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A B S T R A C T

Objectives: To identify the variables that are associated with persistence to Aripiprazole-Long Acting (A-LAI), in
adult patients with schizophrenia.
Methods: Observational, retrospective, non-interventional study involving 261 patients with schizophrenia.
Results: Eighty-six percent of study subjects were persistent for at least 6 months. All subjects with baseline CGI-
S of 1 or 2, 95% of subjects with CGI-S of 3, 86% with CGI-S of 4, 82% of subjects with CGI-S of 5, 73% of
subjects with CGI of 6 and 90% of subjects with CGI of 7 were persistent. A-LAI treatment continuation rate was
higher in patients with: 1) baseline CGI score≤ 4; 2) schizophrenia dimension (LDPS) mania score≤ 5; 3)
psychotic spectrum schizoid score≤11.
Conclusions: A relatively high number of patients (n=225, 86%) were persistent to A-LAI for at least 6 months.
Not surprisingly, very severe patients were more unlikely to be persistent. However, it is noteworthy that a large
number of subjects with high CGI score at the time when A-LAI was started (82% of subjects with CGI-S of 5,
73% of subjects with CGI of 6 and 90% of subjects with CGI of 7) were persistent. Larger, controlled, prospective
and longer studies are warranted.
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1. Introduction

Although the efficacy of antipsychotic medications in reducing
psychotic symptoms has been largely proven, poor treatment persis-
tence is more the rule than the exception among many individuals with
schizophrenia. For instance, the Clinical Antipsychotic Trials of
Intervention Effectiveness trial, demonstrated that as many as 74%
(1061 of the 1432 patients who received at least one antipsychotic
dose) of the participating subjects discontinued medication treatment
before 18 months of treatment (Lieberman et al., 2005).

Causes of non-persistence include lack (or loss) of efficacy, side ef-
fects, and poor adherence. Use of long-acting injectable antipsychotics
(LAI) is one of the main strategies to improve adherence in patients
with schizophrenia and several studies have shown their ability to
improve rates of discontinuation, relapse, and hospitalization
(Kaplan et al., 2013). Mirror-image studies have shown clinically re-
levant superiority of Long Acting (LAIs) compared to oral anti-
psychotics (Kishimoto et al., 2013). However, a recent meta-analysis of
randomized clinical trials, showed no superiority of LAIs (Kishimoto
et al., 2014). This difference may be accounted for by the fact that
mirror-image studies are more likely to represent the population re-
ceiving LAIs in real world clinical practice. Yet, mirror-image studies
may be biased by issues such as natural illness course, time effect, and
expectation bias. Hence, a cautious interpretation is necessary.

Antipsychotics have different characteristics in terms of pharma-
cokinetic and pharmacodynamic profiles, as well as tolerability and
adverse events. Indeed, it is paramount that antipsychotic treatment be
tailored to the individual patient and results of randomized clinical
trials are only one of the informants for treatment choice. Indeed, the
choice of which specific agent or formulation should be suggested for
an individual patient should be also informed by the evaluation of
which specific symptoms contribute the clinical picture, what the dis-
ease course has been, what the medical and psychiatric histories are,
which side effects the patient is willing to risk and ultimately, which the
antipsychotic is that is more likely to be continued, based on efficacy,
tolerability and patient's satisfaction with the prescribed medication.

In this study, we evaluate treatment persistence in a group of pa-
tients treated with long acting aripiprazole (A-LAI). All study partici-
pants were recruited in the setting of the Italian National Public Health
System, where aripiprazole is prescribed relatively frequently
(Ostuzzi et al., 2018).

We considered A-LAI persistence as an indirect measure of A-LAI
real-world effectiveness, assuming that efficacy, tolerability and ad-
herence were among the major drivers of persistence. To maximize the
selection of patients that mirrored the real-world clinical practice, we
chose a retrospective cohort, observational study design. We recruited
consecutive patients presenting for a psychiatric visit, who were started
on A-LAI at least 6 months before the inclusion visit.

Our main goal was to evaluate the clinical characteristics of a group
of patients who were treated with A-LAI in a variety of clinical en-
vironments, that mirror the real-world settings in which Italian people
with schizophrenia are usually treated, and to look at the differences
between individuals who continued the medication for at least 6
months and individuals who discontinued the medication earlier.
Specifically, we wanted to evaluate the correlations between demo-
graphic or clinical characteristics that were present at the time when A-
LAI was started, or anytime in the individual lifetime (SCI-PSY, LDPS),
and the likelihood to continue treatment for at least 6 months. Our
analysis was based on the hypothesis that the identification of char-
acteristics associated with persistence with A-LAI treatment may sup-
port patients’ treatment choice and orientate A-LAI use in subjects with
higher likelihood to benefit from, and hence continue, the medication.
Also, we wanted to identify those subjects with higher likelihood of
early discontinuation, for whom alternative medications, or adjunctive
psychosocial interventions aimed at improving persistence, would be
indicated.

2. Methods

This was an observational, retrospective, non-interventional study
aimed at evaluating the influence of baseline demographic and clinical
characteristics as well as the influence of lifetime rated schizophrenia
symptom dimensions, on the likelihood to continue A-LAI treatment for
at least 6 months. We included patients diagnosed with schizophrenia
who were initiated with A-LAI (index date, baseline time-point) as per
normal clinical practice at least 6 months before study entry, data
collection and follow-up visit (inclusion visit). The study was approved
by the Ethical Committee / Institutional Review Board at each re-
cruitment site. Written informed consent was obtained from all parti-
cipants or their legal guardians. The study was conducted between June
1st 2015 and July, 11th 2017 at 20 clinical sites in Italy (9 university
medical departments, 11 community mental care departments).

Eligible patients were at least 18 years of age and were diagnosed
with schizophrenia, as determined on the basis of a clinical interview
conducted to verify the presence of the DSM 5 criteria. Patients were
excluded if they had a primary psychiatric disorder other than schizo-
phrenia or had participated in a clinical trial during the retrospective
follow-up period. All patients presenting for a visit or a psychiatric
evaluation, who met the criteria mentioned above, who had started A-
LAI (at least 1 injection) at least 6 months before the inclusion visit, and
who were willing to participate in the study were continuously re-
cruited. Data from each patient was collected after informed consent
was signed. Retrospective information from the start of A-LAI treatment
(index date, baseline time-point) until the follow-up visit (inclusion
visit) was retrospectively collected from all available source documents
pertaining to the visits conducted as per clinical practice (usually once
monthly) from A-LAI start to the follow-up visit (inclusion visit).

Persistence was measured by time to all-cause medication dis-
continuation and was assumed to reflect A-LAI's efficacy, tolerability
and safety, from both patient and treating clinician's perspectives. Non-
persistence was declared if the patient missed 2 consecutive or 3 non-
consecutive injections of A-LAI during the retrospective follow-up
period. A missed dose of A-LAI was defined as a lapse of> 45 days from
the previous A-LAI injection, at all time points. Clinical records were
reviewed and treating clinicians were interviewed as per the date of A-
LAI interruption or discontinuation and reasons (if applicable).

Fig. 1 reports the study flow chart

2.1. Study assessments

Study assessments included a standardized evaluation of demo-
graphic and clinical characteristics at the index date, Clinical Global
Impression – Severity scale (CGI-S) at index date and CGI-S up to the
inclusion visit, evaluation of schizophrenia dimensions (symptoms and
clusters of symptoms) as assessed by the LDPS questionnaire
(Levinson et al., 2002), evaluation of psychotic spectrum as assessed via
the SCI-PSY questionnaire (Sbrana et al., 2005).

The CGI-S is a 7-point scale where the clinician rates the severity of
the patient's illness at the time of assessment. Considering total clinical
experience, a patient is assessed on severity of mental illness at the time
of rating and rated with: 1, normal, not at all ill; 2, borderline mentally
ill; 3, mildly ill; 4, moderately ill; 5, markedly ill; 6, severely ill; or 7,
extremely ill. CGI was demonstrated a reliable measure of illness se-
verity in Schizophrenia (Pinna et al., 2015)

The LDPS (Levinson et al., 2002) evaluates the lifetime duration and
severity of positive, bizarre positive, negative, disorganized, and mood
symptoms of psychotic disorders. It is completed by the physician after
extensive review of all available information for each patient. It con-
tains 20 “clinical” items plus one item rating of quality of information.
The 20 items are: Any delusions, Paranoia, Any hallucinations, Control
delusions, Other bizarre delusions, Conversing/ commenting/ con-
tinuous hallucinations, Abnormal perception of thought, Psychosis
without prominent mood symptoms, Blunted affect, Poverty of speech,
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Formal thought disorder, Bizarre behaviour, Depression, Maximum
number of depressive features, Mania, Maximum number of manic
features, Concurrent depressed mood+delusions or hallucinations,
Concurrent grandiose / manic mood+delusions or hallucinations,
Deterioration and Complicating factors. For each item (except for
Maximum number of depressive features and Maximum number of
manic features), both duration (0, absent; 1, < 2 weeks (≥ h); 2,≥ 2
weeks; 3,≥ 2 months or≥ 2 episodes of≥ 2 weeks; 4,≥ 2 years) and
severity (0, absent; 1, minimal, very mild severity or only suspected; 2,
moderate, definite, clinically significant severity; 3, severe, clearly in-
terferes with function or preoccupies; 4, very severe, gross or nearly
constant effect on function) are assessed. Eighteen of the 20 items are
grouped into in 8 symptom domains or dimensions (2 items rate the
course of illness and atypical or comorbid features): Psychosis, Schi-
zophrenia syndrome, Non-affective psychosis, Negative symptoms,
Disorganization, Depression, Mania, and Mood psychosis. The score for
each domain is the sum of severity+ duration for all items within that
domain. The total score ranges from 0 (minimum severity) to 160
(maximum severity).

The SCI-PSY (Sbrana et al., 2005) questionnaire is based on a
spectrum model that emphasizes soft signs, low-grade symptoms, sub-
threshold syndromes, as well as temperamental and personality traits.
The psychotic spectrum considers a psychopathological continuum,
ranging from psychotic soft signs, personality disorders to full-blown
major psychoses. The instrument consists of an “Structured Clinical
Interview”, completed by the physician during an interview with the
patient, that includes 164 items, exploring lifetime symptoms and be-
haviors organized into five domains: ‘‘interpersonal sensitivity’’,
‘‘paranoid’’, ‘‘schizoid’’, ‘‘misperceptions’’, and ‘‘typical psychotic
symptoms’’. Within each domain more specific subdomains are identi-
fied, including, within the “paranoid” domain, hypertrophic self-es-
teem, strict thinking, superstition, fanaticism, relations with others,
self-reference, interpretive attitude, suspiciousness, anger/over-re-
activity and hypervigilance; within the “schizoid” domain, schizoidism/
autism and unusual and odd thoughts; within the “misperceptions”
domain, illusions and depersonalization/derealisation; within “typical
psychotic symptoms” domain, delusions, hallucinations and catatonia.
Item responses are coded in a dichotomous way (yes (1) / no (0)) and
domain scores are obtained by counting the number of positive an-
swers. Total score (sum of domains scores) ranges from 0 (no psychotic
symptoms) to 164 (maximum psychotic symptoms).

2.2. Statistical methods

Descriptive statistics were reported in terms of mean, standard de-
viation, median, minimum and maximum for continuous variables.
Normality of variable distribution was tested using the Kolmogorov-
Smirnov test.

The originally planned statistical approach (Cox proportional-ha-
zards regression model) to evaluate the relationship between persis-
tence on A-LAI and demographic and clinical characteristics assumed a
frequency of events (planned rate of A-LAI discontinuation=34.2%)
that was not reflected in the study outcome (observed rate of dis-
continuation=13.8%). Due to this reason (lower than expected
number of events), the Cox proportional-hazards regression model
output was unstable and produced unreliable results. Therefore, a
stepwise binary logistic regression was performed, which is a practical
alternative to Cox models in cohort studies, especially when the event
incidence is low. Cox regression (estimates the hazard ratio) differs
from logistic regression (estimates the odds ratio) by assessing a rate
instead of a proportion.

The forward LR method started with an empty model and added the
most significant term variable for each step. The method stopped when
all variables not in the model had p-values that were greater than the
specified alpha-to-enter value. All statistical tests were two-sided and a
p-value less than 0.05 was considered as statistically significant.

A correction for multiple comparisons method was not applied be-
cause specific planned comparisons were decided before the study
started. These “planned comparisons” were not decided after inspecting
the data. Rather, the comparisons were designed into the analysis plan,
approved before database lock. The statistical package “SPSS version
21.0″ (IBM Statistical Software) was used for all the analyses.

3. Results

3.1. Characteristics of patients

A total of 287 patients were deemed eligible to participate and 267
were enrolled in the study at 20 Academic and non-academic-commu-
nity based sites from Italy. Six subjects were excluded due to missing
data and the final sample included 261 individuals. Study participation
was offered to the first patients (up to 30 per site, with competitive
enrolment) that presented to the clinics and fulfilled the study entry

Fig. 1. Study flow chart.
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criteria. Baseline demographic and clinical characteristics of the pa-
tients who were treated with A-LAI in the Italian clinical practice, as
assessed via CGI, LDPS and SCI-PSY scores (n=261) are reported in
Table 1.

3.2. Persistence on A-LAI for at least 6 months

Fig. 2 shows the persistence on A-LAI for at least 6 months; 225
patients (86%) were persistent to A-LAI for at least 6 months, whereas

36 individuals (14%) interrupted the treatment before the 6-month
time-point (Fig. 2).

The mean time on A-LAI for persistent subjects was 14.6 months
(SD=5.8). All persistent subjects were still on A-LAI at the time of
inclusion visit. The mean time on A-LAI for non- persistent subjects was
2.7 months (SD=1.5).

Of the 261 participating subjects, 110 (42.1%) started A-LAI on top
of oral Aripiprazole: 94 of 225 persistent patients (41.8%) and 16 of 36
(44.4%) non-persistent patients. The difference was not statistically

Table 1
Baseline Clinical (CGI, LDPS and SCI-PSY score) characteristics (n=261).

.
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significant.
Of the 261 participating subjects, 51 (19.5%) started A-LAI on top of

another oral antipsychotic: 40 of 225 persistent patients (17.8%) and 11
of 36 (30.6%) non-persistent patients. The difference was not statisti-
cally significant (Chi Square test, p-value=0.073).

The combination of A-LAI and one or more oral antipsychotic was
continued for a mean of 255.1 days (SD=202.04, median=198,
min=4, max=719). Specifically, the mean time in persistent patients
(n=225) was= 288.0 days (SD=210.25, median= 216, min=4,
max=719) and the mean time in not-persistent patients (n=36) was
75.9 days (SD=47.08, median=69, min= 8, max=159).

Table 2 reports the univariate analyses about the relationship be-
tween persistence with A-LAI for at least 6 months and baseline de-
mographic and clinical characteristics. A statistically significant dif-
ference was observed between patients who persisted on treatment and
patients who did not persist for: education, occupation, CGI-S at the
time when A-LAI was started, lifetime LDPS disorganization score, and
lifetime psychotic spectrum paranoid and schizoid score.

Univariate analyses (Fisher's exact test for categorical variables,
Student's t-tests for continuous variables, and Mann-Whitney tests for
ordinal variables) were performed to test the association between de-
mographic and clinical characteristics of patients and persistence with
AM treatment at 6 months. There were significant differences between
persistent and non-persistent patients in the following parameters:
Education (P=0.019), Occupation (P=0.009; categorized as No oc-
cupation versus any type of occupation), Health setting at AM initiation
(P=0.012), CGI at the index date (P=0.002; categorized as Low se-
verity [scores 1–4] and Severe [scores 5–7]), LDPS: Disorganization
score (P=0.008), SCI-PSY: Paranoid (P=0.016) and SCI-PSY:
Schizoid (P=0.005). Regarding the educational level, only two pa-
tients (0.8%) in the non-persistent population received no compulsory
education, instead a 41.8% of overall patients were educated in sec-
ondary school (42.7% persistent; 36.1% non-persistent). The majority
of patients (67.8%) had no occupation at AM initiation, these rates were
increased in the non-persistent population (83.3%), which presented a

lower percentage of paid employees compared with the persistent po-
pulation (65.3%).

Persistent patients presented higher percentages of subjects treated
in an outpatient setting (P=0.011 for the ‘Health setting’ at AM in-
itiation), with lower percentages treated in inpatient care (SPDC, 28.0%
persistent versus 50.0% non-persistent).

Regarding the schizophrenia specific measures, in the persistent
population the following scores were found to be lower compared with
the non-persistent patients: CGI score at the index date, LDPS
Disorganization score, SCI-PSY Paranoid and Schizoid score. According
to these results, persistent patients were less severe compared with non-
persistent patients.

Table 3 reports the distribution of patients based of CGI at the time
of A-LAI initiation and the percentage of persistency by CGI score

The Stepwise Binary Logistic Regression model showed that A-LAI
treatment continuation rate increased in patients with CGI score≤ 4,
compared to patients with CGI≥ 5 (A-LAI treatment continuation odds
increased by 2.8 times).

The A-LAI treatment continuation rate increased in patients with
lifetime schizophrenia dimension (LDPS) mania score≤ 5, compared to
patients with schizophrenia dimension mania score≥ 6 (A-LAI treat-
ment continuation odds increased by 3.5 times). The A-LAI treatment
continuation rate increased in patients with lifetime psychotic spectrum
(SCIPSY) schizoid score≤ 11, compared to patients with psychotic
spectrum (SCI-PSY) schizoid score≥ 12 (A-LAI treatment continuation
odds increased by 3.5 times).

A-LAI treatment continuation rate increased in patients with CGI
score≤ 4 and schizophrenia dimension (LDPS) mania score≤ 5 AND
psychotic spectrum (SCI-PSY) schizoid score≤ 11, compared to pa-
tients with CGI≥5 and (LDPS) mania≥6 and (SCI-PSY) schizoid≥12
(A-LAI treatment continuation odds increased by 4.9 times). Fig. 3 re-
ports the percentage of patients who were persistent to A-LAI for at
least 6 months and the clinical profile of patients who are more likely to
persist on A-LAI. Figure 4 reports the cut off predicted values for CGI,
LDPS mania score and psychotic spectrum (SCI-PSY) schizoid score.

Fig. 2. Persistence on A-LAI for at least 6 months (n=261).
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4. Discussion

Personalized medicine separates patients into different groups based
on biological and clinical characteristics that are unique for each person
or group of persons, with the goal of tailoring interventions to the in-
dividual patient based on the predicted response and the aim of tar-
geting treatments able to result in the best outcomes for each patient or
groups of patients. In medical fields like oncology or infectious diseases,
personalized medicine is the standard of practice. Mental health treat-
ment is gradually moving in the same direction (Manchia &

Carpiniello, 2018). However, most research is still conducted grouping
together individuals that are very different from each other, even if they
share the same diagnosis. Indeed, clinical trials are conducted based on
a comparison between one medication (e.g. an antipsychotic, in schi-
zophrenia) and another medication, or placebo, with the goal to es-
tablish which option is better. Yet, many studies do not consider that
schizophrenia is a heterogeneous condition and that different patients
respond differently to the same medication. For instance, a clinical trial
comparing two different drugs, each resulting in 50% of response,
would likely conclude that the two medications are equivalent. How-
ever, clinical practice shows that the 5 out of 10 patients who respond
to the first medications are not necessarily the same 5 out of 10 patients
who respond to the second drug. We believe that, although the im-
portance of the trials like those mentioned above should not be dis-
counted, our field would benefit from additional studies, able to go
above and beyond the comparison of two drugs (or a drug and placebo)
for the percentage of responders or mean change in the score of an
outcome measure. For instance, it would be important to know what
the demographic, clinical, biological characteristics are of the patients
who tolerate and respond to one medication, compared to those who do
not. To this end, we attempted to evaluate treatment persistence with
A-LAI in this relatively large, retrospective, naturalistic, non-
randomized study of real-world patients with schizophrenia. Of course,
this design carries several limitations, which we hereby acknowledge.
However, we believe that the characteristics above may also be

Table 2
Relationship between demographic/clinical characteristics and persistence with A-LAI for at least 6 months (univariate analysis).

Demographic and clinical characteristics Persistent (n=225) Not Persistent (n=36) p-value

Gender (males - females, %) 60.4–39.6 52.8–47.2 0.465 1

Age (median, years) 39.0 44.5 0.129 2

Marital status (single, %) 72.4 55.6 0.320 1

Education (Secondary School - University Degree, %) 42.7–10.7 36.1–2.8 0.019 1

Occupation (No occupation, %) 65.3 83.3 0.009 1

Living situation and family support (Live alone, %) 19.6 27.8 0.267 1

Number of previous schizophrenia relapses within the 2 years prior to the index date (mean ± SD) 1.3 ± 1.18 1.3 ± 0.88 0.893 3

Number of previous mental-health related hospitalizations within the 2 years prior to the index date (mean ± SD) 0.9 ± 1.25 1.1 ± 0.91 0.461 3

Number of previous AP within the 2 years prior to the index date((mean ± SD) 1.9 ± 1.15 1.9 ± 0.86 0.998 3

Last AP prior to AM (Aripiprazole, %) 61.3 63.9 0.854 1

History of non-compliance in the 3 months prior to the index date (Yes, %) 37.3 50.0 0.197 1

Alcohol and drug abuse or dependence at the index date(Yes, %) 15.6 19.4 0.621 1

Time since schizophrenia diagnosis (median, years) 8.0 13.2 0.100 3

Health setting at AM initiation (Inpatient care, %) 28.0 50.0 0.012 1

Reason to initiate AM treatment (Efficacy, %) 14.7 11.1 0.272 1

Concomitant schizophrenia medications at date of AM initiation (Yes, %) 60.0 72.2 0.350 1

Concomitant non-schizophrenia medications at date of AM initiation (Yes, %) 52.0 44.4 0.280 1

Psychiatric comorbidity: Depressive episode (Yes, %) 18.2 11.1 0.348 1

Psychiatric comorbidity: Schizophrenia/psychosis (Yes, %) 84.0 80.6 0.472 1

Psychiatric comorbidity: Bipolar disorder (Yes, %) 6.2 5.6 1.000 1

Psychiatric comorbidity: Anxiety disorder (Yes, %) 12.4 13.9 0.793 1

Psychiatric comorbidity: Eating disorder (Yes, %) 3.6 0.0 0.605 1

Psychiatric comorbidity: Sleep disorder (Yes, %) 14.2 25.0 0.131 1

Psychiatric comorbidity: Other addiction disorder (Yes, %) 15.1 19.4 0.621 1

CGI-S at the index date (scores ranging from 5 to 7, %) 46.2 75.0 0.002 1

Schizophrenia dimensions (LDPS): Psychosis score (mean ± SD) 14.0 ± 6.27 15.2 ± 4.27 0.261 3

Schizophrenia dimensions (LDPS): Schizophrenia syndrome score (mean ± SD) 7.6 ± 7.55 9.5 ± 7.81 0.172 3

Schizophrenia dimensions (LDPS): Nonaffective psychosis score (mean ± SD) 4.1 ± 3.12 4.0 ± 3.14 0.899 3

Schizophrenia dimensions (LDPS): Negative symptoms score (mean ± SD) 6.5 ± 4.92 6.3 ± 5.15 0.777 3

Schizophrenia dimensions (LDPS): Disorganization score (mean ± SD) 5.8 ± 4.38 7.9 ± 4.76 0.008 3

Schizophrenia dimensions (LDPS): Depression score (mean ± SD) 2.3 ± 2.69 1.9 ± 2.50 0.370 3

Schizophrenia dimensions (LDPS): Mania score (mean ± SD) 1.2 ± 2.18 1.8 ± 2.62 0.138 3

Schizophrenia dimensions (LDPS): Mood psychosis score (mean ± SD) 3.1 ± 3.15 3.7 ± 3.72 0.280 3

Psychotic spectrum (SCI-PSY):Interpersonal sensitivity (mean ± SD) 4.7 ± 2.71 4.5 ± 2.55 0.708 3

Psychotic spectrum (SCI-PSY): Paranoid (mean ± SD) 31.1 ± 15.53 37.7 ± 13.62 0.016 3

Psychotic spectrum (SCI-PSY): Schizoid (mean ± SD) 7.6 ± 3.78 9.6 ± 3.89 0.005 3

Psychotic spectrum (SCI-PSY): Misperceptions (mean ± SD) 2.6 ± 2.38 3.2 ± 2.44 0.168 3

Psychotic spectrum (SCI-PSY): Typical symptoms (mean ± SD) 8.5 ± 6.63 10.0 ± 6.37 0.205 3

Starting AM dose (mg, mean ± SD) 389.1 ± 31.04 400.0 ± 0.00 0.037 3

1 Fisher`s Exact test
2 Mann-Whitney U test
3 Student`s t-test

Table 3
CGI-S at A-LAI Initiation and number (%) of subjects who were persistent (FAS,
N=261).

CGI at A-LAI
initiation

Number of patients
with CGI value

Number of persistent
patients

% Persistent

0 53 52 98%
1 4 4 100%
2 2 2 100%
3 21 20 95%
4 50 43 86%
5 72 59 82%
6 49 36 73%
7 10 9 90%
Total 261 225
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considered as a strength, in that a retrospective and non-randomized
study permits to evaluate real life patients who would unlikely parti-
cipate in a prospective, randomized clinical trial. Also, the retrospective
design permits to evaluate the clinical course and decisions that were
taken during the treatment, free of any risk of direct or indirect bias,
due to the participation in a study. Indeed, even retrospective studies
were included in a very recent meta-analysis on comparative effec-
tiveness of LAI versus oral antpsychotics (Kishimoto et al., 2018).

We found a high rate of adherence and persistence, with only 14%
of A-LAI patients that did not continue the medication for at least 6
months, despite the fact that the study was designed to completely
reflect clinical practice and to avoid the structured setting of a clinical
trial, which usually improves adherence and persistence. In fact, in-
dividuals who agree to participate in a clinical trial are usually more
likely to be adherent to the prescribed medication, compared with
patients who are treated in the real world standard clinical practice
(Shirley and Perry, 2014). Also, the structured setting of a clinical trial,
which includes regular monitoring and assessments, may reduce rates
of non-adherence- non-response. Moreover, clinical trials usually have
very tight inclusion and exclusion criteria, which was not the case of the
present study, which included patients who were relatively severe and
who started A-LAI relatively early, most likely immediately after the
acute symptoms had been stabilized, as opposed to starting it several
days/weeks after a complete stabilization of acute symptoms. In fact,
the mean CGI at A-LAI start was 3.8, which signals either a stable yet
severe schizophrenia or a syndrome that has not been completely sta-
bilized yet, at least for some of the patients. We found that A-LAI
treatment continuation odds were significantly higher in patients with
CGI score≤ 4, which suggests a relatively high persistence with A-LAI
in patients with currently (at the time of A-LAI initiation) mild and
moderate symptoms of schizophrenia at the time of A-LAI initiation. Of
note, A-LAI is approved in Italy with an indication for adult patients
who have been stabilized on oral aripiprazole. However, the label does
not specify which level of stabilization is recommended, and we find it
interesting that patients that were started on A-LAI at a time when they
were still experiencing moderately severe symptoms of schizophrenia
(CGI= 4) were still likely to benefit from the medication. It is not
surprising that the very severe patients were less likely to be persistent.
However, it is noteworthy that 82% of subjects with baseline CGI of 5,
73% of subjects with baseline CGI of 6 and 90% of subjects with
baseline CGI of 7 were persistent.

Several limitations should be acknowledged. First, most patients
were not on monotherapy. Second, the instruments exploring lifetime

psychotic spectrum that were administered at the time of study entry,
the SCI-PSY and LDPS, are able to catch all symptoms and signs that
were present at the time when AM was started (at least 6 months before
study entry). However, a study subject could have developed new (i.e.,
never experienced before) psychotic symptoms between the time when
AM was started and the time when the individual entered the study and
received the assessments. We believe that it is unlikely that this has
influenced the study results but we nonetheless acknowledge this lim-
itation.

Third Italian Mental Health system is quite different than other
health care systems, and the results of our paper may not be completely
applicable to other settings. For instance, the persistence on A-LAI was
very high in this study, and this may be influenced by the relatively
high degree of schizophrenia focused community-based psychiatric
services in Italy (Piccinelli et al., 2002). Fourth, there is a possibility of
a selection bias. Although the number (n=20) of patients who de-
clined to participate in the study is relatively small compared to the full
study sample, this group might be sicker, more paranoid, more likely to
be non-adherent with their medications, which might at least partially
bias the results of our study. Moreover, patients who were taking A-LAI
at the time of study entry may have been less likely to be missed by
error from recruitment. However, during the investigator meetings, we
strongly and repeatedly emphasized the need to recruit all consecutive
A-LAI patients, warning the study centers to be careful to not miss those
patients who were no longer taking A-LAI at study entry. Finally, we did
not measure functionality and quality of life and hence are unable to
completely establish treatment effectiveness. However, treatment per-
sistence is not just a proxy of adherence. In fact, we believe that very
few clinicians would continue prescribing the medication to patients
that are still willing to take it but are experiencing poor functioning and
quality of life.

5. Conclusions

Our results identify a specific clinical profile of patients who are
clearly more likely to respond, tolerate and benefit from A-LAI. These
individuals include patients with mild, moderate or relatively severe
forms of schizophrenia at the time of A-LAI initiation, i.e. patients with
a CGI less than 5 when the medication is started, with a lifetime SCI-
PSY schizoid score up to 12 and with a lifetime LPDS mania score up to
6. That people who meet the criteria above correspond to the majority
of treated patients with schizophrenia and may strongly benefit from A-
LAI, consistently with our clinical observations.

Fig. 3. Clinical profile of patients who are more likely to persist on A-LAI.
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Similarly, it is consistent with our clinical observations that ex-
tremely severe individuals are more unlikely to persist and benefit from
A-LAI, unless this medication is coupled with intense adjunctive inter-
ventions (e.g., targeted psychosocial interventions, such as cognitive
remediation, which was not offered at any of our recruiting sites) or, for
the most severe cases, unless it is used in combination with medications
such as clozapine, when monotherapy with these agents is not effective
enough. However, we find it interesting that 82% of subjects with CGI

of 5, 73% of subjects with baseline CGI of 6 and 90% of subjects with
baseline CGI of 7 were persistent. Larger, prospective and longer (i.e.
with an observation time greater than 6 months) studies are warranted.

Funding source

This study was funded by Otsuka Pharmaceutical Italy Srl and
Lundbeck Italy.

Fig. 4. Cut off predicted values.
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