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Abstract
Background and Objectives  Identifying key factors for a successful transition from once-monthly paliperidone palmitate 
(PP1M) to three-monthly paliperidone palmitate (PP3M) is crucial for improving treatment outcomes, enhancing patient 
adherence, and reducing relapse risk in patients with schizophrenia. Providing region-specific insights for evidence-based 
clinical decisions can aid clinicians in optimizing transition strategies for Chinese patients with schizophrenia. Therefore, 
the objective of this post hoc analysis of a double-blind parallel-group multicenter phase 3 study (NCT01515423) was to 
identify factors related to the disease stabilization that may allow for a successful transition from PP1M to PP3M in the 
treatment of Chinese patients with schizophrenia.
Methods  Adults (18–70 years) diagnosed with schizophrenia using the Diagnostic and Statistical Manual of Mental Disor-
ders, fourth edition text revision, for over 1 year and with a baseline Positive and Negative Syndrome Scale (PANSS) total 
score between 70 and 120 were entered into an open-label (OL) phase receiving PP1M for 17 weeks. After the 17-week OL 
phase, patients who met the criteria necessary for stabilization were randomized (1:1) to PP1M (fixed-dose, 50, 75, 100, or 
150 mg eq.) or PP3M (fixed-dose, 175, 263, 350, or 525 mg eq.) in a 48-week double-blind phase. Stabilization was defined 
as a PANSS total score < 70, PANSS item (P1, P2, P3, P6, P7, G8, G14) scores ≤ 4, and a reduction in Clinical Global 
Impression Severity (CGI-S) score of ≥ 1 from OL baseline. This post hoc analysis evaluated changes and trends in symptom 
severity using PANSS, changes in mental states using CGI-S, and changes in personal and social functioning using Personal 
and Social Performance (PSP) scores from baseline to the endpoint of the OL phase in patients who either met or did not meet 
the stabilization criteria (stabilized versus non-stabilized group). Comparison of changes and trends in the clinical scores 
between the stabilized group and non-stabilized group were conducted using linear mixed model and Mann–Kendall trend 
analysis, respectively. Univariate and multivariate logistic regression analyses were conducted to explore factors associated 
with stabilization status for transition.
Results  Of 296 patients enrolled, 210 achieved disease stabilization (106 patients and 104 patients were randomized to PP1M 
and PP3M, respectively). Significant downward trends in the PANSS and CGI-S scores were detected in the stabilized patients 
(n = 210, ZPANSS = −2.21, p = 0.028; ZCGI-S = −2.21, p = 0.028) but not in the non-stabilized patients (n = 86). No significant 
trends in the PSP scores were observed in either group. The factors significantly associated with disease stabilization were 
the CGI-S score at baseline [odds ratio (OR) = 0.22, 95% confidence interval (CI): 0.09, 0.5), reduction of the PANSS score 
at week 13 (OR = 1.11, 95% CI: 1.06, 1.17), and reduction of CGI-S score at week 13 (OR = 2.27, 95% CI: 1.03, 5.02).
Conclusion  A lower CGI-S total score at baseline and greater reductions in PANSS and CGI-S scores at week 13 were 
associated with patients achieving disease stabilization, that may allow for a successful transition. Evidence from this study 
indicates that better disease condition at baseline, early functional improvement and symptomatic relief were the key factors 
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associated with disease stabilization. The findings may guide clinicians to identify suitable patients for transition from PP1M 
to PP3M and further optimize the use of PP3M in China.
Clinical Trials Registration  EudraCT number: 2011-004889-15 and ClinicalTrials.gov (identifier: NCT01515423) for the 
original double-blind randomized study.

Key Points 

Patients with schizophrenia showed improvements in 
Positive and Negative Syndrome Scale (PANSS) scores, 
Clinical Global Impression Severity (CGI-S) scores, and 
Personal and Social Functioning (PSP) scores during the 
17-week open-label phase with once-monthly paliperi-
done palmitate (PP1M) treatment.

Patients who had a lower CGI-S score at baseline were 
more likely to achieve disease stabilization upon transi-
tioning to PP3M.

Significant reductions in PANSS and CGI-S scores at 
week 13 were also predictors of successful transition and 
disease stabilization in patients switching to PP3M.

1  Introduction

1.1 � Schizophrenia

Schizophrenia is a chronic, recurrent, highly disabling psy-
chotic disorder [1]. Only 10–15% of patients may have sig-
nificant improvements in clinical and social domains, and up 
to 80% of patients may experience a relapse within 5 years of 
the initial diagnosis [2, 3]. Relapse means more than just the 
return of symptoms as it has been reported to induce brain 
structural changes that can potentially result in disease pro-
gression and treatment resistance [4]. Treatment discontinu-
ation is the most common cause of relapse in schizophrenia 
[5]. Patients who discontinue their medication are five times 
more likely to relapse than those who continue [6]. Compro-
mised adherence has been associated with poor prognosis, 
such as worsening of symptoms and functional outcome and 
an increased risk of suicidal ideation and behavior [7–11]. 
Moreover, the healthcare burden associated with a diagnosis 
of schizophrenia is substantial due to the relapses and stress 
experienced by caregivers, which consistently result in an 
increase in re-hospitalization, length of stay, and cost [12, 
13]. These challenges foster the need for employing newly 
designed long-acting injectable (LAI) antipsychotics that are 
especially tailored for patients who have a history of non-
adherence to oral antipsychotic treatment (OAT).

1.2 � LAI Antipsychotics

The 2020 American Psychiatric Association Clinical Prac-
tice Guideline for the treatment of schizophrenia recom-
mended that patients with a history of poor or uncertain 
adherence should receive treatment with LAI antipsychot-
ics [14]. Overall, results in a global population have dem-
onstrated that LAIs are indeed more effective than or at 
least comparable to OAT in improving clinical outcomes 
across different study designs [15, 16]. Once-monthly pali-
peridone palmitate (PP1M) formulation is a common LAI 
formulation and was launched in China in 2012 [17]. Past 
studies have shown that treatment with PP1M significantly 
improves medication adherence and effectively reduces the 
risk of recurrence while also promoting social functioning 
[18–20]. As a result, three-monthly paliperidone palmitate 
(PP3M) was subsequently developed to optimize the formu-
lation and lengthen the injection interval [21]. Compared 
with PP1M, PP3M is noninferior in safety and efficacy and 
has the extra advantage of increasing adherence because of 
the reduction in dosing frequency [22–24]. Expert consensus 
in China has recommended that LAI antipsychotics should 
be a treatment choice for all patients with schizophrenia and 
that patients should be switched to the longer formulation 
if they reach stabilization, i.e., Positive and Negative Syn-
drome Scale (PANSS) total score ≤ 70 and selected PANSS 
item (P1, P2, P3, P6, P7, G8, G14) scores ≤ 4 [25]. PP3M 
is therefore a promising treatment option for those patients 
who are in a stable state following treatment with PP1M or 
who simply cannot adhere to a dosing schedule of monthly 
injections [26].

1.3 � Considerations for Transition from PP1M 
to PP3M

Timing of the therapeutic transition from PP1M to PP3M 
needs to be carefully considered. Premature transition may 
result in an ineffective or intolerable dose, resulting in an 
increased risk of relapse or adverse event [26, 27]. The 
treatment duration with PP1M must be at least 4 months 
to ensure patients’ symptoms are stable before switching 
to PP3M [26]. Several factors may potentially impact treat-
ment outcomes, including disease-related factors (baseline 
state, duration of illness, and symptom reduction, etc.), 
medication-related factors (previous antipsychotic drug use, 
medication dose and adherence, etc.) and other sociodemo-
graphic factors (age, sex, and race, etc.) [27–29]. Clinical 
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guidelines for the dosage of LAI antipsychotics that should 
be employed for transition remain unclear. Even though 
there are several studies evaluating LAI transition strate-
gies, the Chinese population has rarely been included in the 
process of developing an effective strategy for transitioning 
patients with schizophrenia from PP1M to PP3M [27, 30]. 
Most practicing clinicians in China rely primarily on their 
clinical experience to decide whether to switch a patient 
from PP1M to PP3M [18]. Exploring the factors associated 
with a successful transition could provide a useful reference 
for clinicians and help them identify patients who would 
benefit optimally for undergoing treatment transition.

To provide a more specific understanding of the clinical 
characteristics associated with disease stability in patients 
receiving PP1M, we conducted a post hoc analysis focusing 
on a Chinese patient subgroup from a double-blind placebo-
controlled relapse–prevention study that evaluated the effi-
cacy and safety of PP3M compared with PP1M in patients 
with schizophrenia (NCT01515423) [23]. Only patients 
treated with PP1M who fulfilled protocol-defined criteria of 
stabilization based on the Positive and Negative Syndrome 
Scale (PANSS) in the open-label phase were randomized to 
either PP3M or PP1M in the double-blind phase. Therefore, 
meeting the criteria for randomization in the double-blind 
phase served as an indicator of stabilization and successful 
transition from PP1M to PP3M. We compared the charac-
teristics of Chinese patients who met stabilization criteria 
(randomized) with those who did not (non-randomized) and 
explored the factors associated with successful transition.

2 � Methods

2.1 � Patients

The full methodology of the original study has been pre-
viously published [23]. Distinctively, this post hoc analy-
sis was exclusively conducted in the subgroup of Chinese 
patients. In this study, adult patients from China (male and 
female aged from 18 to 70 years) diagnosed with schizophre-
nia (based on the Diagnostic and Statistical Manual of Men-
tal Disorders, fourth edition, text revision DSM-IV-TR cri-
teria) for ≥ 1 year, and whose PANSS scores were between 
70 and 120, were included as eligible subjects. Exclusion 
criteria included an active DSM-IV-TR diagnosis other than 
schizophrenia, significant risk of suicidal behavior, history 
of substance dependence within 6 months before screening, 
involuntary admission to a psychiatric hospital at screening, 
history of neuroleptic malignant syndrome, tardive dyskine-
sia, any unstable or significant medical or neurological ill-
ness, morbid obesity [body mass index (BMI) > 40 kg/m2], 

or other systemic diseases, cognitive impairment, risk fac-
tors for prolonged QT interval, torsade de pointes, or sudden 
death. Patients with a history of medication intolerability or 
lack of response to risperidone or paliperidone were also 
excluded from this trial.

The study protocol of the trial was reviewed by an inde-
pendent Ethics Committee or Institutional Review Board at 
each Chinese site (listed in Online Resource Table S1). The 
trial was conducted in compliance with the Declaration of 
Helsinki consistent with Good Clinical Practices and appli-
cable regulatory requirements. Written informed consent 
was obtained from all patients before enrollment.

2.2 � Study Design

The original study consisted of four phases: a screening 
phase (up to 3 weeks), an open-label phase (17 weeks with 
flexible doses of PP1M), a double-blind phase (48 weeks 
with fixed doses), and a follow-up phase (Fig. 1). A washout 
period and oral tolerability testing was performed during the 
screening phase. After results from the screening labs and 
electrocardiograms (ECGs) were available, patients entered 
the open-label phase, where all patients received PP1M for 
17 weeks [day 1: 150 mg eq. (deltoid; day 8: 100 mg eq. 
(deltoid); weeks 5 and 9: flexibly dosed 50, 75, 100, or 150 
mg eq. (deltoid or gluteal); week 13: same dose of PP1M 
as at week 9). Then, patients with predefined disease sta-
bilization criteria entered the double-blind phase and were 
further randomized to receive a fixed dose regimen into the 
PP3M group (175, 263, 350, or 525 mg eq.), which was 3.5 
times the last dose of PP1M, and was administered every 3 
months; the months in between patients received placebo 
to maintain the blinding conditions, while the PP1M group 
(50, 75, 100, or 150 mg eq.) followed with the 48-week 
follow-up period.

Clinical stabilization was defined as a PANSS score < 70 
and scores of ≤ 4 for the PANSS items P1 (delusions), P2 
(conceptual disorganization), P3 (hallucinatory behavior), 
P6 (suspiciousness /persecution), P7 (hostility), G8 (uncoop-
erativeness), and G14 (poor impulse control) at last observa-
tion carried forward (LOCF).

To investigate the factors associated with disease stabili-
zation that may allow for a successful transition from PP1M 
to PP3M, the present study focused on data reported in the 
open-label phase where patients were given 17-week PP1M. 
By week 17, patients who met the predefined disease stabili-
zation criteria were considered to be in the stabilized group 
eligible for randomization, while those who did not meet 
the stabilization criteria were included in the non-stabilized 
group and did not go into the randomization process.
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2.3 � Study Outcomes

The purpose of this study was to identify factors that influ-
enced disease stabilization to allow for transition from PP1M 
to PP3M.

Disease stabilization and remission of neuropsychiatric 
symptoms were evaluated by the 30-item PANSS scale, 
which consists of three sub-scales (including 7 items assess-
ing positive symptoms, 7 items assessing negative symp-
toms, and 16 general psychopathology items) [31]. It was a 
seven-point scale rated from one (symptoms absent) to seven 
(extreme). A total scale score was calculated ranging from 
30 to 210. Higher scores represent more severe symptoms. 
The PANSS score was measured at baseline and at weeks 
1, 5, 9, 13, and 17.

The Personal and Social Performance (PSP) was used 
to assess psychosocial functions, which were incorporated 
into four domains (socially useful activities, personal and 
social relationships, self-care, and disturbing and aggressive 
behavior) [32]. The PSP provided a single, overall rating 
score ranging from 1 to 100, where higher scores represent 
better personal and social functioning. The PSP score was 
measured at baseline and at weeks 1, 9, and 17.

The one-item Clinical Global Impression Severity scale 
(CGI-S) was used to assess illness severity. It is a seven-
point scale rated from one (normal, not at all ill) to seven 
(among the most extremely ill) [33]. Higher scores represent 
more severe illness. The CGI-S score was measured at base-
line and at weeks 5, 9, 13, and 17.

Regarding the exploration of factors influencing the sta-
bilization status before transition, the following potential 
factors were analyzed:

(1)	 Demographics—age and sex;
(2)	 Treatment related factors—types of antipsychotic medi-

cations before enrollment, administration of clozapine 
before enrollment, and the dose of the last single injec-
tion before randomization;

(3)	 Clinical scores—the total and reduction score of 
PANSS, PSP, and CGI-S at baseline and at each time 
point.

2.4 � Statistical Analysis

This post hoc analysis included patients who enrolled in the 
open-label phase and made a comparison between those 
who met disease stabilization criteria and those who did not. 
Demographic and baseline clinical characteristics between 
groups were summarized and compared using t-test or chi-
squared test. The percentage of patients with stabilization 
over time was calculated and compared between groups 
using Fisher’s exact test.

A linear mixed model was fitted to evaluate the change 
in the clinical score, including PANSS total score, CGI-S 
score, and PSP total scores during the open-label phase 
after adjustments for baseline characteristics. Mann–Ken-
dall trend test [34] was used to evaluate the trend in the 

Fig. 1   Study flowchart show-
ing randomized and non-
randomized populations. PP1M 
once-monthly paliperidone 
palmitate, PP3M three-monthly 
paliperidone palmitate
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change of the clinical score within each group during the 
open-label phase.

Univariate and multivariate logistic models were fitted to 
evaluate the influencing factors for successful transition. Ini-
tially, a univariate analysis was applied and those independ-
ent variables with a p < 0.1 were considered as candidate 
variables in the multivariate logistic model (Online Resource 
Table S2). A multivariate logistic regression analysis was 
then performed to determine the variables that were sig-
nificantly associated with disease stabilization. A variance 
inflation factor (VIF) < 5 was used as a threshold to avoid 
multicollinearity issues.

3 � Results

3.1 � Demographic and Baseline Characteristics

Overall, 296 patients from China were included in this post 
hoc analysis. The proportion of males (43.6%) was lower 
than that of females (56.4%). The mean [standard devia-
tion (SD)] age was 32.2 (10.6) years. Patients’ mean (SD) 
PANSS score, CGI-S score, and PSP total score at baseline 
were 87.1 (12.0), 4.8 (0.7), and 51.5 (13.4), respectively.

Of the included patients at week 17 of the open-label 
phase, 210 (71%) met the predefined stabilization criteria 
and 86 patients did not meet the criteria. At baseline of the 
open-label phase, patients who met the stabilization crite-
ria had significantly lower PANSS and CGI-S scores but 
a higher PSP score than non-stabilized patients (Table 1).

3.2 � Assessment of Clinical Outcomes

During the week 17, open-label, flexible-dose phase when 
patients received PP1M, PANSS, CGI-S, and PSP scores 
improved in both the stabilized and non-stabilized group 
(Fig.  2a–c). For all visits during the open-label phase, 
PANSS scores of stabilized patients were significantly lower 
than those of the non-stabilized patients at all time points, 
from baseline to week 17. At baseline, the least squares (LS) 
mean of the PANSS total score was 90.05 [95% confidence 
interval (CI): 87.42, 92.68] in the non-stabilized group and 
85.93 (95% CI: 84.33, 87.53) in the stabilized group. After 
four-monthly doses of PP1M, at week 17, the least squares 
(LS) mean of the PANSS total score decreased from 85.93 
to 56.61 in the stabilized group and from 90.05 to 83.66 
in the non-stabilized group. The LS mean difference in the 
PANSS score between the two groups was significant with 
a score difference of −4.11 (95% CI: −7.18, −1.05, p < 
0.05) at baseline and −27.05 (95% CI: −31.46, −22.65, p < 
0.001) at week 17.

Compared with the non-stabilized group, the CGI-S 
scores in the stabilized group were significantly lower at 

each follow-up visit from baseline to week 17. CGI-S scores 
decreased from 4.66 at baseline to 3.01 in the stabilized 
group and from 4.97 to 4.58 in the non-stabilized group at 
week 17. The mean differences in the CGI-S score between 
the two groups changed from −0.30 (95% CI: −0.48, −0.13, 
p = 0.001) at baseline to −1.58 (95% CI: −1.87, −1.28, p < 
0.001) at week 17.

The PSP total scores of the stabilized patients were 
all significantly higher than those of the non-stabilized 
patients (p < 0.05). The PSP total scores increased from 
52.74 to 67.92 in the stabilized patients and from 48.57 
to 49.85 in the non-stabilized patients. The mean differ-
ence in the PSP total score was significant between the 
two groups with a value of 4.17 (95% CI: 0.93, 7.41, p < 
0.05) at baseline and 18.07 (95% CI: 14.77, 21.38, p < 
0.001) at week 17.

Trend analyses in the stabilized and non-stabilized 
patients revealed a significant downward trend in the 
PANSS and CGI-S scores in the stabilized patients 
(ZPANSS = −2.21, p = 0.028; ZCGI-S = −2.21, p = 0.028) 
and no significant trends in the non-stabilized patients 
(ZPANSS = 0.00, p = 1.000; ZCGI-S = −1.23, p = 0.221). 
There was no significant trend in the PSP score in either 
group of patients (Zstabilized = 1.04, p = 0.296; Znon-stabilized 
= 1.04, p = 0.296.

During the OL phase, the percentage of patients who 
met the stabilization criteria was constantly higher in the 
group eligible for randomization by week 17 (from 17.6% 
at week 1 to 78.6% at week 13) compared with that of the 
group ineligible for randomization (from 12.0% at week 
1 to 18.2% at week 13, Fig. 3).

3.3 � Factors Associated with Stabilization Allowing 
for Successful Transition

The total PANSS, CGI-S, total PSP scores at baseline, the 
dose of the last single injection before randomization, the 
reduction in the PANSS score at weeks 1, 5, and 13, and the 
CGI-S score at weeks 5 and 13, all demonstrated p < 0.1 in 
the univariate analysis and were included in the multiple 
regression analysis.

Multivariable logistic models of included factors from 
the univariate analysis demonstrated that the CGI-S score 
at baseline [odds ratio (OR) = 0.22, 95% CI: 0.09, 0.51, p 
< 0.001], reduction in the PANSS score at week 13 (OR = 
1.11, 95% CI: 1.06, 1.17, p < 0.001), and reduction in the 
CGI-S score at week 13 (OR = 2.27, 95% CI: 1.03, 5.02, 
p = 0.043) were significantly associated with a successful 
transition from PP1M to PP3M after adjustment (Table 2).
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4 � Discussion

This post hoc analysis of an open-label clinical trial explored 
potential factors associated with disease stabilization that 
may allow for a successful transition from PP1M to PP3M 
among Chinese patients with schizophrenia, including pre-
existing conditions, demographics, and clinical scores.

4.1 � Disease Stabilization and Better Disease 
Condition

Our analysis demonstrated that achieving disease stabiliza-
tion was associated with a better initial disease condition at 
baseline and with symptomatic and functional improvement 
during the open-label phase, especially in the early stage. 
Specifically, patients in the stabilized group exhibited bet-
ter disease management, as evidenced by notable improve-
ment in PANSS, CGI-S, and PSP scores, compared with the 
non-stabilized group. The proportion of patients achieving 
disease stabilization was significantly higher at all follow-up 
visits after week 1 in the group defined as stabilized by week 
17 than that in the group defined as non-stabilized by that 
time. In addition, greater improvement in the PANSS and 

CGI-S scores was observed in the stabilized group during 
the open-label phase and showed a steeper trend in improve-
ment when compared with the non-stabilized group, espe-
cially within the first 4 weeks. Our findings are consistent 
with previous studies that showed lower psychopathology 
or illness severity scores at baseline and early improvement 
in symptoms or functioning were predictive of symptomatic 
remission [35, 36]. Results from previous studies highlight 
the significance of identifying early improvement and trends 
in symptoms and functions in patients treated with PP1M, 
so as to achieve subsequent treatment conversion. However, 
demographic and treatment-related factors were not found to 
be associated with disease stabilization. These findings may 
indicate that follow-up is of equal importance for patients, 
irrespective of prior antipsychotic medication use [37].

4.2 � Factors Related to Disease Stabilization

Results from the multivariate analysis revealed that a lower 
CGI-S score at baseline and greater reduction in PANSS 
and CGI-S scores at week 13 were significantly associated 
with disease stabilization. Similar results were observed in 
another study conducted in Chinese patients with schizo-
phrenia, which concluded that symptom and functional 

Table 1   Open-label baseline demographics and disease characteristics by stabilization status

CGI-S Clinical Global Impression-Severity, PANSS Positive and Negative Syndrome Scale, PSP Personal and Social Performance, SD standard 
deviation

Characteristics Overall (n = 296) Non-Stabilized 
group (n = 86)

Stabilized group 
(n = 210)

p value

Age, years [mean (SD)] 32.21 (10.61) 32.78 (10.57) 31.97 (10.65) 0.553
Sex, n (%) 0.157
 Female 167 (56.4) 54 (62.8) 113 (53.8)
 Male 129 (43.6) 32 (37.2) 97 (46.2)

Total PANSS [mean (SD)] 87.13 (12.03) 90.05 (12.27) 85.93 (11.76) 0.007
CGI [mean (SD)] 4.75 (0.69) 4.97 (0.69) 4.66 (0.67) 0.001
Total PSP Score [mean (SD)] 51.53 (13.4) 48.57 (12.5) 52.74 (13.6) 0.015
Took antipsychotics before enrollment [n (%)] 0.518
 No 80 (27.0) 21 (24.4) 59 (28.1)
 Yes 216 (73.0) 65 (75.6) 151 (71.9)

Number of antipsychotics drug categories taken before enrollment 
[mean (SD)]

1.29 (1.34) 1.43 (1.62) 1.24 (1.20) 0.262

Categories of antipsychotics drug taken before enrollment [n (%)] 0.622
 0 80 (27) 21 (24.4) 59 (28.1)
 1 121 (40.9) 34 (39.5) 87 (41.4)
 ≥ 2 95 (32.1) 31 (36.0) 64 (30.5)

Took clozapine before enrollment [n (%)] 0.587
 Yes 5 (1.7) 2 (2.3) 3 (1.4)
 No 291 (98.3) 84 (97.7) 207 (98.6)
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improvements were commonly associated with favora-
ble outcomes [38]. However, while the significant effect 
revealed in this study was a reduction in PANSS at week 
5, we found the cut-off to be week 13. A reduction in the 
PANSS at week 13 further emphasizes the cumulative effect 
of improvement and the importance of continued follow-up.

In our study, CGI-S had the greatest effect when com-
pared with PANSS. A one-point reduction in the CGI-S 
total score was associated with in a 2.2-fold increase in the 
likelihood of achieving stabilization. This was consistent 
with another similar study conducted in a global popula-
tion, which examined the predictors of achieving remission 

in patients with schizophrenia treated with PP3M [39]. 
These results indicated it was feasible for psychiatrists to 
apply either the CGI-S or the PANSS rating instruments 
to identify whether a patient was suitable for switching 
from PP1M to PP3M therapy. However, it is more time-
consuming for psychiatrists to conduct a comprehensive 
evaluation using the PANSS scale, which is longer and 
more tedious to conduct. The CGI-S score is preferred due 
to its simplicity [40]. A study of four large clinical trials 
of antipsychotic medications also support the validity of 
extrapolating from the CGI-S to the PANSS [41].

Fig. 2   Least squares mean a PANSS total scores, b PSP scores, and 
c CGI-S scores during open-label PP1M and PP3M treatment in 
randomized and non-randomized patients. CGI-S Clinical Global 
Impression-Severity, LS least square, PANSS Positive and Negative 

Syndrome Scale, PP1M once-monthly paliperidone palmitate, PP3M 
three-monthly paliperidone palmitate, PSP Personal and Social Per-
formance
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4.3 � Implications for Clinical Practice

Treatment with PP3M represents a different paradigm 
in the management of schizophrenia [23]. LAIs not only 
ensure that patients with adherence challenges receive 
their medication, but also effectively addresses hidden 
non-adherence and alleviates patients from the daily dose 
regimen [42]. Given the high relapse rate associated with 
mental illness, long-period maintenance medication is 
a fundamental principle to follow during the treatment 
period. Typically, drug maintenance therapy lasts for 3–5 
years, and many patients may even require medication for 
the rest of their lives [43]. Compared with PP1M, PP3M 
is noninferior in safety and efficacy, with a significant 
advantage in treatment adherence reported in the real 
world [22–24]. Furthermore, a subgroup analysis has also 
suggested that PP3M is efficacious in East Asian popula-
tions with no new safety issues when compared with the 
global population [44].

As PP3M has a longer half-life than PP1M and pre-
mature transition to PP3M may cause unsatisfactory out-
comes [22], it is crucial to ensure dose effectiveness and 

Fig. 3   Percentage of patients 
with stabilization over time

Table 2   Factors associated with successful transition from once-
monthly paliperidone palmitate (PP1M) to three-monthly paliperi-
done palmitate (PP3M)

CGI-S Clinical Global Impression-Severity, CI confidence interval, 
LOCF last observation carried forward, OR odds ratio, PANSS Posi-
tive and Negative Syndrome Scale
1 Variables that demonstrated p < 0.1 in the univariate logistic regres-
sion analysis (Online Resource Table S2) were included for analysis 
in this model
2 PANSS reduction at week 13 LOCF is defined as PANSS score at 
week 13 minus PANSS score at baseline
3 CGI-S reduction at week 13 LOCF is defined as CGI-S score at 
week 13 minus CGI-S score at baseline

Factor in logistic regression model Multivariate analysis1 (back-
ward elimination method)

OR (95% CI) p value

CGI-S at baseline 0.22 (0.09, 0.51) < 0.001
PANSS reduction at week 13 LOCF2 1.11 (1.06, 1.17) < 0.001
CGI-S reduction at week 13 LOCF3 2.27 (1.03, 5.02) 0.043
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tolerability at steady plasma concentration. It has been 
recommended that patients with schizophrenia should be 
treated with PP1M and respond well to PP1M for at least 
4 months—with the same last two consecutive doses con-
sidered proper—before transitioning to PP3M from PP1M 
[27]. Those patients who had early and clinically mean-
ingful improvements in disease symptoms and severity 
while establishing a stable PP1M dose were more likely 
to achieve remission following the transition to PP3M 
[39]. Although PP1M has been approved in China for 10 
years, LAIs remain underutilized in clinical practice, with 
the lowest usage rate of LAIs (0.66%) among 15 Asian 
countries and regions, far below the average (17.9%) [45].

4.4 � Limitations

This study has several limitations that may affect the 
extrapolation of the results. Our findings are based on a 
post hoc analysis, which was not designed to fit our origi-
nal study purpose. Thus, unmeasured confounding bias 
may have been introduced due to the retrospective group-
ing of patients and the selection of the influential factors 
associated with stabilization. In addition, some patients 
did not enter the double-blind phase because of consent 
withdrawal or lack of efficacy instead of non-stabilization. 
Other aspects in the selection of optimal candidates for 
transition to PP3M should be considered when determin-
ing patients’ suitability for transition from PP1M to PP3M, 
including patient preferences, willingness, drug efficacy, 
and tolerability. Despite these limitations, our results 
provide further information for clinicians to use in decid-
ing which patients with schizophrenia can be switched to 
PP3M from PP1M.

5 � Conclusion

Better disease condition at baseline and symptomatic and 
early functional improvement were the main character-
istics associated with achieving disease stabilization. A 
lower CGI-S total score at baseline and greater reductions 
in PANSS and CGI-S scores at week 13 were also associ-
ated with patients achieving disease stabilization. Findings 
from this post hoc analysis may guide clinicians in China 
to identify suitable patients for transition from treatment 
with PP1M to PP3M and may further promote the use of 
PP3M in clinical practice.
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