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Purpose: To examine efficacy and safety of paliperidone palmitate (PP) 6-month (PP6M) vs PP3-month (PP3M) long acting 
injectable (LAI) in patients with schizophrenia from European sites previously stabilized on PP3M or PP1-month (PP1M).
Methods: This post-hoc subgroup analysis used data from a global phase-3 double-blind (DB) randomized non-inferiority study 
(NCT03345342). Patients were randomized (2:1, respectively) to receive dorsogluteal injections of PP6M (700 mg eq. or 1000 mg eq.) 
or PP3M (350 mg eq. or 525 mg eq.) in the 12-month DB phase. Primary endpoint was time-to-relapse during the DB phase, using 
a Kaplan–Meier cumulative survival estimate (non-inferiority margin 95% CI lower bound larger than prespecified as −10%). 
Treatment emergent adverse events (TEAEs), physical examinations, and laboratory tests were also evaluated.
Results: A total of 384 patients who entered the DB phase were included in European sites (PP6M, n = 260; PP3M, n = 124) with 
a mean age similar in both groups (mean age [SD] years: PP6M, 40.0 [11.39]; PP3M, 38.8 [10.41]). Baseline characteristics were similar 
across both groups. The number of patients who experienced a relapse during DB phase were PP6M: 18 (6.9%) vs PP3M: 3 (2.4%) with 
percentage relapse-free difference of −4.9% (95% CI: −9.2%, −0.5%), thus achieving non-inferiority criteria. Secondary efficacy 
endpoints indicated comparable improvements. Incidence of TEAEs was similar between PP6M (58.8%) and PP3M (54.8%) groups. 
Nasopharyngitis, headache, increased weight, and injection-site pain were the most common TEAEs.
Conclusion: The efficacy of PP6M was non-inferior to that of PP3M in preventing relapse in the European subgroup previously 
treated with PP1M or PP3M, which was consistent with the global study. No new safety signals were identified.
Keywords: Europe, long-acting injectable, paliperidone palmitate 6-month, relapse-free, schizophrenia

Introduction
In patients with schizophrenia, nonadherence to antipsychotic (AP) medications is a major concern leading to relapse and 
rehospitalization, with risk elevations shown to occur as soon as 10 days after medication discontinuation. Studies have 
shown that patients with a treatment gap of 30 days or more are at nearly 5 times higher risk of hospitalization than those 
with a treatment gap of 0–10 days.1 Greater medication adherence is reported in patients with schizophrenia using long 

Neuropsychiatric Disease and Treatment 2023:19 895–906                                                 895
© 2023 Giron-Hernandez et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress. 
com/terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By 

accessing the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly 
attributed. For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Neuropsychiatric Disease and Treatment                                              Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 20 December 2022
Accepted: 22 March 2023
Published: 13 April 2023

N
eu

ro
ps

yc
hi

at
ric

 D
is

ea
se

 a
nd

 T
re

at
m

en
t d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/ o
n 

20
-N

ov
-2

02
3

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0002-9567-6139
http://orcid.org/0000-0003-1886-4977
http://orcid.org/0000-0001-5254-2192
http://orcid.org/0000-0003-3505-6314
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


acting injectable (LAI) APs vs oral APs (OAP), resulting in fewer hospitalizations and lower overall health-care costs in 
real-world studies.2–5 Recent meta-analyses suggest that earlier and wider use of LAIs can reduce the risk of relapse and 
stabilize patients following the diagnosis of schizophrenia.4–6

Paliperidone palmitate (PP) LAIs as once-month (PP1M) and 3-month (PP3M) formulations have been reported to 
significantly control symptoms, prevent relapses, and reduce hospitalizations in patients with schizophrenia.7,8 Recently, PP 
6-month (PP6M) was approved by the US Food and Drug Administration (August 31st, 2021), and European Medicines 
Agency (November 23rd, 2021). PP6M is the only 6-month LAI AP currently available; once-every-6-months makes it 
a unique treatment option, both in the early and the advanced phases of illness. Prior to transitioning to PP6M, patients must be 
adequately treated with PP1M for at least four months, or PP3M for at least one 3-month injection cycle.9

The European population represents an important geographic subgroup and displays differences in genetic factors.10,11 

Ethnicity and genetic variations are among the major determinants of treatment response and tolerability. Patients with 
schizophrenia display variations in the manifestation of symptoms based on differences in sociocultural and contextual 
factors.12 A patient’s adherence to a specific drug may be affected by cultural or psychosocial factors, as well as limited or 
inadequate access to medical care.13 Thus, it is crucial to determine any potential differences in the efficacy and safety of 
PP6M across geographical regions. A previous global study, where efficacy and safety of PP6M (700 mg eq. or 1000 mg eq.) 
was compared with PP3M (350 mg eq. or 525 mg eq.) in a double-blind (DB), randomized, parallel-group, multi-center global 
study, demonstrated that PP6M was non-inferior to PP3M in preventing relapse in patients with schizophrenia adequately 
treated with corresponding doses of PP1M or PP3M. On transitioning from PP1M or PP3M to PP6M, there were no significant 
differences in efficacy or safety.9 This current post hoc subgroup analysis aims to assess the efficacy and safety of PP6M vs 
PP3M in European patients from that global study with schizophrenia previously stabilized on PP3M or PP1M as it is 
important to provide to clinicians, the evidence demonstrating the treatment efficacy and safety in European patients.

Materials and Methods
Study Population
This post hoc subgroup analysis used data from a global phase-3 double-blind (DB) randomized active-controlled non- 
inferiority study (NCT03345342) conducted at 121 sites across 20 countries (including 10 European countries). Data 
from the primary study are previously reported elsewhere.9 In the current analysis, we focus on the subgroup of patients 
recruited in investigational sites from European countries, including Bulgaria, France, Czech Republic, Hungary, Poland, 
Italy, Russian Federation, Turkey, Spain, and Ukraine. In this study, adult patients (18–70 years) of either gender with 
schizophrenia who were stabilized on PP1M for at least four months, or PP3M for at least one 3-month injection cycle, 
were screened based on eligibility criteria and enrolled into the study as described in detail in the primary study9 and 
elaborated in Supplementary Material 1.

As this study was a post hoc analysis of a subset of previously published data, no additional ethics committee or institutional 
review board approvals were required. The study protocol, informed consent forms, and applicable study documents were 
approved by an independent ethics committee or the institutional review board at each study site. The study was conducted in 
compliance with the principles of the Declaration of Helsinki, Good Clinical Practices, and applicable regulatory requirements. 
All patients provided written informed consent prior to study participation (Supplementary Material 2).

Study Design
The study was divided into 3 phases: (a) screening phase (up to 28 days); (b) open-label (OL) transition (conditional) and 
maintenance phases (1–3 months depending on either PP1M or PP3M received); and (c) DB phase (12 months). Eligible 
patients who completed the screening phase entered the OL phase. During the conditional OL-transition phase (1–4 months) 
patients who were receiving an OAP, injectable risperidone, or previously initiated on PP1M but were not yet stabilized, 
received additional doses of deltoid or gluteal PP1M. Patients previously stabilized for ≥3 months on PP1M or for at least 
one 3-month injection cycle PP3M entered an OL-maintenance phase and received 1 injection cycle of PP1M (100 mg eq. 
or 150 mg eq.) or PP3M (350 mg eq. or 525 mg eq.). During the DB phase, patients were randomized (2:1) to receive 
PP6M (700 mg eq. or 1000 mg eq.) or PP3M (350 mg eq. or 525 mg eq.). The doses of PP6M for the patients in the PP6M 
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group were chosen equivalent to the most prescribed doses of PP1M and PP3M. Patients in the PP3M group who received 
OL PP1M doses (100 mg eq. or 150 mg eq.) were given DB PP3M doses (350 mg eq. or 525 mg eq., respectively), whereas 
those on OL PP3M doses (350 mg eq. or 525 mg eq.) continued the same treatment. Patients on OL PP1M (100 mg eq.) or 
PP3M (350 mg eq.) treatment received PP6M (700 mg eq.), whereas those undergoing OL PP1M (150 mg eq.) or PP3M 
(525 mg eq.) received PP6M (1000 mg eq.). To maintain blinding, patients in the PP6M group received 3-month matched 
20% Intralipid® placebo injections as a substitute for active treatment. All injections in the DB phase were administered 
dorsogluteally by an unblinded drug administrator (with no other responsibilities in the study), due to differences in syringe 
sizes between PP6M and PP3M.

Assessments
The primary non-inferiority efficacy endpoint for this study was the percentage of European patients who remained 
relapse-free at 12 months between PP6M vs PP3M based on the differences in the 12-month Kaplan–Meier estimate of 
survival. Relapse was defined as in the primary study9 (Supplementary Material 1).

Secondary endpoints included changes from baseline during the 12 month DB phase in the Positive and Negative 
Syndrome Scale (PANSS) total and subscale scores, Clinical Global Impression-Severity (CGI-S), Personal and Social 
Performance (PSP) scale, the proportion of patients who met criteria for symptomatic remission (defined as having 
a score of ≤3 on all of the following eight PANSS items: P1, P2, P3, N1, N4, N6, G5, and G9 for the last 6 months of DB 
treatment, with one excursion allowed), and the proportion of patients who met both symptomatic and functional 
remission (PSP >70).

Safety assessments comprised evaluation of rates of treatment-emergent adverse events (TEAEs), including serious 
TEAEs and TEAEs leading to drug withdrawal, physical examinations, clinical laboratory tests, vital signs, assessments 
of body weight, electrocardiograms, and injection-site assessment. Extrapyramidal symptoms (EPS) were assessed using 
the Barnes Akathisia Rating Scale, the Simpson-Angus Scale, and the Abnormal Involuntary Movement Scale. Suicidal 
ideation and behavior was assessed using the Columbia Suicide Severity Rating Scale.

Statistical Analysis
The primary and the secondary efficacy analyses in the European subgroup were conducted on the DB intent-to-treat 
(ITT) population; safety (DB safety) analyses included patients who received at least one dose of treatment (PP3M or 
PP6M) during the DB phase (ITT-DB analyses set). Non-inferiority was concluded if the lower limit of the 2-sided 95% 
confidence interval (CI) of the difference in the relapse-free rates between PP6M and PP3M exceeded the pre-specified 
margin of −10%. Safety results were summarized descriptively.

Results
Patient Demographics and Disposition
Overall, 838 eligible patients were enrolled in the OL phase. Of these, 702 were randomized in the DB phase to the 
PP6M (n = 478) and PP3M (n = 224) groups; global primary results are published elsewhere.9 In the screening phase (up 
to 28 days), 496 patients were screened in European sites, of which n = 439 were enrolled or dosed in the OL phase (over 
1 or 3 months depending on either PP1M or PP3M received), and 384 patients of which entered the DB phase (PP6M, 
n = 260; PP3M, n = 124) with a mean age similar in both groups (mean age [SD]: PP6M, 40.0 [11.39] years; PP3M, 38.8 
[10.41] years). The majority of patients in both groups were men (71%) and white (PP6M, 96.5%; PP3M, 98.4%). 
Baseline characteristics were similar across both groups (Table 1). In total, 384 European patients continued and 
completed the DB phase. The DB ITT analysis set findings were similar for both the treatment groups for completion. 
For the total European study population, 321/384 (83.6%) patients in DB phase completed the study (PP6M, 82.3% [214/ 
260]; PP3M, 86.3% [107/124]). The most common reason for patient discontinuation in the DB phase was the 
withdrawal of consent (Figure 1).
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Prior Therapies
Prior to the OL phase, the percentage of patients on psychotropic medication was similar between the PP3M and PP6M 
groups. At DB phase entry, 383/384 (99.7%) patients received psychotropic medications (Supplementary Material 3). Prior 
to study entry, 383/384 (99.7%) patients received psychotropic medications; 205/384 (53.4%) patients received oral atypical 
APs most commonly: risperidone (81, 21.1%), PP (51, 13.3%), olanzapine (47, 12.2%), quetiapine (36, 9.4%), aripiprazole 
(14, 3.6%). Depot APs were received by 188/384 (49.0%) patients; PP1M and PP3M (153, 39.8%) and risperidone (32, 
8.3%). Anti-EPS medications were taken by 44 (11.5%) patients, of which, 42 (10.9%) received antidepressants, 36 (9.4%) 

Table 1 Demographic and Baseline (OL) Characteristics (DB ITT Sets)

DB Phase (DB ITT)

PP3M (n=124) PP6M (n=260) Total (N=384)

Age, mean (SD), (y)a 38.8 (10.41) 40.0 (11.39) 39.6 (11.09)

Sex, n (%)
Men 88 (71.0) 185 (71.2) 273 (71.1)

Race, n (%)

Asian (include Asian subcategories)b 0 1 (0.4) 1 (0.3)
Black or African American 0 4 (1.5) 4 (1.0)

Native Hawaiian or other Pacific Islander 0 1 (0.4) 1 (0.3)

White 122 (98.4) 251 (96.5) 373 (97.1)
Other 0 0 0

Multiplec 1 (0.8) 0 1 (0.3)

Not reported 1 (0.8) 3 (1.2) 4 (1.0)
Country, n (%)

Bulgaria 13 (10.5) 29 (11.2) 42 (10.9)

Czech Republic 11 (8.9) 28 (10.8) 39 (10.2)
France 2 (1.6) 5 (1.9) 7 (1.8)

Hungary 8 (6.5) 11 (4.2) 19 (4.9)

Italy 3 (2.4) 5 (1.9) 8 (2.1)
Poland 17 (13.7) 38 (14.6) 55 (14.3)

Russian Federation 40 (32.3) 83 (31.9) 123 (32.0)

Spain 9 (7.3) 14 (5.4) 23 (6.0)
Turkey 6 (4.8) 14 (5.4) 20 (5.2)

Ukraine 15 (12.1) 33 (12.7) 48 (12.5)

Height, mean (SD), (cm)a

Baseline (OL), mean (SD) 173.4 (9.92) 173.6 (8.93) 173.5 (9.25)

BMI, mean (SD), (kg/m2)
Baseline (OL), mean (SD) 27.3 (4.99) 27.4 (4.88) 27.4 (4.91)

Nicotine use, n (%)

Current 56 (45.2) 116 (44.6) 172 (44.8)
Former 7 (5.6) 17 (6.5) 24 (6.3)

Never 61 (49.2) 127 (48.8) 188 (49.0)

PANSS total score
Baseline (DB), mean (SD) 51.9 (9.44) 52.6 (9.32) 52.4 (9.36)

PSP score
Baseline (DB), mean (SD) 67.7 (12.71) 67.4 (13.92) 67.5 (13.53)

CGI-S score
Baseline (DB), mean (SD) 2.9 (0.78) 2.9 (0.78) 2.9 (0.78)

Notes: aDetails at screening visit; bAsian subcategories include Chinese, Korean, Japanese, Filipino, Asian Indian, Thai, 
Malaysian, and Asian (other); cIf multiple race categories are indicated, then the race is recorded as “multiple”. 
Abbreviations: BMI, body mass index; CGI-S, Clinical Global Impression-Severity scale; DB, double-blind; ITT, intent-to-treat; 
OL, open-label; PANSS, Positive and Negative Syndrome Scale; PP3M, paliperidone palmitate 3-month formulation; PP6M, PP 
6-month formulation; PSP, Personal and Social Performance scale; SD, standard deviation.
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benzodiazepines, 17 (4.4%) beta blockers, 10 (2.6%) mood stabilizers and antiepileptics, 7 (1.8%) non-benzodiazepines 
hypnotics and anxiolytics and 4 (1.0%) antihistamines.

Extent of Drug Exposure
A similar trend in drug exposure was observed in the DB ITT analysis set between patients from both treatment groups. 
Patients received similar mean (SD) doses of PP6M and PP3M. In the DB phase, the mean (SD) duration of exposure 
was 334.6 (85.71) days in the PP6M group and 339.3 (79.48) days in the PP3M group. The mean (SD) dose was 847.7 
(150.27) mg eq. for PP6M and 440.3 (87.81) mg eq. for PP3M. In total, 227 (87.3%) patients received two active 
injections in the PP6M group, and 105 (84.7%) patients received four active injections in the PP3M group.

Primary Efficacy Endpoint
A total of 18 (6.9%) patients in the PP6M group and three (2.4%) patients in the PP3M group experienced a relapse event 
during the DB phase (DB ITT). The percentages of patients who remained relapse-free at the end of the 12-month DB 
phase as seen in the difference (95% CI) in the Kaplan–Meier estimate between the treatment groups (PP6M−PP3M) was 
−4.9% (95% CI: −[−9.2, −0.5]). The percentage of relapse-free patients at the end of the DB phase was 92.6% in the 
PP6M group and 97.5% in the PP3M group. Thus, the efficacy of PP6M was non-inferior to PP3M based on the lower 
limit bound of the 2-sided 95% CI being larger than the prespecified non-inferiority margin of −10% (Figure 2 and 
Table 2).

Secondary Efficacy Endpoints
The baseline characteristic of illness assessed by age, PANSS, PSP, and CGI-S scores in the PP6M and PP3M treatment 
groups were similar at first diagnosis. Comparable improvements in PANSS total and PANSS subscale, PSP, and CGI-S 
scores were consistent with the primary efficacy analysis (Table 3; Supplementary Material 4). Patients maintained 
persistent clinical stability over the 12-month DB period as seen in improvements in CGI-S and PSP scores. The percentage 
of patients with improvement in PANSS total scores (≥20%, ≥30% and ≥40%) from DB baseline to DB endpoint, was 
numerically higher in the PP6M group; 103 (39.9), 69 (26.7), 46 (17.8) compared with PP3M group; 39 (32.2), 29 (24.0), 

Figure 1 Study design and patient disposition. 
Abbreviations: DB, double-blind; EU, Europe; OL, open-label; PP1M, paliperidone palmitate once-month formulation; PP3M, PP 3-month formulation; PP6M, PP 6-month 
formulation.
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20 (16.5), respectively (Table 4). The proportion of patients with symptomatic 6-month remission during the DB phase was 
similar in both the groups (PP6M: 179 [68.8] vs PP3M: 88 [71.0]) (Table 4).

Safety
In the DB phase, 153 (58.8%) European patients in the PP6M group, and 68 (54.8%) in the PP3M group experienced 
≥1 TEAEs (Table 4). The majority of the TEAEs were mild or moderate in severity, and the most common TEAEs 
(≥2% in either group) were increased weight, headache, nasopharyngitis, and injection-site pain. Serious TEAEs (≥1% 
in either group) were experienced by 16 (6.2%) patients in the PP6M group and 6 (4.8%) patients in the PP3M group. 
The most common serious TEAEs (>5 patients) were related to the worsening of schizophrenia (6 [1.0%], PP6M and 

Figure 2 Kaplan-Meier plot of time to relapse during the double-blind phase up to month 12 (DB ITT set). 
Abbreviations: DB, double-blind; ITT, intent-to-treat; PP3M, paliperidone palmitate 3-month formulation; PP6M, PP 6-month formulation.

Table 2 Time to Relapse During DB Phase and Number of Patients Who Remained 
Relapse Free at End of DB Phase (DB ITT Analysis Set)

PP3M (n = 124) PP6M (n = 260) Total (N = 384)

No. assessed 124 260 384

No. censored (%)a 121 (97.6) 242 (93.1) 363 (94.5)

No. of relapse (%) 3 (2.4) 18 (6.9) 21 (5.5)
Time to Relapse (days)b

25% quantile (95% CI) NE NE NE

(Continued)
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Table 2 (Continued). 

PP3M (n = 124) PP6M (n = 260) Total (N = 384)

Median (95% CI) NE NE NE

75% quantile (95% CI) NE NE NE

Relapse Freeb

End of 12 Mo (d 365 [DB])

Percentage relapse free 97.5 92.6

Difference (PP6M-PP3M) −4.9

95% CI (−9.2; −0.5)

Notes: aCensored include patients who completed the DB phase without relapses and patients who withdrew 
early during the DB phase. bBased on Kaplan-Meier product limit estimates. 
Abbreviations: CI, confidence interval; d, day; DB, double-blind; ITT, intent-to-treat; Mo, month; NE, not 
estimable; PP3M, paliperidone palmitate 3-month formulation; PP6M, PP 6-month formulation.

Table 3 Results of Secondary Endpoints: PANSS, CGI-S and PSP Scores (Change from Baseline (DB) to End 
of 12 Month [DB]) (DB ITT Sets)

PP3M (n=124) PP6M (n=260)

PANSS total score: change from baseline to the end of DB phase

Mean (SD) −1.9 (6.29) −2.4 (7.58)

Diff. of LS means (SE) −0.5 (0.79)

95% CI −2.00; 1.09

PANSS subscales: change from baseline to the end of DB phase

Anxiety/depression factor score

Mean (SD) −0.4 (1.71) −0.4 (2.03)

Diff. of LS means (SE) −0.0 (0.18)

95% CI −0.38; 0.34

Disorganized thoughts factor score

Mean (SD) −0.2 (2.44) −0.6 (2.12)

Diff. of LS means (SE) −0.5 (0.24)

95% CI −0.94; 0.00

General psychopathology subscale score

Mean (SD) −1.3 (3.43) −1.3 (4.26)

Diff. of LS means (SE) −0.1 (0.43)

95% CI −0.90; 0.79

Negative subscale score

Mean (SD) −0.6 (2.62) −0.8 (2.59)

Diff. of LS means (SE) −0.2 (0.27)

95% CI −0.76; 0.32

Negative symptoms factor score

Mean (SD) −0.8 (2.40) −0.9 (2.58)

Diff. of LS means (SE) −0.1 (0.26)

95% CI −0.64; 0.39

Positive subscale score

Mean (SD) −0.1 (2.40) −0.2 (2.78)

Diff. of LS means (SE) −0.1 (0.29)

95% CI −0.68; 0.45

Positive symptoms factor score

Mean (SD) −0.5 (2.70) −0.5 (3.20)

Diff. of LS means (SE) 0.0 (0.32)

95% CI −0.59; 0.68

Uncontrolled hostility/excitement factor Score

Mean (SD) 0.0 (1.20) 0.0 (1.73)

Diff. of LS means (SE) 0.1 (0.16)

95% CI −0.17; 0.45

(Continued)
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Table 3 (Continued). 

PP3M (n=124) PP6M (n=260)

PANSS: proportion of patients with symptomatic 6-month remission during the DB phase, n (%) 88 (71.0) 179 (68.8)

Relative risk (95% CI) 0.93 (0.67; 1.28)

PANSS total score: at least 20%, 30%, and 40% improvement from baseline to the end of DB phase

≥20% improvement, n (%) 39 (32.2) 103 (39.9)

Relative risk (95% CI) 1.14 (0.98; 1.34)

≥30% improvement, n (%) 29 (24.0) 69 (26.7)

Relative risk (95% CI) 1.05 (0.92; 1.19)

≥40% improvement, n (%) 20 (16.5) 46 (17.8)

Relative risk (95% CI) 1.02 (0.92; 1.12)

CGI-S score: change from baseline to the end of DB phase

Mean (SD) −0.1 (0.51) −0.1 (0.61)

Diff. of LS means (SE) −0.0 (0.06)

95% CI −0.14; 0.10

PSP score: change from baseline to the end of DB phase

Mean (SD) 1.0 (7.35) 1.0 (6.08)

Diff. of LS means (SE) −0.1 (0.68)

95% CI −1.42; 1.25

Abbreviations: CGI-S, Clinical Global Impression-Severity scale; CI, confidence interval; DB, double-blind; ITT, intent-to-treat; LS, least 
square; PANSS, Positive and Negative Syndrome Scale; PP3M, paliperidone palmitate 3-month formulation; PP6M, PP 6-month formulation, 
PSP, Personal and Social Performance scale; SD, standard deviation; SE, standard error.

Table 4 Summary of Treatment-Emergent Adverse Events During DB Phase (ITT Safety Analysis Set)

DB Phase (DB ITT)

PP3M (n=124) n (%) PP6M (n=260) n (%)

Patients with ≥1 TEAEs 68 (54.8) 153 (58.8)
Patients with ≥1 serious TEAEs 6 (4.8) 16 (6.2)

Most common (>5 patients) serious TEAE

Schizophrenia 0 5 (1.9)
Patients with ≥1 TEAEs leading to drug withdrawala 2 (1.6) 8 (3.1)

Most common (>4 patients) TEAE leading to drug withdrawala

Schizophrenia 0 4 (1.5)

TEAEs leading to death 1 (0.8%) 0

Most common (≥2% of patients) TEAEs
Headache 6 (4.8) 23 (8.8)

Akathisia 3 (2.4) 8 (3.1)

Nasopharyngitis 10 (8.1) 16 (6.2)
Rhinitis 4 (3.2) 5 (1.9)

Bronchitis 4 (3.2) 3 (1.2)

Weight increased 10 (8.1) 13 (5.0)
Injection site pain 5 (4.0) 14 (5.4)

Fatigue 1 (0.8) 6 (2.3)

Insomnia 2 (1.6) 9 (3.5)
Anxiety 1 (0.8) 8 (3.1)

Schizophrenia 2 (1.6) 7 (2.7)

Suicidal ideation 2 (1.6) 2 (0.8)
Patients with ≥1 EPS-related TEAEs

Most common (>1% of patients) EPS-related TEAEs

Akathisia 3 (2.4) 8 (3.1)
Dyskinesia 0 4 (1.5)

Parkinsonian rest tremor 1 (0.8) 4 (1.5)

(Continued)
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none for PP3M). A total of 8 (3.1%) patients in the PP6M group and 2 (1.6%) patients in the PP3M group withdrew 
from the DB phase due to TEAEs. In European PP6M vs PP3M groups, the incidence of EPS-related TEAEs including 
parkinsonism, akathisia, dyskinesia, dystonia, and tremor was 4.6% vs 2.4%, 3.1% vs 2.4%, 1.9% vs 0, 0.8% (each) 
and 0 vs 0.4%, respectively; akathisia being the only one significant. There were no cases of neuroleptic malignant 
syndrome. Among European PP6M and PP3M groups injection-site-related TEAEs were observed in fewer than 6% of 
patients, were mostly mild in severity, and included injection-site induration (1.5%, 1.6%), swelling (1.5%, 0.8%), 
discomfort (0.4%, 0.8%), hemorrhage (0.4%, 0), and edema (0.4%, 0). No cases of injection-site reaction were 
reported as serious, and none led to discontinuation of treatment. The most common events were related to the 
worsening of schizophrenia (PP6M: 4 [1.5%]; PP3M: 0). One (0.8%) death due to pulmonary embolism was reported 
in the PP3M group and was considered unrelated to the study drug by the investigator.

Discussion
This post hoc subgroup analysis confirmed the non-inferiority of PP6M to PP3M in the European subpopulation and the 
findings were consistent with those in the global population. The efficacy or safety while transitioning from PP1M or 
PP3M to PP6M was similar and consistent. The majority (>90%) of patients in both the PP6M and PP3M treatment 
groups completed the 48-week DB phase without a relapse. The results from the secondary efficacy endpoints also 
suggested that PP6M displayed similar efficacy to PP3M in the treatment of European patients with schizophrenia. The 
low relapse rates and the efficacy of PP6M in the European subpopulation in delaying relapse and improving symptoms 
were consistent with those reported in the global study. Efficacy results in the European subpopulation were similar as 
most patients (53.4%) as compared to global (46.4%) had not received any LAIs prior to entering the study as they were 
receiving OAPs.

Safety and tolerability profiles of PP6M and PP3M during the DB phase in the European subpopulation were 
comparable. The incidence of TEAEs was slightly lower in the European subpopulation as compared with that reported 
in the global study. Headache in the PP6M group and weight gain and nasopharyngitis in the PP3M group were the most 
common TEAEs observed. Serious TEAEs observed were similar in both treatment groups, mostly related to worsening 
psychiatric-related symptoms. No new safety findings were reported. It is previously noted that to optimize AP 
treatments for individual patients, it is useful to collect information on demographic and clinical characteristics of 
patients and it would be helpful to identify the most effective therapy appropriate to the needs of each subgroup.14 

Though differences in health-care systems along with disparities in race and ethnicities can influence efficacy and safety 
responses in patients treated with APs, this study did not reveal any major differences in the European population 
compared to the global population. We note that European data comprised 54.7% of the global population data.

Table 4 (Continued). 

DB Phase (DB ITT)

PP3M (n=124) n (%) PP6M (n=260) n (%)

Most common (≥1 patient) injection site-related TEAEs

Pain 5 (4.0) 14 (5.4)
Swelling 1 (0.8) 4 (1.5)

Induration 2 (1.6) 4 (1.5)

Discomfort 1 (0.8) 1 (0.4)
Erythema 1 (0.8) 1 (0.4)

Edema 0 1 (0.4)

Hemorrhage 0 1 (0.4)
Musculoskeletal pain 0 1 (0.4)

Pain in extremity 1 (0.8) 1 (0.4)

Notes: aTreatment-emergent adverse events leading to study drug discontinuation during the double-blind phase. 
Abbreviations: DB, double-blind; EPS, extrapyramidal syndrome; ITT, intent-to-treat; PP3M, paliperidone palmitate 3-month formulation; PP6M, PP 
6-month formulation; TEAE, treatment-emergent adverse event.
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Among the existing LAIs, PP6M provides the longest dosing interval with twice-yearly dosing. Assured medication 
delivery displays sustained therapeutic effects; the reduced frequency of injections required with PP6M can help meet 
treatment needs in terms of improved patient adherence and a reduced risk of relapse compared with oral or other LAI 
APs that require more frequent administrations. Real-world evidence indicates an improvement in the long-term 
treatment continuation upon a decrease in the frequency of treatment injections.15 The convenience of LAIs with long 
dosing intervals is expected to have positive impact on social functioning and quality of life that contribute to overall 
clinical stability in patients with schizophrenia. Furthermore, by reducing hospitalizations and improving medication 
adherence, LAIs can improve long-term functionality and facilitate better social integration and patient empowerment. In 
a real-world observational study, early introduction of PP3M in recently diagnosed schizophrenia was associated with 
clinically meaningful improvements in social functioning and high level of treatment satisfaction, while maintaining 
symptomatic stability.16 Another real-world observational study from Hungary, with larger sample size reports greater 
1-year and 1.5-year longer median time to discontinuation and treatment continuation rates for second-generation AP 
LAIs compared with OAPs. Additionally, the study also suggested that the time to treatment discontinuation of PP3M 
was observed to be lower than previous LAIs.17

Longer intervals of medication may also be desirable for patients who are socially isolated or less connected to the 
healthcare system.18–22 It also can be advantageous during a health emergency such as the COVID-19 pandemic.23,24 

PP6M can reduce the need for patients with schizophrenia to attend the clinic every month or 3-months for injections, 
thus allowing more time for a physician to intervene and focus on other aspects of treatment to further improve quality of 
life.

As PP6M requires only twice-yearly injections, it may offer an advantage for patients with schizophrenia who are 
vulnerable to relapse by potentially allowing greater time for a clinician to intervene and resume treatment. This 
represents a significant advancement over existing treatments; thus, patients, particularly those who are difficult to 
reach, would have longer medication coverage. Additionally, switching patients to LAIs may be beneficial in the early 
course of schizophrenia. Furthermore, after patients are stabilized on once-month LAIs, advancement to progressively 
longer-acting LAIs may be facilitated. Longer follow-up studies are warranted to assess PP6M treatment safety and 
impact on patients’ adherence, functioning, caregiver burden, quality of life, and satisfaction in real-world patients 
switching from PP1M or PP3M to PP6M.

The post hoc nature of this analysis with a small number of patients is the major limitation of this study. Patients 
entering the DB phase were already responsive to or stable with PP1M or PP3M treatment, which may also be a reason 
for the high rates of completion and the low rates of relapse. Unlike real-life practice, patients treated with PP6M and 
PP3M had no opportunities for dose adjustments. To maintain blinding, all patients in the study received 3-month 
injections, including those in the PP6M cohort, so they did not experience the full convenience of a 6-month regimen. 
Some varied responses observed in the study may be attributed to the occurrence of different ethnicities, as well as 
differences in healthcare delivery within the European populations.

Conclusion
The results in the European subgroup are comparable to the global study population. Efficacy and safety results 
showed no significant differences when transitioning directly from PP1M or PP3M to PP6M. Efficacy of PP6M was 
non-inferior to that of PP3M in preventing relapse in patients with schizophrenia previously stabilized on doses of 
PP1M or PP3M. No new safety signals particularly for PP6M emerged specifically for the European subgroup. In 
European PP6M vs PP3M groups, the incidence of EPS-related TEAEs was similar except for akathisia. No cases of 
injection-site reaction were reported as serious, and none led to discontinuation of treatment. The most common 
events were related to the worsening of schizophrenia. Along with PP1M and PP3M, PP6M provides flexible dosing 
regimens for increased adherence, especially in cases where reducing the frequency of injections is desirable. These 
flexible dosing regimens can aid in optimizing therapy management for patients with schizophrenia from European 
regions.
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