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Background: Antipsychotics are used in a large variety of psychiatric and neurological disorders; investigating their use in real life is important to understand national prescribing practices, as well as to determine the levels of patient adherence.

Methods: Using a 1/97e random sample (General Sample of Beneficiaries, EGB) of the French health insurance reimbursement database, we conducted a historical cohort study on the 2007–2017 period. The aim was to describe the sociodemographic characteristics of patients, the types of antipsychotics dispensed, the types of prescribers, the mean doses and average durations of treatment, the co-dispensed medications, and the levels of adherence to treatment. To exclude punctual uses of antipsychotics, we selected only patients with a continuous dispensing of the same antipsychotic over at least 3 months.

Results: In total, 13,799 subjects (1.66% of the EGB sample) were included (56.0% females; mean age 55.8 ± 19.4 years). Risperidone (19.3%), cyamemazine (18.7%), olanzapine (11.9%), tiapride (8.8%), and haloperidol (7.5%) were the five most prescribed antipsychotics. 44.9% of prescriptions were written by general practitioners, 34.1% by hospital practitioners, and 18.4% by private-practice psychiatrists. On average, the mean dispensed doses were relatively low, but the variation range was large. Long-acting forms were used in 5.4% of the sample, and clozapine in 1.3%. 34.2% of patients received more than one antipsychotic, and almost 15% were prescribed at least three concomitant antipsychotics. Paliperidone and clozapine were associated with the highest levels of adherence, and risperidone and haloperidol with the lowest ones.

Conclusion: An important heterogeneity of antipsychotic prescribing practices was observed in France. The rate of use of long-acting antipsychotics was low, whereas multiple antipsychotic prescriptions were frequent.
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Introduction

Antipsychotics constitute a heterogeneous set of therapeutic drugs, whose main indications consist in treating psychotic symptoms or stabilizing mood in chronic and severe mental disorders, such as schizophrenia, schizoaffective disorder, bipolar disorder, or severe depression (1). Antipsychotics are also approved in autism and Tourette’s syndrome; they are commonly used without approved indication in some other neurological or psychiatric disorders, in particular to diminish behavioral complications of dementia (1). Some antipsychotics have specific national indications: in France, cyamemazine is approved for acute or long-term treatment of anxiety or aggressiveness (2), while tiapride is indicated as a short-term treatment of agitation or aggressiveness (3). Besides official indications, other antipsychotics, such as quetiapine, may be used off-label with lower scientific evidence to treat unspecific symptoms such as insomnia or anxiety (2). Moreover, in France, while levomepromazine is not officially approved for the long-term treatment of agitation or aggressiveness, it is frequently used in the same way as cyamemazine. Last, outside the scope of neurological or psychiatric disorders, antipsychotics may be prescribed to treat headache (3) or cancer-related nausea (4), although rarely in the long term.

In addition to this great variability in the indications for antipsychotic use, an extreme heterogeneity has also been observed between countries in the overall frequency of antipsychotic use, as well as in the types of molecules prescribed. For example, a large international study comparing the prescribing practices in 16 countries found that the global rate of persons treated with antipsychotics varied from 2.8 to 78.9/1,000 in the adult general population (5). Moreover, while quetiapine, risperidone, and olanzapine were the most frequently used drugs, the types of antipsychotics prescribed were actually very heterogeneous, which can be observed through important features, such as the ratio of first-generation (FGAP) vs. second-generation antipsychotics (SGAP), or the frequency of use of long-acting forms. Such between-country disparities can result from national differences in the approval, marketing, and availability of some medicines, but they can also reflect more or less durable national habits among prescribers. These national idiosyncrasies can apply to approved indications or be observed in off-label uses of antipsychotics, which are common and may apply to indications, doses, or drug combinations (3, 6, 7).

In France, some previous studies have explored the prescribing patterns of antipsychotics in the general population. The first of these studies (8) was conducted in the French General Sample of Beneficiaries (EGB), which is a 1/97th random sample of the French health insurance reimbursement database. In this 8-years-long (2006–2013) historical cohort study, the authors explored the rate of antipsychotic prescription in the general population, including in children and adolescents, as well as the evolution in the SGAP/FGAP ratio, and the co-prescription of psychotropic drugs. They found that the prescription rate was relatively stable over time, that is, approximately 20/1,000 in the general population; the prescription rate substantially increased in children and the SGAP/FGAP ratio also increased constantly throughout the study period. Moreover, this study found that the co-prescribing of psychotropic drugs was very frequent, what raised possible safety issues. A more recent study was conducted using the EGB, but only for the year 2015; the authors found that the rate of persons receiving at least one antipsychotic prescription was 21.9/1,000, and that the SGAP/FGAP ratio was 1.02 (9). The study also provided a succinct distribution of the individual molecules in the prescription rate, but did not explore the specialty of prescribers, the average dosage and lengths of treatment, or the level of patient adherence. Other studies that explored the prescribing patterns of antipsychotics in France were focused on specific disorders, such as schizophrenia or dementia, and/or did not encompass office-based practice (10–12).

In the “Antipsychotic Prescribing Practices in Real-life” (APPREAL) study, we aimed to describe, using the EGB, the sociodemographic characteristics of patients, the types of antipsychotics dispensed, the types of prescribers, the mean doses and average lengths of treatment, co-dispensed treatments, and adherence to treatment among subjects treated for at least three consecutive months with antipsychotics between 2007 and 2017.



Materials and methods


Study design and data sources

This was a historical cohort study conducted using the EGB database. The EGB records anonymous individual information from primary and secondary care (data from PMSI, the French diagnosis-related group-based medical information system); it currently covers more than 98% of the French population. It contains: (a) characteristics (gender, month and year of birth, month and year of death if applicable), free-access-to-care status (100% of healthcare expenses are covered for individuals whose financial resources are below a set threshold), residence, chronic disease status (ALD) (patients with a registered ALD benefit from full coverage for all medical expenses related to the chronic disease); (b) all non-hospital reimbursed healthcare expenditures with date and code (medical visits and procedures, laboratory tests, drugs, and medical devices, but not the corresponding medical indication or results); (c) hospital discharge summaries (ICD-10 diagnosis codes for all medical, obstetric, and surgical hospitalizations with the date and duration of hospitalization, medical procedures, hospital department, and cost codes); d) information on prescribers (hospital or private practice and specialty for those in private practice (13, 14).



Study population

The study population consisted of all patients aged ≥ 18 years who were reimbursed for the same antipsychotic over at least 3 consecutive months (1 per calendar month) between January 1, 2007 and December 31, 2017. To ensure analytical data exhaustivity, patients not continuously covered by the French national Health Insurance provider over the 12 months preceding inclusion and over the follow-up were excluded, as were patients with less than 12 months of follow-up.

The inclusion date was that of the first of the three consecutive dispensings of at least one antipsychotic drug. If more than one antipsychotic (excluding cyamemazine and levomepromazine) were dispensed over at least three consecutive months, the “primary antipsychotic” (PAP) was defined as the one dispensed for the longest period of time. Cyamemazine was only considered a primary antipsychotic when it was dispensed, because its official indication and practical use in France pertain to reducing anxiety and aggressiveness, but not to diminishing psychotic symptoms. If more than one antipsychotic (excluding cyamemazine) were dispensed over the same time period, the primary antipsychotic was the one dispensed first. When these criteria did not allow the primary antipsychotic to be defined, an expert group (BR, NG, MN, GB, and LC) was consulted to make a decision.

Selected patients were followed from the inclusion date until the end of follow-up, which was defined as: last health record (i.e., last care recorded in the database prior to a 6-month period without any reimbursed career related to antipsychotics), date of death, or end of the study period (i.e., December 31, 2018), whichever occurred first.



Study outcomes and variables

Comorbidities were identified within the 12 months before inclusion, based on chronic disease status or hospital diagnoses. The following variables were described for each PAP: (1) prescriber’s specialty, (2) number of units dispensed during the first 12 months of treatment, (3) total time on treatment (defined as the time between the first and the last dispensings of the PAP), and (3) number of co-dispensed antipsychotics.

The level of non-adherence was estimated by the non-exposure to the PAP, using the percentage of Days without Treatment (%DwT)” (15), which was calculated over the 12 months following inclusion. It was assumed that each dispensing covered 30 days, regardless of the quantity or dosage dispensed. Thus, theoretical dates for the antipsychotic dispensings were calculated as the date of the first dispensing plus 30 days. The number of days between the theoretical and the actual dispensing dates was calculated to estimate the patient’s antipsychotic-free period. If the PAP was dispensed after the theoretical dispensing date, the % DwT was incremented by the number of days between the theoretical and the actual dispensing dates. If the PAP was dispensed before or on the same day as the theoretical dispensing date, the % DwT did not change. The % DwT could not be of 100% because patients were included only if they received at least three dispensings. As a result, its theoretical maximum value is 75%.

The average dispensed daily dose was calculated as follows: for each PAP, the number of units dispensed between the inclusion date + 1 month and the date of the last dispensing (within a 12-month window) was multiplied by the number of mg per unit, and this result was divided by the number of days between the inclusion date + 1 month and the last dispensing. We chose not to take into account the first month after inclusion because the dosage in the first weeks of treatment is often adjusted according to the patient’s response.



Statistical analyses

Socio-demographic and clinical characteristics were described with descriptive statistics as follows: for quantitative variables, the sample size (N), mean, standard deviation, median, and interquartile range (IQR) were reported, and for qualitative and ordinal variables, the sample size (N) and the frequency were reported. The presence of the PAP dispensed in pharmacy was assessed during the 12 months preceding inclusion. The number and percentage of patients who received each PAP is reported. The average time on the PAP, average duration between two dispensings, and the number of units dispensed were described using mean, standard deviation, median, quartiles, minimum and maximum.

The distribution of the % DwT was described using mean, standard deviation, median, quartiles, minimum and maximum. As the % DwT was calculated over 12 months, patients changing treatment during this period would have an overestimated % DwT. As such, the % DwT was described for patients treated with the PAP for at least 12 months. The dispensed daily dose was expressed in mg per day and described using mean, standard deviation, median, minimum and maximum. All statistical analyses were performed using SAS (SAS Institute, North Carolina, US), version 9.4.




Results


Study population

This study included 13,799 individuals that met the inclusion criteria (Figure 1), which represented 1.66% of the general population representative sample. The median duration of follow-up was 6.2 years (IQR: 3.1–10.6). Follow-up ended due to death for 3,005 (21.8%) patients (mean age at death of 77.8 ± 15.9 years) and 1,660 (12%) patients were lost to follow-up, but the remaining 9,134 (66.2%) subjects were followed until the end of the study period. The study population was predominantly female (56.0%), and the mean age was 55.8 ± 19.4 years. 36.2% of patients were covered by the chronic disease status for psychotic disorders (ALD 23) and 13.2% had free-access-to-care status. The most frequent comorbidity was cardiovascular disease (15.7%). More than half of the patients (63.9%) had received APs in the year before inclusion.
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FIGURE 1
Flowchart of the study population.




Antipsychotic prescribing practices

The most frequently dispensed PAP at inclusion was oral or long-acting risperidone, which was the PAP of 2,661 (19.3%) patients. Cyamemazine alone comes as a close second: it was the PAP of 2,581 (18.7%) patients. Olanzapine was the PAP of 1,636 (11.9%) patients, tiapride that of 1,213 (8.8%) patients, and oral or long-acting haloperidol that of 1,036 (7.5%) patients (Table 1). Clozapine was the PAP of 179 (1.3%) patients. In total, after excluding cyamemazine and levomepromazine prescriptions (since their main indications do not concern an antipsychotic effect), the PAP of 4,928 (45.3%) patients was of first generation (FGAP), whereas the one of the 5,942 (54.7%) other patients was of second generation (SGAP). The SGAP/FGAP ratio was thus 1.20, all years combined. Long-acting forms of haloperidol, risperidone, paliperidone, and aripiprazole were the PAP of 339 (2.5%), 308 (2.2%), 52 (0.4%), and 48 (0.4%) patients, respectively (Table 1). In total, long-acting forms constituted the PAP of 747 (5.4%) patients within the study population.


TABLE 1    Distribution and use of primary antipsychotics (n = 13,799).
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Almost half (44.9%) of the prescriptions were written by general practitioners, while 34.1% were written by hospital practitioners, and 18.4% by private-practice psychiatrists (Table 1). A majority (65.8%) of patients did not receive any co-dispensing of other antipsychotics, while 19.5% of them were co-treated with one other antipsychotic drug; the remaining 14.7% of individuals were co-treated with at least two additional antipsychotics (Table 1). Table 2 describes the use of the five most frequent PAPs at inclusion. A substantial heterogeneity was found regarding age at inclusion, ranging from 44.2 ± 15.0 years for aripiprazole; 61.5 ± 19.3 years for haloperidol; to 68.6 ± 18.8 years for tiapride. The distribution of doses of all PAPs is displayed in Table 3.


TABLE 2    Description of use of the 5 most frequent primary APs (plus cyamemazine).
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TABLE 3    Estimates of the daily dose dispensed (DDD) for the primary antipsychotic (in mg per day).
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Adherence to antipsychotics

As previously mentioned, %DwT was calculated for the first year of treatment, that is, only for PAPs whose dispensing exceeded 12 months. The PAPs with the lowest mean%DwT, i.e., the drugs to which patients were the most adherent, were paliperidone (9.0%), clozapine (10.6%), and pimozide (10.7%). Conversely, the PAPs with the highest mean%DwT, i.e., those to which patients were the least adherent, were chlorpromazine (26.4%), risperidone (22.7%), amisulpride (21.1%), and cyamemazine (21.0%) (Table 4).


TABLE 4    Proportion of days without treatment (%DwT) of each primary antipsychotic over the 12 months after inclusion, among patients with at least 12 months of dispensing (n = 9,997).
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Discussion

To our knowledge, the APPREAL study is the first to report on the detailed use of chronic antipsychotic treatments at the national level over 10 years, that is, for each drug: the overall rate of prescription, dispensed doses, specialty of the prescribers, estimated level of adherence, as well as the age and main diagnostic codes of the patients. We made two important methodological choices: (1) selecting only patients with at least 3 months of continuous antipsychotic dispensing, effectively excluding punctual prescriptions for emergency or transitory symptoms, and (2) considering cyamemazine and levomepromazine as separate drugs, as their indications essentially consist in treating anxiety and aggressiveness, which are not in line with those of other antipsychotics in France.

Regarding the rates of antipsychotics prescribed, only Kovess-Masfety et al. (9) provided similar national estimates, but only for the year 2015. Moreover, the authors did not define the inclusion criteria as we did, that is, as 3 months of continuous dispensing. Despite this, the authors found results very close to ours, with cyamemazine and risperidone being the two main prescribed drugs. A substantial difference was that olanzapine constituted 5.0% of the antipsychotics prescribed in their study, vs. 11.9% in ours. As we did not explore the longitudinal trajectories of prescribing practices between 2007 and 2017, we hypothesize that the main explanation of this gap is that olanzapine was largely prescribed between 2007 and 2012 in France and much less after that, since it was found to induce significantly more cardiovascular adverse events than other SGAPs (16), thus leading to completely reappraise the risk-benefit ratio of this molecule. All drugs combined, we found a higher SGAP/FGAP ratio (1.20) than Kovess-Masfety and colleagues (1.02), but, as previously explained, we decided to exclude cyamemazine and levomepromazine from the FGAP list, which has certainly led to a higher but probably more exact ratio of SGAP utilization. When compared with international data, France shows some substantial differences in the prescribing practices, in particular regarding quetiapine, which is usually the most prescribed antipsychotic drug worldwide (5), while it constitutes only 3.8% of PAPs in France. This is certainly due to a late marketing of this drug in France, which was approved for reimbursement only in 2011 (17). Overall, the mean age of patients was relatively advanced (55.8 ± 19.4 years). ripiprazole was prescribed in much younger patients than other antipsychotics, including risperidone or tiapride, suggesting sensible differences in the indication and/or in the specialty of the prescribing physicians. Comparisons with other countries reveal wide international disparities in the practices of antipsychotic prescribing. For example, in Australia, a recent study found that 75% of all antipsychotics prescribed were SGAPs and 13% were long-acting drugs (18).

The estimated daily dose dispensed (DDD) and level of adherence were two important and original data in our study. Regarding daily doses, we found relatively low mean DDDs, although these figures should be interpreted in the light of the incomplete level of adherence to drugs, suggesting that the prescribed doses were actually noticeably higher than the doses calculated here, which were only the dispensed doses. Regarding adherence, we found that paliperidone, clozapine and quetiapine were the antipsychotics associated with the highest levels of adherence, whereas risperidone and amisulpride were among those associated with the lowest levels, while being the most prescribed. Cyamemazine was also associated with a low adherence, but this might be due to the conditions of use of this drug, which can be more easily used as an as-needed treatment, since it targets anxiety or irritability. Regarding other oral antipsychotics, our results are in line with other studies, which found that clozapine was the antipsychotic drug with the highest level of adherence (19), and that olanzapine, quetiapine, and aripiprazole were associated with low rates of treatment discontinuation, when compared to other antipsychotics (20). However, our study is the first to confirm this in real-life French data. Furthermore, our study provides important findings regarding the global use of long-acting forms of antipsychotics, which is quite low (5.4%), especially since at least one third of all prescriptions in our study were associated with psychotic disorders, and long-acting forms should theoretically be systematically proposed to all patients with psychotic disorders (21). Overall, our results are in line with previous studies showing that clozapine and long-acting forms are the types of antipsychotics associated with the highest rates of adherence (22).

Another interesting and original finding of our study is the rate of multiple antipsychotic prescriptions. More than one third of French patients received at least once more than one antipsychotic drug, while almost 15% of them simultaneously received at least three concurrent antipsychotics or more. International guidelines on diseases such as schizophrenia or dementia all recommend to only exceptionally combine antipsychotic treatments (23, 24). For example, in schizophrenia, antipsychotic polypharmacy should be considered only in resistant forms and after ineffective clozapine treatment (25). However, such combinations seem to be relatively frequent in real life, as the rate of association was found to reach 25% in the exhaustive Swedish population (26), between 20 and 30% in the Italian population (27), and 13% in the U.S. in 2003 (28). Polypharmacy of antipsychotics was even found to reach 43% among inpatients (29). French figures are particularly high and suggest the need for further health policy initiatives. Regarding the specialty of prescribers, we showed that general practitioners were by far the most frequent prescribers of antipsychotics (44.9%), in particular when compared with office-based psychiatrists (18.4%); prescriptions from neurologists (0.6%) were marginal. However, these figures should be interpreted with great caution because hospital physicians represent 34.1% of antipsychotic prescribers, but it is not possible to identify their exact specialty in the EGB.


Strengths and limitations

Results are based on high-quality claims data, which include comprehensive information on treatments and on the use of reimbursed healthcare resources in a representative sample of the French population. Additionally, as the French health insurance system is accessible to all, the data covers all types of populations, regardless of their age, social condition, or economic resources. Medico-administrative databases are increasingly used as indicators of adherence and persistence because they have the advantage of being able to study large populations over specific periods of time, unaffected by recall bias. Such analyses can also be carried out repeatedly and over extended periods of time, as a monitoring tool.

However, diagnoses were only available in case of ALD status or hospital admission. In addition, the distribution of over-the-counter drugs, the prescribed daily doses, the duration of prescriptions, and unfilled prescriptions are not available. Another limitation is that the EGB does not contain data on drugs dispensed during hospital stays (except for very costly medications). The EGB only includes hospitalizations in establishments that carry out medical, surgical, obstetrical, dental, and ambulatory activities, as well as cancerology. It therefore does not include psychiatric activities, follow-up and rehabilitation care, or home hospitalization. This means we were unable to identify patients who received a dispensing of APs in a psychiatric hospital (during an outpatient consultation or hospitalization) or in a nursing home (with an internal pharmacy). We were also unable to identify diagnoses coded in psychiatric hospitals. Finally, compliance was only assessed using the percentage of dispensings and biological measures would have been more reliable, but they are not undertaken in routine clinical practice and are therefore not available within the EGB.




Conclusion

Overall, antipsychotic prescribing practices were very heterogeneous and displayed both similarities and differences, when compared with other countries. In particular, the use of cyamemazine was widespread in France, even though its indications are generally not for psychotic symptoms. The use of FGAPs remained high, while that of long-acting antipsychotics was low. Polypharmacy was particularly important, suggesting the need to better inform prescribers about the iatrogenic risks resulting from such practices. The levels of patient adherence to the different drugs were relatively in line with similar international investigations, suggesting that clozapine, olanzapine, and quetiapine are the drugs associated with the highest levels of adherence.



Data availability statement

The datasets presented in this article are not readily available because data belong to the French Insurance Database. Requests to access the datasets should be directed to manon.belhassen@pelyon.



Ethics statement

The studies involving human participants were reviewed and approved by the Commission Nationale Informatique et Libertés. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



Author contributions

BR, MBel, EV, and FD designed the study. FD, MBér, FJ, and MBel extracted and analyzed the data. BR, FD, NG, GB, LC, and MBel provided regular comments on the results and suggested further analyses. BR and MBel wrote the first draft of the manuscript. All authors have read and approved the final draft of the manuscript.



Funding

This study was funded by the Vinatier Psychiatric Hospital (grant #2020CSRM06).



Acknowledgments

We thank the French National Health Insurance provider (Caisse Nationale de l’Assurance Maladie) for providing access to their claims data. We also thank Emeline Breniaux for editing the manuscript for English publication.



Conflict of interest

Author BR received fees for consultancy or lectures, or research grants (but not for this study), from Gilead, Abbvie, MSD, Ethypharm, Indivior, Camurus, Recordati, Grü; nenthal, Janssen, Accord Healthcare, PolPharma, Lundbeck, Zentiva, Shire, HAC Pharma, Panaxia, and PileJe. Authors FD, MBér, FJ, and MBel were employed by PELyon. Author EV received grants and personal fees from PELyon, outside the submitted work. Author NG declared to have been invited to a congress by Janssen-Cilag. Author LC reported having received lecture and expertise fees and conference fundings from Indivior.

The remaining 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.



References

1. Chokhawala K, Stevens L. Antipsychotic Medications. Treasure Island, FL: StatPearls (2022).

2. Carton L, Cottencin O, Lapeyre-Mestre M, Geoffroy P, Favre J, Simon N, et al. Off-label prescribing of antipsychotics in adults, children and elderly individuals: a systematic review of recent prescription trends. Curr Pharm Design. (2015) 21:3280–97. doi: 10.2174/1381612821666150619092903

3. Bendtsen L, Birk S, Kasch H, Aegidius K, Sorensen PS, Thomsen LL, et al. Reference programme: diagnosis and treatment of headache disorders and facial pain. Danish headache society, 2nd Edition, 2012. J Headache Pain. (2012) 13, (Suppl. 1):S1–29. doi: 10.1007/s10194-011-0402-9

4. Walsh D, Davis M, Ripamonti C, Bruera E, Davies A, Molassiotis A. 2016 Updated MASCC/ESMO consensus recommendations: management of nausea and vomiting in advanced cancer. Support Care Cancer. (2017) 25:333–40. doi: 10.1007/s00520-016-3371-3

5. Halfdanarson O, Zoega H, Aagaard L, Bernardo M, Brandt L, Fuste AC, et al. International trends in antipsychotic use: a study in 16 countries, 2005-2014. Eur Neuropsychopharmacol. (2017) 27:1064–76. doi: 10.1016/j.euroneuro.2017.07.001

6. Ortiz-Orendain J, Castiello-de Obeso S, Colunga-Lozano LE, Hu Y, Maayan N, Adams CE. Antipsychotic combinations for schizophrenia. Cochrane Database Syst Rev. (2017) 6:CD009005. doi: 10.1002/14651858.CD009005.pub2

7. Burness C, Corbet C, Beyene K, Webby C, Nankivell C, Cabasag P, et al. Factors predicting high-dose and combined antipsychotic prescribing in New Zealand: high-dose antipsychotic prescribing. Psychiatry Res. (2021) 302:113996. doi: 10.1016/j.psychres.2021.113996

8. Montastruc F, Benard-Laribiere A, Noize P, Pambrun E, Diaz-Bazin F, Tournier M, et al. Antipsychotics use: 2006-2013 trends in prevalence and incidence and characterization of users. Eur J Clin Pharmacol. (2018) 74:619–26. doi: 10.1007/s00228-017-2406-0

9. Kovess-Masfety V, Balusson F, Leray E, Husky M, Scailteux LM. Prescription patterns of first- and second-generation antipsychotic drugs in the French population. Fundam Clin Pharmacol. (2020) 34:603–11. doi: 10.1111/fcp.12553

10. Bret P, Bret MC, Queuille E. [Prescribing patterns of antipsychotics in 13 French psychiatric hospitals]. L’Encephale. (2009) 35:129–38. doi: 10.1016/j.encep.2008.03.007

11. Malandain L, Leygues M, Thibaut F. Antipsychotic drug dose in real-life settings results from a Nationwide cohort study. Eur Arch Psychiatry Clin Neurosci. (2021) 272:583–90. doi: 10.1007/s00406-021-01322-3

12. Gallini A, Andrieu S, Donohue JM, Oumouhou N, Lapeyre-Mestre M, Gardette V. Trends in use of antipsychotics in elderly patients with dementia: impact of national safety warnings. Eur Neuropsychopharmacol. (2014) 24: 95–104. doi: 10.1016/j.euroneuro.2013.09.003

13. Tuppin P, Rudant J, Constantinou P, Gastaldi-Menager C, Rachas A, de Roquefeuil L, et al. Value of a national administrative database to guide public decisions: from the systeme national d’information interregimes de l’Assurance Maladie (SNIIRAM) to the systeme national des donnees de sante (SNDS) in France. Rev Epidemiol Sante Publique. (2017) 65, (Suppl. 4):S149–67. doi: 10.1016/j.respe.2017.05.004

14. Bezin J, Duong M, Lassalle R, Droz C, Pariente A, Blin P, et al. The national healthcare system claims databases in France, SNIIRAM and EGB: powerful tools for pharmacoepidemiology. Pharmacoepidemiol Drug Saf. (2017) 26:954–62. doi: 10.1002/pds.4233

15. Loucks J, Zuckerman AD, Berni A, Saulles A, Thomas G, Alonzo A. Proportion of days covered as a measure of medication adherence. Am J Health Syst Pharm. (2022) 79:492–6. doi: 10.1093/ajhp/zxab392

16. Komossa K, Rummel-Kluge C, Hunger H, Schmid F, Schwarz S, Duggan L, et al. Olanzapine versus other atypical antipsychotics for schizophrenia. Cochrane Database Syst Rev. (2010):CD006654. doi: 10.1002/14651858.CD006654.pub2 [Epub ahead of print].

17. Haute Autorité de Santé [High Authority for Health]. Xeroquel (quétiapine): Avis de la CT du 8 Juin 2011 [Xeroquel (quetiapine): Statement Provided by the CT on June 8, 2011]. (2011). Available online at: https://www.has-sante.fr/jcms/c_1065592/fr/xeroquel-quetiapine/-quetiapine-fumarate-de (accessed October 15, 2022).

18. Taylor M, Dangelo-Kemp D, Liu D, Kisely S, Graham S, Hartmann J, et al. Antipsychotic utilisation and persistence in Australia: a nationwide 5-year study. Aust N Z J Psychiatry. (2021) 56:1155–63. doi: 10.1177/00048674211051618

19. Takeuchi H, Borlido C, Sanches M, Teo C, Harber L, Agid O, et al. Adherence to clozapine vs. other antipsychotics in schizophrenia. Acta Psychiatr Scand. (2020) 142:87–95. doi: 10.1111/acps.13208

20. Katona L, Bitter I, Czobor P. A meta-analysis of effectiveness of real-world studies of antipsychotics in schizophrenia: are the results consistent with the findings of randomized controlled trials? Transl Psychiatry. (2021) 11:510. doi: 10.1038/s41398-021-01636-9

21. Llorca PM, Abbar M, Courtet P, Guillaume S, Lancrenon S, Samalin L. Guidelines for the use and management of long-acting injectable antipsychotics in serious mental illness. BMC Psychiatry. (2013) 13:340. doi: 10.1186/1471-244X-13-340

22. Lieslehto J, Tiihonen J, Lähteenvuo M, Tanskanen A, Taipale H. Primary nonadherence to antipsychotic treatment among persons with schizophrenia. Schizophr Bull. (2022) 48:655–63. doi: 10.1093/schbul/sbac014

23. Keepers GA, Fochtmann LJ, Anzia JM, Benjamin S, Lyness JM, Mojtabai R, et al. The American psychiatric association practice guideline for the treatment of patients with schizophrenia. Am J Psychiatry. (2020) 177:868–72. doi: 10.1176/appi.ajp.2020.177901

24. Reus VI, Fochtmann LJ, Eyler AE, Hilty DM, Horvitz-Lennon M, Jibson MD, et al. The American psychiatric association practice guideline on the use of antipsychotics to treat agitation or psychosis in patients with dementia. Am J Psychiatry. (2016) 173:543–6. doi: 10.1176/appi.ajp.2015.173501

25. Barnes TR, Paton C. Antipsychotic polypharmacy in schizophrenia: benefits and risks. CNS Drugs. (2011) 25:383–99. doi: 10.2165/11587810-000000000-00000

26. Bergendal A, Schioler H, Wettermark B, Bjorksten KS. Concomitant use of two or more antipsychotic drugs is common in Sweden. Ther Adv Psychopharmacol. (2015) 5:224–31. doi: 10.1177/2045125315588647

27. Mauri MC, Regispani F, Beraldo S, Volonteri LS, Ferrari VM, Fiorentini A, et al. Patterns of clinical use of antipsychotics in hospitalized psychiatric patients. Prog Neuropsychopharmacol Biol Psychiatry. (2005) 29:957–63. doi: 10.1016/j.pnpbp.2005.06.009

28. Tapp A, Wood AE, Secrest L, Erdmann J, Cubberley L, Kilzieh N. Combination antipsychotic therapy in clinical practice. Psychiatr Serv. (2003) 54:55–9. doi: 10.1176/appi.ps.54.1.55

29. Centorrino F, Eakin M, Bahk WM, Kelleher JP, Goren J, Salvatore P, et al. Inpatient antipsychotic drug use in 1998, 1993, and 1989. Am J Psychiatry. (2002) 159:1932–5. doi: 10.1176/appi.ajp.159.11.1932



OPS/images/fpsyt-13-1021780-t001.jpg
Primary AP

1st generation
Tiapride
Haloperidol
Sulpiride
Amisulpride
Loxapine
Pipamperone
Zuclopenthixol
Chlorpromazine
Periciazine
Fluphenazine
Flupentixol
Pipotiazine
Pimozide
Carpipramine
Penfluridol
Perphenazine
Chlorproethazine
Droperidol
Thioridazine
Trifluoperazine
2nd generation
Risperidone
Olanzapine
Aripiprazole
Quetiapine

Clozapine

Paliperidone (long-acting form)

Other
Cyamemazine

Levomepromazine

Specialty of prescribers

General practitioner

Hospital practitioner (all specialties included)

Psychiatrist
Neurologist
Neuropsychiatrist
Child psychiatrist

Number of antipsychotics as co-treatment

0 molecule
1 molecule
2 molecules
3 molecules
4 molecules

5 molecules

6 molecules and more

n (%)

1,213 (8.8%)
1,036 (7.5%)
829 (6.0%)
649 (4.7%)
362 (2.6%)
170 (1.2%)
156 (1.1%)
111 (0.8%)
103 (0.7%)
88 (0.6%)
56 (0.4%)
54 (0.4%)
51 (0.4%)
41 (0.3%)
6 (<0.1%)
3(<0.1%)
0 (0.0%)
0 (0.0%)
0 (0.0%)
0 (0.0%)

2,661 (19.3%)
1,636 (11.9%)
896 (6.5%)
518 (3.8%)
179 (1.3%)

52 (0.4%)

2,581 (18.7%)
348 (2.5%)

6, 196 (44.9%)

4,701 (34.1%)

2,536 (18.4%)
110 (0.8%)
84 (0.6%)

3 (<0.1%)

9,073 (65.8%)

2,691 (19.5%)

1,067 (7.7%)
477 (3.5%)
233 (1.7%)
116 (0.8%)
142 (1.0%)





OPS/images/fpsyt-13-1021780-t003.jpg
Primary antipsychotic

Risperidone
Cyamemazine
Olanzapine
Tiapride
Haloperidol
Aripiprazole
Sulpiride
Amisulpride
Quetiapine
Loxapine
Levomepromazine
Clozapine
Pipamperone
Zuclopenthixol
Chlorpromazine
Periciazine
Fluphenazine
Flupentixol
Pipotiazine
Paliperidone
Pimozide
Carpipramine
Penfluridol

Perphenazine

Figures were calculated from the dispensings performed between the inclusion date + 1 month and the date of the last dispensing (over a 12-month period).

2,661
2,581
1,636
1,213
1,036
896
829
649
518
362
348
179
170
156
111
103
88
56
54
52
51
41

Mean DDD
(SD)

2.82 (2.25)
56.32 (63.54)
9.68 (5.84)
170.76 (122.04)
4.35 (4.78)
10.38 (7.25)
101.35 (82.05)
294.07 (285.96)
246.13 (209.85)
70.93 (82.11)
61.51 (64.12)
183.44 (206.08)
64.06 (38.66)
25.6 (29.29)
85.55 (84.13)
33.26 (24.86)
20.65 (55.36)
10.5 (17.58)
7.53 (12.02)
3.11 (1.35)
3.21(2.77)
105.39 (57.85)
5.94 (2.24)
5.19 (1.91)

Median DDD

2.16
38.46
8.21
143.75
2.35
8.7
86.44
175:9
168.22
40.54
37.64
60.96
53.74
15.38
62.89
29.78
4.44
4.1
3.81
2.84
2.2
86.33
5.29

Min-Max DDD

0.18—34.29
6.74—1,666.67
0.89—52.5
19.11-2,500
0.19—38.62
0.85—105
12.3—1,033.86
38.96—1,794.39
18.52—1,028.57
6.82—40.54
6.7—37.64
5.37—809.64
11.32—-252.63
4.48-207.3
7.81—-754.89
2.06—151.05
1-345.05
1-103.23
0.93—66.67
0.62—7.14
0.3—13.04
34.78—300
2.94—-8.89
3.38—7.18





OPS/images/fpsyt-13-1021780-t002.jpg
Risperidone Cyamemazine Olanzapine Tiapride Haloperidol Aripiprazole
(n=2,661) (n=12,581) (n=1,636) (n=1,213) (n=1,036) (n =896)
Mean Median Mean Median Mean Median Mean Median Mean Median Mean Median
(SD) (Q1-Q3) (SD) (Q1-Q3) (SD) (Q1-Q3) (SD) (Q1-Q3) (SD) (Q1-Q3) (SD) (Q1-Q3)
Age at inclusion 61.1 62.0 52.5 51.0 49.0 47.0 68.6 74.0 61.5 60.0 44.2 43.0
(222) (42—82.0) (16.3) (41.0—62.0) (16.9) (36.0—59.0) (18.8) (54.0—84.0) (19.3) (46.0—79.0) (15.0) (33.0—53.0)
Mean time between 2 36.1 326 34.1 315 30.8 28.6 34.0 315 35.0 31.6 31.8 29.8
dispensings, over the first (12.6) (28.0—40.4) (11.8) (27.5—38.3) (9.6) (26.2—32.9) (10.9) (28.0—37.3) (12.0) (28.3—38.1) (9.5) (26.9—34.5)
12 months of follow-up (in days)
Number of dispensed units, over 11.7 10.0 (7.0 14.8 12.0 134 13.0 20.2 16.0 19.1 13.0 11.0 11.0
the first 12 months of follow-up (7.4) —14.0) (12.0) (8.0—18.0) (7.7) (8.0—16.0) (15.1) (9.0—27.0) (20.2) (8.0—23.0) (5.6) (7.0—13.0)
Time on treatment (in months) 42,5 27.6 48.8 31.5 51.8 30.3 30.7 18.5 61.1 40.8 41.3 25.0
(412) (11.5—60.8) (44.9) (11.0—78.2) (49.0) (10.7—86.3) (33.2) (7.1-42.6) (52.3) (13.8—115.4) (41.4) (8.3—61.8)





OPS/images/fpsyt-13-1021780-t004.jpg
Primary antipsychotic

Risperidone
Cyamemazine
Olanzapine
Tiapride
Haloperidol
Aripiprazole
Sulpiride
Amisulpride
Quetiapine
Loxapine
Levomepromazine
Clozapine
Pipamperone
Zuclopenthixol
Chlorpromazine
Periciazine
Fluphenazine
Flupentixol
Pipotiazine
Paliperidone
Pimozide
Carpipramine

Penfluridol

N (%)

1,970 (19.7%)
1, 897 (19.0%)
1,190 (11.9%)
806 (8.1%)
769 (7.7%)
608 (6.1%)
538 (5.4%)
453 (4.5%)
356 (3.6%)
273 (2.7%)
250 (2.5%)
161 (1.6%)
137 (1.4%)
135 (1.4%)
87 (0.9%)
84 (0.8%)
82 (0.8%)
52 (0.5%)
51 (0.5%)
38 (0.4%)
37 (0.4%)
22 (0.2%)
1(0.0%)

Mean%DwT (StD)

22.7 (21.1)
21.0 (21.4)
13.0 (19.1)
18.1 (19.5)
20.2 (19.8)
16.5 (20.2)
18.4 (22.1)
21.1 (19.9)
13.4 (19.5)
17.1 (19.8)
16.9 (20.6)
10.6 (15.0)
11.5 (14.8)
17.5 (17.5)
26.4 (20.5)
17.9 (19.8)
15.8 (19.7)
13.2 (18.4)
11.2 (16.1)
9.0 (13.5)
10.7 (16.1)
20.2 (20.1)
14.2 ()

Median%DwT (Q1-Q3)

17.8 (2.7 — 38.3)
14.6 (1.6 — 34.3)
3.0 (0.0 — 17.8)
9.9 (1.4 —28.8)
15.5 (2.7 — 32.1)
7.7 (0.0 — 26.0)
8.5 (1.1 — 30.4)
15.3 (3.3 — 34.5)
4.2(0.0—17.8)
9.3(0.8—27.7)
6.9 (0.6 — 28.5)
3.3(0.0 — 17.5)
3.8(0.0—17.8)
10.7 (2.2 — 28.8)
20.3 (9.6 — 39.4)

8.7 (2.5 —32.9)
7.3 (0.0 — 26.3)
3.0 (0.0 — 19.5)
3.8 (0.0 — 15.6)
2.6 (0.0 — 12.6)
3.3(0.6—11.8)

15.1 (4.7 — 26.0)
14.2 (14.2 — 14.2)





OPS/images/cross.jpg
@ Check for updates.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Antipsychotic prescribing practices in real-life (APPREAL study): Findings from the French National Healthcare System Database (2007–2017)



		Introduction



		Materials and methods



		Study design and data sources



		Study population



		Study outcomes and variables



		Statistical analyses









		Results



		Study population



		Antipsychotic prescribing practices



		Adherence to antipsychotics









		Discussion



		Strengths and limitations









		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Psychiatry

Antipsychotic prescribing
practices in real-life (APPREAL
study): Findings from the French
National Healthcare System
Database (2007-2017)












OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry







OPS/images/fpsyt-13-1021780-g001.jpg
" Patients with one dispensing per |

month of the same AP over at least 3
consecutive months between 1 January

L. 2007 and 31 December 2017 [

|

{ 19,715 (100%) J

I
4 ™

Patients with an identified inclusion AP

(according to the study definition)

[ lr 19,555 (99.2%) r

—~
Patients with an identified inclusion AP][

national health insurance general schem

Patients not covered by the French
e
between 2006 and 2018 -

(

Patients with several inclusion AP
and submitted to the experts for
consultation

l { 160 (0.8%) ]

] { 19,630 (99.6%) ]

[ Patients aged above 18 at inclusion date ]

{ 18,909 (95.9%) ]

EXCLUDED

or patients with lesstha 12 months of
follow-up

4 5110(25,9%) |

Final study

population
13,799 (70.0%) |






