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Background: Sudden discontinuation from antipsychotic treatment is a common occurrence

in patients with schizophrenia. Lower rates of relapse could be expected for patients

discontinuing treatment from longer-acting formulations vs their shorter-acting equivalents.

Objective: To compare relapse rates and time-to-relapse between the active (analogous to

adherent patients) and placebo (analogous to non-adherent patients in the real-world) arms of

three different formulations of paliperidone (oral paliperidone extended release [paliperidone

ER], paliperidone palmitate once monthly [PP1M], and paliperidone palmitate three monthly

[PP3M] long-acting injectables).

Methods: Data from three similarly designed, randomized relapse prevention studies in

adult patients with schizophrenia were analyzed.

Results: In total, 922 patients were included (active treatment: 473, placebo: 449). Lowest

percentage of patients experienced relapse with PP3M <PP1M <paliperidone and ER, in both the

active treatment (PP3M, 9% <PP1M, 18% <paliperidone ER, 22%) and placebo (PP3M, 29%

<PP1M, 48%<paliperidone ER, 52%) groups. The post-discontinuationmedian-time-to-relapse was

significantly longer with PP3M (395 days [274 days to “not-reached”])> PP1M (172 days [134–222

days])> paliperidone ER (58 days [42–114 days]) and was “not-estimable” in the active treatment

group due to low relapse rates. Hazard ratios (HR) of the three paliperidone formulations relative to

their respective placeboswere PP3M ([HR: 3.81; 95%CI: 2.08, 6.99; P< 0.0001]> PP1M [HR: 3.60;

95% CI: 2.45, 5.28; P<0.0001]> paliperidone ER [HR: 2.83; 95% CI: 1.73, 4.63; P<0.001]).

Conclusion: The lower percentage of relapse during active treatment and longer time to

relapse after discontinuing active treatment with longer-duration antipsychotic formulations

suggests the benefit of longer-acting over shorter-acting formulations, especially in patients

susceptible to poor adherence.

Clinical trial registration: paliperidone ER (NCT00086320), PP1M (NCT00111189), and

PP3M (NCT01529515).

Keywords: relapse prevention, schizophrenia, oral paliperidone extended release,

paliperidone palmitate once monthly, paliperidone palmitate three monthly

Introduction
Schizophrenia is a chronic illness often associated with a decline in social, occupa-

tional and cognitive functioning.1 Pharmacological interventions for the management
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of schizophrenia are aligned at alleviating symptoms, max-

imizing quality of life and maintaining recovery to prevent

disease worsening.2 Although multiple treatment options

are available for the management of schizophrenia, patients

frequently experience relapses due to poor or partial adher-

ence to antipsychotics.2 Longitudinal studies have demon-

strated microglia abnormalities and grey matter atrophy

resulting in loss of brain tissue in multiple regions of the

brain and suggest these aberrations are associated with

incidences of acute relapses.3–6 Therefore, long-term, con-

tinued pharmacological treatment is the mainstay in schizo-

phrenia management with a primary goal of relapse

prevention.7

A large percentage of patients with schizophrenia dis-

continue their medications, often without notifying

anyone.8 Antipsychotic formulations with longer half-

lives and slow release profiles help maintain therapeutic

plasma levels for longer durations, enabling longer dosing

intervals, thereby improving prospects for medication

adherence and treatment continuity vs their shorter-acting

equivalent.7,9–11 Consequently, longer time-to-relapse can

be expected in patients discontinuing long-acting inject-

ables (LAIs) during its remaining duration of drug expo-

sure vs the shorter-acting oral antipsychotics.

The LAI formulations of paliperidone (paliperidone pal-

mitate once monthly [PP1M] and paliperidone palmitate

three monthly [PP3M]) can be expected to increase time-

to-relapse as well as reduce the risk of relapse vs their

shorter-acting oral equivalent (paliperidone ER).12 The

time-to-relapse estimated for oral paliperidone ER formula-

tion was 83 days and not estimable for PP1M and PP3M in

their respective primary studies, which could be attributed

to the low water solubility and differences in the pharma-

cokinetic profile of the LAI formulations vs oral paliperi-

done ER.13–15 Further, in a post-hoc analysis of three

similarly designed relapse prevention studies of paliperi-

done formulations, an increase in time to first relapse and

reduction in number of patients experiencing relapse was

observed with the LAI formulations of paliperidone vs oral

paliperidone ER in clinically stable patients who later dis-

continued their active treatment (placebo, analogous to non-

adherent).16 These observations were in agreement with the

hypothesis that longer half-lives (PP1M: 25 to 49 days [dose

range: 39 mg to 234 mg]; PP3M: 84 to 95 days [deltoid

injection], 118 to 139 days [gluteal injection], [dose range:

273 mg to 819 mg] vs paliperidone ER: ~23 hrs) confer

more sustained relapse prevention after treatment

discontinuation.9–11,16

In the current post-hoc analysis, we further analyzed

the three studies to compare the time-to-relapse and related

change in efficacy scales, in patients suddenly discontinu-

ing antipsychotics (patients randomized to placebo groups)

vs patients who continue treatment (patients randomized to

active treatment groups).13–15 The placebo groups from the

three studies represent an appropriate model to simulate

what might happen to patients in the real world on sud-

denly discontinuing ongoing antipsychotic therapy (non-

adherent patients); whereas, the active arms represent

adherent patients who continue treatment.13–15

Methods
Study Design
This post-hoc analysis used data from three similarly

designed, randomized, double-blind (DB), placebo-

controlled, relapse-prevention studies of paliperidone ER

(NCT00086320; 2004 to 2005), PP1M (NCT00111189;

2005 to 2007), and PP3M (NCT01529515; 2012 to 2014)

conducted over a period of 10 years.13–15 These studies

conducted to evaluate the impact of long-term use of

different paliperidone formulations had a two-stage group

sequential design and could be terminated early based on

the results of an interim analysis that assessed efficacy

based on a pre-specified number of relapses.

All three studies had a variable open-label phase (pali-

peridone ER, 14 weeks; PP1M, 33 weeks; and PP3M, 29

weeks) during which eligible patients in each study

received either paliperidone ER, PP1M or PP3M during

the run-in/transition phase (paliperidone ER, 8 weeks;

PP1M, 9 weeks; PP3M, 17 weeks). Patients in the OL

phase were considered symptomatically stable if they had

a Positive and Negative Syndrome Scale (PANSS) total

score below a predetermined value (≤70; paliperidone ER;

≤75, PP1M; <70, PP3M) and PANSS scores of ≤4 (mod-

erate or less) on selected individual items (P1, delusion;

P2, conceptual disorganization; P3, hallucinatory beha-

vior; P6, suspiciousness/persecution; P7, hostility; G8,

uncooperativeness), in addition to ≤4 PANSS G14 score

(poor impulse control) for PP1M and PP3M only and

Clinical Global Impression-Severity (CGI-S) score of ≤4

(moderately ill or better) for paliperidone ER only.

The stabilized patients from the OL run-in/transition

phase entered the variable maintenance phase (paliperi-

done ER, 6 weeks; PP1M, 24 weeks; PP3M, 12 weeks)

prior to entering the DB treatment phase where they were

randomized to receive either paliperidone (paliperidone
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ER, daily; PP1M, monthly; PP3M every three months) at

the same dose administered at end of the stabilization/

maintenance phase or placebo. Administration of match-

ing placebo in the DB phase after the last dose of pali-

peridone was initiated either on the next day

(paliperidone ER), after a month (PP1M) or after 3

months (PP3M) depending on the formulation type.

Until relapse or withdrawal from the study or termination

from the study, all patients remained in the DB phase.

The details of the overall study design, similarities and

differences are shown in Figure 1.

An Independent Ethics Committee or Institutional

Review Board (listed in Supplementary material) approved

the study protocols and all three studies were conducted in

accordance with the Declaration of Helsinki, Good

Clinical Practices, and applicable regulatory requirements.

All patients provided written informed consent before

participating in the study.

Key Inclusion/Exclusion Criteria
Detailed inclusion/exclusion criteria are described in the

individual study publications.13–15 Briefly, the three

Figure 1 Flowchart of overall study design, highlighting major similarities and differences. aOne patient in each treatment group was randomized but was in the transition/

maintenance phase when the study was stopped and did not receive any double-blind injections.

Abbreviations: ER, extended release; LAI, long-acting injectable; PP1M, paliperidone palmitate once monthly LAI; PP3M, paliperidone palmitate three monthly LAI.
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studies included patients (men and women aged 18 to 65

years [PP3M: ≤70 years]) with schizophrenia (Diagnostic

and Statistical Manual of Mental Disorders Fourth edition

[DSM-IV] diagnosis) and PANSS total score between 70

to 120 (for paliperidone ER and PP1M studies) and <120

(for PP3M study).

Patients with major DSM-IV diagnosis other than schi-

zophrenia ≤6 months or other medical or psychiatric con-

ditions, history of depot antipsychotic use ≤28 days

(PP1M study) or ≤120 days (PP3M study) before screen-

ing were excluded from the studies.

In the PP1M study, patients on paliperidone ER could

enter the OL phase and in the PP3M study, symptomati-

cally-stable patients on other LAI antipsychotic could

switch to PP1M and then transition to PP3M, if the transi-

tions were clinically validated.13

Study Endpoints
The primary endpoint measure was the time-to-relapse of

schizophrenia symptoms during the DB phase. Relapse

was defined based on the Csernansky et al17 criteria.

Patients fulfilling ≥1 of the following criteria were con-

sidered to have relapsed (1) hospitalization for symptoms

of schizophrenia (involuntary or voluntary admission), (2)

25% increase in PANSS total score for two consecutive

assessments for patients who scored >40 at randomization,

or a 10-point increase for patients who scored ≤40 at

randomization, (3) deliberate self-injury or aggressive

behavior, or suicidal or homicidal ideation and aggressive

behavior that was clinically significant, (4) increase for

two consecutive assessments in pre-specified individual

PANSS item scores (P1, P2, P3, P6, P7 and G8) to ≥5
for patients whose score was ≤3 at randomization, or to ≥6
for patients whose score was 4 at randomization. The

secondary endpoints included change from DB baseline

to endpoint in PANSS total score, CGI-S and Personal and

Social Performance (PSP) scale scores. Safety was

reported previously for each of the individual studies so

it was not included in the current analysis.13–15 Safety

assessments included treatment-emergent adverse events

(TEAEs), extrapyramidal symptom (EPS), clinical labora-

tory tests, vital sign measurements, 12-lead electrocardio-

grams, physical examination findings, and injection-site

evaluations.

A pre-planned interim analysis was performed in all

three studies by an independent data-monitoring commit-

tee following a pre-defined number of relapse events (pali-

peridone ER, 43; PP1M, 68; and PP3M, 42). The studies

were terminated early at the interim analysis stage when

the efficacy was established based on pre-specified relapse

events and level of significance (paliperidone ER, P value:

0.01; PP1M, P value: 0.0106; PP3M, P value: 0.0101).

Following the termination of studies, all data after the

interim analyses were collected and included in the final

analysis. The results of final analysis were included in the

individual studies and subsequently in this post-hoc

analysis.

Statistical Analysis
The current or final analysis included all patients who

were included up to the interim cut-off date and subse-

quently until the completion of the study. All final

efficacy analyses from the DB phase were reported for

the intent-to-treat (ITT) analysis set, which included

randomized patients who received ≥1 dose of treatment

in the DB phase. Demographics and baseline character-

istics (DB phase) were summarized descriptively.

Kaplan–Meier method was used to analyze time-to-

relapse and estimate its cumulative distribution function.

Hazard ratios (HRs) and 95% confidence intervals (CIs)

were estimated using a Cox proportional hazards regres-

sion model. HR >1 denotes longer time-to-relapse for

each paliperidone formulation vs its respective placebo

arm. Reasons for relapse were summarized. In all three

studies, secondary efficacy endpoints were analyzed at

a 2-sided significance level of α =0 0.05 across treat-

ment groups and adjustments were not made for

multiplicity.

Results
Patient Disposition and Demographics
All 922 (placebo, n = 449; paliperidone, n = 473)

patients from the three studies who entered the DB

treatment phase and received at least one study dose

were included in this post-hoc analysis. A total of 801

patients (86.9%; placebo, n = 392; paliperidone, n =

409) completed the study as defined by having

a relapse or being enrolled in the study when it com-

pleted. Baseline characteristics and demographics were

generally well-balanced across all studies except for

a few differences such as predominance of men

(>53%) and white (>60%) patients across both treatment

arms for all three studies (Table 1) which was also

observed in patients entering the DB phase.16
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Time-to-Relapse and Associated Change

in Key Secondary Parameters
In the placebo group, median time-to-relapse was significantly

longer with PP3M, 395 days (274 days to “not reached”) >

PP1M, 172 days (134 to 222 days) > paliperidone ER, 58 days

(42 to 114 days); (Figure 2) for the final analysis. The HR and

95% CI of the various formulations relative to their respective

placebos were PP3M (HR: 3.81; 95% CI: 2.08, 6.99;

P <0.0001); PP1M (HR: 3.60; 95% CI: 2.45, 5.28;

P <0.0001) and paliperidone ER (HR: 2.83; 95% CI: 1.73,

4.63; P <0.001); (Figure 3). Thus, post discontinuation of

PP3M and PP1M, a delay in relapse was observed vs the

paliperidone ER group. In the active treatment group, the

median time-to-relapse could not be estimated. The percen-

tage of patients who experienced relapse was lowest with

PP3M vs PP1M and paliperidone ER in both the active

(PP3M, 9% < PP1M, 18% < paliperidone ER, 22%) and

placebo group patients (PP3M, 29% < PP1M, 48% < paliper-

idone ER, 52%) (Table 2).

Symptom exacerbations as reflected by an increase in

PANSS total score were themost common reasons for relapse.

Table 1 Demographics and Baseline Characteristics (ITT Population)

Characteristics Placebo

Paliperidone ER

n = 101

Paliperidone

ER

n = 104

Placebo PP1M

n = 203

PP1M

n = 205

Placebo

PP3M

n = 145

PP3M

n = 160

Age (years), mean (SD) 37.5 (10.4) 39.0 (10.7) 39.4 (10.8) 38.8 (11.4) 38.5 (11.2) 37.1 (10.9)

Sex (men), n (%) 63 (62) 58 (56) 111 (55) 109 (53) 110 (76) 118 (74)

Race, n (%)

White 61(60) 62 (60) 133 (66) 133 (65) 91 (63) 104 (65)

Others 40 (40) 42 (41) 70 (34) 72 (35) 54 (37) 56 (35)

Age at schizophrenia diagnosis

(years), mean (SD)

25.8 (9.4) 27.1 (9.1) 28.1 (9.1) 26.4 (9.2) 27.7 (9.0) 26.3 (8.2)

Prior hospitalization for psychosisa,

n (%)

0 27 (27) 26 (25) 21 (10) 22 (11) 51 (40)b 48 (33)c

1 14 (14) 15 (14) 42 (21) 46 (22) 44 (34)b 48 (33)c

≥2 60 (59) 63 (60) 140 (69) 137 (67) 33 (26)b 50 (34)c

PANSS, mean (SD) 53.4 (10.6) 51.0 (11.4) 53.1 (11.9) 52.1 (11.8) 54.2 (9.3) 54.9 (10.0)

CGI-S scale score, median (range) 3.0 (1 to 4) 3.0 (1 to 4) 3.0 (1 to 4) 3.0 (1 to 5) 3.0 (1 to 4) 3.0 (1 to 4)

PSP scale score, mean (SD) 72.6 (10.5) 70.8 (10.9) 72.9 (10.7) 72.0 (10.6) 68.5 (8.9) 68.9 (9.3)

Notes: aNumber of prior hospitalizations are reported only for patients with psychosis ≤24 months before study initiation; bPP3M placebo, n = 128; cPP3M, n = 146.

Abbreviations: CGI-S, clinical global impression-severity; DB, double-blind; ER, extended release; LAI, long-acting injectable; ITT, intent-to-treat; PANSS, Positive and

Negative Syndrome Scale; PP1M, paliperidone palmitate once monthly LAI; PP3M, paliperidone palmitate three monthly LAI; PSP, Personal and Social Performance Scale

score; SD, standard deviation.

Figure 2 Kaplan-Meier plots of three paliperidone formulations vs placebo. (A) Paliperidone ER. (B) PP1M. (C) PP3M.

Abbreviations: ER, extended release; LAI, long-acting injectable; PP1M, paliperidone palmitate once monthly LAI; PP3M, paliperidone palmitate three monthly LAI;
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Relatively fewer patients in the active vs placebo groups

experienced relapse due to increase in PANSS total score

and increase in PANSS items P1, P2, P3, P6, P7, and G8

(Table 2).

Secondary Efficacy Endpoints
PANSS total scores either remained stable or decreased

(improved) with active paliperidone treatment; mean (SD)

changes from DB baseline to endpoint of DB phase were

significant vs patients who discontinued treatment (placebo

group). Active vs placebo values were: paliperidone ER: 6.0

(13.6) vs 15.1 (19.1), P ≤0.003; PP1M: 2.5 (12.2) vs 11.1

(16.6), P ≤0.0001 and PP3M: −0.5 (8.4) vs 6.7 (14.4),

P≤0.001 (Table 3; Figure 4). The median [range] CGI-S

scores remained unchanged (paliperidone ER, 0 [‒2 to 3],

P ≤0.003; PP1M, 0 [‒1 to 3], P ≤0.0001; PP3M, 0 [‒2 to 3],

P ≤0.001) while a significant increase (indicating improve-

ment) in mean (SD) PSP score (paliperidone ER, ‒3.0 [10.4],

P ≤0.003; PP1M, ‒1.5 [11.5], P ≤0.0001; PP3M, ‒0.5 [6.6],

P ≤0.001) from DB baseline to the end of DB phase in

patients continuing active treatment was also observed.

Numerical increases in CGI-S and PSP score were observed

in patients discontinuing respective paliperidone formulation.

Safety
Apart from events related to the injection site, the safety

profile was similar across all 3 formulations of paliperi-

done (Table 4). Two deaths occurred during the three

studies (placebo in paliperidone ER group: 1 suicide; 1

Figure 3 Forest plot of the hazard ratios from paliperidone ER and paliperidone

palmitate studies with placebo.

Abbreviations: CI, confidence interval; ER, extended release; LAI, long-acting

injectable.

Table 2 Time-to-Relapse and Reasons for Relapse (ITT) Final Analysis Set

Characteristics Paliperidone ER PP1M PP3M

Placebo

(n= 101)

Active Treatment

(n = 104)

Placebo

(n = 203)

Active Treatment

(n = 205)

Placebo

(n = 145)

Active Treatment

(n = 160)

Time-to-relapse

HR ratio (95% CI);

P valuea
2.83 (1.73, 4.63)

<0.001

3.60 (2.45, 5.28)

<0.0001

3.81 (2.08, 6.99)

<0.0001

Events, n (%) 52 (52) 23 (22) 97 (48) 36 (18) 42 (29) 14 (9)

KMmedian, days (95%CI) 58.0 (44.0,

114.0)

NR 172.0 (134.0,

227.0)

NR 395 (274,

NE)

NR

Reasons for relapseb, n

Psychiatric

hospitalization

13 6 7 3 12 3

PANSS total score 41 19 47 12 35 10

Deliberate self-injury,

violent behavior

2 0 4 0 2 3

Suicidal or homicidal

ideation

4 0 3 1 2 3

CGI-S 38 18 0 0 0 0

PANSS items (P1, P2, P3,

P6, P7, G8)

18 11 17 6 7 1

Notes: aPlacebo arm vs active paliperidone treatment arm. HR >1 denotes longer time-to-relapse. bThere may be multiple reasons for relapse reported for the same

patient.

Abbreviations: CGI-S, Clinical Global Impression-Severity; CI, Confidence Interval; ER, extended release; HR, hazard ratio; ITT, intent-to-treat; KM, Kaplan Meier; NE, not

estimable; NR, not reached; PANSS, Positive and Negative Syndrome Scale; PP1M, paliperidone palmitate once monthly; PP3M, paliperidone palmitate three monthly; SD,

standard deviation; PSP, Personal and Social Performance Scale score.
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patient being shot) and none were reported in any of the

paliperidone formulation groups.

Discussion
In this post-hoc analysis, patients continuing active pali-

peridone treatment (analogous to “adherent” patients in the

real world) had a significantly lower risk of relapse as

compared to those who discontinued treatment and

received placebo after stabilization (analogous to “non-

adherent” patients in the real world). Further, the risk of

relapse was numerically lower with longer-acting formula-

tions of paliperidone (PP3M<PP1M<paliperidone ER).

Post-discontinuation median time-to-relapse was also

longer with paliperidone LAI treatments (PP1M: 172

days; PP3M: 395 days) as compared with oral paliperidone

ER (58 days). Consistent with these observations, patients

who were switched to placebo post-stabilization phase had

greater relapse rates vs patients who continued on active

treatment (paliperidone ER: 52% vs 22%; PP1M: 48% vs

18%; PP3M: 29% vs 9%).

The relative relapse rates between patients who con-

tinued on any of the three different active paliperidone

treatments could not be determined in this analysis, as

<50% of patients experienced a relapse. A recent post-

hoc comparison of the same studies demonstrated that the

relative relapse rates were 2.27 fold higher for patients

discontinuing paliperidone ER vs PP1M, 4.47 fold higher

for patients discontinuing paliperidone ER vs PP3M and

2.08 fold higher for patients discontinuing PP1M vs

PP3M.16

Long-term treatment goals in schizophrenia require

that patients not only remain in symptom control, but

also maintain the ability to function in the community,

socially as well as vocationally.18 The three studies

Table 3 Change in Secondary Efficacy Measures from Double-Blind Baseline to End of the Double-Blind Phase (ITT†)

Characteristics Paliperidone ER PP1M PP3M

Placebo

(n= 101)

Active Treatment

(n = 104)

Placebo

(n = 203)

Active Treatment

(n = 205)

Placebo

(n = 145)

Active Treatment

(n = 160)

PANSS total score, mean

(SD)

Change from baseline 15.1 (19.1) 6.0 (13.6)# 11.1 (16.6) 2.5 (12.2)**** 6.7 (14.4) −0.5 (8.4)**

CGI-S scale score, median

(range)

Change from baseline 1 (‒2 to 4) 0 (‒2 to 3)# 0 (‒1 to 4) a0 (‒1 to 3)**** 0 (‒1 to 3) 0 (‒2 to 3)**

PSP scale score, mean (SD)

Change from baseline ‒8.0 (12.6) ‒3.0 (10.4)# ‒7.2 (13.0) ‒1.5 (11.5)**** ‒4.2 (9.7) ‒0.5 (6.6)**

Notes: #P ≤0.003, ****P≤0.0001, **P ≤0.001. †Data presented are for those with both baseline and at least one post-baseline efficacy value. P-values are based onANCOVAmodel

with treatment (placebo, paliperidone) and country as factors and baseline value as a covariate except for those marked with “a” where P-values were based on ANCOVA model

using ranks of change from baseline in CGI-S scale score with treatment (placebo, paliperidone) and country as factors, and baseline value as a covariate.

Abbreviations: ANCOVA, analysis of covariance; CGI-S, clinical global impression-severity; ER, extended release; ITT, intent-to-treat; LAI; long-acting injectable; PANSS,

Positive and Negative Syndrome Scale; PP1M, paliperidone palmitate once monthly LAI); PP3M, paliperidone palmitate three monthly LAI; PSP, Personal and Social

Performance Scale score; SD, standard deviation.

Figure 4 Positive and Negative Syndrome Scale (PANSS) total scores over time for three different formulations of Paliperidone. (A) Paliperidone ER. (B) PP1M. (C) PP3M.

Abbreviations: ER, extended release; LAI, long-acting injectable; PP1M, paliperidone palmitate once monthly LAI; PP3M, paliperidone palmitate three monthly ; RI/ST, run-

in and stabilization phases
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included in this analysis used validated tools to assess

symptom severity (PANSS), functional status (PSP) and

clinical response (CGI-S).19–21 Supporting the results of

relapse assessment and consistent with earlier reports,

changes in secondary endpoints suggested improvements

in symptomatic and functional parameters in patients con-

tinuing their active paliperidone treatment.22,23 As antici-

pated, an increase in PANSS total score and CGI-S and

reduction in PSP scores suggesting worsening were

observed in patients who discontinued treatment and

switched to placebo.

In clinical practice, the majority of patients with schizo-

phrenia respond well to pharmacological interventions;

however, patients may eventually experience worsening of

symptoms and recurrent relapse due to non-adherence to

dosing regimens, especially with daily oral medication.

Further, every recurrent or longer episode of relapse may

have a negative impact on neurodevelopment and brain

integrity; it is therefore important for treatments to offer

relapse prevention that is sustained.3,4 Longer-acting for-

mulations of paliperidone provide an extended relapse-free

window for non-adherent patients, wherein they can be

encouraged to become adherent, and for adherent patients,

fewer and delayed relapses over the course of a lifetime of

schizophrenia may provide protection against aberrant brain

changes and help preserve functioning.3,4,24 The present

findings support the recent National Institute for Health

and Care Excellence (NICE) recommendations of using

a longer-acting formulation of paliperidone for improving

adherence, reducing relapse and rehospitalizations.25

The randomized withdrawal design used in all three

studies is applicable to clinical practice, as it mimics the

real-life sudden discontinuation of antipsychotics observed

in patients with schizophrenia. However, there were some

limitations: the data included in the current analysis were

combined from 3 separate studies in a post-hoc manner.

The studies were not designed to assess differences across

different formulations and there were differences in the

lengths of paliperidone exposure (OL phase), stabilization

period, and follow-up (DB phase) across studies. The

differences in time-to-relapse and relapse rates were

based on numerical comparison of HRs and tests to deter-

mine the statistical significance of differences were not

used.

Conclusions
Active treatment with paliperidone formulations was asso-

ciated with significantly longer time-to-relapse and reduced

relapse rates as compared with discontinuation of these

treatments (simulated by placebo groups in the DB phase).

Time-to-relapse after treatment discontinuation was longer

with longer-duration formulations, so that PP3M > PP1M >

oral paliperidone. The enduring effect of longer-acting for-

mulations in reducing relapses was seen both in patients

who continued active antipsychotic treatment and those

who discontinued medications (placebo group). These

effects can most likely be associated with the longer dura-

tions of sustained therapeutic plasma levels with PP3M and

PP1M as compared with oral paliperidone ER. Fewer and

delayed relapses over the course of a lifetime of

Table 4 Treatment-Emergent Adverse Events During Double-Blind Phase (Safety Analysis Set)

Category Paliperidone ER PP1M PP3M

Placebo

(n= 101)

Active Treatment

(n = 104)

Placebo

(n = 203)

Active Treatment

(n = 205)

Placebo

(n = 145)

Active Treatment

(n = 160)

All TEAEs, n (%) 41 (40) 36 (35) 91 (45) 91 (44) 84 (58) 99 (62)

Possibly drug-related

TEAE, n (%)

25 (25) 18 (17) 33 (16) 39 (19) 27 (19) 54 (34)

TEAEs leading to death,

n (%)

2 (2) 0 0 0 0 0

Patients with ≥1 serious

TEAE, n (%)

16 (16) 8 (8) 26 (13) 11 (5) 15 (10) 4 (3)

TEAE leading to drug

withdrawal, n (%)

1 (1) 3 (3) 1 (<1) 3 (1) 1 (1) 0

Abbreviations: ER, extended release; PP1M, paliperidone palmitate once monthly long-acting injectable (LAI); PP3M, paliperidone palmitate three monthly LAI; SD,

standard deviation; TEAE, treatment-emergent adverse events.
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schizophrenia may provide protection against progressive

brain damage and help preserve functioning.
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