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Abstract 

Introduction: Information on the off–label use of Long–Acting Injectable (LAI) antipsychotics in the real world is 
lacking. In this study, we aimed to identify the sociodemographic and clinical features of patients treated with on– vs 
off–label LAIs and predictors of off–label First– or Second–Generation Antipsychotic (FGA vs. SGA) LAI choice in every-
day clinical practice.

Method: In a naturalistic national cohort of 449 patients who initiated LAI treatment in the STAR Network Depot 
Study, two groups were identified based on off– or on–label prescriptions. A multivariate logistic regression analysis 
was used to test several clinically relevant variables and identify those associated with the choice of FGA vs SGA pre-
scription in the off–label group.

Results: SGA LAIs were more commonly prescribed in everyday practice, without significant differences in their 
on– and off–label use. Approximately 1 in 4 patients received an off–label prescription. In the off–label group, the 
most frequent diagnoses were bipolar disorder (67.5%) or any personality disorder (23.7%). FGA vs SGA LAI choice 
was significantly associated with BPRS thought disorder (OR = 1.22, CI95% 1.04 to 1.43, p = 0.015) and hostility/suspi-
ciousness (OR = 0.83, CI95% 0.71 to 0.97, p = 0.017) dimensions. The likelihood of receiving an SGA LAI grew steadily 
with the increase of the BPRS thought disturbance score. Conversely, a preference towards prescribing an FGA was 
observed with higher scores at the BPRS hostility/suspiciousness subscale.

Conclusion: Our study is the first to identify predictors of FGA vs SGA choice in patients treated with off–label LAI 
antipsychotics. Demographic characteristics, i.e. age, sex, and substance/alcohol use co–morbidities did not appear to 
influence the choice towards FGAs or SGAs. Despite a lack of evidence, clinicians tend to favour FGA over SGA LAIs in 
bipolar or personality disorder patients with relevant hostility. Further research is needed to evaluate treatment adher-
ence and clinical effectiveness of these prescriptive patterns.
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Introduction
Antipsychotic drugs are classically distinguished in 
First–Generation (FGA, also called “typical” or “con-
ventional”) and Second–Generation Antipsychotics 
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(SGA, also called “atypical”) based on their mechanism 
of action and side effects profile [1]. All available formu-
lations are licensed internationally for use in patients 
diagnosed with Schizophrenia (SCZ), but some regula-
tory agencies have extended their use to other condi-
tions. Off-label prescription of antipsychotics is very 
common in clinical practice [2–6], having been esti-
mated to occur in at least one every five patients for 
oral SGAs [7]. However, reliable data on off-label use 
of other formulations in clinical practice are lacking. 
Long–Acting Injectable (LAI) or “depot” formulations 
have been employed for decades in the treatment of 
patients with low adherence to oral antipsychotics [7, 
8]. International guidelines have recently begun to sup-
port their use in first–episode psychosis [6], perhaps 
leading to an increase in prescription that is likely to 
also expand their off–label use.

Beyond their established role in the treatment of SCZ, 
risperidone and aripiprazole LAI are considered a safe 
and effective alternative to oral medications in the man-
agement of Bipolar Disorder (BD) [9]. These two SGA 
LAIs have been approved by the US Food and Drug 
Administration (FDA) for maintenance in BD, whereas 
none have been approved by the European Medical 
Agency (EMA) for treatment beyond SCZ. Coherently, 
the Italian Medicines Agency (AIFA) licensed SGA LAI 
antipsychotics only for SCZ, although three FGA LAIs 
have long–standing extensions to patients with schizoaf-
fective disorder (haloperidol) and manic states (zuclo-
penthixol and fluphenazine).

Two recent surveys explored attitudes of Italian psy-
chiatrists towards off–label prescription of both oral and 
LAI SGAs [10, 11]. The main motivation for prescrib-
ing off–label SGAs was the presence of published evi-
dence in the literature (51.5%), followed by a patient’s 
lack of response to previous on–label treatment (37.1%). 
In descending order, aripiprazole, olanzapine, risperi-
done, and paliperidone LAIs were all considered appro-
priate for the long-term maintenance treatment of BD 
[10]. Off–label SGA LAI prescription has also been pro-
posed for the treatment of Borderline Personality Disor-
der (BPD), although no antipsychotic has been approved 
internationally for this condition and clinicians appear to 
consider their use inappropriate for these patients [11]. 
Despite this information, very little is known on the fac-
tors that lead clinicians to choose a LAI when commenc-
ing treatment in everyday clinical practice. Given the 
relative poverty of available evidence on LAI use beyond 
SCZ, and the safety concerns related to off–label antip-
sychotics, real–world data on prescriptive patterns seem 
necessary. In particular, the characterization of patients 

who receive FGA or SGA LAIs off–label may contrib-
ute to interpret current practice and to shape future 
recommendations.

In a large, observational cohort, we have previously 
shown that patients who receive a novel prescription of 
any SGA LAI are likely to be younger, occupied, have a 
diagnosis of either SCZ or BD and have more affective 
symptoms than those who receive an FGA LAI [12]. 
Given the relatively sparse knowledge on the every-
day off–label use of LAI formulations, we designed an 
exploratory study in the same cohort with the following 
objectives:

1) To identify sociodemographic and clinical features of 
patients treated with on– or off–label LAI prescrip-
tions.

2) To identify predictors of off–label FGA or SGA LAI 
choice in everyday clinical practice.

Materials and method
Study design
This STAR Network Depot study was designed accord-
ing to the STROBE (STrengthening the Reporting of 
OBservational studies in Epidemiology) Statement as a 
multicentre, longitudinal observational study that has 
been described in detail elsewhere [12]. The protocol 
was approved by the local Ethics Committees of all par-
ticipating centres and is publicly available at the Open 
Science Framework (OSF) online repository (https:// 
osf. io/ wt8kx/). All patients who initiated any LAI treat-
ment over a 12–month time span within a consortium 
comprising 35 territory and university mental health 
departments in Italy (STAR Network – Servizi Ter-
ritoriali Associati per la Ricerca), were consecutively 
screened for inclusion. After screening, each partici-
pant was followed up after 6 and 12 months. Inclusion 
criteria were: (1) participants over 18 years of age, (2) 
signed informed consent for voluntary participation, 
and (3) a new prescription of an LAI antipsychotic. 
Patients who had previously been administered LAIs 
were only included if the previous one had been sus-
pended for at least 3 months. The recruitment period 
lasted from December 2015 to May 2017.

For the specific aims of this study, only cross-sec-
tional baseline data were retrieved for all recruited 
patients. Table  1 shows the diagnostic prescriptive 
labelling of all LAI antipsychotics retrieved, according 
to which we compared sociodemographic and clini-
cal variables of two experimental samples (on-label vs 
off-label). In an exploratory subgroup analysis, we then 
identified sociodemographic and clinical predictors of 
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FGA vs SGA choice in those who received an off-label 
prescription.

Clinical assessment
The following sociodemographic and clinical variables 
were collected upon inclusion: age, sex, education, year 
of first contact with any psychiatric service, diagnosis, 
alcohol and other psychoactive substance use, and num-
ber and characteristics of hospitalizations in the previ-
ous 6 months. At baseline, all patients were assessed 
with the Italian version of the Brief Psychiatry Rating 
Scale (BPRS) [13, 14]. A score range from 31 to 40 indi-
cates mild symptoms, from 41 to 52 moderate symp-
toms, and above 52 severe symptoms [15]. Besides the 
total score, the following five symptom dimensions were 
assessed: anxious/depressive symptoms, thought disor-
der, withdrawal/retardation, hostility/suspiciousness, 
and activation [16]. The first three dimensions are com-
posed of 4 items each, with each dimension score cal-
culated out of 28; the last two are composed of 3 items 
each, with each dimension score calculated out of 21.

Additionally, Kemp’s 7-point was employed as a 
measure of treatment acceptance [17]. Patients were 
also asked to complete the validated Italian version of 
the Drug Attitude Inventory 10-items (DAI-10) [18].

Study population
We previously reported a total of 451 patients (M–F 
60.8–39.2%; mean age = 41.6 ± 12.9 years) recruited 
[12, 19]. In this sample, 251 (55.7%) were diagnosed 
with SCZ, whereas 81 with BD (18.0%), 74 with schiz-
oaffective disorder (16.4%), 27 with any personality 
disorder (6.0%) and the rest with a minority of other 
conditions (3.9%). Given the pragmatic nature of the 
study, no structured interview was used to confirm 
diagnoses, which were formulated by participating 
recruiters based on DSM–5 criteria [20]. For the aims 
of this study, two groups (on–label vs off–label) were 
identified by dividing the cohort as shown in Table  2. 
The World Health Organization broadly defines “off-
label” as the use of any medication for an unapproved 
indication, age group, dosage, duration, or route of 
administration. Here, off–label use was only considered 
for unapproved indication at the time of initial pre-
scription. All LAI prescriptions for patients diagnosed 
within the DSM–5 “Schizophrenia spectrum and other 
psychotic disorders” clustering [20] were considered 
on–label. Therefore, patients diagnosed with schizoaf-
fective disorder were considered on–label for any LAI 
prescription although only haloperidol decanoate is 
specifically licensed for this condition in Italy.

Table 1 List of compounds used as LAI treatment and their on– / off–label indications based on diagnoses in the study cohort

a Haloperidol Decanoate is licensed for the maintenance treatment of Schizophrenia and Schizoaffective Disorder
b Zuclopenthixol Decanoate is licensed for acute and chronic Schizophrenia and other dissociative syndromes characterized by symptoms such as hallucination, 
agitation, psychomotor excitement, hostility, aggressiveness and affective disturbances. Manic phase of manic–depressive psychosis
c Fluphenazine decanoate is licensed for the treatment of Schizophrenia and manic syndromes
d All SGA LAIs are licensed for the maintenance treatment of adults diagnosed with Schizophrenia

All licensing information refers to the Italian Medicines Agency (Agenzia Italiana del Farmaco, AIFA), FGA First–Generation Antipsychotic, SGA Second–Generation 
Antipsychotic

Pharmaceutical 
Compound

Dosage Schizophrenia Bipolar 
Disorder

Major 
depression

Obsessive 
compulsive 
Disorder

Personality 
Disorder

Neurodevelopmental 
Disorder

Neurocognitive 
Disorder

Other

Haloperidol 
Decanoatea (FGA)

12,5–
300 mg/
monthly

ON LABEL OFF LABEL OFF LABEL OFF LABEL OFF LABEL OFF LABEL OFF LABEL OFF 
LABEL

Zuclopenthixol 
Decanoateb (FGA)

100–
600 mg/
biweekly

ON LABEL ON LABEL OFF LABEL OFF LABEL OFF LABEL OFF LABEL OFF LABEL OFF 
LABEL

Fluphenazine 
Decanoatec (FGA)

12,5–
100 mg/
biweekly

ON LABEL ON LABEL OFF LABEL OFF LABEL OFF LABEL OFF LABEL OFF LABEL OFF 
LABEL

Risperidone LAId 
(SGA)

25–50 mg/
biweekly

ON LABEL OFF LABEL OFF LABEL OFF LABEL OFF LABEL OFF LABEL OFF LABEL OFF 
LABEL

Paliperidone Pal-
mitated (SGA)

25–
150 mg/
monthly

ON LABEL OFF LABEL OFF LABEL OFF LABEL OFF LABEL OFF LABEL OFF LABEL OFF 
LABEL

Olanzapine 
Pamoated (SGA)

300–
405 mg/
monthly

ON LABEL OFF LABEL OFF LABEL OFF LABEL OFF LABEL OFF LABEL OFF LABEL OFF 
LABEL

Aripiprazole LAId 
(SGA)

400 mg/
monthly

ON LABEL OFF LABEL OFF LABEL OFF LABEL OFF LABEL OFF LABEL OFF LABEL OFF 
LABEL
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Two patients were excluded from the analysis because 
the study group could not be assigned due to the miss-
ing diagnosis variable. Therefore, the analysed sample 
includes 449 patients.

Statistical analysis
We summarised the baseline variables for the recruited sam-
ple, as well as for the on–label and off–label groups. To com-
pare the on–label and off–label groups and highlight their 
differences, we analysed continuous variables with a Mann-
Whitney U test, and categorial variables with a  Chi2 test.

Finally, we ran a multivariate logistic regression analysis 
to test a number of clinically relevant variables and iden-
tify those associated with a different prescription (FGA 
vs SGA, dependent variable) in the off–label sub-group. 
The list of the investigated independent variables is sex 
(female, male), age (continuous), recent use of psychoac-
tive substances (yes, no), recent alcohol use (yes, no), the 
first treatment with a LAI antipsychotic (yes, no), BPRS 
subscales (continuous), DAI-10 scale (continuous), and 
the Kemp’s 7-point scale (continuous). The goodness-of-
fit of the resulting model was analysed with a Hosmer-
Lemeshow test, while the model was interpreted with the 
McKelvey-Zavoina pseudo-R2. We performed the statis-
tical analyses using Stata 14 [21].

Results
On–label vs off–label prescription
Comparative data between the two samples of patients 
treated with on– and off–label LAIs can be viewed in 
Table 2. Of 449 patients, 335 (74.6%) belonged to the on–
label group and 114 (25.4%) to the off–label one. Almost 
all the patients in the on–label group (98.8%) presented 
a SCZ-spectrum diagnosis, whereas most patients in the 
off–label group had a BD diagnosis (67.5%). The off–label 
group did not include any patient with a SCZ-spectrum 
diagnosis. The two groups differed significantly in terms 
of age and sex, as patients in the on–label group were rel-
atively younger (40.97 ± 12.65 vs 44.11 ± 13.18, p < 0.05) 
and more frequently male (63.3% vs 52.6%, p < 0.05). The 
use of alcohol, but not illicit substances, was found to be 
more frequent in patients with off–label prescriptions 
(23% vs 12.2% respectively, p < 0.05).

No statistically significant difference was observed 
between the two groups in terms of FGA vs SGA use. 
One hundred and seven patients (31.9%) in the on–
label group had a previous LAI therapy, compared to 28 
(24.6%) in the off–label group.

When BPRS scores were compared between the two 
groups, total score and anergy, thought disturbances, and 
hostility dimensions scores were found to significantly dif-
fer, being higher in the on–label group. As shown in Table 2, 
neither DAI-10 scores nor Kemp’s 7-point scales revealed 
any significant differences between the two groups.

Off–label FGA vs SGA prescription
The analysis on the off–label subgroup showed that the 
preference in choosing between FGA vs SGA LAIs was 

Table 2 Characteristics of patients (n = 449) treated with a Long 
Acting Injection (LAI) drug, divided in on–label and off–label 
prescription

SCZ Schizophrenia Spectrum patients, NO-SCZ patients with a diagnosis not 
included in the schizophrenia spectrum, OCD obsessive compulsive disorder, 
FGA First Generation Antipsychotic, SGA Second Generation Antipsychotic, SIG 
significance

All reported values are frequencies, except for *(mean ± standard deviation). In 
bold p-values below 0.05

ON LABEL OFF LABEL SIG

Diagnosis p = 0.000
 SCZ (n = 331) 331 (100%) 0

  Schizophrenia 251 (100%) 0

  Schizoaffective disorder 74 (100%) 0

  Organic Psychosis 4 (100%) 0

  Substance-related 
psychosis

2 (100%) 0

 NO-SCZ (n = 118) 4 (3.4%) 114 (96.6%)

  Bipolar Disorder 4 (4.9%) 77 (95.1%)

  OCD 0 4 (100%)

  Personality disorder 0 27 (100%)

  Neurodevelopment 
disorder

0 4 (100%)

  Neurocognitive disorder 0 2 (100%)

Age* 40.97 ± 12.65 44.11 ± 13.18 p = 0.0334
Previous LAI therapy p = 0.14

 Yes (n = 135) 107 (79.3%) 28 (20.7%)

  No (n = 314) 228 (72.6%) 86 (27.4%)

Drug category p = 0.52

  FGA (n = 135) 98 (72.6%) 37 (27.4%)

  SGA (n = 314) 237 (75.5%) 77 (24.5%)

Gender p = 0.044
  Male (n = 272) 212 (77.9%) 60 (22.1%)

  Female (n = 177) 123 (69.5%) 54 (30.5%)

Alcohol p = 0.021
  Yes (n = 65) 41 (63.1%) 24 (36.9%)

  No (n = 384) 294 (76.6%) 90 (23.4%)

Substance Misuse p = 0.26

  Yes (n = 90) 63 (70%) 27 (30%)

  No (n = 359) 272 (75.8%) 87 (24.2%)

BPRS total* 50.45 ± 14.66 45.12 ± 14.09 p = 0.0013
BPRS anxiety depression* 10.44 ± 4.36 10.88 ± 4.25 p = 0.33

BPRS anergy* 9.83 ± 4.27 8.01 ± 3.56 p = 0.0001
BPRS thought distur-
bances*

12.88 ± 5.37 9.91 ± 4.89 p = 0.0000

BPRS activation* 7.64 ± 3.35 7.63 ± 3.35 p = 0.91

BPRS hostility* 9.68 ± 4.46 8.69 ± 4.40 p = 0.0474
Kemp’s 7 total* 4.81 ± 1.44 4.74 ± 1.43 p = 0.64

DAI-10 total* 1.78 ± 5.39 2.57 ± 5.24 p = 0.15



Page 5 of 9D’Agostino et al. BMC Psychiatry          (2022) 22:442  

significantly associated with the BPRS thought disorder 
and BPRS hostility/suspiciousness dimensions (Table 3), 
with ORs of 1.22 (CI95% 1.04 to 1.43, p  = 0.015) and 
0.83 (CI95% 0.71 to 0.97, p  = 0.017), respectively. In 

this population, the likelihood of receiving an SGA LAI 
grew steadily with the increase of the BPRS thought 
disturbance score. Figure  1 shows the predictive mar-
gins of SGA prescription for each thought disturbance 
score, calculated for each observation in the data and 
then averaged. Conversely, a preference towards pre-
scribing an FGA was observed with higher scores at 
the BPRS hostility/suspiciousness subscale. Figure  2 
shows the predictive margins of FGA prescription for 
each hostility/suspiciousness score, calculated for each 
observation in the data and then averaged. The model 
showed acceptable measures in terms of goodness-of-fit 
(H-L  Chi2 p = 0.7185) with an MZ pseudo-R2 of 31.5%, 
BIC = 182.214.

Discussion
The reported study revealed several differences 
between patients who received on–label and off–label 
prescriptions of a new LAI antipsychotic. In the off–
label group, BD was the most frequent diagnosis, fol-
lowed by personality disorders. Since all the included 
LAIs are licenced for SCZ, all patients with a SCZ–
spectrum diagnosis were included in the on–label 
group. This may have contributed to the observed dif-
ferences between the two samples. For example, the 
difference observed in terms of alcohol use between 
the on– and off–label groups could be ascribed to 
relatively lower alcohol consumption in SCZ patients 
compared to those with mood and personality disor-
ders [21]. However, alcohol use is strongly associated 
with impulsivity and behavioural abnormalities [22] 

Table 3 Multivariate analysis comparing the preference in 
choosing FGA vs SGA drugs in the off-label subgroup

P value of the model = 0.0358, OR Odds Ratio, IC Confidence Interval, SIG 
significance

OR [CI95%] SIG

Age 0.979 [0.942–1.016] 0.270

Sex 0.356

 Male (ref )

 Female 0.630 [0.236–1.681]

Substance Misuse 0.271

 No (ref )

 Yes 0.480 [0.130–1.774]

Alcohol 0.521

 No (ref )

 Yes 1.464 [0.458–4.678]

First administration 0.359

 No (ref )

 Yes 1.491 [0.502–4.430]

BPRS anxiety depression 1.102 [0.958–1.267] 0.173

BPRS anergy 0.920 [0.791–1.070] 0.279

BPRS thought disturbances 1.217 [1.039–1.426] 0.015*

BPRS activation 0.913 [0.731–1.140] 0.423

BPRS hostility 0.830 [0.711–0.967] 0.017*

DAI-10 total 1.001 [0.905–1.106] 0.987

Kemp’s 7 total 1.311 [0.896–1.919] 0.896

Fig. 1 Likelihood of receiving an SGA based on BPRS thought disturbances score. The larger confidence interval suggests greater uncertainty for 
lower scores
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and might encourage the choice of a LAI treatment, 
albeit off–label. Likewise, the greater intensity of symp-
toms observed in the on–label group might reflect a 
relatively worse psychopathology in SCZ patients com-
pared to those with BD and personality disorders when 
a new LAI is prescribed. Several sub-items – anergy, 
hostility, and thought disturbances – were higher in the 
on–label group compared to the off–label one. Indeed, 
compared to those with other diagnoses, SCZ patients 
typically present more negative symptoms, thought dis-
turbances and hostility driven by a substantial lack of 
insight.

Although the BPRS may not fully capture the extent 
of clinical symptoms presented by patients with mood 
and personality disorders, our findings suggest off–
label LAIs are prescribed in these patients despite a 
relatively lower intensity of psychopathology compared 
to SCZ patients who begin a new on–label LAI. Previ-
ous studies have shown that LAI treatment in BD is a 
viable option for patients with low treatment adherence 
or an unstable illness with predominant manic recur-
rences [23]. A panel of experts recently suggested that 
BD patients with co–morbid substance use disorder, 
family history of bipolar illness, and use of multiple 
medications may be particularly good candidates for 
LAI antipsychotic treatment [24].

Of note, females were relatively more present in the 
off–label group, perhaps reflecting the epidemiology 
of clinical diagnoses in this sample. Indeed, female sex 
is relatively more represented in cohorts of patients 
with mood and personality disorders compared to SCZ 
[25, 26]. The finding of a slightly older mean age in the 

off–label group could suggest that off–label LAI prescrip-
tion is delayed in these patients’ clinical course, perhaps 
due to uncertainty on safety and effectiveness.

Our study is also the first to identify sociodemographic, 
clinical features and predictors of FGA vs SGA choice 
in patients treated with off–label LAI antipsychotics. In 
general, we found that SGA LAIs were more commonly 
prescribed in everyday practice, without significant dif-
ferences in their on– and off–label use. In the off–label 
group, we identified predictors of FGA or SGA LAI 
choice in everyday clinical practice. Among several tested 
variables, demographic characteristics (i.e., age, sex) and 
comorbidities, such as alcohol and substance use, seem 
not to influence the choice towards FGAs or SGAs. A 
higher mean score in the hostility/suspiciousness symp-
tom dimension was associated with an increased like-
lihood of receiving an FGA compared to an SGA LAI 
prescription. Hostility implies a tendency to feel anger 
towards people, which has been associated with aggres-
siveness in a variety of mental disorders [27]. Hence, 
this association might underline the clinical tendency to 
judge FGAs more efficient than SGAs for the treatment 
of aggressiveness, with the latter preferred to address 
mood and positive symptoms. Indeed, LAIs are known 
to significantly reduce the hostility, aggressiveness, and 
frequency of violent episodes in SCZ spectrum diag-
noses [28]. However, the literature on this topic is poor 
and recent studies failed to show significant differences 
between FGAs and SGAs [29, 30]. If the choice of an 
FGA is supported by well-established practical experi-
ence and economic consideration, the tolerability profile 
might favour SGAs. Indeed, a recent retrospective chart 

Fig. 2 Likelihood of receiving an SGA based on BPRS hostility score. The larger confidence interval suggests greater uncertainty for higher scores
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review study of 157 cases with SCZ spectrum diagnoses 
suggested prescriber choice should be guided by factors 
such as side–effect profile, patient acceptability and price 
[31]. Nonetheless, a class profile of tolerability could be 
misleading because specific compounds have been asso-
ciated with very different side effect profiles [32]. In the 
same cohort, we have previously shown that clinicians 
are more inclined to prescribe paliperidone palmitate 
than aripiprazole monohydrate to subjects with higher 
symptom severity [31], although the latter might be supe-
rior in terms of tolerability and healthcare costs [33, 34].

Notably, neither the clinician–rated adherence to treat-
ment nor the patient–rated attitude towards medication 
differentiated on– and off–label prescription groups. 
Likewise, neither appeared to predict the choice of 
administering FGA vs SGA in the off–label group. Taken 
together, these findings suggest that low adherence and 
negative attitude towards medication are defining aspects 
of patients who receive a new LAI prescription, inde-
pendent of its licensing or generation.

Study limitations
This study has several limitations. First, we only examined 
cross-sectional data at the time of a novel LAI prescrip-
tion, so efficacy and tolerability could not be evaluated. 
Future analyses of longitudinal modifications will be use-
ful to have an insight of the course of the off–label pre-
scriptions in our cohort. Second, clinical diagnoses were 
not confirmed through a structured interview, so some 
variability can be expected to have occurred across sites. 
Moreover, a large group of patients with diagnoses other 
than SCZ were considered on–label if their diagnosis fell 
within the DSM-5 “Schizophrenia spectrum and other 
psychotic disorders” clustering. In particular, 74 patients 
with schizoaffective disorder were considered on–label 
although no SGA LAI has specifically been licensed for 
this diagnosis. Nonetheless, we chose to include patients 
with this controversial diagnosis in a SCZ grouping, in 
line with both DSM–5 [20] and ICD–11 [35]. Third, it 
was not possible to ascertain whether and to what extent 
legal practices for the off–label prescription of drugs 
were employed, and if adequate information was pro-
vided to the patients. Further studies to assess this issue 
might be relevant, considering possible risks of the fre-
quent use of off–label medications in vulnerable popula-
tions of patients with severe mental disorders. Fourth, no 
information was available on the mood episode or domi-
nant polarity of BD and schizoaffective disorder patients, 
which might have influenced the prescriber’s choice of 
FGA vs SGA LAI. Finally, the characteristics of centres 
involved in the Italian STAR Network were heterogene-
ous and different local availability of drug formulations 
might have affected the choice of treatment.

Conclusion
Both FGA and SGA LAIs are frequently prescribed 
off–label in real–world clinical practice, particularly in 
people diagnosed with BD and personality disorders. 
Although no previous evidence supports a larger benefit 
of FGA LAIs when addressing hostility, clinicians tend to 
privilege them over newer compounds when initiating 
off–label LAI treatment, whereas SGA LAIs are gener-
ally preferred in patients with more severe thought dis-
turbances. Future analyses on the study cohort follow-up 
data will be fundamental to evaluate treatment adher-
ence and the clinical effectiveness of these prescriptive 
choices.
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