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Abstract

Background: The effectiveness of long-acting injectable (LAI) antipsychotics in preventing
relapses of first-episode psychosis is currently debated.

Objectives: The study aimed to investigate the number of psychiatric hospitalizations
comparing the LAl cohort versus the oral cohort during different phases of the illness, pre-LAl
treatment, during LAl treatment, and after LAl treatment.

Design: A naturalistic study was conducted on two independent cohorts of early psychosis
patients receiving treatment from a specific early intervention service. The first cohort
comprised 228 patients who received LAls, while the second cohort comprised 667 patients
who had never received LAls.

Methods: This study was designed as a longitudinal observational study conducted within

a naturalistic clinical setting in two cohorts of early psychosis patients. Repeated series
ANCOVA (ANCOVA-r]) was used to study the number of hospitalizations in the different study
periods (T1=from the date of the first psychiatric record to the beginning of the mirror
period; T2=the mirror period; T3=from the LAl implementation to the LAl discontinuation;
and T4=from the LAl discontinuation to the end). In all cases, discontinuation of LAl involved
the return to oral treatment. In all, 35 patients had not T4 as they were still on LAl treatment
at the time of database closing (September 2020), and their data were not included in the
analysis of the effect of the LAl discontinuation.

Results: The patients in the LAl cohort were younger, more frequently males, presented
more schizophrenia diagnoses, and had a higher number of hospitalizations (2.50 = 2.61
versus 1.19 +1.69; p<0.001] than the oral cohort. The number of hospitalizations at the end
of the follow-up was higher in the LAl cohort [0.20 (standard deviation (SD))=0.79] versus
0.45[SD=0.45 (SD=1.13); F(23.90), p < 0.001]. However, after the introduction of LAls, the
differences in hospitalization rates between the two cohorts became less pronounced. Once
LAl treatment was ceased, the hospitalization rate increased again.

Conclusion: In our study, early psychosis patients receiving LAls experienced a greater
decrease in hospitalizations after introducing the LAl treatment than those treated solely
with oral medication. These findings support using LAls as a viable strategy for preventing
rehospitalization and improving the overall course of treatment for individuals with early
psychosis.

Keywords: antipsychotics, long-acting injectable, psychotic disorders, schizophrenia

Received: 6 July 2023; revised manuscript accepted: 28 February 2024.

Ther Adv Psychopharmacol
2024, Vol. 14: 1-12

DOI: 10.1177/
20451253241243273

© The Authorl(s), 2024.
Article reuse guidelines:
sagepub.com/journals-
permissions

Correspondence to:

Ana Catalan

Basurto University
Hospital, 0SI Bilbao-
Basurto, Av, Montevideo
18, 48013 Bilbao, Bizkaia,
Spain

Biobizkaia Health
Research Institute,
Barakaldo, Bizkaia, Spain

University of the Basque
Country (UPV/EHU], Barrio
Sarriena, Leioa, Bizkaia,
Spain

Centro de Investigacion

en Red de Salud Mental,
Instituto de Salud Carlos
I, Madrid, Spain
ana.catalanalcantarafd
osakidetza.eus

Raul Sancho-Echeverria
José Manuel
Rodriguez-Sanchez
Patxi Gil

Red de Salud Mental,
Biocruces Bizkaia Health
Research Institute, ¢/
Ronda, Bilbao, Bizkaia,
Spain

Claudia Aymerich
Biobizkaia Health
Research Institute,
Barakaldo, Bizkaia, Spain

Basurto University
Hospital, OSI Bilbao-
Basurto, Bilbao, Bizkaia,
Spain

Centro de Investigacion
en Red de Salud Mental,
Instituto de Salud Carlos
I, Madrid, Spain

Borja Pedruzo

Basurto University
Hospital, OSI Bilbao-
Basurto, Bilbao, Bizkaia,
Spain

Miguel Angel
Gonzalez-Torres
Biobizkaia Health
Research Institute,
Barakaldo, Bizkaia, Spain

journals.sagepub.com/home/tpp

@ @ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
@ (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission
BY NC

provided the original work is attributed as specified on the Sage and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/tpp
mailto:ana.catalanalcantara@osakidetza.eus
mailto:ana.catalanalcantara@osakidetza.eus

THERAPEUTIC ADVANCES in
Psychopharmacology

Volume 14

Basurto University
Hospital, 0SI Bilbao-
Basurto, Bizkaia, Spain

University of the Basque
Country (UPV/EHU), Barrio
Sarriena, Leioa, Bizkaia,
Spain

Centro de Investigacion
en Red de Salud Mental,
Instituto de Salud Carlos
11, Madrid, Spain

Paolo Fusar-Poli

Early Psychosis:
Interventions and
Clinical-Detection Lab,
Department of Psychosis
Studies, Institute of
Psychiatry, Psychology
and Neuroscience, King's
College London, London,
UK

OASIS Service, South
London and Maudsley
National Health Service
Foundation Trust, London,
UK

Department of Brain and
Behavioral Sciences,
University of Pavia, Pavia,
Italy

Maudsley Biomedical
Research Centre,
National Institute for
Health Research, South
London and Maudsley
NHS Foundation Trust,
London, UK

Celso Arango

Institute of Psychiatry and
Mental Health, Hospital
General Universitario
Gregorio Marafén, School
of Medicine, Universidad
Complutense, Instituto

de Investigacion Sanitaria
Gregorio Marafon, Centro
de Investigacién en Red
de Salud Mental, Madrid,
Spain

Introduction

Psychosis is a severe condition associated with
high personal and familial burden,!-2 with an inci-
dence of a first-time episode of psychosis of
approximately 50 in 100,000 people, while schiz-
ophrenia is globally about 15 in 100,000 people.3
The peak age of onset is around 20.5years
(median =25), with a trend toward younger ages
for males (median=1year earlier).* Earlier onset
correlates with poorer outcomes,> although early
intervention correlates with better results’” and
preventive approaches are available.8-10 Effective
management of schizophrenia requires early
intervention and continuous long-term treatment
to reduce symptoms, maintain function, improve
quality of life,!! and prevent relapses.!2-14 After a
first episode of psychosis, without pharmacologi-
cal treatment, 67.4% to around 80% of patients
will relapse in the following 5 years.1>-17 This may
be attributed to antipsychotic medication discon-
tinuation!® or poor adherence!%:2° and relates to a
worse long-term course of the psychotic
disorder.?!

Long-acting injectable (LLAI) antipsychotic treat-
ments have been available since 1966, and LAI
presentations of atypical antipsychotics were
developed after 2000.22 Certain advantages of
LAI antipsychotics over oral presentations have
been pointed out. Specifically, it has been stated
that LAIs maintain more stable plasma concen-
trations than oral formulations, which could min-
imize side effects and prevent loss of efficacy.2?3:24
In addition, LLAIs have been associated with
reducing relapses by guaranteeing treatment
adherence.?5:26 The use of LAIs demonstrated, in
some studies, a significant reduction in the inci-
dence rate of hospitalizations in early psychosis
patients27-31 and is associated with lower health-
care costs.??

Different clinical guidelines recommend using
LAI antipsychotic treatment in patients with poor
adherence3338 with heterogeneous use across
countries.?® Nevertheless, evidence regarding the
impact of LAI use on the illness is contradictory.
Some meta-analyses of randomized controlled
trials (RCTs) report a lack of differences in effi-
cacy between LAI wersus oral presentation of
antipsychotics,*0-45 whereas others had suggested
the superiority of LLAIs.4#6 On the other hand,
some meta-analyses of cohort studies, including
mirror studies, support the superiority of LAIs in
preventing hospitalizations.42-47

This study proposes to provide more information
on LAI antipsychotic treatments in a large cohort
of young patients in the early stages of psychosis,
representing our region, over an extended follow-
up period. It involves incorporating data from
everyday clinical practice into research, offering a
matter-of-fact perspective tailored to the needs of
our patients. So, we aimed to investigate the effect
of LAI antipsychotic treatment on the incidence
of hospitalizations in the real world throughout
the illness by comparing it to oral antipsychotics
in a large sample of early psychosis patients. We
hypothesized that LLAI treatments would lower
hospitalization rates than oral atipsychotics (AP)
during follow-up in early psychosis patients.

Methods

We considered the STROBE statement for the
realization of this study (STrengthening the
Reporting of OBservational studies in
Epidemiology)*® for observational studies (https://
strobe-statement.org/index.php?id=strobe-
home) (Supplemental Material).

Study setting

This study was conducted as part of the Lehenak
program, a clinical community initiative of the
Public Health Service of the Basque Country in
Northern Spain. Launched in September 2011, the
program is a specific service that offers treatment
for the early phases of psychosis. Its population
comprises roughly 1million individuals, represent-
ing a vast majority of Biscay province, and hence is
considered epidemiologically representative. This
study was designed as a longitudinal observational
study conducted within a naturalistic clinical set-
ting in two different cohorts of early psychosis
patients, one cohort with patients who took only
oral antipsychotics and the other with patients on
LAI treatment during the follow-up.

Sample
We used an electronic health register (EHR) to
retrospectively identify individuals who had

attended the service. Since 2011, the Basque
Country Health System has implemented an EHR
known as Osabide Global, which automatically
captures health data, including sociodemographic
variables. This study enrolled all patients who met
the diagnosis criteria (Diagnostic and Statistical
Manual of Mental Disorders-5)%4° for a psychotic
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Table 1. Sociodemographic and clinical characteristics of the sample.

Cohorts Oral cohort (N=667) LAl cohort (N=228) t/y2(p)
Diagnosis 74.66 (<0.001)

Schizophrenia 190 (28%) 130 (57.01%)

Schizotypal 3 (0.45%) 0

Delusional 65 (9.75%) 21(9.21%)

Brief psychosis 111 (16.64%) 23 (10.09%)

Schizoaffective 31 (4.65%) 15 (6.58%)

Non-specified psychosis 90 (13.49%) 20 (8.77%)

Affective psychosis 177 (26.54%) 19 (8.33%)
Sex [male, n (%]] 379 (56.82%) 163 (71.49%) 15.31 (<0.001)
Age [years, mean (SD]] 34.14 (14.11) 30.94 (11.29) 3.46 (0.001)
Hospitalizations T1a [mean (SD]] 0.63 (1.08) 0.96 (1.45) 17.18 (<0.001)
Days to LAIP [mean (SD]] 870.58 (871.06)
Days on LAIc [mean (SD]] 426.25 (28.23)
Days of total follow-up [mean (SD]] 2206.36 (1191.99) 2312.10 (1135.23) 1.17 (0.24)
Total number of hospitalizationd [mean (SD)]  1.19 (1.69) 2.50 (2.61) 7.12 (<0.001)

aNumber of hospitalizations per person before the mirror period (severity proxy). Includes recorded hospitalizations before
the date established for mirror beginning. The statistic employed is F because sex, age, and diagnostic have been covaried.
bDays elapsed from the first hospitalization to LAl implementation.

cDays elapsed on LAl treatment.

d9Total number of hospitalizations per person along the whole clinical follow-up.

LAI, long-acting injectable; SD, standard deviation.

disorder (including brief psychosis, schizophrenia,
non-specified psychosis, schizoaffective disorder,
schizotypal disorder, and affective psychoses, as
shown in Table 1) with less than 5years from the
first psychotic symptoms3? and attended the pro-
gram from its inception (September 2011) until
September 2020. From 1213 patients originally
derived to the program within this period, 201
were not included because diagnostic confirma-
tion was still pending at the time of the article
preparation. Another group of 117 patients
received non-psychosis diagnostic and were con-
sequently excluded.

The oral cohort comprised 667 patients who had
never received LLAI treatment, whereas the LAI
cohort included 228 patients who received LAI
antipsychotics during the follow-up. Demographic
and clinical characteristics of the sample are
detailed in Table 1.

Variables

The main outcome for all cases in this study was
the number of hospitalizations documented in the
electronic records of public health services. It is
important to note that longer follow-up periods
are associated with more hospitalization events.
To address this potential bias, we divided the ill-
ness course of each patient into distinct periods
based on the implementation of LLAI treatment.
We then compared the number of psychiatric
hospitalizations during each of these periods to
assess any differences.

(a) LAI cohort: A mirror period for each
patient before the implementation of LAI
treatment, which was equal in length to
the LAI treatment period, was calculated
(Figure 1). The number of hospitalizations
that occurred during each period was then
studied. T'1 represents the period elapsed
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Figure 1. Study periods.

from the date of the first psychiatric record
to the date that represents the beginning of
the mirror period. In T1, all patients
received oral antipsychotics. The T1 period
was used as a proxy to estimate the initial
severity of the illness to covariate, if neces-
sary, in ulterior analyses. T2 represented
the mirror period. T3 represented the LAI
treatment period and was calculated from
the LAI implementation to the date of LAI
discontinuation. Finally, T4 represented
the period defined from the date of LAI
discontinuation to the closing of the data-
base. In all cases, discontinuation of LLAI
involved the return to oral treatment. In
all, 35 patients did not have T4 as they
were still on LAI treatment at the time of
database closing (September 2020), and
their data were not included in the analysis
of the effect of the LLAI discontinuation.

In addition, a secondary analysis was conducted

on a subset of patients (N=

158) who had suffi-

cient follow-up time (defined as a time equal or
greater in duration to T3) after discontinuing LAI
treatment to enable the calculation of a post-LAI
mirror period (Figure 2).

(b) Oral cohort: Since patients who receive

LAI treatment may not be representative
of early psychosis patients, a cohort com-
posed of patients who never used LAI
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Figure 2. Study periods on a subset of patients.
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antipsychotics was studied. The course of
the oral cohort was divided into the same
periods as the LLAI cohort. To create simu-
lated LAI implementation and discontinu-
ation dates for each patient in the oral
cohort, the first step was to assign these
participants a time beginning from the date
of the patient’s first psychiatric record.
The duration of this period was rand-
omized for each patient but had the same
mean and standard deviation (SD) as the
LAI cohort’s T1+T2. Microsoft Excel
software was used to assign random peri-
ods for individual patients while maintain-
ing the given mean and SD for the whole
cohort, which allowed for assigning a sim-
ulated LAI implementation date for each
patient. The same procedure was used to
allocate a simulated LAI discontinuation
date, with the same mean and SD as T3 in
the LAI cohort. Once the LAI implemen-
tation and discontinuation dates were
defined, mirror periods were established as
in the LAI cohort. A T4Bis mirror period
was also studied after simulated LAI dis-
continuation for long follow-up in those
patients where data allowed it.

Subgroup analyses: The study was repeated
only considering patients with schizophre-
nia diagnosis since schizophrenia is the
most common diagnosis among those
receiving LAI treatment.
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Table 2. Number of hospitalizations.

Oral cohort LAI cohort Time?2 Group® Time XGroup interaction
Mean (SD) Mean (SD) F(p) F(p) F(p)

T2 0.25 (0.64] 0.87 (1.11) 0.31 (<0.001) 54.09 (<0.001) 23.90 (<0.001)

T3 0.11(0.52) 0.23 (0.70)

T4 0.20 (0.79) 0.45(1.13)

aDifferences between periods in each group:
T2 versus T3: oral cohort p<0.001; LAl cohort p=<0.001.

T3 versus T4: oral cohort p=0.10 (no change); LAl cohort p=0.01.

bDifferences between groups in each period:

Oral cohort versus LAl cohort: T2 p<0.001; T3 p=0.07; T4 p=0.006.

LAI, long-acting injectable; SD, standard deviation.

Statistical analysis

Sociodemographic data were examined using
independent sample Student’s ¢z (quantitative vari-
ables) and y2 (qualitative variables). Repeated
series ANCOVA (ANCOVA-r) was used to study
the number of hospitalizations in the different peri-
ods. The first analysis included the two cohorts
between-group factor and three moments (T2,
T3, and T4) as within-group factor (time). We
used T'1 as a covariate to represent the initial sever-
ity of illness, which was determined by the number
of previous hospitalizations. Other confounding
factors, such as age, sex, and diagnosis, were also
considered. A repeated series of ANOVA-r analy-
ses were conducted on the LAI cohort of 158
patients, using T1, T2, T3, T3Bis, and T4Bis peri-
ods as the within-group factor. All analyses were
repeated for the schizophrenia subsample. We con-
sidered significant statistical results when p<<0.05.
Version 25 of the SPSS software 5 IBM, Armonk,
NY, USA) was used to perform the analyses.>!

Results

Baseline descriptive variables

Table 1 shows the clinical and sociodemographic
characteristics of the sample. In total, 667 partici-
pants were included in the oral cohort and 228 in
the LAIS cohort. Patients in the LAI cohort were
younger (30.94 wversus 34.14), more frequently
men (71.49% wversus 56.82%), and had a higher
rate of diagnoses of schizophrenia (57.01% wversus
28%) than patients in the oral cohort. A total of
196 people received clozapine at some point: 66
in the oral group (9.89%) and 39 in the LAI
group (17.10%) (x>=53; p=0.003).

In the oral cohort, 653 patients (97.90%) were
on second-generation APs (the most frequently

prescribed were olanzapine 36.1% and aripiprazole
15.3%) and 14 with first-generation AP. In the LAI
cohort, 95 patients (41.67%) were with one
monthly long-acting aripiprazole and 133 (58.33%)
with one monthly long-acting paliperidone.

Hospitalization rates

The number of psychiatric hospitalizations in T1
was significantly higher in the LLAI cohort than in
the oral cohort (2.50*2.61 wersus 1.19 = 1.69;
$<<0.001). Table 2 and Figure 3 show the results
of repeated series ANCOVA-r over the number of
hospitalizations in every period in both cohorts.
The between-group comparison showed that,
during the T2 period, the oral cohort had signifi-
cantly fewer hospitalizations than the LAI cohort.
However, this difference vanished during the T3
period following the implementation of LAI, only
to reappear during T4 after LAI was ceased
(Figure 3).

Complementary results of the ANOVA-r analysis
conducted on the 158 patients from the LLAI cohort
who had sufficient observation time to calculate a
post-LAI mirror period demonstrated consistent
outcomes. The mean hospitalization in T1 for the
LAI cohort was 0.90 (SD=1.36) and 0.66
(SD=0.86) in T2. Then, the number of hospitali-
zations decreased abruptly at T3 (mean=0.23,
SD=0.67) following the implementation of LAI
The reduced number of hospitalizations persisted
during the post-LAI mirror period (T3Bis,
mean=0.16, SD=0.54) after LAI discontinua-
tion. However, during the last stage (T4Bis,
mean=0.44, SD=1.16), there was a slight upward
trend in the number of hospitalizations, which was
not statistically significant [T1=T2 (»p=0.73);
T2>T3 (»p=<0.001); T3=T3Bis (p=1);
T3Bis=T4Bis (p=0.07), F=20.5; p<<0.001].
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Figure 3. Number of hospitalizations.

Sensitivity analyses in the schizophrenia
subsample

The sociodemographic characteristics of the
schizophrenia subsample are displayed in Table
3. In total, 190 patients had a diagnosis of schizo-
phrenia in the oral cohort versus 130 in the LAI
cohort. There were more male schizophrenia
patients in the LAI cohort (79.23% wversus
67.37%), and they were younger than in the oral
cohort. Results of ANCOVA-r showed that the

T4

mean number of hospitalizations was 0.86
(SD=1.37) in TI1, 0.87 (SD=1.14) in T2
(p=0.1), 0.25 (SD=0.71) in T3 (p<0.0001),
0.13 (SD=0.40) in T3Bis (p=0.66), and 0.38
(SD=1.16) in T4Bis (p=0.22) (F=18.2;
»<<0.001).

Complementary results of ANOVA-r performed
over the 152 patients of the LAI cohort that had
enough observation time to calculate a post-LLAI

Table 3. Sociodemographic characteristics of a subsample of patients with schizophrenia.

Cohorts Oral cohort (N=190) LAI cohort (N=130) t/y?

Age [mean (SD]] 31.24(12.69) 29.85(9.77) 1.51(0.13)
Sex [male, n (%]] 128 (67.37%) 103 (79.23%) 5.41(0.02)
Hospitalizations T1a [mean (SD]] 0.66 (1.00) 0.86 (1.38] 1.52(0.13)
Days to LAIP [mean (SD)] 848.59 (825.33)

Days on LAI¢ [mean (SD]] 526.61 (473.20)

Total follow-up [mean (SD]] 2554.59 (1251.73) 2431.82 (1157.76) 0.89 (0.38)

aNumber of hospitalizations before the mirror period (severity proxy). Includes recorded hospitalizations before the date
established for mirror beginning. The statistic employed is F because sex has been covaried.
bDays elapsed from the first hospitalization to LAl implementation.

Days elapsed on LAl treatment.
LAI, long-acting injectable; SD, standard deviation.
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mirror period showed consistent results (Table
4). Results replicate accurately those already seen
in the whole sample: the number of hospitaliza-
tions abruptly decreases after LAI implementa-
tion; the decrease is maintained in the post-LAI
mirror and starts to increase (without reaching
statistical significance) afterward.

Discussion

The study examined two cohorts of early psycho-
sis patients: one treated exclusively with oral
antipsychotics and the other receiving LAI treat-
ment at some point during their course of treat-
ment. Both cohorts experienced decreased
hospitalizations from baseline to follow-up, but
the LAI cohort experienced a more significant
reduction in hospital admissions than the oral
cohort. It is noteworthy that the LLAI cohort had
more hospitalizations initially, and the greater
decrease meant that the LLAI cohort reached a
level comparable to the oral cohort. However,
after the discontinuation of LLAI, the hospitaliza-
tion rate increased again for this group. The
higher number of hospitalizations before the
implementation of the LAI treatment may imply
a higher severity of these patients.52 Although
cohort studies do not allow for random assign-
ment of treatments, they provide a more accurate
picture of the patient population receiving LAI
treatment in clinical practice.33 To address the
limitation of bidirectional mirror designs in cohort
studies, a subsample of the LAI cohort was exam-
ined, focusing on two mirror periods: prior and
post-LAI treatment. Consistently, hospitaliza-
tions decreased during the LAI treatment period
compared to the prior mirror period but increased
again in the post-LAI treatment mirror. In our
study, the analysis in the subsample of schizo-
phrenia patients yielded the same results.

Meta-analysis of cohorts>* and mirror studies*?-5>
reported the superiority of LAIs over oral treat-
ments for hospitalization rates. However, in our
study, hospitalizations in the LAI cohort
decreased significantly only once LLAI was imple-
mented. That is, the only period when the num-
ber of hospitalizations was comparable between
cohorts was the LAI treatment period. In all other
periods, hospitalizations were significantly greater
in the LAI cohort than in the oral cohort. The
higher severity of the LLAI cohort could explain
this fact. There was a more frequent diagnosis of
schizophrenia in the LAI cohort, more males and

Table 4. A number of hospitalizations of a subsample
of patients with schizophrenia.

Times Hospitalizations
Mean (SD)

T 0.90 (1.36)

T2 0.66 (0.86)

T3 0.23(0.67)

T3Bis 0.16 (0.54)

T4Bis 0.44(1.16)

F=20.5(p<0.001); T1=T2 (p=0.73); T2>T3 (p<0.001);
T3=T3Bis (p=1); T3Bis=T4Bis (p=0.07).
SD, standard deviation.

patients were younger than in the oral cohort.
Other studies described that the LAI option treat-
ment is still used more in patients with an expected
worse prognosis.’2 However, there are encourag-
ing findings with the use of LAI treatments,
Garcia-Carmona ez al.>® described the reduced
necessity of daily benzodiazepines, and fewer vis-
its to the emergency department and hospitaliza-
tions in patients with LAIs over oral antipsychotics.
On the other hand, some meta-analyses of RCT
studies*?:5758  reported similar hospitalization
rates between LLAI and oral-treated patients.

This disparity may be because RCT design may
not be the best strategy to evaluate the efficacy of
LAIs. Due to recruitment criteria, patients
assigned to LAI treatment in RCTs may not be
representative of those receiving this kind of treat-
ment in real clinical practice®® because they could
be more adherent to treatment, and even the
RCT could improve the adherence rate, masking
the possible benefits of the LAI treatment.>8
Conversely, unlike real clinical practice, RCT
studies guarantee adherence to oral treatment,
which may affect results.°

Limitations

This study has several limitations, one of the most
significant being the naturalistic design.
Nonetheless, naturalistic studies are a common
approach for observing real clinical practice,®!
effectively minimizing biases in prescription pat-
terns. These studies are conducted in real-world
clinical settings, ensuring high clinical representa-
tiveness. Moreover, these studies include patients
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with comorbidities, and treatment decisions are
made based on clinical requirements.%2 However,
the absence of randomization likely contributes to
a prescription indication bias, where patients with
better insight are more likely to receive oral antip-
sychotics more frequently, while patients with
poorer insight may refuse LLAIs from the outset.
Consequently, subgroups of patients categorized
by their initial antipsychotic treatment may
exhibit clinical characteristics or disease severity
variations, making these groups less comparable.
A reflection of this is that patients with LAI treat-
ment presented with more hospitalizations at
baseline than patients with oral APs. Similarly,
the abrupt reduction of hospitalizations once LAI
was implemented was likely due to greater effi-
cacy in symptom reduction or better therapeutic
adherence. Another limitation is that we did not
consider other important factors for relapses and
therapeutic adherence, for example, drug abuse.
Besides, the change in the different APs in the
follow-up should have been considered. Moreover,
the registration of the data did not allow to specify
the cause of the discontinuation of the medica-
tion. Due to the period of time included in the
study, only one monthly LAI was included; hence,
new formulations with longer duration (e.g. three-
monthly) may change these results. A recent study
described that three-monthly formulations pre-
sented lower mean rates of psychiatric hospitaliza-
tion and emergency room visits and showed higher
retention treatment rates at 18 months than one
monthly formulation (including aripiprazole and
paliperidone).%3 Finally, the potential effect of
wash-out after LAI discontinuation (given the dif-
ferences in time to reach a steady state among
these patients) could not be controlled. However,
its potential impact was minimized by the use of a
long T4Bis mirror period (i.e. a long follow-up
after LAI ceases) for most patients.

We introduce an innovative methodology for
examining the correlation between utilizing LAIs
and relapse occurrences within a naturalistic set-
ting. This approach mitigates the potential bias
stemming from the mere passage of time, which
might otherwise impact the frequency of hospi-
talizations. Besides, this is a real-world study with
a large sample of early psychosis patients attend-
ing early intervention services, which may make
the conclusions valuable.

Our data show reduced hospitalizations after
implementing LAI treatment in early psychosis

patients. Considering all this, it could be hypoth-
esized that LAI’s superiority may not involve a
greater clinical efficacy in symptom reduction but
in adherence warranty. To clarify this aspect, fur-
ther studies should address this question.
Consistently, Weiser ez al.%* found that the use of
LAI was associated with a lower risk of discon-
tinuation and concluded that it might be due to
more acceptability of this treatment.

Conclusion

Our study is naturalistic, which does not provide
the level of control of RCT and, therefore, is
more representative of real clinical practice.
However, unlike previous evidence with cohort
studies and RCTs, we do not find a global supe-
riority of LAIs over oral antipsychotics in general
terms. This could be explained partially by the
psychiatrists’ ‘selection bias’ in using LAI; more
severe patients are candidates for using LAIs,
and patients with expected better prognoses are
treated with the oral AP options. Rather, as long
as they are present, LAI seems to provide a ‘nor-
malization’ of the clinical course of the most
severe patients. Therefore, LAI treatment may
be superior to oral treatment in patients with
more severe presentations of the illness. LAIs
can also be considered an effective treatment
strategy for improving adherence and a tool
for detecting early non-adherence in the
follow-up.65-60

Declarations

Ethics approval and consent to participate

The Ethics Committee of Red de Salud Mental
de Bizkaia Review Board approved the study
(CEIC E20719). And consent to participate: not
applicable. The current research used electronic
data anonymized from the EHR to identify indi-
viduals who had attended the service retrospec-
tively. Not specifically written consent of the
participants was used to use these data.

Consent for publication
Not applicable.

Author contributions
Raul Sancho-Echeverria:
Writing — original draft.

Data curation;

Claudia Aymerich: Conceptualization; Data
curation; Writing — review & editing.

journals.sagepub.com/home/tpp


https://journals.sagepub.com/home/tpp

R Sancho-Echeverria, C Aymerich et al.

José Manuel Rodriguez-Sanchez: Concep-
tualization; Data curation; Formal analysis;
Methodology.

Patxi Gil: Conceptualization; Data curation;
Methodology; Writing — review & editing.

Borja Pedruzo: Conceptualization; Data cura-
tion; Writing — review & editing.

Miguel Angel Gonzalez-Torres: Concep-

tualization; Writing — review & editing.

Paolo Fusar-Poli: Conceptualization; Method-
ology; Writing — review & editing.

Celso Arango: Conceptualization; Supervision;
Writing — review & editing.

Ana Catalan: Conceptualization; Methodology;
Supervision; Writing — review & editing.

Acknowledgements
None.

Funding

The authors received no financial support for the
research, authorship, and/or publication of this
article.

Competing interests

Ana Catalan received personal fees or grants from
Lundbeck, ROVI, and Janssen Cilag outside the
current work. Patxi Gil received personal fees
from Lundbeck, Angelini, and Janssen Cilag out-
side the current work. Celso Arango has been a
consultant to or has received honoraria or grants
from Acadia, Angelini, Boehringer, Gedeon
Richter, Janssen Cilag, Lundbeck, Minerva,
Otsuka, Pfizer, Roche, Sage, Servier, Shire,
Schering Plough, Sumitomo Dainippon Pharma,
Sunovion, and Takeda outside the current work.
Paolo Fusar-Poli has received research or personal
fees from Lundbeck, Angelini, Menarini, and
Boehringer Ingelheim outside the current work.

Availability of data and materials
The data of the study are available upon request.

ORCIDIiD
Ana Catalan
0418-7904

https://orcid.org/0000-0002-

Supplemental material
Supplemental material for this article is available
online.

References
1. Estrade A, Onwumere J, Venables ], ez al.
The lived experiences of family members and
carers of people with psychosis: a bottom-up
review co-written by experts by experience and
academics. Psychopathology 20235 56: 1-12.

2. Fusar-Poli P, Estrade A, Stanghellini G, er al.
The lived experience of psychosis: a bottom-up
review co-written by experts by experience and
academics. World Psychiarry 20225 21: 168—188.

3. McGrath J, Saha S, Welham ], er al. A systematic
review of the incidence of schizophrenia: the
distribution of rates and the influence of sex,
urbanicity, migrant status and methodology.
BMC Med 2004; 28: 13.

4. Solmi M, Radua J, Olivola M, ez al. Age at onset
of mental disorders worldwide: large-scale meta-
analysis of 192 epidemiological studies. Mol
Psychiatry 2022; 27: 281-295.

5. Driver DI, Thomas S, Gogtay N, ez al.
Childhood-onset schizophrenia and early-onset
schizophrenia spectrum disorders: an update.
Child Adolesc Psychiatr Clin N Am 2020; 29:
71-90.

6. Diaz-Caneja CM, Pina-Camacho L, Rodriguez-
Quiroga A, et al. Predictors of outcome in
early-onset psychosis: a systematic review. NP¥
Schizophr 20155 1: 14005.

7. Correll CU, Galling B, Pawar A, et al.
Comparison of early intervention services vs
treatment as usual for early-phase psychosis:

a systematic review, meta-analysis, and meta-
regression. JAMA Psychiatry 2018; 75: 555-565.

8. Fusar-Poli P, Correll CU, Arango C, et al.
Preventive psychiatry: a blueprint for improving
the mental health of young people. World
Psychiarry 2021; 20: 200-221.

9. Catalan A, Salazar de Pablo G, Vaquerizo
Serrano J, er al. Annual research review:
prevention of psychosis in adolescents —
systematic review and meta-analysis of advances
in detection, prognosis and intervention. ¥ Child
Psychol Psychiatry 2021; 62: 657-673.

10. Fusar-Poli P, Salazar de Pablo G, Correll CU,
et al. Prevention of psychosis: advances in
detection, prognosis, and intervention. fAMA
Psychiarry 20205 77: 755-765.

11. Girardi P, Del Casale A, Rapinesi C, er al. Predictive
factors of overall functioning improvement
in patients with chronic schizophrenia and
schizoaffective disorder treated with paliperidone
palmitate and aripiprazole monohydrate. Hum
Psychopharmacol 2018; 33: €2658.

journals.sagepub.com/home/tpp


https://journals.sagepub.com/home/tpp
http://tpp.sagepub.com
https://orcid.org/0000-0002-0418-7904
https://orcid.org/0000-0002-0418-7904

THERAPEUTIC ADVANCES in

Psychopharmacology Volume 14

12. Higashi K, Medic G, Littlewood KJ, ez al. 23. Crocq MA. [A history of antipsychotic
Medication adherence in schizophrenia: factors long-acting injections in the treatment of
influencing adherence and consequences of schizophrenia). Encephale 2015; 41: 84-92.
nonadherence, a systematic literature review. 7her 24. Correll CU, Gitrome L, Haddad PM, er al. The
Adv Psychopharmacol 2013; 3: 200-218. ... . .

use of long-acting injectable antipsychotics in

13. MacEwan JP, Forma FM, Shafrin ], ez al. schizophrenia: evaluating the evidence. ¥ Clin
Patterns of adherence to oral atypical Psychiatry 20165 77: 1-24.
antllpsychotllcs among patients diagnosed with 25. Pai N, McGeachic AB, Puig A, e dl.
schizophrenia. ¥ Manag Care Spec Pharm 2016; . .
22: 1349-1361. Persistence and adherence to second-generation

antipsychotic long-acting injectable medications

14. Latorre V, Papazacharias A, Lorusso M, for schizophrenia: a comparative study in the
et al. Improving the ‘real life’ management Australian context. Australas Psychiarry 20235 31:
of schizophrenia spectrum disorders by LAI 76-81.
annpsych(?tlcs: & one-year muitror-fmage 26. Fernandez-Miranda JJ, Diaz-Fernandez S
retrospective study in community mental health .
services. PLoS One 2020; 15: €0230051. and Lopez-Munoz F. Oral versus long-acting

injectable antipsychotic treatment for people

15. Robinson D, Woerner MG, Alvir JM, ez al. with severe schizophrenia: a 5-year follow-up
Predictors of relapse following response from a of effectiveness. ¥ Nerv Ment Dis 2021; 209:
first episode of schizophrenia or schizoaffective 330-335.
disorder. Arch Gen Psychiatry 1999; 56: 241-247. 27. Kane JM, Schooler NR, Marcy P, et al. Effect

16. Ucok A and Kara IA. Relapse rates following of long-acting injectable antipsychotics vs usual
antipsychotic discontinuation in the maintenance care on time to first hospitalization in early-phase
phase after first-episode of schizophrenia: results schizophrenia: a randomized clinical trial. ¥AMA
of a long-term follow-up study. Schizophr Res Psychiarry 20205 77: 1217-1224.

2020; 225: 31-38. 28. Schreiner A, Bergmans P, Cherubin P, et al.

17. Mayoral-van Son J, de la Foz VO, Martinez- Paliperidone palmitate in non-acute patients with
Garcia O, et al. Clinical outcome after schizophrenia previously unsuccessfully treated
antipsychotic treatment discontinuation in with risperidone long-acting therapy or frequently
functionally recovered first-episode nonaffective used conventional depot antipsychotics. ¥
psychosis individuals: a 3-year naturalistic Psychopharmacol 20155 29: 910-922.

209112‘?;)‘10‘? study. 7 Glin Psychiatry 20165 77: 29. Subotnik KL, Casaus LR, Ventura J, et al.
Long-acting injectable risperidone for relapse

18. Di Capite S, Upthegrove R and Mallikarjun P. prevention and control of breakthrough
The relapse rate and predictors of relapse in symptoms after a recent first episode of
patients with first-episode psychosis following schizophrenia. A randomized clinical trial. fAMA
discontinuation of antipsychotic medication. Psychiatry 20155 72: 822—-829.

Early Interv Psychiatry 2018; 12: 893-899. 30. Emsley R, Oosthuizen P, Koen L, ez al.

19. Crespo-Facorro B, Bernardo M, Argimon JM, Remission in patients with first-episode
et al. Effectiveness, efficiency and efficacy in the schizophrenia receiving assured antipsychotic
multidimensional treatment of schizophrenia: medication: a study with risperidone long-acting
rethinking project. Rev Psiquiatr Salud Ment 2017, injection. Int Clin Psychopharmacol 2008; 23:

10: 4-20. 325-331.

20. Alvarez-Jimenez M, Priede A, Hetrick SE, et al. 31. Tiihonen J, Haukka J, Taylor M, ez al. A
Risk factors for relapse following treatment for nationwide cohort study of oral and depot
first episode psychosis: a systematic review and antipsychotics after first hospitalization for
meta-analysis of longitudinal studies. Schizophr schizophrenia. Am ¥ Psychiatry 2011; 168:

Res 20125 139: 116-128. 603-609.

21. Correll CU, Rubio JM and Kane JM. What is 32. Kane JM, Chen A, Lim S, et al. Early versus
the risk—benefit ratio of long-term antipsychotic late administration of long-acting injectable
treatment in people with schizophrenia? World antipsychotic agents among patients with
Psychiarry 2018; 17: 149-160. newly diagnosed schizophrenia: an analysis

22. Olivan C, Tercelan E, Sanchez MP, ez al. ;f a commercial claim's da.tabase. [nt Clin

S - , sychopharmacol 20235 38: 240-248.
Inyectables antipsicoticos de larga duracion: cual y
cudndo. Alcoy (Alicante) Area de Innovacién y 33. Arango C, Fraguas D and Castro-Fornieles

Desarrollo, S.L., 2016.

J. Grupo de trabajo del CIBERSAM para la

journals.sagepub.com/home/tpp


https://journals.sagepub.com/home/tpp

R Sancho-Echeverria, C Aymerich et al.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

elaboracion de una guia clinica y terapéutica
para primeros episodios psicoticos en la infancia y
adolescencia. 2014. Madrid, 2015.

National Collaborating Centre for Mental Health.
Psychosis and schizophrenia in adults: treatment

and management. London: National Institute for
Health and Care Excellence (UK); 2014.

Lehman AF and Steinwachs DM. Patterns of
usual care for schizophrenia: initial results from
the Schizophrenia Patient Outcomes Research
Team (PORT) Client Survey. Schizophr Bull
1998; 24: 11-32.

Lehman AF, Lieberman JA, Dixon LB, et al.;
American Psychiatric Association; Steering
Committee on Practice Guidelines. Practice
guideline for the treatment of patients with
schizophrenia, second edition. Am ¥ Psychiatry
2004; 161: 1-56.

Canadian Psychiatric Association. Clinical
practice guidelines: treatment of schizophrenia.
Can ¥ Psychiatry 2005; 50: 7S-56S.

Moore TA, Buchanan RW, Buckley PF, er al.
The Texas Medication Algorithm Project
antipsychotic algorithm for schizophrenia: 2006
update. ¥ Clin Psychiarry 2007; 68: 1751-1762.

Arango C, Baeza I, Bernardo M, er al. Long-
acting injectable antipsychotics for the treatment
of schizophrenia in Spain. Rev Psiquiatr Salud
Ment (Engl Ed) 2019; 12: 92-105.

Fusar-Poli P, Kempton MJ and Rosenheck

RA. Efficacy and safety of second-generation
long-acting injections in schizophrenia: a meta-
analysis of randomized-controlled trials. Int Chn
Psychopharmacol 2013; 28: 57-66.

Kishi T, Oya K and Iwata N. Long-acting
injectable antipsychotics for the prevention of
relapse in patients with recent-onset psychotic
disorders: a systematic review and meta-analysis
of randomized controlled trials. Psychiatry Res
2016; 246: 750-755.

Kishimoto T, Robenzadeh A, Leucht C, ez al.
Long-acting injectable vs oral antipsychotics for
relapse prevention in schizophrenia: a meta-
analysis of randomized trials. Schizophr Bull 2014;
40: 192-213.

Ostuzzi G, Bighelli I, So R, ez al. Does formulation
matter? A systematic review and meta-analysis

of oral versus long-acting antipsychotic studies.
Schizophr Res 2017; 183: 10-21.

Misawa F, Kishimoto T, Hagi K, er al. Safety and
tolerability of long-acting injectable versus oral
antipsychotics: a meta-analysis of randomized
controlled studies comparing the same
antipsychotics. Schizophr Res 2016; 176: 220-230.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Haddad PM, Taylor M and Niaz OS. First-
generation antipsychotic long-acting injections v.
oral antipsychotics in schizophrenia: systematic
review of randomised controlled trials and
observational studies. Br ¥ Psychiatry Suppl 2009;
52: S20-S28.

Leucht C, Heres S, Kane JM, et al. Oral versus
depot antipsychotic drugs for schizophrenia — a
critical systematic review and meta-analysis of
randomised long-term trials. Schizophr Res 2011;
127: 83-92.

Kishimoto T, Hagi K, Kurokawa S, ez al. Long-
acting injectable versus oral antipsychotics for
the maintenance treatment of schizophrenia: a
systematic review and comparative meta-analysis
of randomised, cohort, and pre-post studies.
Lancer Psychiatry 2021; 8: 387-404.

von Elm E, Altman DG, Egger M, er al.
STROBE initiative. The Strengthening

the Reporting of Observational Studies in
Epidemiology (STROBE) statement: guidelines
for reporting observational studies. ¥ Clin
Epidemiol 2008; 61: 344-349.

American Psychiatric Association. Diagnostic

and statistical manual of mental disorders. 5th ed.
American Psychiatric Publishing, Inc., 2013.
https://doi.org/10.1176/appi.books.9780890425596

Power P. Outcome and recovery in first-episode
psychosis. Br ¥ Psychiarry 2017; 211: 331-333.

IBM Corp. IBM SPSS statistics for windows,
Version 25.0. IBM Corp.: Armonk, NY, 2017.

Catalan A, Garcia L, Sanchez-Alonso S,

et al. Early intervention services, patterns of
prescription and rates of discontinuation of
antipsychotic treatment in first-episode psychosis.
Early Interv Psychiarry 20215 15: 1584-1594.

Haddad PM, Kishimoto T, Correll CU, et al.
Ambiguous findings concerning potential
advantages of depot antipsychotics: in search of
clinical relevance. Curr Opin Psychiatry 2015; 28:
216-221.

Kishimoto T, Hagi K, Nitta M, ez al.
Effectiveness of long-acting injectable vs oral
antipsychotics in patients with schizophrenia: a
meta-analysis of prospective and retrospective
cohort studies. Schizophr Bull 2018; 44: 603—619.

Martins PS, Caldas F, Oliveira C, et al. A 10-year
mirror-image study of effectiveness and cost of
long-acting paliperidone palmitate injectable in
patients with schizophrenia or schizoaffective
disorder. Psychiatry Res 2022; 312: 114581.

Garcia-Carmona JA, Simal-Aguado J, Campos-
Navarro MP, er al. Evaluation of long-acting
injectable antipsychotics with the corresponding

journals.sagepub.com/home/tpp


https://journals.sagepub.com/home/tpp
http://tpp.sagepub.com

THERAPEUTIC ADVANCES in

Psychopharmacology

Volume 14

Visit Sage journals online
journals.sagepub.com/
home/tpp

S Sage journals

57.

58.

59.

60.

61.

oral formulation in a cohort of patients with
schizophrenia: a real-world study in Spain. Inz
Chin Psychopharmacol 2021; 36: 18-24.

Winter-van Rossum I, Weiser M, Galderisi

S, er al. Efficacy of oral versus long-acting
antipsychotic treatment in patients with early-
phase schizophrenia in Europe and Israel: a large-
scale, open-label, randomised trial (EULAST).
Lancer Psychiatry 2023; 10: 197-208.

Schneider-Thoma J, Chalkou K, Dorries C,

et al. Comparative efficacy and tolerability of 32
oral and long-acting injectable antipsychotics
for the maintenance treatment of adults with
schizophrenia: a systematic review and network
meta-analysis. Lancer 2022; 399: 824-836.

Fagiolini A, Rocca P, De Giorgi S, ez al.
Clinical trial methodology to assess the efficacy/
effectiveness of long-acting antipsychotics:
randomized controlled trials vs naturalistic
studies. Psychiatry Res 2017; 247: 257-264.

Miyamoto S and Wolfgang Fleischhacker W. The
use of long-acting injectable antipsychotics in
schizophrenia. Curr Treat Options Psychiatry 2017;
4: 117-126.

Shadish WR, Matt GE, Navarro AM, et al. The
effects of psychological therapies under clinically

62.

63.

64.

65.

66.

representative conditions: a meta-analysis. Psychol
Bull 2000; 126: 512-529.

Seligman ME. The effectiveness of
psychotherapy. The Consumer Reports study.
Am Psychol 19955 50: 965-974.

Gutierrez-Rojas L, Sanchez-Alonso S, Garcia
Dorado M, et al. Impact of 3-monthly long-
acting injectable paliperidone palmitate in
schizophrenia: a retrospective, real-world analysis
of population-based health records in Spain. CNS
Drugs 2022; 36: 517-527.

Weiser M, Davis JM, Brown CH, ez al.
Differences in antipsychotic treatment
discontinuation among veterans with
schizophrenia in the U.S. Department of Veterans
Affairs. Am ¥ Psychiarry 20215 178: 932-940.

Greene M, Yan T, Chang E, ez al. Medication
adherence and discontinuation of long-acting

injectable versus oral antipsychotics in patients
with schizophrenia or bipolar disorder. ¥ Med

Econ 2018; 21: 127-134.

Pappa S, Barnett J and Mason K. A 10-year
observational study of the use, acceptability
and effectiveness of long-acting paliperidone
palmitate: implications for clinical decision
making. CNS Drugs 2023; 37: 107-116.

journals.sagepub.com/home/tpp


https://journals.sagepub.com/home/tpp
https://journals.sagepub.com/home/tpp
https://journals.sagepub.com/home/tpp

