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Abstract
Background: Schizophrenia is a debilitating disease that disrupts the lives of many
affected individuals and exerts a toll on the health system. Only few studies assessed
once-monthly injectable formulation of paliperidone palmitate (PP-1M) and other longacting antipsychotics in recent onset schizophrenia (ROS).
Aims: To evaluate whether PP-1M is efficacious in reducing frequency and length of
hospitalizations and psychosis symptom severity in patients with ROS.
Methods: This mirror-image study included 112 patients, suffering from ROS admitted
in a psychiatric ward and successively treated with PP-1M for 1-year. Other psychotic
disorders were excluded. We collected socio-demographic data of all subjects included,
number and days of hospitalization, as well as Clinical Global Impression-Severity
scale (CGI-S) and Clinician-Rated Dimensions of Psychosis Symptom Severity
(CRDPSS) scores at the initiation and after 1-year of PP treatment.
Results: After 1-year PP-1M treatment, mean scores of both CGI and CRDPSS
significantly decreased (p < 0.001), as well as the mean number of hospitalizations (p
= 0.002) and total hospitalization days (p < 0.001) in comparison with those of the
previous year.
Conclusion: Our results suggest that PP-1M can be considered as an important
therapeutic option in patients with ROS. Its use led to a meaningful reduction in the
patient's use of hospital services, as well as a significant clinical improvement of
psychotic symptoms in our sample.
Keywords: Antipsychotic Agents, Paliperidone Palmitate, Pragmatic Clinical Trials,
Psychotic Disorders
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Introduction
Schizophrenia, with its chronic and often debilitating course exerts a heavy toll
on the society as a whole, but especially health-care and social services (1). Significant
portion of schizophrenia related costs are those associated with prescribing
antipsychotic medication (2). However, poor adherence to psychiatric treatment, or
lack of it, has previously been associated with increased rates of illness relapse and
hospital utilization, unfavourable prognosis, decreased quality of life, social functioning
and productivity (3). On the other hand, regular use of antipsychotics is patients with
schizophrenia is associated with reduced mortality relative to those patients that do not
take prescribed medication (4). Bearing that in mind, first years after schizophrenia
onset represent a critical period for interventions to prevent progressive brain changes,
worse clinical outcomes, higher rate of relapse and chronic patterns of disability (4-7).
Improving treatment adherence, while reducing the risk of relapse, has therefore
become one of the major focuses of psychiatric interventions and research. Although
there were other approaches to tackle the issue of treatment non-adherence, long
acting injectable antipsychotics (LAI) are slowly becoming the most utilized one. Even
though the majority of studies and meta-analyses reported LAI superiority over oral
antipsychotics in preventing hospitalizations and reducing bed stays (8-10), there have
also been reports of non-significant differences (11).
Given that the main target is to resolve psychosis, prevent its return and improve
functioning in the short and long-term, one of the viable therapeutic options is to utilize
LAI’s (especially second-generation antipsychotics) in recent-onset schizophrenia (10).
It is a relatively new idea to manage schizophrenia with LAI’s right from the moment of
first diagnosis (12). In general, LAI therapy was not, until relatively recently, considered
as a first-line option for first episode (FES) and recent onset schizophrenia (ROS), but
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was dominantly used in frequently relapsing and non-adherent patients. However,
there is an evident change in therapeutic trends for recent-onset schizophrenia, with
the increasing number of associations proposing the use of LAI’s as first line treatment
in schizophrenia spectrum disorders (10).
Paliperidone palmitate (PP-1M) is a once monthly LAI formulation of the
paliperidone palmitoyl ester that became commercially available in the early 2010’s.
PP-1M has proven effective in a number of studies (especially observational ones) in
reducing hospitalizations, number of bed days and treatment related costs in patients
with schizophrenia (2,13-17). Contrary to that, randomized controlled trials have
generally shown comparable efficacy of LAI and oral formulations in preventing relapse,
symptom reduction and treatment discontinuation in schizophrenia (11). Although
available, there are very few studies that primarily focused on FES and/or ROS and
solely on PP-1M. Study by Medrano and associates included PP-1M, among seven
other LAI’s, and reported symptomatic and functional improvement in FES, however to
a lesser extent than oral antipsychotics (18). Those results are in contrast with
improvement reported by other authors and meta-analyses (19,20). Furthermore, in
one identified study focusing specifically on PP-1M in recent diagnosed schizophrenia
authors reported significantly lower rates of relapse, as well as clinical and functional
improvement (21). Studies with mirror-type designs that compared between specular
periods of oral and LAI antipsychotics in the same patient or retrospective studies
collecting data from national or international registers or cohort studies conducted in
clinical settings confirmed LAI antipsychotic efficacy in improving schizophrenia’s
clinical course (16,22-24).
In the current study we evaluated whether PP-1M has an effect on
hospitalization rates, number of bed days, clinical improvement and reduction of
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psychosis symptom severity in patients with ROS. We hypothesized that patients
would benefit from introduction of PP-1M, resulting in lower rate of hospitalizations and
bed days.

Participants and Methods
Participants
Study was performed on 112 patients suffering from ROS (patients diagnosed
with schizophrenia according to the Diagnostic and Statistical Manual of Mental
Disorders criteria made 1-2 years previously and at least one psychiatric
hospitalization in the preceding 12 months; this may have included the current acute
episode), whose sociodemographic and clinical parameters are presented in Table 1.
The inclusion criteria for this study was the diagnosis of schizophrenia, using the DSM5 criteria, while other psychotic disorders (e.g. psychotic disorder due to another
medical condition and substance/medication induced psychotic disorders) were
excluded. For this study, a trained psychiatrist using a structured clinical interview for
DSM-5 disorders (SCID 5) made the diagnosis of schizophrenia (25). As this was a
naturalistic study, we included patients with organic comorbidity (e.g. arterial
hypertension, diabetes, chronic obstructive pulmonary disease, allergies), which were
present in 22.3% of patients. However, that organic comorbidity was ruled out as a
possible cause of psychosis. Patients were included if they had received two loading
doses of PP-1M and had a prescription for an oral antipsychotic 1 year before initiating
PP-1M. Patients were not eligible if they were considered by the investigator to be
treatment-resistant or unsuitable for treatment with an atypical oral antipsychotic or
had received clozapine within the previous 6 months. Other exclusion criteria included
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pregnancy, as well as history or current presence of extrapyramidal symptoms and/or
hyperprolactinaemia, or a history of neuroleptic malignant syndrome. In the final
analysis, we did not include 23 patients who did not complete one-year PP-1M
treatment (12 monthly applications) due to development of marked extrapyramidal
symptoms or hyperprolactinemia that warranted medication change, or were lost to
follow up or had incomplete study data. Upon applying exclusion criteria, out of 163
patients considered for this study, 112 met the criteria and were included in the analysis
(Figure 1).
Prior to introduction of PP-1M, majority of patients had been treated with oral
risperidone (32) or aripiprazole (27), 12 patients with amisulpride, 10 with haloperidol,
8 with olanzapine, 7 with fluphenazine, 6 with ziprasidone and 5 with quetiapine. Five
of the patients included were previously treated with a combination of risperidone and
aripiprazole. There were no patients treated with oral paliperidone, as it is unavailable
in Croatia. In 37 patients previously treated with oral risperidone, we decided to
reintroduce the same medication, with subsequent switch to the PP-1M, as the cause
of relapse was poor adherence to treatment recommendations, especially daily
regimen of risperidone intake.
The recommended starting dose for oral risperidone was 4 to 6 mg/day,
depending on the patient’s symptoms and investigator’s opinion. The investigators
were permitted to titrate the dose up to 8 mg/day based on clinical judgement. Mean
daily dose of oral risperidone for the whole sample was 5.7 mg/day. Upon introduction
of PP-1M, patients were treated with a 150 mg intramuscular injection, followed by a
100 mg intramuscular injection after one week. Oral risperidone was continued until
the second loading dose of PP-1M. During that one-week period, patients received 4
mg/day oral risperidone unless they were currently receiving doses above 8 mg/day,
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in which case they received oral risperidone 6 mg/day. A dose reduction of PP-1M
lower than 100 mg monthly was permitted if patients experienced tolerability issues,
which was the case in 13 patients. In that case, we reduced the PP-1M dose to 75 mg
monthly and continued that dose for the remainder of the study or until medication
change (for 9 patients that discontinued PP-1M due to adverse effects). Informed
consent was obtained from all included patients after a complete and extensive
description of the study profile. Treatment with PP-1M was not compulsory, nor was
participation in this study. The study was approved by Ethics Committee of the
University Hospital Centre Sestre milosrdnice.

Medical examination and data collection
This mirror-image study included patients that had been admitted for inpatient
treatment at the University Hospital Centre Sestre milosrdnice in the period from May
2017 to February 2019. One-year follow up was successfully completed at the end of
March 2020. We collected data on the number of psychiatric hospitalizations and the
number of bed days for 1 year before and 1 year after initiating PP-1M. Clinical Global
Impression-Severity scale (CGI-S) (26) and Clinician-Rated Dimensions of Psychosis
Symptom Severity (CRDPSS) (27) scores were obtained at the initiation of PP-1M and
at the end of a one year follow up period. We chose to assess the CGI and CRDPSS
scores for several reasons. First, we recognize the heterogeneity and complexity of
schizophrenia, and a need to encompass all aspects of the disease. On the other hand,
we also recognise the need for the reduction of workload while using diagnostic and
prognostic scales in routine clinical practise. In order to reconcile these two
contradicting needs we chose these two scales. The CGI is one of the most commonly
used brief rating scales in mental health trials making it an excellent tool in every day
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work. The brevity and simplicity of the tool make it more convenient to use routinely
instead of more robust tools such as Positive and Negative Syndrome Scale (PANSS),
and several studies have demonstrated the validity of the CGI by linkage to these
scales (28-30). Additionally, in order to better understand the clear heterogeneity in
symptoms during ROS we needed a tool made for multidimensional assessment.
CRDPSS is such a tool, being an 8-item scale for assessment of psychotic symptom
severity. This scale is designed to better capture significant variations in the severity
of symptoms and may be used in research on pathophysiological mechanisms.

27

Other parameters, including age, sex, education level, marital status, place of
residence, psychiatric heredity, substance abuse, organic comorbidity, illness duration,
were obtained at initiation of PP-1M.

Statistical analyses
Sociodemographic and clinical characteristics of patients are presented by
frequencies and percent or by means and standard deviation, depending on the
variable (nominal or continuous). Normal distribution was assessed for all measures
using the Kolmogorov-Smirnov test. In order to determine if there are statistically
significant differences between number of hospitalizations, days of hospitalization, CGI
and CRDPSS scores, one year before and one year after initiation of PP, we created
a one-way repeated-measures ANOVA statistical model. As we had four different
comparations in the same model, we used Bonferroni correction in order to rule out
type I errors (Bonferroni corrected p-value = 0.05/4 = 0.012). We considered the
difference to be statistically significant if the p value was lower than 0.012 (i.e. 1.25%).
Statistics was performed with SPSS software (SPSS for Windows 20.0, SPSS,
Chicago, IL, USA).
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Results
Data were collected for 163 patients diagnosed with ROS. After applying the
exclusion criteria, 112 patients remained for analysis (Figure 1). Multivariate tests were
used to test the influence of treatment with PP-1M on number of hospitalizations and
hospitalization days, as well as on clinical characteristics of included patients.
Multivariate model revealed statistical significance (F = 233.229, p < 0.001).
Patients’ sociodemographic and clinical details are given in Table 1. The mean
age of the participants was 31.6 ± 5.5 years. Among them, 76 (67.9%) were male, and
36 (32.1%) were female. Most patients (76.8%) were high school graduates and either
unemployed (45.5%) or employed (39.3%). Majority were unmarried (75%) and living
with their primary family (58.9%). Regarding the hereditary loading, 69.6% were
negative for psychiatric illness in their families. Substance abuse was present in 32.1%
of included patients, with 17.9% abusing cannabis, 2.7% opiates and 11.5% multiple
substances of abuse.
The mean duration of illness was 1.6 ± 0.3 years. Mean scores of clinical
parameters, evaluated by CGI and CRDPSS, significantly decreased after initiating
PP-1M. CGI score was reduced from 5.2 ± 0.8 to 2.6 ± 0.5 (F = 831.853 and p < 0.001),
while the CRDPSS score was reduced from 14.8 ± 4.3 to 8.6 ± 3.8 (F = 518.422 and
p < 0.001).

Number of hospitalizations and hospitalization days
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The average number of hospitalizations in the year before starting PP-1M was
1.1, SD = 2.3; this decreased significantly, to 0.3, SD = 0.6, the next year (p = 0.002).
The mean total number of hospitalization days in the year before starting PP-1M was
13.6, SD = 5.8, but this too decreased significantly, to 7.0, SD = 6.4, the year after (p
< 0.001).

Discussion
In this naturalistic mirror image study of ROS patients, we established that after
one year of treatment with PP-1M, the number of hospitalizations and the total number
of bed days decreased significantly. Mean number of bed days decreased by almost 7
days, suggesting that PP-1M may have superior efficacy compared to that of oral
antipsychotics. Although similar results with PP-1M have been reported on several
occasions in patients with schizophrenia, there is only a small number of available
studies that focused on first episode and early schizophrenia. Two studies on patients
with first episode schizophrenia, although not on PP-1M homogenous samples, also
reported PP-1M outperforming oral antipsychotics (19,20), as well as a study on a PP1M homogenous sample in recent diagnosed schizophrenia (up to five years after first
diagnosis) (21). On the other hand, reported results are in contrast to some of the
earlier reports in which LAI’s (not only PP-1M) did not outperform oral antipsychotics
in treating patients with first episode psychosis (18).
Beside reduction of hospitalizations and bed days, we established significant
reductions of CGI and CRDPSS scores, reflecting a positive therapeutic effect of oneyear treatment with PP-1M. Although other studies did not utilize CRDPSS in a
population such as this, our findings of significant improvement on used scales are in
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line with the results of most studies that have shown significant alleviation of symptoms
or improvement of functioning measured by scales such as CGI, PANSS, personal and
social performance scale - PSP or global assessment of functioning - GAF (16,31,33).
Previous research reported that poor treatment adherence is the main reason
that motivates prescription of LAI in first episode or later in psychotic disorder evolution
(8,9,18). It comes as no surprise, as one of the most powerful strengths of LAI’s is their
ability to enhance medication adherence as every application can be clearly
documented. In terms of our sample, 14 patients were excluded due to incomplete
study data or loss to follow-up, reflecting the issue of poor treatment adherence. This
issue is especially interesting regarding the research setting, as observational studies
tend to report superiority of LAI’s over oral antipsychotics (8,9), while randomised
control trials often do not (11). It was argued that rigorous inclusion and follow-up
criteria might bias the representation of the psychiatric population initiated on LAI
antipsychotics (9,14). Therefore, in a real-world sample, mirror studies might
adequately represent the patients treated at everyday clinical setting, which we believe
was the case in our sample.
Sociodemographic characteristics of patients in this study were well consistent
with earlier population-based studies (33-35). As expected for ROS, patients were
mostly younger with median age at time of inclusion of 31.6 years. In our sample two
thirds of included patients were male. Although gender differences in prevalence and
incidence of schizophrenia in general population is a subject of debate (36), higher
percentage of males in our sample reflects participants that were available for analysis
upon applying inclusion and exclusion criteria outlined in Figure 1. Even though one of
our exclusion criteria was substance-induced psychosis and none of the patients
included in analysis had used substances immediately prior to their hospitalization,
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occasional substance use was relatively common in our sample of patients. Cannabis
was found to be the most used substance, either alone (20% of patients) or in
combination with other psychoactive drugs of abuse (13% of patients). This is in line
with the prevalence of cannabis use in patients with schizophrenia, which is between
12% and 42% (37,38). Significantly higher than the prevalence in general population,
which is approximately 3% to 5% (39). While abuse of any psychoactive drugs can
induce a transient psychosis, cannabis use has been increasingly identified as a
possible trigger of long-lasting psychosis of the schizophrenia spectrum, especially in
vulnerable people (40). Cannabinoids augment the risk of progressing to schizophrenia
up to two to four-fold (41).
This study has several limitations, some of them inherent to mirror image studies.
Foremost, the study was designed as an observational mirror-image study in which
each patient acts as its own control, therefore we cannot compare the efficacy of PP1M to other antipsychotics. However, compared to randomised control trials, mirror
image studies tend to recruit patients found and treated in everyday clinical practice.
Secondly, all patients were recruited from a single centre in Croatia, possibly leading
to a geographical bias. Thirdly, due to the nature of observational study there was no
randomization. To mitigate the selection bias, we included all patients who were
prescribed at least two doses of PP-1M initiation regimen. In the end, 1-year follow-up
period may be too short to evaluate the long-term effect of PP-1M and long-term
adherence to therapy.
Although previously there have been studies assessing PP-1M in first episode
and recent diagnosed schizophrenia, this was the first study on a PP-1M homogenous
sample that included patients within two years after diagnosis of schizophrenia. In
Croatia no such study, as well as no mirror-image study, has ever been done. Our
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results suggest that PP-1M can be considered as an important therapeutic option in
patients with ROS. Its use led to a meaningful reduction in the patient's use of hospital
services, as well as a significant clinical improvement of psychotic symptoms in our
sample. However, further studies evaluating the long-term effects of LAI in this
population are needed.
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Table 1. Sociodemographic and clinical characteristics of patients with recent onset schizophrenia.
Age, in years
Duration of illness, in years
Sex
Male
Female
Work status
Employed
Unemployed
Retired
Student
Education level
Elementary school
High school
University
Marital status
Married
Unmarried
Divorced
Place of residence
Urban
Rural
Living with the family
Primary
Secondary
Alone
Other
Psychiatric heredity
Positive
Negative
Substance abuse
Positive
Negative
Specific type of substance abused
Cannabis
Heroin and opiates
Multiple substances
Negative
Organic comorbidity
Positive
Negative

mean ± SD
31.6 ± 5.5
1.6 ± 0.3
N (%)
76 (67.9%)
36 (32.1%)
44 (39.3%)
51 (45.5%)
15 (13.4%)
2 (1.8%)
7 (6.3%)
86 (76.8%)
19 (16.9%)
20 (17.9%)
84 (75.0%)
8 (7.1%)
108 (96.4%)
4 (3.6%)
66 (58.9%)
19 (17.0%)
19 (17.0%)
8 (7.1%)
34 (30.4%)
78 (69.6%)
36 (32.1%)
76 (67.9%)
20 (17.9%)
3 (2.7%)
13 (11.5%)
76 (67.9%)
25 (22.3%)
87 (77.7%)

95% Confidence Interval
mean ± SD
Lower Bound
Upper Bound
F
Hospitalization days before PP
13.6 ± 5.8
12.5
14.8
43.065
Hospitalization days after PP
7.0 ± 6.4
5.7
8.3
Number of hospitalizations before PP
1.1 ± 2.3
0.6
1.5
10.569
Number of hospitalizations after PP
0.3 ± 0.6
0.2
0.4
CGI before PP
5.2 ± 0.8
5.0
5.4
831.853
CGI after PP
2.6 ± 0.5
2.4
2.7
CRDPSS before PP
14.8 ± 4.3
13.9
15.7
518.422
CRDPSS after PP
8.6 ± 3.8
7.8
9.3
SD – standard deviation; N – number; PP – Paliperidone palmitate once monthly long acting
injectable antipsychotic; CGI – clinical global impression scale; CRDPSS - Clinician-Rated
Dimensions of Psychosis Symptom Severity; F – F-value, p – significance.

p
< 0.001
0.002
< 0.001
< 0.001

Patients diagnosed with ROS (n=163)
Patients with psychotic
episode due to organic
psychotic disorder or
substance induced
psychotic disorder (n=11)
Patients diagnosed with ROS upon excluding organic
and substance induced psychotic disorders (n=152)
Patients not prescribed
PP-1M due to
physiological and medical
concerns (n=17)
Patients at least partially treated with PP-1M (n=135)
Patients that discontinued
PP-1M due to adverse
effects (n=9)
Patients treated with PP-1M (n=126)
Patients with incomplete
study data or lost to follow
up (n=14)
Eligible patients (n=112)

Figure 1. Data set for study analysis. ROS – recent onset schizophrenia; PP-1M – paliperidone
palmitate once monthly long acting injectable

