.

n.s.

Cox & Snell R? = 0.13; ns, not significant.
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Independent predictors

Male gender
LAl antipsychotic prescription

Schizophrenia spectrum disorder and other
psychoses diagnosis

Length of stay in REMS

Aggressive behavior in REMS, previous
month (MOAS > 0)

Personality disorder diagnosis

O.R.

2.01
2.78
1.45

1.02
1.63

0.83

C.l. 95%

1.02-3.95
1.95-3.97
0.92-2.30

0.99-1.04
1.12-2.36

0.50-1.38

P

<0.056
<0.001
ns

ns
0.01

ns

Cox & Snell R? = 0.10; ns, not significant.
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Independent predictors

Male gender
LAl antipsychotic prescription

Schizophrenia spectrum disorder and other
psychoses diagnosis

Length of stay in REMS

Aggressive behavior in REMS, previous
month (MOAS > 0)

Personality disorder diagnosis

O.R.

2.75
2.62
0.93

1.02
1.63

0.60

C.l. 95%

1.34-5.65
1.84-3.74
0.569-1.49

1.00-1.04
1.13-2.36

0.36-1.01

P

<0.01
<0.001
ns

ns
<0.01

ns

Cox & Snell R? = 0.14; ns, not significant.
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Age, years, mean (SD); range 41.4 (11.6); 19-80

Males, % 89.4%
Caucasian, % 85.5%
Principal psychiatric diagnosis', %

Schizophrenia 34.5%
Personality disorders 21.4%
Unspecified schizophrenia spectrum and 12.8%
other psychotic disorder

Bipolar | disorder 9.3%
Delusional disorder 8.2%
Schizoaffective disorder 7.6%
Neurodevelopmental disorders 2.9%
Other 3.3%
Disease duration, years, mean (SD); range 14.5 (9.6); 0.5-42.0
Length of stay in REMS, months, mean 14.5 (10.0); 1.0-39.0
(SD); range

Already in care at public mental health 82.4%
services,%

Previous psychiatric admission, % 73.1%
Previous involuntary psychiatric 59.3%
admission, %

History of substance use, % 57.1%
Aggressive behavior in REMS, previous 35.8%

month (MOAS > 0),%

1Given the high rate of comorbid diagnosis, these data refer to the previous axis |
of the DSM-IV-TR.
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