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Over the past seven years, the use of long-acting forms of antipsychotic medication has significantly

increased in Russia. Specifically, in Moscow, from 2016 to 2021, the proportion of prescribed injectable long-acting
antipsychotics had increased more than sevenfold (from 3% to 23%). Studies have shown that the correct selection
of target groups for such therapy can reduce the frequency of relapses requiring hospitalization, lower the costs of

inpatient care, and shift the focus of therapy from multiple drug administrations to psychosocial work.
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This study was aimed at evaluating changes over time in psychosocial functioning, as well as clinical and
psychopathological manifestations, in patients with schizophrenia during early remission and while on therapy with
different forms of paliperidone: oral paliperidone (OP), paliperidone palmitate administered once monthly (PP1M),
and paliperidone palmitate administered once every three months (PP3M).

The observational study included 155 patients: 54 patients who had been treated with another second-
generation antipsychotic received OP, 50 patients who had been treated with another antipsychotic received PP1M
injections, and 51 patients who had been in remission for four months after treatment with PP1M received PP3M.
The duration of the follow-up period was 12 months. Assessment of personal and social functioning was conducted
five times: before the start of treatment, and 3, 6, 9, and 12 months later.

Treatment in all groups led to a statistically significant reduction in the severity of positive symptoms (p <0.001).
Hallucinations proved more susceptible to therapy (p <0.001), while persistent delusions showed greater treatment
resistance. Significantly more patients in the PP1M and PP3M groups had completed the entire program (n=24; 48.0%,
and n=30; 58.8%, respectively) compared to the OP group (n=11; 20.4%). The PP3M group demonstrated the highest
treatment adherence, with the largest number of patients completing the study, and a similar rate of exacerbations
or inadequate efficacy compared to the other groups.

Treatment with different forms of paliperidone provides a roughly equal pace reduction in the severity
of schizophrenia, including positive and negative symptoms. The PP3M group had better adherence and the highest
number of patients who fully completed the study.

AHHOTAL VA

3a nocnegHve cemb aeT B POCCUM OTMEYaeTCs 3aMeTHbIN POCT MPUMEHEHUS MPOAOHIMPOBaHHbBIX GOpPM
AHTUNCUXOTUKOB. B yacTHocTK, B MockBe ¢ 2016 no 2021 roabl J0N9 MHBEKLMOHHbIX GOPM MPOSIOHIMPOBaHHbIX
AHTUMCMXOTUKOB yBENNYMNack 6onee veM B 7 pas (c 3% Ao 23%). iccnegoBaHmsa nokasanu, YTo NPaBuabHbIA BbIGOp
LeneBbIX rpynn 415 Takon Tepanun MOXeT YMeHbLUNTb YacTOTy peLranBOB C rocnuTannsaumnein, CHU3NTb 3aTpaThbl
Ha CTauMoHapHYo MOMOLLIb U CMeCTUTb akLeHT TepaneBTUYecKor MOMOLLIM OT MHOrOPa3oBOoro npremMa npenapaTos
K mcnxocoumanbHoM pabore.

M3yyeHne AnHaMUKM NCUXOCOLManbHOro GyHKLMOHNPOBAHUA N KITMHUKO-NCUXOMNATONOrMYecknx NposiBaeH i
y NaLMeHTOB C LUN30dpeHnelt B Nepnos CTaHOBAEHNS peMUCCMM Ha GOHe Tepanum pasinyHbIMY GopMamMu NannneprugoHa:
nepopanbHo popmori nanvnepugoHa (MO), nanvnepugoHa NaabM1UTaTOM 4151 BBeAeHWSA o4nH pa3 B MecsL, (MM1M)
1 nanvnepuioHa NnaabMUTaToM A8 BBeAeHNs pas B Tpu Mecsaua (MM3M).

B HabntogeHme 6blan BkAoYeHb! 155 naureHToB: 54 naupyeHTa nocne neyYeHns 4pyrmmM aHTUNCUXOTUKOM
BTOPOro MOKONEHWSA MNoayyanu naanmnepuaoH 4as nepopansHoro nprumMeHenus (MO), 50 naumeHTaM nocie neyeHns
APYrIM @HTUMNCUXOTUKOM B Ha3HaueHbl MHbekUMK MIM1M, 51 naumeHTy nocie KynmpoBaHWs 060CTpeHNs 1 4 MecsLeB
neyerus MMN1M HasHavannce Hbekumn MNN3M. MNeprog HabaraeHUs coctaBun 12 mecayes. OueHKa AIMYHOCTHOrO
1 coumanbHoro GyHKLMOHNPOBAHNS NPOBOAMIACL NATb Pas: 40 Hayana fnedeHus, cnycTa 3, 6, 9 n 12 mecsaues.
Tepanus Bo Bcex rpynnax npusena K craTucTnyeckn 3Ha4MoMy CHUXEHWIO BbIPaXKEHHOCTU NO3UTUBHbIX
cvmnTomoB (p <0,001). Mpw 3ToM 6onee YyBCTBUTENIbHBIMUY K Tepanum okasanncs raantoumHaumm (p <0,001), Toraa Kak
OCTaTOYHbIV bpes ocTaBanca bosee yctonums kK Tepanuu. B rpynne MM1M n MMN3M 6onbLue NaumMeHTOB NOAHOCTLIO
3aBepLUnAn NporpamMmy nccnegosanHns (n=24, 48,0% v n=30, 58,8% cooTBeTCTBEHHO) MO cpaBHeHwWto ¢ rpynnoi MO (n=11,
20,4%). Npw 3ToM B rpynne MNMN3M oTMeudanocb Hanaydllee cnefoBaHe HazHauYeHHOM Cxeme Tepannu, MakCcrmManbHoe
YMCI0 NaLMEHTOB, NMOJIHOCTLIO 3aBepPLUVBLLUNX UCCIeA0BaHNe, paBHoe C APYrMMU rpynnaMm Kon4ecTso cy4yaeB
060CTpeHU AN HeAOCTaTOYHOM 3G PEKTUBHOCTH.



Tepanus pasnyHbIMUN ekapcTBEHHbLIMY popMamm NanvnepuaoHa obecrneynBaeT NPUMePHO PaBHbIA

TEMM N NHTEHCNBHOCTb peayKunmn O6LLI,eI7I TAXECTN LIJI/IBOCI)F)EHVII/I, MO3UTUBHbIX U HEraTUBHbLIX CUMMTOMOB. B rpynne

MN3M HabntoAanock Nydllee cobaoeHe Ha3HaYeHHON cxeMbl Tepanun 1 Hanbosblee KOANYECTBO NALMEHTOB,

NMONHOCTbIO 3aBepLUNBLLUNX nccnejoBaHme.

INTRODUCTION

The use of long-acting injectable antipsychotics (LAIs)
represents an effective treatment option for schizophrenia,
which helps overcome patient suboptimal adherence to
prescribed therapy, leading to disease relapses [1-12].
While previously long-acting forms were typically prescribed
for the chronic disease, when relapse of psychosis was
already imminent, clinical experience and recent scientific
research have shown that LAIs represent an effective
treatment strategy for patients in the early phase or in
the first episode of the disease, where preventing relapses
brings the greatest benefit [2, 4, 12]. However, LAl have
been underutilized in global practice for a long time and,
until recently, in domestic clinical practice as well [13-16].
Unfortunately, the most common reason for the neglect
of LAI prescriptions is the lack of knowledge and the
persistent beliefs of physicians that long-acting forms are
associated with a higher risk of adverse effects (AEs) and
the difficulty in managing them. There is also the real issue
that the most modern long-acting forms are expensive
and may be inaccessible for widespread use in clinical
practice [2].

Despite existing contradictions regarding the benefits
and risks and inconsistent results from randomized
controlled trials (RCTs) [17-22], most studies — both RCTs
and naturalistic — demonstrate the efficacy of treating
schizophrenia with long-acting formulations of paliperidone
[23-38]. It has been noted that paliperidone palmitate
reduces the severity of positive and negative symptoms,
hostility, aggression, and exerts a pro-cognitive effect
[25, 26, 35, 39-41].

LAI forms of paliperidone have demonstrated anti-
relapse effects, as evidenced by RCTs, meta-analyses,
and observational studies of various durations [3, 4, 28,
30-32, 38, 39, 42-48]. Among these, the dosage form of
paliperidone for administration once every three months
(PP3M) most effectively reduces relapse rates requiring

hospitalization and contributes to stabilizing remission. This
is supported, among other findings, by the extended time
between the discontinuation of the drug and the onset of
exacerbation [16, 26, 30, 35, 36, 40, 48]. Research into the
effectiveness of LAl forms of paliperidone has identified
practical predictors of sustained remission. In particular,
these include a one-point reduction in the Marder factor of
negative symptoms on the Positive and Negative Syndrome
(PANSS) scale [49], a one-point decrease on the Clinical
Global Impression (CGI-S) scale, and an increase of 7-10
points in the total score and social functioning score on
the Personal and Social Performance (PSP) scale [50].
However, recent meta-analyses do not conclusively show
that the anti-relapse effects of LAl paliperidone palmitate
are superior to other oral or injectable antipsychotics of
both generations [38, 47].

Treatment with LAl paliperidone is associated with
better adherence to prescribed therapy compared to first-
generation antipsychotics (FGAs) and even oral second-
generation antipsychotics (SGAs) [28, 29, 36, 39, 42, 43].
Improved satisfaction with treatment outcomes and
adherence to prescribed therapy have been observed even
in patients with severe schizophrenia [29, 39], although
achieving clinical stabilization in such cases often required
higher doses of the drug [29]. Some studies indicate
that paliperidone palmitate can replace clozapine in the
treatment of resistant schizophrenia [33] and reduce the
risk of suicidal behavior [30].

Paliperidone palmitate is generally well tolerated in all
its dosage forms [24-26, 28, 29, 39, 51]. Its use reduces the
need to frequently prescribe tranquilizers and medication
for managing extrapyramidal symptoms, with side effects
comparable to placebo [30, 38, 40, 51]. Only a small
number of patients discontinue therapy due to AEs, and
there is a gradual decrease in the prevalence of moderate
and severe AEs over time [16]. Among the AEs, weight
gain, hyperprolactinemia, and its associated clinical



manifestations are significantly more frequent than in
placebo groups [35, 38, 471.

Several publications highlight the positive impact of LAI
paliperidone on the quality of life and social functioning of
patients with schizophrenia [26, 36, 40, 41, 45], especially
those experiencing their first episode or recently diagnosed
[35, 37, 40, 44]. For example, patients with a disease
duration of less than 5 years or 6-10 years showed better
outcomes compared to those with a disease duration of
more than 10 years [26]. Data suggest that early initiation
of PP3M improves social functioning, extends remission
duration, and contributes to achieving “functional remission”,
characterized by a return to the previous social status and
activities [16, 28, 30, 41, 45, 46, 48, 50, 52, 53].

The introduction of long-acting paliperidone formulations
is associated with decreased burden on the health care
system, reduced direct and indirect costs, and fewer
hospitalizations and doctor visits [43, 54, 55]. High
treatment response rates, adherence to therapy, and
rapid improvements in social functioning with paliperidone
palmitate, countering the well-known challenges of early
schizophrenia, such as high relapse potential and poor
medication adherence, have led to recommendations
to use LAl forms of paliperidone, including PP3M, not
only on patients with longer disease duration, but also
at the earliest stages of the disorder [4]. This shift in
approach has been supported by research [35, 37] and
aptly summarized by the biblical phrase “the last shall be
first”, referenced by Stahl [56] in one of his articles on the
use of long-acting antipsychotics.

In Russia, there has been a noticeable increase in the
use of long-acting antipsychotics, both FGAs and SGAs
ones, over the past seven years [13, 14, 15]. Specifically,
in Moscow, from 2016 to 2021, the proportion of LAI
antipsychotics used increased more than sevenfold
(from 3% to 23%). While long-acting risperidone (LR)
dominated among LAl prescriptions in 2013-2015 (76%-
77%), the structure shifted from 2016 to 2021, with an
increased share of paliperidone formulations. By 2021,
the ratio of paliperidone to risperidone formulations
was characterized by a predominance of paliperidone
palmitate: paliperidone palmitate administered once
monthly (PP1M) accounted for 37%; PP3M — for 26%;
LR — for 37% [14]. Research has shown that proper
selection of target groups for such therapy can reduce
relapses requiring hospitalization more than tenfold,
lower hospital care costs, and shift the focus of care

from controlling the administration of multiple doses of
medications to psychosocial work, with an emphasis on the
timely identification of relapse risks, motivating recovery,
continuing education, and employment [16]. Nevertheless,
to clarify and confirm the specifics of the drug's effect on
various manifestations of a chronic mental disorder, its
social consequences, and its impact on other organs and
systems, it is imperative to conduct follow-up studies,
including “pragmatic” RCTs, in conditions closest to real-
world clinical practice [12, 29, 42].

This study aimed to evaluate the dynamics of psychosocial
functioning and clinical-psychopathological manifestations
in patients with schizophrenia during the onset of remission
on therapy with different forms of paliperidone: oral
paliperidone (OP), PP1M and PP3M in dosage forms for
injection.

The objectives of the observational program included
the following:

+ to collect data on the duration of adherence to
prescribed maintenance therapy for schizophrenia
using long-acting antipsychotic dosage forms
compared to oral dosage forms;

+ to conduct qualitative and quantitative assessments
of the severity of psychotic symptoms over time
during treatment with long-acting antipsychotics
of varying durations of action compared to oral
antipsychotics;

+ to conduct qualitative and quantitative assessments
of the severity of negative symptoms over time
during treatment with long-acting antipsychotics
of varying durations of action compared to oral
antipsychotics;

* to conduct qualitative and quantitative assessments
of the parameters of social functioning over time
during treatment with long-acting antipsychotics
of varying durations of action compared to oral
antipsychotics; and

+ to evaluate the frequency, occurrence, and
severity of AEs during treatment with long-acting
antipsychotics of varying durations of action.

METHODS

An observational cohort prospective study on the
dynamics of clinical manifestations and social functioning
in patients with paranoid schizophrenia was conducted
at specialized health care and research institutions in



Moscow and the Moscow Region (Russia): Mental-health
Clinic No. 1 named after N.A. Alexeev, Mental-health Clinic
No. 4 named after P.B. Gannushkin, Moscow Regional
Mental-health Hospital No. 5.

All patients received the therapy of paliperidone or
paliperidone palmitate based on clinical needs and
in accordance with the current clinical guidelines for
schizophrenia treatment in the Russian Federation.
The study sample consisted of male and female patients
with a confirmed diagnosis of schizophrenia who were
prescribed paliperidone as part of their treatment: OP at
daily doses ranging from 3 to 12 mg, or PP1M intramuscular
injections at approved doses of 50 to 150 mg, or PP3M
intramuscular injections at doses of 175 to 525 mg.

Data collection and monitoring for this study covered
the observation period from March 18, 2021, to April 11,
2023. The maximum observation period for an individual
patient was 12 months (360+7 days).

All patients whose mental state and social functioning
dynamics were monitored received comprehensive
information about the study and provided written
informed consent to be included. The study protocol,
patient information materials, informed consent forms,
and case report forms were reviewed and approved by
the Independent Ethics Committee at Mental-health Clinic
No. 1 named after N.A. Alexeev (Meeting minutes No. 01
dated March 1, 2021).

Inclusion criteria:
All participants

« Diagnosed paranoid schizophrenia according to
the International Classification of Diseases 10t
Revision (ICD-10) (F20), including F20.00 (continuous
course), F20.01 (episodic course with progressive
deficit), F20.02 (episodic course with stable deficit),
F20.03 (episodic remitting [recurrent] course),
F20.09 (observation period of less than one
year).

* Male or female patients aged 18 to 65 years
inclusive at the time of provision of consent to
participate in the study.

+ Patients for whom the attending physician
determined that oral paliperidone or paliperidone
palmitate (administered monthly or every three

months via intramuscular injection) was a viable
treatment option. The physician’s decision to
prescribe the medication was based solely on
clinical indications, independent of the study
design.

+  Presence of mild or moderate delusional ideas or
hallucinations that did not necessitate intensified
therapy or a shift to more intensive mental health
care (e.g., hospitalization or a day hospital setting).

+  Written informed consent to the collection of
socio-demographic and medical data, responses
to psychometric scales, and the processing of
anonymized socio-demographic and medical
data.

+ Aschizophrenia relapse experienced and resolved
3 to 6 months prior to the study, with treatment
resulting in symptomatic improvement, allowing
the patient to enter the stabilization and
maintenance (anti-relapse) therapy phase by the
time of consent.

+ Health condition and contraindications: based on
medical examination, history, and key vital signs,
absence of diseases that, in the physician’s opinion
and after reviewing the Summary of Product
Characteristics (SmPC), would be a contraindication
to the use of paliperidone.

Group 1

+ The patient received OP treatment for no more
than 7 days, and the decision to prescribe OP in
any dose was made by the treating physician based
on clinical needs for the benefit of the patient,
rather than for the purposes of the study.

+ The patient had been treated with another
antipsychotic for at least 4 months after remission
of a schizophrenia relapse.

Group 2

+ The patient began treatment with intramuscular
PP1M no more than 7 days prior, or the treating
physician made a clinical decision to prescribe
PP1M at any dose based on the patient’s clinical
needs.

+ The patient had been treated with another
antipsychotic for at least 4 months after remission
of a schizophrenia relapse. Before inclusion in the
second group, the patient had undergone an initial
course of OP or risperidone of any duration but not
less than 3 days.



Group 3

+ The patient began treatment with intramuscular
PP3M no more than 7 days prior, or the treating
physician made a clinical decision to prescribe PP3M
at any dose based on the patient’s clinical needs.

* The patient had been treated with PP1M for at
least 4 months after remission of a schizophrenia
relapse.

Exclusion criteria:
All participants

*  The presence of any other mental disorder diagnosis,
aside from paranoid schizophrenia.

+ Refusal of the patient to participate in the
observation and/or assessment of his/her mental
state using clinical psychometric scales.

« Participation of the patient in any other clinical
or observational drug study or other treatment
methods.

« Contraindications to paliperidone, determined
by the treating physician based on the
clinical presentation of the disease, existing
comorbidities, and other individual risks, as well
as contraindications specified in the instruction for
the use of paliperidone, approved by the Ministry
of Health of the Russian Federation.

*  Presence of clinically significant somatic diseases
such as kidney, liver, cardiovascular, respiratory
system disorders, cerebrovascular diseases
in a decompensated stage, cancer and other
progressive diseases, for which paliperidone is
contraindicated.

* Ahistory of severe drug allergies or hypersensitivity
to paliperidone, risperidone, or their components,
or allergy to three or more different medications.

+  Other contraindications to the use of paliperidone,
as determined by the instructions for use or the
physician’s judgment.

A patient was excluded from the program in the following
cases:

+  Withdrawal of informed consent, refusal to take
the medications prescribed as part of the program,
or refusal to undergo the procedures of the
observational program.

* The need to discontinue paliperidone due to side
effects, the risk of worsening of physical illness, or
worsening of mental health.

« If, in the physician’s opinion, there was a
need to change the therapy regimen, such as
replacing antipsychotics or prescribing a second
antipsychotic with a marked selective antipsychotic
effect.

+ Any other situation where discontinuation, change
of therapy, or the decision to end the observation
was made by the treating physician or the patient
in their best interest.

+ Other circumstances that prevented proper
treatment and observation of the patient.

The patients, whose mental state was the subject of
monitoring, were divided into three observation groups:
1) those receiving OP; 2) those receiving the injectable
PP1M; and 3) those receiving the injectable PP3M. Since
the patients experienced individually expressed symptomes,
course, and history of schizophrenia, concomitant therapy
(mood stabilizers, antidepressants, tranquilizers, and
other drugs with predominantly sedative effects, as well
as medications to manage neurological symptoms) was
allowed. This therapy was prescribed by the treating
physician based on clinical indications, such as existing
affective disorders, sleep disturbances, and the side
effects of psychopharmacotherapy. The prescription,
discontinuation, selection, and dose adjustment of all
paliperidone dosage forms and other concomitant
medications were made based on the indications for these
medications, the recommended doses in the instructions
for usage, the clinical need, and the interests of the patients,
rather than the objectives of the study.

The observational program included 155 patients, who
either had completed the observation program or had
withdrawn for various reasons (Table 1).

A qualitative determination of psychopathological
manifestations and an ordinal assessment of symptom
severity were conducted at baseline, before the start of
treatment, on Day 1 (Visit 1), and subsequently on days
90 (Visit 2), 180 (Visit 3), 270 (Visit 4), and 360 (Visit 5) of
outpatient treatment, with an acceptable interval of £7 days.
Thus, the maximum duration of the observation period
for each patient was 360 days (52 weeks or 12 months).

The main data collection method was a clinical-descriptive
approach, which involved studying the patient's history,
identifying complaints about health, observing patient's
mental and physical condition over time, and examining



the specifics of social functioning. For the study, a case

report form was developed, which included anonymized

data on age, diagnosis, concomitant therapy, presence or

absence of treatment-related AEs, predominant symptoms,

and their severity. The start and end times of the study

were recorded, along with the reasons for termination.

To quantitatively assess the dynamics of various clinical

manifestations of schizophrenia and the quality of social

functioning, at all visits the following scales were used:
1. PSP scale, developed as a result of the integration

of the Diagnostic and Statistical Manual of Mental
Disorders 4% revision (DSM-IV) Social and Occupational
Functioning Assessment Scale (SOFAS) and the Global
Assessment Functioning (GAF) scale. The PSP is a scale
with a maximum score of one hundred points, divided
into 10 equal intervals with ordinal designations [57].
The assessment takes into account four categories
of functioning: socially useful activities, personal
and social relationships, self-care, and disturbing

. OP (n=54) PP1M (n=50) PP3M (n=51)
Variables f(%) (%) (%)
Male 25 (46.3) 24 (48.0) 24 (47.1)
Female 29 (53.7) 26 (52.0) 27 (52.9)
Ez'%gggs's 11 (20.4%) 8 (16.0%) 16 (31.4%)
F20'01 20 (37.0%) 33 (66.0%) 31 (60.8%)
F20.03 12 (22.2%) 2 (4.0%) 3(5.9%)
F20:O9 11 (20.4%) 7 (14.0%) 1(2.0%)
Age
Mean (SD) 36.1(10.2) 38.4(9.41) 38.6(9.22)
Duration of
schizophrenia 11.24 (9.05) 13.42 (8.67) 12.52 (8.22)
Mean (SD)
Number of
hospitalizations | 3.65 (4.05) 4.50 (4.03) 5.08 (4.75)
Mean (SD)

and aggressive behavior. The scale has proven to be
a reliable and quick tool for measuring personal and
social functioning, with several advantages compared
to other tools [57-61].

. The DSM-5 Clinician-Rated Dimensions of Psychosis

Symptom Severity (CRDPSS) scale, which allows the
clinician to quantitatively assess the severity of core
psychotic symptoms, including disorganized speech,
delusions, hallucinations, abnormal psychomotor
behavior, negative symptoms, as well as cognitive
impairments, depression, and mania — a total
of 8 items. The severity of psychotic symptoms is
rated on a 5-point scale from 0 (symptom absent) to
4 (symptom present and significantly pronounced),
based on the clinician’s judgment, and it can be
completed during a routine clinical examination.
The clinician is asked to rate the severity of each
symptom the patient experienced over the past
seven days [62-65]. Despite the controversial and
even critical assessments of the CRDPSS consistency,
convergent validity, and inter-rater reliability [66, 67],

Total (n=155) Statistical analysis

(%)

X>-test

73 (47.1) N

8 (52.9) ¥?=0.030; df=2; p=0.985

35 (22.6%)

84 (54.2%) N .

e X*=24.536; df=6; p=0.000319

19 (12.3%)
One-way ANOVA
OP vs PPTM:
MD=-2.31; t=-1.22; df=152; p=0.443
OP vs PP3M:

37.70964) MD=-2.534; t=-1.348; df=152; p=0.371
PP1M vs PP3M:
MD=-0.228; t=-0.119; df=152; p=0.992
OP vs PP1M:
MD=2.18; t=1.28; df=152; p=0.407
OP vs PP3M:

el MD=-1.289; t=-1.28; df=152; p=0.727
PP1M vs PP3M:
MD=0.891; t=0.517; df=152; p=0.863
OP vs PP1M:
MD=-0.852; t=-1.01; df=152; p=0.570

439 (4.30) OP vs PP3M:

MD=-1.430; t=-1.709; df=152; p=0.205
PP1M vs PP3M:
MD=-0.578; t=-0.678; df=152; p=0.777



we attempted to apply it, as it remains an accessible
tool in general practice based on clinical examination
and can be useful in gauging the severity of different
schizophrenia symptoms and predicting the course
of the psychosis [68].

3. The Symptoms Qualifier Scales (SQS) from ICD-11,
which include six other sections (domains) of mental
disorders that are commonly observed in individuals
with primary psychotic disorders: positive symptoms,
negative symptoms, depressive symptoms, manic
symptoms, psychomotor symptoms, and cognitive
symptoms. These sections “were selected by the ICD-11
Working Group on Schizophrenia and Other Primary
Psychotic Disorders through a careful review of the
literature and the scientific validation process. Indeed,
these areas align well with the general consensus on
important areas of schizophrenia and other psychotic
disorders” [65, 69]. Each of the domains can be rated
on a 4-point scale, from 0 (symptom absent) to 3
(symptom present and significantly pronounced).

4. CGI-S scale, which allows for a general assessment
of the severity of the mental disorder based on the
physician’s clinical opinion [70-74].

5. The 4-ltems Negative Symptoms Assessment (NSA-4)
scale consists of four items, each rated on a scale from
0 to 4. The scale is an abridged and adapted version for
broader clinical use of the NSA-16 (16-Items Negative
Symptoms Assessment) scale, which includes four
items selected verbatim: restricted speech quantity,
reduced emotion, reduced social drive, and reduced
interests, as well as an overall summary rating. Each
of the four items and the total negative symptoms
are scored on a scale from 1 to 6, where “1” indicates
no reduction compared to normal behavior, and
“6" indicates a significant reduction or absence of
behavior with severe functional impairment [75].

The primary effectiveness measure in the observational

program was a statistically significant increase in the final

mean score on the PSP scale, with a final score increase
of at least 10.7 points (17.1%), which corresponds to

the minimal detectable change calculated for it [60].

Additional effectiveness measures included a reduction

in the manifestations of schizophrenia and, specifically,

a statistically significant decrease in the scores of individual

items of the dimensional assessments on CRDPSS and SQS,

the mean CGI-S score, and the mean total score on the

NSA-4 scale. The time to premature study discontinuation

in the 3 compared groups was used as an exploratory
parameter.

The general characteristics of the population were presented
using descriptive statistical methods, with continuous
data expressed as means and standard deviations (SD),
medians, and the first and third quartiles (Q1 and Q3).
Comparisons of interval values were made using one-way
analysis of variance (ANOVA), with a Tukey adjustment for
multiple comparisons. Categorical data were presented
as absolute and relative frequencies. The comparison
of the baseline values of the representation of different
clinical variants of schizophrenia and psychopathological
syndromes in independent samples was conducted using
Pearson's chi-squared test.

Primary and secondary parameters were studied in
a separate repeated measures ANOVA model with a fixed
group factor and an assessment of between-group contrasts
based on changes in scores on the respective scales
between visit 1 and visits 2, 3, 4, and 5.

Analysis of differences in the time to premature study
discontinuation was conducted using Kaplan-Meier survival
curves, with the differences between the groups compared
using the Log-rank test, which calculates the mean duration
of participation in the study for each group and the relative
risk in case of full study completion.

All types of analyses were conducted using the software
products jamovi v. 2.3 (The jamovi project, 2022) and IBM
SPSS Statistics 26.

RESULTS

The analysis included 155 patients, who either completed
the observation program or withdrew for various reasons.
Descriptive statistics for the overall sample are presented
in Table 1. The total sample consisted of 54 patients receiving
OP, 50 patients receiving PP1M intramuscular injections,
and 51 patients receiving PP3M intramuscular injections.
Patients receiving different dosage forms of paliperidone
did not show significant differences in terms of sex, age,
disease duration, and number of hospitalizations.

A total of 155 patients were diagnosed with paranoid
schizophrenia. Cases with a diagnosed episodic (recurrent)
course (F20.03) were the most common and patients with
an episodic course with progressive deficit (F20.01) were
the fewest in the OP group, compared to other groups.



OP (n=54) PP1M (n=50)
f(%) f(%)
Result of study
Completed 11 (20.4) 24 (48.0%)
Withdrew 43 (79.6) 26 (52.0)

Reasons for withdrawal

lack of efficacy 10 (18.5%) 10 (20.0%)

AE 7 (13.0%) 3(6.0%)
non-compliance 6 (11.1%) -
]§W|tch|ng to another dosage 18 (33.3%) 12 (24.0%)
orm

unknown reasons 2 (3.7%) 1(2.0%)

Patients with an episodic course with progressive deficit
(F20.09) were more common in the PP1M group. In the
PP3M group, patients with a continuous course (F20.00)
were more common than in other groups and fewer patients
had a recurrent course (F20.03) or a short observation
period (less than one year) (F20.09) compared to the OP
group. The opposite ratios of patients with episodic and
continuous courses of schizophrenia in the OP and PP3M
groups likely contributed to the fact that, at baseline visit,
the dimension “hallucinations” was higher in the OP group,
while the dimension “negative symptoms” and the total
score on the NSA-4 scale were higher in the PP3M group.
However, the baseline values of the clinically similar domains
“Positive symptoms” and “Negative symptoms” on the SQS
(ICD-11) scale did not show significant differences across
the groups (Table S1 in the Supplementary).

Table 2 presents data on the number of patients who
completed all visits and withdrew from observation and
the reasons for premature withdrawal of patients receiving
different dosage forms of paliperidone. In the PP1M and
PP3M groups, the numbers were approximately the same:
about half of the patients completed all visits and completed
observation, while in the OP group, significantly fewer
patients completed the study. Withdrawal of a third of
patients receiving OP treatment and a quarter of patients
receiving PP1M is explained by their switching to more long-
acting dosage forms of paliperidone — PP1M and PP3M,

Statistical

PP3M (n=51) Total (n=155) q
5 analysis

iy & X% df; p-value

30 (58.8%) 65 (41.9) x?=17.042; df=2;

21(41.2) 90 (58.1) p=0.000179

12 (23.5%) 32 (20.7%)

4 (7.9%) 14(9.0)

- 6 (3.9%) X?=19.356; df=8;
p=0.010796

2 (3.9%) 32 (20.7%)

3 (5.9%) 6 (0.11%)

respectively. This decision was made by the physician in
accordance with the protocol of this observational study
and in the interests of successful treatment of the patient.
In the PP3M group, two cases of return to PP1M treatment
were associated with the lack of free access to the drug
at the required time. Discontinuation of observation due
to relapses of schizophrenia or insufficient efficacy of
paliperidone was observed in all groups with approximately
identical frequency of about 20%. Cases of non-compliance
with the prescribed therapy or refusal to continue treatment
were reported only in the OP group. Also, in all groups,
in isolated cases, patients mixed the next visit, and it was
impossible to determine the reasons behind their refusal
to participate in the observation.

Analysis of the time to completion of participation in
the observation (Figure 1) demonstrated that in the PP1M
and PP3M groups, a greater proportion of patients fully
completed the study program (n=24, 48,0% and n=30,
58,8%, respectively) compared to the OP group (n=11,
20,4%). The mean survival time in the OP group was 154.926
days (95% CI: 120.270-189.582), while in the PP1M group,
it was 250.320 days (216.884-283.756), and in the PP3M
group, itwas 281.618 days (251.848-311.388). Testing for
equality of survival distributions among the three groups
showed statistically significant differences (x2=28.381, df=2,
p=0.0001, Log-Rank test). Early withdrawal from the study
in the OP group was mainly due to a switch by patients
in this group to another dosage form of paliperidone,
which was based on the patient’s interests; i.e., either
at the patient’s request or for clinical reasons. Despite
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the seemingly higher number of patients completing the
full observation program and a somewhat higher mean
survival time in the PP3M group compared to the PP1M
group, the Log-rank test did not show significant differences
(x3=1.292, df=1, p=0.256).

At the baseline visit, there were no significant differences
in the scores of the SQS Positive, Negative, and Depressive
symptom domains, as well as in the “Hallucinations”,
“Delusions”, “Negative Symptoms”, and “Depressive
Symptoms” scales from the dimensional assessment
of the CRDPSS. The mean CGI-S, NSA-4, and PSP
scores likewise did not show significant differences
across the 3 groups (Table S2, Table S3 and Table S4
in the Supplementary).

The two-way repeated-measures ANOVA conducted
across the entire sample of patients receiving paliperidone
demonstrated a consistent and statistically significant
reduction in the severity of negative and depressive
symptoms as measured by the SQS (Table 3, Figure 2A, B),
the hallucinations, delusions, negative symptoms, and
depressive symptoms as assessed by the CRDPSS (Table 4,
Figures 3), negative symptoms according to NSA-4 (Table 5
and Figure 4), and the overall severity of schizophrenia on
the CGI-S scale (Table 5 and Figure 5).

Group

—— OP

—— PP1M

PP3M
PP3M-censored
OP-censored
PP1M-censored

—+
—+

Day
Group 0 100 200 300 400
oP 54 40 27 16 14
PP1M 50 42 35 28 25
PP3M 51 46 38 33 31

A more detailed analysis revealed a significant reduction
in the SQS positive symptoms domain compared to the
baseline in the overall sample by visit 4 (t=3.976; p <0.001;
Piue,~0-002), but this parameter subsequently returned to
its baseline levels. However, in the individual comparison
groups (OP, PP1M, and PP3M), no significant differences
in positive symptoms were found either across the groups
or visits. A reduction in the severity of negative symptoms
was observed as early as at visit 2 (t=3.658; p <0.001;
Piue,~0-005) and remained throughout subsequent visits.
Significant differences were identified only in the PP1M
group between visits 1 and 3 (t=3.942; p <0.001; p, ., =0.015),
while no statistically significant differences were observed
between the groups at any visit. Depressive symptoms
on the SQS had improved by visit 2 (t=3.278; p=0.002;
P, ~0-014), with significant differences from the baseline
remaining throughout all subsequent visits. However, no
significant differences were observed either between the
comparison cohorts or across visits within them.

In the CRDPSS domains for the entire patient sample,
a significant reduction from the baseline was achieved in
“hallucinations” by visit 2 (t=4.228; p <0.001; p, ., <0.001)
and was maintained throughout subsequent visits. However,
a slight increase in hallucinations was noted in the OP
cohort between visits 4 and 5 (Figure 3A). Significant
improvement in the “delusions” domain of the CRDPSS from



Table 3. Changes in three Symptoms Qualifier Scales domain scores (positive, negative and depressive symptoms) with
statistically significant differences*

. Sum of Mean 2

Source of variation Squares df Square F P n an

Visit 2.54 4 0.634 5.58 <0.001 0.024 0.083

Visit x Dosage form 1.55 8 0.194 1.71 0.098 0.015 0.052
Positive Residual 28.16 248 0.114 - - - -
symptoms

Dosage form 5.33 2 2.67 243 0.098 0.051 0.073

Residual 67.92 62 1.10 - - - -

Visit 3.19 4 0.797 7.33 <0.001 0.039 0.106

Visit x Dosage form 1.65 8 0.206 1.84 0.070 0.020 0.056
Negative Residual 27.72 248 0.112 - - 2 2
symptoms

Dosage form 0.512 2 0.256 0.311 0.734 0.006 0.010

Residual 51.131 62 0.825 - - - -

Visit 7.63 4 1.908 10.933 <0.001 0.071 0.133

Visit x Dosage form 1.26 8 0.157 0.901 0.516 0.012 0.025
Depressive Residual 49.57 248 0.175 - - - -
symptoms

Dosage form 4.87 2 2.437 3.93 0.024 0.045 0.100

Residual 44.06 62 0.621 - - - -

Note: df — the degrees of freedom; p — the significance level (p-value); n? — effect size measure; n?p — adjusted effect size indicator; *Two-way
Repeated-measures ANOVA results.
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Figure 2. Dynamics of Symptoms Qualifier Scales scores in the paliperidone groups.

Note: SQS — the Symptoms Qualifier Scales; OP — oral paliperidone; PP1M — paliperidone palmitate once a month; PP3M — paliperidone palmitate
once every three months.

Source: Reznik et al., 2024
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Table 4. Changes in the DSM-5 Clinician-Rated Dimensions of Psychosis Symptom Severity dimension scores with statistically
significant differences across the visits or study groups*

Sum of

Mean

. 5
Source of variation squares df square F p n 'Iz,,
Visit 14.39 4 3.597 1433 <0.001 0.093 0.188
Visit x Dosage form 4.19 8 0.524 2.09 0.038 0.027 0.063
Hallucinations | Residual 62.23 248 0.251 - - - -
Dosage form 0.328 2 0.164 0.138 0.872 0.002 0.002
Residual 73.961 62 1.193 - - - -
Visit 5.54 4 1.386 8.20 <0.001 0.025 0.117
Visit x Dosage form 1.79 8 0.224 1.32 0.232 0.008 0.041
Delusions Residual 41.92 248 0.169 = . = .
Dosage form 15.3 2 7.65 3.08 0.053 0.070 0.090
Residual 153.9 62 2.48 = . = .
Visit 7.76 4 1.941 9.87 <0.001 0.049 0.472
Visit x Group 3.27 8 0.408 2.08 0.039 0.021 0.244
Disorganized  p.qiqq) 48.75 248 0.197 ; ; ; ;
speech
Group 1.56 2 0.781 0.483 0.619 0.010 0.010
Residual 100.33 62 1.618 - - - -
Visit 22.38 4 5.596 26.56 <0.001 0.134 0.300
Visit x Dosage form 1.93 8 0.241 1.14 0.335 0.011 0.036
Negative Residual 52.25 248 0.211 ; ; ; ;
symptoms
Dosage form 13.9 2 6.96 5.59 0.006 0.083 0.153
Residual 77.2 62 1.24 - - - -
Visit 3.68 4 0.920 5.92 <0.001 0.030 0.028
Visit x Group 2.01 8 0.251 1.61 0.121 0.017 0.015
Cognitive Residual 38.53 248 0.155 ; ; ; ;
symptoms
Group 7.84 2 3.92 3.07 0.053 0.062 0.060
Residual 79.16 62 1.28 - - - -
Visit 10.57 4 2.642 12.48 <0.001 0.082 0.079
Visit x Group 463 8 0.579 2.74 0.007 0.038 0.035
Psychomotor  p.qiqal 52.49 248 0.212 . = . =
symptoms
Group 0.285 2 0.142 0.133 0.876 0.002 0.002
Residual 66.312 62 1.070 - = - =
Visit 17.08 4 4.271 10.752 <0.001 0.079 0.148
Visit x Group 2.34 8 0.293 0.737 0.658 0.011 0.023
Depressive Residual 98.51 248 0.397 10.752 - - -
symptoms
Group 8.55 2 4.27 2.91 0.062 0.039 0.086
Residual 90.94 62 1.47 - - - -
Visit 0.298 4 0.0746 2.10 0.082 0.015 0.014
Visit x Group 0.609 8 0.0761 2.14 0.033 0.029 0.029
Manic Residual 8.825 248 0.0356 - ; - ;
symptoms
Group 0.340 2 0.170 0.935 0.398 0.017 0.016
Residual 11.272 62 0.182 = . = .

Note: df — the degrees of freedom; p — the significance level (p-value); n2 — effect size measure; n?p — adjusted effect size indicator; *Two-way

Repeated-measures ANOVA results.
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Figure 3. Dynamics of Clinician-Rated Dimensions of Psychosis Symptom Severity scale scores in the paliperidone groups.

Note: CRDPSS — Clinician-Rated Dimensions of Psychosis Symptom Severity scale; OP — oral paliperidone; PP1IM — paliperidone palmitate once
a month; PP3M — paliperidone palmitate once every three months.

Source: Reznik et al., 2024

Table 5.Changes in the Clinical Global Impression scale, 4-Items Negative Symptoms Assessment scale and the Personal

and Social Performance scale scores with statistically significant differences between the visits or study groups*

Source of variation :::.a?:s df 2’:‘ zaa':e F P n? rlzp
Visit 8.89 4 2.223 16.05 <0.001 0.082 0.206
Visit x Group 1.63 8 0.203 1.47 0.170 0.015 0.045
CGI-S Residual 34.36 248 0.139 - - - -
Group 7.70 2 3.850 4.31 0.018 0.071 0.122
Residual 55.33 62 0.892 - - - -
Visit 1206.3 4 301.57 59.406 <0.001 0.028 0.489
Visit x Group 26.5 8 3.32 0.653 0.732 0.005 0.021
NSA-4 Residual 1258.9 248 5.08 - - - -
Group 480 2 240.0 5.25 0.008 0.083 0.145
Residual 2835 62 45.7 - - - -
Visit 6903 4 1725.9 52.48 <0.001 0.170 0.458
Visit x Group 706 8 88.3 2.68 0.008 0.017 0.080
PSP Residual 8156 248 329 - - - -
Group 2690 2 1345 3.77 0.028 0.066 0.109
Residual 22103 62 357 - - - -

Note: df — the degrees of freedom; p — the significance level (p-value); n? — effect size measure; n?p — adjusted effect size indicator; CGI-S —

the Clinical Global Impression scale; NSA-4 — the 4-ltems Negative Symptoms Assessment scale; PSP — the Personal and Social Performance scale;

*Two-way Repeated-measures ANOVA results.
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the baseline was also achieved by visit 2 (t=4.111; p <0.001;
Pouey <0-001) and was maintained across all visits. In this
domain, there was a worsening of the state of delusion
compared to baseline levels in the OP group at the final
visit (Figure 3B), which noticeably affected the overall result,
leading to no significant differences between visits 1 and 5.
A more pronounced, gradual improvement was observed
in the “negative symptoms” domain. Statistically significant
differences were noted by visit 2 (t=4.018; p <0.001;
Prue,~0-001), with a significant positive trend maintained
across all subsequent assessments. In the comparison
cohorts, significant differences were detected only at visit
3 between the PP1M and PP3M groups (t=3.739; p <0.001;
Pruiey=0-030). In the CRDPSS “depressive symptoms” domain,
significant differences for the entire sample emerged
by visit 3 (t=3.459; p <0.001; p,,,,=0.008) and remained
throughout the study. However, in individual comparison
cohorts, no significant differences were identified between
the visits or across the groups after Tukey's adjustment.

Post-hoc comparisons of the CGI-S and NSA-4 scales
across the entire sample of patients receiving paliperidone
confirmed a statistically significant reduction in disease
severity, based on the clinician’s global assessment, and
a decrease in the severity of negative symptoms by visit 2
(t=4.639; p <0.001; p,,.,<0.001 and t=4.68; p <0.001;
Priey <0-001, respectively), with sustained positive dynamics
throughout the observation period (Figures 4 and 5).
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However, among patients taking different dosage forms
of paliperidone, significant changes in CGI-S compared
to the baseline were observed only in the OP group at
visit 4 (t=4.523; p <0.001; p,,,,.,=0.002), in the PP1M group
starting from visit 3 (t=4.2147; p <0.001; p, ., =0.007) and
continuing until the end of the observation period, while
no significant changes were detected in the PP3M group.
Intergroup differences were identified only between the
OP and PP3M groups and only at visit 4 (t=3.749; p <0.001;
Pruey <0-027). The CGI-S scale, which provides a global
synthetic impression of disease severity, primarily reflects
the clinician’s assessment of the psychotic symptom severity
and, therefore, in our observations it assumes a generally
flat character, similar to the dynamics of positive symptoms
on the SQS scale. The dynamics of negative symptoms
on the NSA-4 scale were more pronounced across all
three comparison groups, with significant differences
observed at visit 3 (OP group: p, ., =0.003; PP1M and PP3M
groups: p,,., <0.001) and maintained across all subsequent
assessments. Notably, the NSA-4 variance is generally
similar to the dynamics of the CRDPSS negative symptom
domain (Figures 3D and 4).

The assessment of social and personal functioning using
the PSP scale in the overall sample treated with all dosage
forms of paliperidone showed improvement (Table 5,
Figure 6), with statistically significant differences achieved as
early as visit 2 (t=5.24; p <0.001; p, .., <0.001) and a steady
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improvement observed at subsequent visits. A significant
overall intergroup difference was found between patients
receiving PP1M and PP3M (t=2.4508; p=0.017; p,,,,, =0.044),
although no differences were detected at individual visits.
In the OP group, the mean PSP score increased by more
than 17.2% from the baseline value (49.2) to visit 3 (62.5) and
by 34% by the end of the observation period (65.8). In the
PP1M group, the mean PSP score similarly increased by
about 17.2% from the baseline value (50.8) to visit 3 (59.6)
and by 34% (65.8) by the end of the observation period.
Inthe PP3M group, the mean PSP score increased by more
than 17.2% ultimately by the final visit reaching 60.5 points.

A total of 88 patients (56.8%) reported experiencing
AEs. AEs were reported by 35 patients (64.8%) in the
OP group, 25 patients (50%) in the PP1M group, and 26
patients (51.0%) in the PP3M group. The full list of AEs
is presented in Table 6. In the OP group, eight AEs occurred
in >5.5% of the patients: weight gain, in six patients (11.1%);
increased appetite, in five (9.3%); akathisia, in five (9.3%);
hyperprolactinemia, in five (9.3%); irregular menstrual
cycles, in five (9.3%); COVID-19, in four (7.4%); reduced
attention, in four (7.4%); and anxiety, in four (7.4%). Other
AEs were reported as isolated cases. In the PP1M group,
10 AEs occurred in >5.5% of the patients: COVID-19, in
five patients (10.0%); hyperprolactinemia, in five (10.0%);
reduced attention, in four (8.0%); akathisia, in three (6.0%);

irregular menstrual cycle, in three (6.0%); weight gain, in
three (6.0%); increased appetite, in three (6.0%); headaches,
in three (6.0%); drowsiness, in three (6.0%); and anxiety,
in three (6.0%). In the PP3M group, 11 AEs occurred in
>5.5% of the patients: hyperprolactinemia, in six patients
(11.8%); weight gain, in five (9.8%); COVID-19, in five (9.8%);
tremor, in five (9.8%); akathisia, in four (7.8%); irregular
menstrual cycles, in four (7.8%); increased appetite, in four
(7.8%); dizziness, in four (7.8%); insomnia, in four (7.8%);
tachycardia, in three (5.9%); and reduced attention, in
three (5.9%). Although no statistically significant differences
were found (Table 7), likely due to the sample size, it
is noteworthy that extrapyramidal symptoms, including
newly identified cases, were slightly more frequentin the
OP group (Table 8). Overall, the profile of AEs was similar
to and typical of paliperidone. Across all three cohorts, the
most common AEs were mild extrapyramidal symptoms
(akathisia and tremor, which had minimal impact on the
patients’ overall condition), hyperprolactinemia and its
clinical manifestations, increased appetite, weight gain,
and a situational AE of COVID-19, which proved generally
mild and not considered a serious AE, except in one case
where it was led the physician to discontinue therapy.

DISCUSSION

An observational study was conducted to evaluate the
clinical dynamics and social functioning ability of patients
with schizophrenia undergoing therapy with three dosage
forms of paliperidone: OP, PP1M, and PP3M.

In the OP group, compared to the other groups, the cases
with a diagnosed episodic (recurrent) course (F20.03) — the
most favorable course in schizophrenia — were significantly
more common and patients with an episodic course with
progressive deficit (F20.01) were the fewest. Patients
with an episodic course with progressive deficit (F20.09)
were significantly more common in the PP1M group.
In the PP3M group, patients with a continuous course
(F20.00) were significantly more common than in the
other groups (p <0.05), and fewer patients had a recurrent
course (F20.03) or a short observation period (less than
one year) (F20.09) compared to the OP group. This likely
explains the higher baseline values for the “Hallucinations”
dimension of the CRDPSS in the OP group and the more
pronounced negative symptoms on the CRDPSS and
NSA-4 scales in the PP3M group. Overall, these patterns
reflect the continued practice of prescribing long-acting
formulations of paliperidone to patients with a long-term



Table 6. List and frequency of adverse effects observed in the study

All patients (n=155) OP (n=54) PP1M (n=50) PP3M (n=51)
Adverse effects

f % f % f % f %
Any AE 88 56.8 35 64.8 25 50.0 26 51.0
Registered EPS 28 18.1 12 22.2 8 16.0 8 15.7
Newly identified EPS 16 10.3 7 13.0 4 8.0 4 7.8
Akathisia 23 14.8 9 16.7 6 12.0 8 15.7
New akathisia 12 7.7 5 9.3 3 6.0 4 7.8
Acute dystonia 2 1.3 1 1.9 1 2.0 - -
Hypokinesia 4 2.6 2 3.7 1 2.0 1 2.0
New hypokinesia 2 1.3 1 1.9 = = 1 2.0
Tremor 16 10.3 7 13.0 4 8.0 5 9.8
New tremor 7 4.5 3 5.6 2 4.0 2 3.9
Hypersalivation 3 1.9 1 1.9 1 2.0 1 2.0
New hypersalivation 1 0.7 = = = = 1 2.0
Tardive dyskinesia 1 0.7 - - - - 1 2.0
New tardive dyskinesia - - - - - - -
Hyperprolactinemia 16 10.3 5 9.3 5 10.0 6 11.8
Gynecomastia 6 3.9 2 3.7 2 4.0 2 3.9
Galactorrhea 5 3.2 2 3.7 1 2.0 2 3.9
Irregular menstrual cycle 12 7.7 5 9.3 3 6.0 4 7.8
Weight gain 15 9.7 6 1.1 3 6.0 5 9.8
Weight loss 3 1.9 1 1.9 - - 2 3.9
Diarrhea 3 1.9 2 3.7 - - 1 2.0
Nausea 6 3.9 3 5.6 1 2.0 2 3.9
Increased appetite 12 7.7 5 9.3 3 6.0 4 7.8
Decreased appetite 5 3.2 2 3.7 1 2.0 2 3.9
Hyperglycemia 2 1.3 - - - - 2 3.9
Bradycardia 4 2.6 - - 2 4.0 2 3.9
Increased blood pressure 2 1.3 1 1.9 - - 1 2.0
Tachycardia 7 4.5 3 5.6 1 2.0 3 5.9
Rash 1 0.7 1 1.9 - - - -
COVID-19 14 9.0 4 7.4 5 10.0 5 9.8
Dizziness 6 3.9 1 1.9 1 2.0 4 7.8
Headache 7 4.5 3 5.6 3 6.0 1 2.0
Decreased attention 1 7.1 4 7.4 4 8.0 3 5.9
Somnolence 7 4.5 3 5.6 3 6.0 1 2.0
Insomnia 9 5.8 3 5.6 2 4.0 4 7.8
Anxiety 8 5.2 4 7.4 3 6.0 1 2.0

Note: f(%) — frequency and percentage; EPS — extrapyramidal symptoms ; AE — adverse effects; OP — oral paliperidone; PP1M — paliperidone

palmitate once a month; PP3M — paliperidone palmitate once every three months.
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Adverse effects | Statistical
Group analysis
f % X% df; p-value
OP (n=54) 35 64.8
_ X?=2.931; df=2;
PP1M (n=50) 25 50.0 p=0.249
PP3M (n=51) 26 51.0

and continuous disorder, who are typically characterized
by poorer adherence to prescribed therapy, often poor
social support in their efforts to adhere to uninterrupted
treatment, and, at the same time, milder exacerbations.
Itis important to note that in patients with prolonged and
continuous schizophrenia, exacerbations tend to be less
acute. Symptoms such as agitation, mania, negativism,
hostility, and aggression are less pronounced than in the
early stages of the disease or in cases with an episodic
course. Such deteriorations are often less acute than in
periodic forms of schizophrenia, tend to be transient, and
are easier to manage through dose adjustments of long-
acting antipsychotics. In relatively new cases or previously
established recurrent courses of schizophrenia, physicians
have higher hopes for better patient compliance and high-
quality remission; there are also concerns about side
effects, which are harder to manage under the influence
of LAl antipsychotics. In periodic forms and during the
early stages of the disease, physicians typically combine
antipsychotics with mood stabilizers, and they have to
prescribe additional oral antipsychotics alongside LAI
antipsychotics, or choose combinations of antipsychotics
with selective and sedative effects—or even antipsychotic
cocktails. The known characteristics of disease progression
and the nature of the exacerbations sometimes lead
physicians to consider it risky to include such patients in
observational studies. Furthermore, they may promptly
initiate additional therapy at the first signs of worsening
symptoms or even due to dissatisfaction with the effects
of LAl antipsychotics. In other words, we are still grappling
with our own apprehensions and biases regarding the use
of long-acting antipsychotics. These factors can influence
clinical judgments about the effectiveness of a particular
drug or its specific dosage form.

This study showed that a 12-month course treatment
with different dosage forms of paliperidone, administered
at flexible doses according to clinical needs, results in

Adverse effects | Statistical
Group analysis
f % X% df; p-value
OP (n=54) 12 22.2
B X?=2.991; df=2;
PP1M (n=50) 8 16.0 p=0.236
PP3M (n=51) 8 15.7

a statistically significant improvement in the primary efficacy
endpoint — the final PSP score — as well as statistically
significant and clinically meaningful improvements
in secondary efficacy endpoints, such as the total
scores of dimensional scales assessing the severity of
psychopathological manifestations of schizophrenia, as
proposed in the DSM-5 and ICD-11 classifications, short
psychometric methods for assessing overall disease severity
(CGI-S), and the severity of negative symptoms (NSA-4).
Overall, the results of this study confirm that any dosage
form of paliperidone is equally effective in improving clinical
manifestations of schizophrenia and social functioning,
and is a well-tolerated treatment option for schizophrenia
during the remission phase.

The most notable result in the paliperidone treatment
was the improvement in social functioning. By the end of
treatment with all three dosage forms of paliperidone,
a statistically significant increase in final PSP values was
achieved, exceeding the established minimal detectable
change for this scale. The slower improvement in PSP in
the PP3M group, compared to the OP and PP1M groups,
can be explained by the more persistent nature of negative
symptoms, which significantly affect social functioning,
as well as the longer duration of paliperidone use before
inclusion in the PP3M group and, therefore, an earlier
achievement of the potential effects of this medication on
social functioning and the depletion of available recovery
resources.

The analysis of the dynamics of the SQS and CRDPSS
domains of positive symptoms during the stabilization
phase after a schizophrenic episode with three different
forms of paliperidone provided conflicting results. In the
overall sample of patients receiving any dosage form of
paliperidone, a decrease in the SQS “Positive Symptoms”
domain was observed by visit 4. However, in the three
compared groups, there was primarily either a slight
decrease or fluctuations in the dynamics of the “Positive



Symptoms” domains, and only in the PP1M group was
there a statistically significant reduction in the “Positive
Symptoms” category by visit 4.

A rapid and significant decrease was observed in the
CRDPSS “Hallucinations” and “Delusions” domains in
the overall sample by visit 2. However, in the individual
observation groups, only the PP1M group showed a
statistically significant reduction in the “Hallucinations”
domain at visits 2, 3, 4, and 5 compared to the baseline,
but with no significant differences between the visits.

No significant changes were observed in the “Delusions”
domain in any of the observation categories. It should be
noted that the concept of “positive symptoms” encompasses,
in addition to hallucinations and delusions, associated
features such as agitation, motor dysfunction, disorganized
mental activity, and certain affective disturbances. Therefore,
tracking changes in such a broad parameter as “positive
symptoms"” during stabilization and the establishment of
remission is challenging and the dynamics of the domains of
SQS from ICD-10 and CRDPSS from DSM-5 cannot fully align.

The slowing-down, cessation, or absence of positive
dynamics in the CRDPSS “Hallucinations” and “Delusions”
domains can be explained by the fact that the observational
study was conducted in outpatient settings, where patients
were in the process of entering remission of varying
quality, with relatively minor fluctuations in the intensity
of positive symptoms. Significant weakening of these
symptoms was typically observed only in the first weeks
or months, after which some kind of ceiling to further
improvement was reached. The significantimprovement in
hallucinations in the PP1M group, in our view, is linked to
the fact that, firstly, paliperidone has most often recently
been prescribed in this group, which by itself brought
about results and, secondly, unlike in the OP group, the
medication was able to fully manifest its antipsychotic
properties due to uninterrupted use. In contrast, patients
in the PP3M group joined after prolonged treatment with
PP1M, when the best antipsychotic effects of paliperidone
had already been observed. The dispersion curves for
“delusions” appear to be the least steep, reflecting the
overall resistance to the treatment of delusional ideas,
and particularly in the cases with residual delusions.
In other words, during the treatment of an exacerbation,
affective-delusional symptomatology and delusions as part
of hallucinatory-paranoid syndrome rapidly improve. As
for chronic interpretation delusions or residual delusional
ideas during stabilization and remission, despite therapy,

they may persist for many months, or even years, which,
in our opinion, is reflected in the results of this study.

The positive dynamics of the dimensional assessment of
negative symptoms, particularly pronounced in the CRDPSS
“negative symptoms” domain in the overall sample and
separately in the PP1M group, can be explained by the
fact that reliable relapse prevention ensures a gradual
reduction in negative symptoms. The differences observed
between the two groups receiving long-acting dosage
forms of paliperidone may be related to the fact that
the PP3M group included patients with generally more
persistent mental disorders, typical of continuous forms
of schizophrenia. The reduction in negative symptoms
is even more clearly observed using the NSA-4 scale,
confirming paliperidone’s pronounced anti-deficit effect.
The fact that the two groups, which received different
dosage forms, experienced a similar reduction in the
severity of negative symptoms shows that paliperidone
not only has anti-deficit properties with minimal AEs on
the cortical dopamine system, but also that through its
anti-relapse effect, it creates the necessary conditions
and, most importantly, provides enough time to engage
resources for a natural restoration of the mental function.

Additionally, prolonged remission under well-monitored
therapy creates conditions for the gradual alleviation of
depression, which is especially noticeable in the OP group,
where patients are first experiencing paliperidone therapy,
often after treatment with atypical antipsychotics (AAPSs)
and with initially more pronounced depressive symptoms.
The switch to paliperidone facilitates a recession of post-
psychotic depression.

The CGI-S scale, which provides a physician’s global
synthetic impression of disease severity, actually relies
mainly on assessing the severity of psychotic symptoms,
and, therefore, in this observation, it has a generally flat
character, similar to the dynamics of positive symptoms
on the SQS scale.

Treatment with long-acting dosage forms of paliperidone —
PP1M and PP3M — was characterized by a higher completion
rate, exceeding that of oral paliperidone by 2.5 times, and
a significant difference in the mean treatment duration
and the distribution of patients continuing medication
(using statistical terminology, the “survival” of patients
on therapy) in the groups receiving long-acting dosage
forms of paliperidone (PP1M and PP3M). The main reason
for the premature discontinuation by patients in the
OP group was their transition to the long-acting dosage



form of paliperidone — PP1M — based on the treating
physician’s decision on therapeutic appropriateness or at
the patient’s request.

Itis particularly noteworthy that among the three therapy
groups, the PP3M demonstrated the best adherence to the
prescribed therapy regimen, included the highest number
of patients who fully completed the study, and achieved
an incidence of exacerbations or lack of efficacy equal to
that of the other groups. This was despite the fact that
the PP3M group included the highest number of patients
with a continuous course of schizophrenia and, in total,
more patients with more treatment-resistant forms of the
disease, including continuous and episodic with progressive
deficit (F20.00 + F20.01) — 46 patients in total (90.2%).

The use of paliperidone demonstrated not only the
effectiveness, but also the safety of the therapy: no serious
AEs were recorded in the patients, and any AEs that occurred
were mild or moderate. No significant differences were
found between the compared groups in terms of the
overall frequency of AEs, their specific types, including AEs
that led to exiting the study. The slightly more frequent
occurrence of AEs, especially those newly identified, in the
PO group can be explained by the fact that some patients
were receiving paliperidone for the first time, meaning that
AEs characteristic of the medication occurred early in their
treatment. In contrast, patients in the PP1M and PP3M
groups had previously been on paliperidone according to
the instructions and shown at least satisfactory tolerability.
Among the AEs in all three groups, the most common
were mild EPS, weight gain, hyperprolactinemia, and its
associated clinical manifestations. The good safety profile
of all the forms of paliperidone is consistent with findings
from other studies.

This study was observational and attempted to tack as
close as possible to real-world clinical practice. It was
not blinded, did not involve randomization, and used
straightforward inclusion criteria and the simplest tools to
assess symptom severity. The observational design of the
study led to selective inclusion in different observations. For
example, in the OP group, half of the patients had never
previously received paliperidone and more often included
were cases with periodic forms of schizophrenia and shorter
observation periods. In contrast, the PP3M group more
frequently consisted of patients with continuous forms of
schizophrenia, who typically experience more pronounced

and persistent negative symptoms, consistently exhibit
poorer social functioning, and, most importantly, lower
sensitivity to any antipsychotic therapy. Such preferential
selection may have influenced the lag in the dynamics of
many scales for assessing positive and negative symptoms,
and most notably, the social functioning indicators, which
likely explains the slower dynamics in the parameters of
the positive and negative symptom scales and, especially,
the delayed recovery in social functioning.

The study design did not include a scale assessment
for patients who withdrew from the observation, and
during the analysis, imputation of missing data was not
performed, because the goal of the study was to analyze
the treatment characteristics in real-world clinical practice
settings for patients who adhered to therapy throughout
the observation period. However, the lack of accounting
for data from the withdrawn patients could have led to
distorted results due to a “survivorship bias,” where cases
of unsuccessful therapy with premature discontinuation
remain unexamined.

The observational nature of the study as well as its
implementation in routine medical practice predetermined
the limited sample size in each of the therapy dimension.
While the total number of patients receiving different
forms of paliperidone allowed for identifying general
trends in the dynamics, the minimally acceptable sample
size in each of the compared groups could have created
conditions for a Type Il error in inter-group comparisons.

The choice of brief psychometric scales, such as NSA-4,
CRDPSS, and SQS, was also dictated by the observational
design, within which the use of more reliable and precise,
widely accepted, methods for quantitative assessment,
common in RCTs, was challenging and beyond the scope
of routine medical practice. The scales used were less
accurate, limiting the possibilities of statistical analysis. This
may be why statistically significant differences were not
found between the samples of patients receiving different
forms of paliperidone. However, it is likely that the extended
observation period allowed us to obtain convincing,
statistically significant differences in the dynamics of the
general condition, specific psychopathological symptoms,
and the level of social functioning.

CONCLUSION

In this 12-month observational study of the dynamics
of psychosocial functioning and psychopathological
symptoms in patients with paranoid schizophrenia who



received three different dosage forms of paliperidone
during their remission phase in real-world clinical practice
settings, statistically significant and clinically meaningful
improvements were detected in the overall mental state and
specific schizophrenia symptom groups - positive, negative,
depressive symptoms, and, especially, social functioning.
Therapy with injectable dosage forms was characterized
by a longer treatment duration and a higher frequency
of completion of the observation period. Therapy with
both oral and injectable paliperidone was well tolerated,
and among the side effects, extrapyramidal symptoms,
hyperprolactinemia and its clinical manifestations, increased
appetite, and moderate weight gain predominated. These
side effects generally align with those described in RCTs
and listed in the instructions for the use of the drug.
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