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Abstract
Background  Treatment of schizophrenia requires long-term medication to prevent relapse. Treatment nonadherence may 
increase the risk of relapse, leading to increased hospitalizations and emergency room (ER) visits. Long-acting injectables 
(LAIs) such as paliperidone palmitate have improved treatment adherence and therefore symptoms. However, real-world 
studies comparing 3-monthly LAI formulations with other LAIs and oral antipsychotics (OAs) are scarce.
Objective  The objective of this study was to investigate and evaluate the clinical effectiveness of paliperidone palmitate LAI 
monthly (PP1M; Xeplion®) and 3-monthly (PP3M; Trevicta®) formulations compared with the monthly LAI aripiprazole 
(AM; Abilify Maintena®) and OAs in Spain.
Methods  This was a retrospective, observational study including 2275 adult patients with schizophrenia in a Spanish popula-
tion. Data from hospital, primary care, and pharmacy dispensation electronic medical records were obtained between January 
2017 and February 2018. The main outcomes included psychiatric hospitalizations and ER visit rates, days on treatment, 
and treatment persistence.
Results  Patients receiving PP3M had a significantly lower mean hospitalization rate (0.00046 ± standard deviation [SD] 
0.00181; p < 0.0001) than other treatment groups. Kaplan–Meier curves revealed that 92.0 and 88.4% of patients receiving 
PP3M remained hospitalization free by 12 and 18 months, respectively. All treatment groups had at least a twofold signifi-
cantly higher risk of psychiatric hospitalizations compared with those receiving PP3M or OAs, and the hospitalization risk 
among the PP3M group was significantly lower (hazard ratio [HR] 0.46; 95% confidence interval [CI] 0.31–0.67). The risk 
of ER visits was significantly lower with both PP3M and PP1M than with OAs, and lowest with PP3M (HR 0.462 [95% CI 
0.29–0.62] and HR 0.833 [95% CI 0.59–0.97], respectively). Time until treatment switch with PP3M was high, with more 
than 86.5% of patients remaining on treatment at 18 months.
Conclusions  PP3M was more effective than OAs and monthly LAIs in improving clinical outcomes for patients with schizo-
phrenia in a real-world setting in Spain.
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1  Introduction

Schizophrenia is a chronic neuropsychiatric disorder affect-
ing more than 21 million people globally [1]. The preva-
lence and incidence of schizophrenia are estimated to be 4.6 
per 1000 and 15.2 per 100,000, respectively, with a median 

male:female rate ratio of 1.4:1 [2]. In Spain, real-world evi-
dence suggests a greater prevalence (6.2 per 1000 people) 
and incidence rate (50.25 per 100,000 person-years) and a 
higher burden on healthcare resources than regional esti-
mates [3]. Schizophrenia is further associated with lower 
average life expectancy and quality of life [4]. Relief from 
acute symptoms, prevention of relapse and hospitalizations, 
and treatment adherence are the key goals for long-term 
schizophrenia management [5, 6].

Continuous antipsychotic therapy has been recommended 
to avoid relapse [7]. High relapse rates [8] and decompen-
sations because of poor medication adherence can affect 
long-term outcomes [9, 10]. Patient adherence to medica-
tion is important for controlling symptoms and relapse rates 
and preventing deterioration. Nonadherence to medication 
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Key Points 

Patients receiving 3-monthly paliperidone palmitate had 
significantly lower mean rates of psychiatric hospitali-
zation and emergency room visits than other treatment 
groups.

In total, 92 and 88.4% of those receiving 3-monthly 
paliperidone palmitate remained hospitalization free at 
12 and 18 months, respectively.

The highest treatment persistence rates were observed 
with 3-monthly paliperidone palmitate, with 86.5% of 
these patients remaining on treatment by 18 months.

retrospective longitudinal study in patients with schizo-
phrenia receiving PP3M reported reduced use of OAs, time 
spent in inpatient settings, number of outpatient visits, 
and associated healthcare costs [23]. Another study, with 
a naturalistic follow-up of outpatients treated with PP3M 
for 2 years, found PP3M to be highly effective in relapse 
prevention and treatment discontinuation in patients with 
schizophrenia [24]. Further, PP3M was noninferior to once-
monthly paliperidone palmitate (PP1M) in terms of safety 
and tolerability profile, pharmacokinetics, and relapse rates 
in patients with schizophrenia, indicating its potential for use 
in patients experiencing difficulty with treatment adherence 
and relapses [25]. Studies evaluating the cost effectiveness 
of PP3M compared with PP1M showed fewer relapses and 
reduced hospitalizations and ER visits in both Spanish [26] 
and Dutch populations [27]. Reduced hospitalizations and 
ER visits may indicate improved symptomatic control and 
adherence to paliperidone palmitate treatments in real-world 
clinical settings. However, more studies are needed to evalu-
ate the real-world effectiveness of monthly and 3-monthly 
LAIs compared directly with OAs available in Spain.

The aim of this study was to investigate and evaluate the 
clinical effectiveness of PP1M and PP3M compared with 
LAI AM and OAs in Spain, by comparing rates of psychiat-
ric hospitalization and ER visits and treatment persistence. 
The specific hypothesis was that prolonged 3-monthly for-
mulations such as PP3M would improve treatment adherence 
compared with monthly LAIs and OAs, reducing the risk 
of hospitalization and ER visits and increasing treatment 
persistence.

2 � Methods

2.1 � Study Design and Data Source

We conducted a noninterventional, observational, retro-
spective study using IQVIA’s population-based electronic 
medical records (EMRs) database, which includes hospital, 
primary care, and pharmacy dispensation EMRs of approxi-
mately 1.8 million inhabitants from four regions in Spain. 
Identifying data were deleted from the database records in 
accordance with data protection laws.

Data extracted from the EMR database between January 
2017 and December 2018 included patient characteristics 
(age, sex), diagnosis (International Classification of Dis-
eases, Ninth Revision, Clinical Modification [ICD-9-CM], 
the Spanish version of the ICD-10 [ICD-10-ES], and the 
International Classification of Primary Care [ICPC-2]), 
disease-related comorbidities and other significant diseases, 
drug dispensing information (dispensation dates, anatomi-
cal therapeutic chemical class, substance name, dose, treat-
ment duration, and administration route), and reasons for 

increased the risk of relapse 4.8 times and was the single 
biggest relapse predictor [11]. Real-world evidence from 
Germany showed that the use of long-acting injectables 
(LAIs) such as once-monthly aripiprazole (AM) reduced 
hospitalization rates, length of hospital stays, and psychotic 
episodes [12]. LAIs can be useful for improving patient 
adherence and preventing relapse [7]. Nonetheless, despite 
these advantages, their use remains low, with prescriptions 
of LAIs ranging between 7 and 22% of all antipsychotic 
prescriptions across different European countries [13].

Studies comparing the efficacy or effectiveness of dif-
ferent formulations of antipsychotics have found conflict-
ing results. A meta-analysis of randomized controlled trials 
(RCTs) evaluating LAIs showed no benefit in preventing 
relapse or improving treatment adherence compared with 
oral antipsychotics (OAs) [14]. One possibility for this 
finding is that highly structured RCTs may not capture the 
benefit of treatment adherence observed in real-world clini-
cal practice [15, 16], highlighting the importance of study 
design. A retrospective cohort analysis of patients with 
schizophrenia showed a lower risk of hospitalization with 
LAIs than with OAs [17]. A recent meta-analysis demon-
strated fewer hospitalizations and emergency room (ER) 
visits with monthly LAIs than with OAs [18]. Similarly, 
patients receiving monthly formulations of aripiprazole were 
previously shown to have longer time to discontinuation than 
those receiving OAs [19], suggesting a benefit from the 
monthly formulations of LAIs for long-term management 
of schizophrenia. However, very few real-world effective-
ness studies have compared the benefits of once-monthly 
and 3-monthly LAIs.

New LAIs, such as paliperidone palmitate, may improve 
and promote patient adherence and therefore improve symp-
tom control [20, 21]. To date, paliperidone palmitate is the 
only LAI with a 3-monthly formulation (PP3M), and this 
formulation has a good safety profile and significantly delays 
the time to relapse in patients with schizophrenia [22]. A 
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hospitalization. The Spanish coding system for the minimum 
basic data set is based on the ICD-9-CM and the ICD-10-ES. 
Although the Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition is available for use in mental health, 
both systems are multiaxial and used to classify patients with 
these types of conditions. The number of hospitalizations 
during 2016 was available for all patients.

2.2 � Study Population

Inclusion criteria were (1) adults aged ≥ 18 years with (2) 
a schizophrenia diagnosis based on ICD-9-CM/ICD-10-ES 
(schizophrenia disorder codes: 295/F20) and ICPC-2 (schiz-
ophrenia code: P72) (3) undergoing treatment with any of 
PP3M, PP1M, AM, or OA (including oral drugs listed in 
S6 (including oral drugs listed in the electronic supple-
mentary material [ESM], S6, approved in Spain), approved 
in Spain) and (4) with prescriptions for the start of a new 
treatment period (treatment initiation). In the case of this 
fourth assumption, for patients treated with PP1M, AM, or 
OA, we considered only patients who started treatment in 
March 2017 so as to exclude patients with treatment estab-
lished before the study initiation. Patients who started treat-
ment with PP3M after January 2017 were considered. This 
consideration regarding treatment initiation was necessary 
because treatment information was taken from the dispensa-
tion records, and dispensation data were not available before 
2017. The following two assumptions were made when con-
sidering treatment initiation. First, because PP3M was mar-
keted in Spain in October 2016 and is a 3-monthly formula-
tion, all patients receiving PP3M from January 2017 were 
considered for the analysis. Second, dispensations of PP1M, 
AM, and OAs are usually monthly; however, because the 
number of days between treatment dispensations may vary 
slightly, we required a broader timeframe to ensure that these 
were a treatment initiation. For this reason, we included only 
patients whose first dispensation was from March 2017.

Exclusion criteria was receipt of clozapine treatment 
(N = 298) since it is only indicated for the treatment of treat-
ment-resistant schizophrenia. Other LAIs were also excluded 
from the study because the low number of patients meant 
the data were unsuitable for comparisons (zuclopenthixol, 
n = 19; fluphenazine, n = 28; risperidone, n = 10).

Patients included in the study were likely to undergo 
treatment switches during the observation period. Because 
of this, we undertook an as-treated analysis, where patients 
counted toward each treatment period under a specific drug 
treatment, to account for all treatments received during the 
observation period [28]. As such, two sample sizes were 
used for this study: total number of patients and total num-
ber of treatments (see the electronic supplementary material 
[ESM], S1).

The flow chart in ESM 2 demonstrates the selection of 
study participants.

2.3 � Outcomes

All outcome measures were assessed after the index date. 
The outcome measures were as follows: number of psychi-
atric hospitalizations (defined as all psychiatric hospitaliza-
tions during the observation period), number of ER visits 
(defined as all ER visits during the observation period), 
treatment time (defined as the duration in days of each spe-
cific continuous treatment), psychiatric hospitalization rate 
(defined as the number of psychiatric hospitalizations occur-
ring within one treatment/total continuous treatment time 
under that treatment), ER rate (defined as the number of ER 
visits occurring within one treatment/total continuous treat-
ment time under that treatment), and treatment persistence 
and switches to other treatments (defined as the non-discon-
tinuation of the ongoing treatment and switching when the 
drug is discontinued and another treatment is prescribed). 
In terms of treatment switches, for patients who switched 
multiple times, switching was considered consecutively, 
between each previous treatment and the following one (e.g., 
PP3M–PP1M–OA: Switch counts for PP3M to PP1M and 
PP1M to OA). The occurrence of each event counted toward 
the ongoing treatment at the time the event was experienced.

2.4 � Subgroup Analysis by Age

Patients were stratified by age (≤ 40 and > 40 years) to 
evaluate differences in clinical outcomes among younger and 
older patients both between treatment groups and among the 
same treatment group.

2.5 � Statistical Analysis

We generated summary statistics for baseline characteris-
tics, with continuous variables described using the number 
of patients with valid/missing observations, mean, standard 
deviation (SD), median, 25th and 75th percentiles, interquar-
tile range (IQR), and minimum and maximum, and categori-
cal variables described using frequencies and related per-
centages. We used one-way analysis of variance (ANOVA) 
for statistical comparisons and used p-value-adjusted 
pairwise comparisons using the Tukey method. We used 
analysis of covariance (ANCOVA) to control for potential 
confounders and included adjusting by variables that were 
identified as statistically significant among groups in the 
ANOVA analysis (age and previous psychiatric hospitaliza-
tion in 2016). We tested the correlation among variables to 
avoid collinearity, using Pearson’s correlation methods and 
following Cohen’s rule of thumb for interpretation. When 
collinearity existed, we used the most relevant variable.



520	 L. Gutiérrez‐Rojas et al.

We used Kaplan–Meier methods to analyze the time-to-
event probabilities and compare survival between treatment 
groups. Events were considered separately as time to hospi-
talization, time to ER visit, or time until treatment switch. 
Censuring occurred when patients were lost to follow-up or 
when observation time occurred before the occurrence of 
any event. We used the Šidák and Log-rank tests to assess 
the statistical significance of differences among groups and 
estimated hazard ratios (HRs) and their respective con-
fidence intervals (CIs) using a Cox proportional hazards 
regression model among pairwise treatments to compare 
the risk of having an event using PP3M as reference. HRs 
were also computed with OAs and AM as reference. The 
study sample was sufficient to detect 8% difference between 
groups in terms of hospitalization risk, with an α error of 
0.05 and a β error of 0.2. Statistical analyses were performed 
using SAS® 9.3, and p-values less than 0.05 were considered 
statistically significant.

3 � Results

A total of 5321 patients with schizophrenia were identi-
fied during the study period, of whom 2275 were eligible 
(ESM S1 and S2). During the treatment period, each patient 
counted toward other treatment categories when the main 
treatment changes occurred during the observation period, 
leading to a total of 3188 total person-treatments (ESM 
S1.B). Therefore, during the study period, a total of 3188 
treatments took place among the 2275 patients included.

3.1 � Baseline Characteristics

Table 1 shows the baseline demographic and clinical char-
acteristics of patients according to their first treatment. The 
mean age was 46.8 years, and patients were predominantly 

male (62.9%). Differences at baseline were observed regard-
ing age, with a higher proportion of younger patients in the 
AM group and a higher proportion of males among the 
PP1M and PP3M groups. Psychiatric hospitalizations in 
2016 were highest in the OA group, whereas non-psychiatric 
hospitalizations in 2016 were highest among the AM group.

We conducted one-way ANOVA followed by Tukey’s 
post hoc analysis to identify significant differences among 
groups in age, number of comorbidities, time since diag-
nosis, and previous psychiatric hospitalizations in 2016 
(Table 2). A significant correlation between age and time 
since diagnosis was observed, for which age was preferred 
over time since diagnosis. Statistically significant differences 
across groups were identified for age, with the AM group 
having a lower age than the other groups (mean 39.92 years), 
and for previous psychiatric hospitalizations in 2016, with 
PP3M having the least number of mean previous hospitaliza-
tions (0.16) and AM (0.66) having the highest.

3.2 � Psychiatric Hospitalizations

Although the mean number of psychiatric hospitalizations 
differed among groups, no differences were observed after 
ANCOVA adjustment by age and previous psychiatric hos-
pitalizations in 2016 (Table 3). The most frequent reason for 
psychiatric hospitalization was schizophrenia itself, rang-
ing between 64.4 for OA and 78.0% for PP1M, followed 
by depressive disorders. We also analyzed hospitalization 
rates, accounting for hospitalization events over time spent 
on treatment. Patients receiving PP3M had the lowest mean 
hospitalization rate. After adjusting for confounders, statis-
tically significant differences remained for PP3M (0.0006 
hospitalization treatment-days) and OA (0.0015 hospitaliza-
tion treatment-days) (p = 0.0006) (Table 3).

PP3M was associated with a significant delay until psy-
chiatric hospitalization events (Fig. 1). At 12 months, 92% 

Table 1   Baseline patient demographics and clinical characteristics among patients starting the first treatment within the study period

N = 2275 (total number of patients). Data are presented as n (%) or mean ± standard deviation
AM monthly aripiprazole, OA oral antipsychotics, PP1M monthly paliperidone palmitate, PP3M 3-monthly paliperidone palmitate

Characteristics Total PP1M PP3M AM OA

Age (years) 46.8 ± 14.95 46.6 ± 13.55 45.5 ± 11.56 38.2 ± 13.32 47.9 ± 16.30
Male sex 1431 (62.90) 259 (66.93) 355 (72.45) 43 (57.33) 774 (58.50)
Comorbidities 1.59 ± 1.34 1.76 ± 1.37 1.54 ± 1.24 1.68 ± 1.26 1.56 ± 1.37
Previous psychiatric 

hospitalizations 
(2016)

412 (18.11); 
0.21 ± 0.50

72 (18.60); 0.20 ± 0.46 25 (5.10); 0.07 ± 0.32 32 (42.67); 0.51 ± 0.67 283 (21.39); 
0.26 ± 0.56

Previous non-psychi-
atric hospitalizations 
(2016)

1019 (82.46); 
0.87 ± 0.59

335 (86.56); 
0.93 ± 0.52

474 (96.73); 
1.04 ± 0.41

48 (64); 0.71 ± 0.63 1019 (77.02); 
0.85 ± 0.67

Time since diagnosis 
(years)

5.7 ± 6.86 5.75 ± 6.36 6.74 ± 5.98 4.56 ± 5.82 5.36 ± 7.31
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of patients receiving PP3M remained hospitalization free. 
At 18 months, 88.4% of patients receiving PP3M remained 
hospitalization free (95% CI 85.0–90.4), followed by those 
receiving PP1M (72.1%; 95% CI 66.2–77.1), AM, and OAs. 
All treatment groups had at least a twofold significantly 
higher risk of psychiatric hospitalization than those receiv-
ing PP3M (Table 4). Additionally, only the PP3M group had 
a significantly lower risk of hospitalization when OA was 
the reference (HR 0.456; 95% CI 0.31–0.67). 

3.3 � Emergency Room Visits

Only the rate of ER visits displayed statistically significant 
differences across some groups after adjustment, with PP3M 
and PP1M groups differing significantly from those receiv-
ing OAs (Table 3). Time until ER visit among the PP3M 
group was significantly delayed compared with other treat-
ments, with 64.2% (95% CI 60.0–68.0) remaining ER visit 
free after 18 months, followed by the PP1M group (46.8%; 
95% CI 40.6–52.8) and those receiving OAs (41.7%; 95% 
CI 38.1–45.4) or AM (36.5%; 95% CI 26.4–46.6) (Fig. 2). 
All treatment groups had a significantly higher risk of ER 
visit compared with PP3M, ranging from an HR of 1.84 for 
PP1M to an HR of 2.17 for OAs. The risk of ER visits was 
significantly lower with both PP3M and PP1M than with 
OAs (HR 0.462 [95% CI 0.29–0.62] and HR 0.833 [95% 
CI 0.59–0.97], respectively) (Table 4). Furthermore, when 
both once-monthly LAIs were compared, the PP1M group 
had a 25% lower risk of ER visits than those receiving AM.

3.4 � Time Until Treatment Switch

Treatment time varied across groups; however, after adjust-
ments for age and previous psychiatric hospitalizations in 

Table 2   One-way ANOVA/Tukey: differences in baseline characteris-
tics among groups with treatments initiated

N  =  3188 (total number of treatments). Differences in superscript 
letters indicate statistically significant differences (p  <  0.05); when 
superscript letters are the same, there is no statistically significant dif-
ferences among equal superscript lettered categories (for example, in 
row 3, the number of mean psychiatric hospitalizations was statisti-
cally significantly different between PP3M and AM(C,A), between 
PP1M and both PP3M and AM(B, C, A), and between OA and both 
PP3M and AM(B, C, A), whereas no statistically significant differences 
were observed among PP1M and OA(B))
AM monthly aripiprazole, OA oral antipsychotics, PP1M monthly 
paliperidone palmitate, PP3M 3-monthly paliperidone palmitate

Characteristics PP1M PP3M AM OA

Age (years) 45.42A 45.98A 39.92B 47.07A

Comorbidities 1.76A 1.54A 1.68A 1.56A

Previous psychiatric hos-
pitalizations (2016)

0.38B 0.16C 0.66A 0.40B
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2016, statistically significant differences remained only 
between the PP3M and other OA groups (adjusted means: 
PP3M 472.09 days, OA 249.28 days; Table 3). The median 
dose for each treatment over the study period was 350 mg 
(IQR 263.0–525.0) for PP3M, 100 mg (IQR 75.7–136.7) 
for PP1M, and 400 mg (IQR 312.5–400.0) for AM. Treat-
ment persistence, in terms of continuing the same treat-
ment during follow-up, was highest for PP3M, with 86.5% 
(95% CI 83.4–89.0) of patients continuing after 18 months 

(Fig. 3). As expected, time until treatment switch was lowest 
for PP1M (43.5% at 18 months; 95% CI 41.3–45.9) since 
most patients transitioned into the 3-monthly formulation 
(90.8% of all PP1M treatment switches were to PP3M). All 
treatment groups had a more than threefold significantly 
higher risk than the PP3M group of switching treatments. 
The risk of switching treatment was significantly lower for 
both PP3M and AM when OA was used as the reference: HR 
0.29 (95% CI 0.15–0.62) and HR 0.64 (95% CI 0.53–0.79), 

Fig. 1   Kaplan–Meier survival 
curves for hospitalization (for 
psychiatric reasons) among 
treatments monthly aripiprazole 
(AM), monthly paliperidone 
palmitate (PP1M), 3-monthly 
paliperidone palmitate (PP3M) 
and oral antipsychotics (OA)

Table 4   Unadjusted Cox proportional hazards models on the risk of experiencing main clinical outcomes

Independent and unadjusted Cox models were fitted individually for each outcome and treatment group
AM monthly aripiprazole, CI confidence interval, HR hazard ratio, OA oral antipsychotics, PP1M monthly paliperidone palmitate, PP3M 
3-monthly paliperidone palmitate, Ref. reference, X/others all other antipsychotics, excluding PP3M

Clinical outcome and treatment PP3M as reference OA as reference PP1M as reference

HR 95% CI HR 95% CI HR 95% CI

Hospitalization (psychiatric)
 PP3M Ref. Ref. 0.46 0.31–0.67
 PP1M 2.17 2.04–2.39 0.85 0.63–1.11 0.85 0.60–0.92
 AM 2.22 2.07–2.32 0.99 0.67–1.05 Ref. Ref.
 OA 2.90 2.69–3.13 Ref. Ref.

Emergency room visit
 PP3M Ref. Ref. 0.46 0.29–0.62
 PP1M 1.84 1.64–1.03 0.83 0.59–0.97 0.75 0.69–0.88
 AM 2.48 2.40–2.65 1.12 1.00–1.36 Ref. Ref.
 OA 2.17 2.01–2.31 Ref. Ref.

Time until treatment switch
 PP3M Ref. Ref. 0.29 0.15–0.62
 AM 3.36 3.21–3.59 0.64 0.53–0.79 Ref. Ref.
 PP1M to X/others 3.25 3.09–3.52 1.58 1.39–1.71 1.57 1.52–1.59
 OA 3.91 3.80–4.15 Ref. Ref.
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respectively (Table 4). Comparisons between once-monthly 
LAIs showed that the risk of switching from PP1M to other 
treatments (not including PP3M) was 1.57 times higher than 
with AM (95% CI 1.52–1.59).

3.5 � Age Subgroup Analysis

When patients were stratified by age for treatment compari-
sons, that those receiving PP3M had a lower risk of psy-
chiatric hospitalization and ER visits and greater treatment 
persistence, irrespective of age. However, for treatment per-
sistence, differences were more notable among those aged 
> 40 years (ESM S3 and S5).

For intratreatment group comparisons, patients aged 
> 40 years had a lower risk of hospitalization than those 

aged < 40 years with both PP1M and OA, whereas differ-
ences for PP3M and AM were nonsignificant. In terms of ER 
visits, only PP1M showed statistically significant differences 
among age groups, with a higher risk of ER visits among 
patients aged ≤ 40 years than among those aged > 40 years 
(ESM S4). Treatment persistence differed by age for OA 
and PP1M.

4 � Discussion

To date, evidence on the clinical effectiveness of LAIs com-
pared with OAs has been under-researched, and results have 
remained conflicting. Furthermore, real-world evidence on 
3-monthly LAIs is scarce. In the present study, we report 

Fig. 2   Kaplan–Meier survival 
curves for emergency room vis-
its among treatments, monthly 
aripiprazole (AM), monthly 
paliperidone palmitate (PP1M), 
3-monthly paliperidone palmi-
tate (PP3M) and oral antipsy-
chotics (OA)

Fig. 3   Kaplan–Meier survival 
curves for time until treatment 
switch among treatments, 
monthly aripiprazole (AM), 
monthly paliperidone palmitate 
(PP1M), 3-monthly paliperi-
done palmitate (PP3M) and oral 
antipsychotics (OA)
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several advantages observed for clinical outcomes among 
patients receiving PP3M, especially when compared with 
OAs. Those receiving PP3M had lower hospitalization 
rates than those on other treatments, and 88.4% of patients 
remained hospitalization free by 18 months. Additionally, 
all treatment groups had an at least twofold significantly 
higher risk of psychiatric hospitalization than those receiv-
ing PP3M. Similarly, PP3M-treated patients had the low-
est ER visit rates. Treatment time was longest among the 
PP3M group compared with other groups. Time until treat-
ment switch was high, with over 90% of patients continu-
ing PP3M treatment by 12 months, whereas those receiv-
ing other treatments were three times more likely to change 
treatment over time.

Relapses and decompensations of acute psychotic symp-
toms may lead to increased psychiatric hospitalizations [29]. 
PP1M has been shown to reduce the number of hospitali-
zations and the duration of hospital stays [30]. A pre–post 
analysis of patients receiving PP1M reported reductions 
in hospital admissions and length of stay after 3 years of 
63 and 220%, respectively [31]. Additionally, a study in 
patients with schizophrenia following at least 1 year of treat-
ment observed lower hospital admissions among patients 
treated with PP3M than among those receiving AM [32]. 
Our findings are in line with these observations, although 
we highlight that 3-monthly formulations yielded further 
improvements by significantly reducing the psychiatric hos-
pitalization rates compared with the other treatments. The 
mean hospitalization rates for patients treated with PP3M 
were lowest (0.00046), whereas the highest hospitaliza-
tion rates (0.00146)—nearly three times higher than with 
PP3M—were seen with OAs. Our findings further support 
results from a recent systematic review and meta-analysis of 
data arising from RCTs, cohort studies, and pre–post studies, 
where LAIs decreased hospitalization and relapse compared 
with OAs [33]. Reductions in hospitalization suggest that 
LAI-treated patients are likely to experience good symp-
tom control, leading to fewer relapses and decompensations, 
which could improve long-term prognosis and patient qual-
ity of life.

The prevalence of psychiatric disorders is high among 
patients with frequent ER visits (more than one per year). 
Among those with recurrent ER visits (more than four per 
year), schizophrenia-related visits were the third most fre-
quent reason for recurrence [34]. In our study, by the end of 
the study period, all patients receiving paliperidone palmi-
tate displayed a lower risk of ER visits compared with other 
treatments, although the effect was more marked for those 
receiving PP3M. Although we did not analyze the underly-
ing cause of ER visits, lower rates of ER visits are relevant 
in terms of improving ER overcrowding, which has a signifi-
cant financial impact on the healthcare system [35, 36]. In 
turn, these findings suggest that a favorable economic impact 

could be expected from patients treated with PP3M, based 
on the reduced hospitalizations and ER visits, although 
reduced hospitalizations and length of stay are likely to play 
a greater role in terms of costs.

PP3M was associated with a longer treatment time and 
lower likelihood of switching treatments. Our findings are 
in line with earlier studies reporting improved patient adher-
ence with PP3M [20, 21, 37], which may lead to signifi-
cant symptomatic and functional remission and decreased 
hospitalization [38]. Additionally, the high percentage of 
patients on PP1M transitioning to PP3M (90.8% of all PP1M 
switches at 18 months were to PP3M), together with the 
high proportion of patients persisting with treatment, even 
by 18 months, highlights the likely good tolerability and 
effectiveness of both paliperidone palmitate formulations, 
with PP3M facilitating patient management. Our results are 
further supported by a recent study in which patients stabi-
lized on PP1M and switched to PP3M had fewer rehospitali-
zations than with previous treatments [39].

Studies comparing the effectiveness of LAIs are scarce. In 
our study, PP3M outperformed both monthly LAIs (PP1M 
and AM) in time to psychiatric hospitalization, ER visits, 
and time to treatment switches. A study analyzing the risk 
of relapse with different paliperidone palmitate formulations 
concluded that relapse rates were progressively lower with 
longer-acting formulations [40]. One possible explanation 
for the reduced effectiveness of shorter-acting paliperidone 
palmitate formulations could be the direct associations 
between treatment compliance and PP1M effectiveness, as 
reported by some studies [41]. When we compared the two 
monthly LAI formulations, we were unable to identify dif-
ferences among PP1M and AM in terms of hospitalization 
risk, whereas we identified a lower risk of ER visits among 
the PP1M group and a lower risk of switching treatment for 
AM compared with PP1M (however, low PP1M treatment 
persistence reflects a high transition from PP1M to PP3M, 
which represented 90.8% of PP1M switches at 18 months). 
A study reported similar hospitalization rates among those 
receiving PP1M or other LAIs after 3 years of treatment, 
despite the PP1M group having more hospitalizations at 
baseline, suggesting more severe disease [20]. In this sense, 
within our study, patients receiving PP1M and PP3M were 
older than those receiving AM, suggesting that clinicians 
may be inclined to prescribe PP1M or PP3M in patients with 
a longer disease course. However, a recent study reported 
that PP3M is effective in achieving symptomatic remission 
both in younger patients (age < 35 years) and in patients 
newly diagnosed with schizophrenia (< 3 years) [42]. Fur-
ther studies are needed to confirm our findings.

Information on the effectiveness of LAIs according to 
age is sparse. Our findings seem to be independent of age 
(all results were age adjusted, and differences among age 
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intratreatment groups were limited), in line with previous 
findings [43].

4.1 � Limitations

This real-world study benefited from a large and population-
based representative sample and a long follow-up period 
and reflects real clinical practice in Spain. However, some 
limitations and considerations must be acknowledged. This 
study relied on administrative data, which is subject to cod-
ing errors and missing data, and diagnoses are entered for 
administrative processing purposes rather than for clinical 
completeness, all of which could reduce the validity of our 
conclusions. Drug treatment information was based on phar-
macy dispensation, but dispensation and treatment adher-
ence could differ. Clozapine-treated patients were excluded 
from this study. In turn, this study does not describe treat-
ment-resistant schizophrenia. Additionally, we excluded 
other LAIs from the analyses because the small sample sizes 
made comparisons difficult. Only outpatient dispensation 
was analyzed. However, data on inpatient use of antipsy-
chotics were not available, which could affect the outcomes 
considered here, although this should have little impact on 
our findings. Duration of illness has been associated with 
treatment response [44]. However, because of the correla-
tion with age, we were unable to include this in our analyses. 
Prior hospitalizations were only available for 2016, and the 
analysis could have benefited from a longer pre-treatment 
observation period. The database relied on pharmaceuti-
cal dispensation, so we could not assess monotherapy and 
polytherapy, particularly because of difficulties in defining a 
minimum period of consecutive purchases to consider poly-
therapy treatment, as well as difficulties grouping OAs by 
anatomical therapeutic chemical class. Lastly, when inter-
preting our results, it should be remembered that PP3M is 
usually given to patients already stabilized on PP1M. In turn, 
it could be argued that low relapse and discontinuation rates 
should be expected.

5 � Conclusions

This study suggests that PP3M was more effective than 
OAs and PP1M and AM at improving clinical outcomes for 
patients with schizophrenia in a real-world setting in Spain. 
Patients receiving PP3M showed sustained treatment adher-
ence and reduced hospitalization and ER visits. Longer-act-
ing formulations have the potential to further improve the 
disease course.
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