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Purpose: A previous integrated patient-level analysis demonstrated a significant benefit of implementing once-monthly injectable 
paliperidone palmitate (PP1M) earlier in the treatment course for schizophrenia. Earlier therapeutic interventions during the first 3–5 
years after disease onset can positively impact long-term outcomes in schizophrenia. This present analysis evaluated the risk of relapse 
both overall and by different durations of illness (0–3 years, >3–5 years, and >5 years from diagnosis) in adult patients with 
schizophrenia who received PP1M or oral antipsychotics (OAPs).
Patients and Methods: This analysis included integrated patient-level data from the Paliperidone Palmitate Research in 
Demonstrating Effectiveness (PRIDE) and Prevention of Relapse with Oral Antipsychotics versus Injectable Paliperidone Palmitate 
(PROSIPAL) studies. Both studies assessed relapse as the primary outcome in patients treated either PP1M or OAPs.
Results: Overall, the risk of relapse was reduced by 31% with PP1M compared to OAP (HR 0.69; 95% CI [0.56–0.86], P < 0.001). 
Fewer relapses were observed with PP1M versus OAP in the 0–3-year subgroup (15.8% and 21.7%, respectively), >3–5-year subgroup 
(19.6% and 29.9%, respectively), and >5-year subgroup (41.7% and 51.6%, respectively). These results represent a reduction in risk of 
relapse by 33% for patients receiving PP1M versus OAP in the 0–3-year subgroup (HR 0.67; 95% CI [0.44–1.00], P = 0.050), 43% in 
the >3–5-year subgroup (HR 0.57; 95% CI [0.35–0.93], P = 0.025), and 26% in the >5-year subgroup (HR 0.74; 95% CI [0.55–1.00], 
P = 0.049). Treatment-emergent adverse event rates were similar between treatment groups.
Conclusion: This analysis indicates that PP1M provides significant benefits in reducing relapse rates compared to OAPs, regardless 
of the duration of illness. These findings emphasize the importance of initiating PP1M treatment early in the course of schizophrenia to 
achieve better long-term outcomes.
Keywords: early intervention, critical period, long-acting injectable antipsychotics, PRIDE, PROSIPAL

Introduction
Schizophrenia is a chronic mental illness that affects approximately 0.32% of people worldwide.1 Patients diagnosed 
with schizophrenia experience impacts to personal, social, educational, and occupational functioning.1 Patients also 
encounter an increased likelihood of comorbidities, a high risk of hospitalization, a 42% higher prevalence of substance 
use disorder, a 2 to 3 times higher mortality rate than the general population, a 10- to 20-year decrease in life expectancy, 
and increased likelihood of incarceration.2–7 If untreated or inadequately controlled, symptoms may persist or continue to 
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worsen and can lead to disability.8 Over time, especially when symptoms are undertreated due to partial or nonadherence to 
antipsychotic medication, schizophrenia can result in detrimental outcomes.8 These negative outcomes include repeated 
relapses, hospitalization, incarceration, impact on social determinants of health, and incomplete recovery.5,8–11 Treatment 
response may also be reduced or delayed after repeated relapses with the same antipsychotic treatment.12

The duration of time after schizophrenia onset during which patients experience progressive disease development and 
are the most vulnerable to relapse has been referred to as the critical period.8 In this period, estimated as the first 3–5 
years after diagnosis, a rapid decline in social, cognitive, and occupational functioning occurs before reaching a plateau.13 

Therapeutic interventions earlier after diagnosis can help control repeated relapses, worsening symptoms, and increasing 
disability.8,13 In a previous post-hoc analysis, use of risperidone long-acting injection (RISPERDAL CONSTA®) in 
patients with recent onset of illness, defined as ≤3 years from diagnosis, showed significantly lower relapse rates and 
greater improvements in symptom scores versus patients >3 years from diagnosis. While early intervention is effective in 
symptom improvement and maintenance, treatment adherence remains a significant barrier to improving clinical out-
comes in patients with schizophrenia.14 In a 3-year study to evaluate the consequences of antipsychotic treatment 
nonadherence, it was found that nonadherence was associated with a higher risk of relapse, hospitalization, and suicide 
attempts.15 In a real-world pharmacy-based study using pharmacy refill records (medication possession ratio < 80%), 
76% of patients with schizophrenia were nonadherent to their oral medication over the 15-month study period.16 

Additionally, in a retrospective Medicaid claims analysis, 67.7% of schizophrenia patients were nonadherent to their 
oral antipsychotic (OAP) and 39.4% discontinued their medication within 6 months of hospital discharge.17 Compared to 
OAPs, long-acting injectable antipsychotics (LAIs) have shown to improve adherence and reduce treatment discontinua-
tions and (re)hospitalizations in addition to delaying time to relapse.17–20 A retrospective Medicaid claims analysis 
showed that patients on LAIs had a 65% lower risk of being nonadherent, a 55% lower risk of discontinuation, and a 27% 
lower risk of schizophrenia-related rehospitalization compared to OAPs.17 A recent meta-analysis of prospective and 
retrospective cohort studies found a 15.2% reduction in the hospitalization rates with LAIs compared to OAPs.18 LAIs 
have undergone evaluation for their impact on early treatment and have demonstrated effectiveness, offering physicians 
additional clinical guidance.21

Existing treatment guidelines support the use of LAIs earlier in the treatment course of adults with schizophrenia, 
although LAIs remain underused in many clinical settings and often are reserved for the most severely ill or poorly 
adherent individuals, who may already have experienced loss of functional status due to repeated relapses.22–25 Notably 
in the Guide to Long-acting Medications, the National Council for Mental Wellbeing recommends LAI discussions with 
the patient early after a diagnosis of schizophrenia in adults.22 The Florida Best Practice Psychotherapeutic Medication 
Guidelines also recommend LAIs as an initial treatment option for adult patients with schizophrenia.23 Despite the 
benefits and call to action for the use of LAIs, OAPs have been the standard for first line treatment.20

A previous integrated patient-level analysis of the PRIDE, PROSIPAL, and DREaM studies evaluated the efficacy of 
paliperidone palmitate (PP) compared to OAPs in adults diagnosed with schizophrenia overall and for varying durations 
of illness (0–3 years and >3 years).26 The analysis revealed that implementing PP earlier in the course of schizophrenia 
provides significant benefit compared to OAPs, as fewer relapses (17.7% versus 25.3% in the 0–3 year group; 32.3% 
versus 42.2% in the >3 year group) and a significantly longer time to relapse was observed with PP versus OAP. Given 
these results, a more granular analysis of patient-level outcomes with PP1M versus OAP within the first 5 years after 
diagnosis, focusing on the clinically relevant critical period, 3–5 years after diagnosis, is merited and would be 
generalizable to real-world populations with schizophrenia. This patient-level meta-analysis evaluated the risk of relapse 
in adult patients with schizophrenia overall and by varying durations of illness (0–3 years, >3–5 years, and >5 years) 
receiving PP1M or OAP treatment.

Material and Methods
Study Selection
The PROSIPAL (NCT01081769) and PRIDE (NCT01157351) studies were included in this patient-level meta-analysis 
because of their similar study designs and data collection methods, including the selection of the target patient population 
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and the criteria for relapse.10,19 The PROSIPAL study was a randomized, controlled, open-label, rater-blinded study that 
examined the efficacy of PP1M versus OAP in recently diagnosed patients with schizophrenia (ie, up to 5 years after 
diagnosis). The PRIDE study was a randomized, prospective, open-label, event-monitoring board-blinded, parallel-group 
study that was designed to reflect real-world patients, treatment approaches, and clinically meaningful outcomes with 
PP1M and OAPs. The definition of relapse, and inclusion and exclusion criteria were similar between the two studies 
(Figure 1). Patient-level data from patients with schizophrenia were used in the analysis. Authors were able to access 
patient-level data (ie, raw data for each individual patient in the study) because both studies and the current analysis were 
sponsored by Janssen. This enabled the maintenance of patient clustering within studies for the post hoc analysis and the 
compilation of evidence for a specific clinical question, such as treatment effectiveness, from several related studies.

Outcomes
The analysis assessed outcome measures such as relapse evaluations and treatment-emergent adverse events (TEAEs). In 
both studies, treatment failure (TF) was identified by instances of relapse, including psychiatric hospitalizations, arrests 
or incarcerations, suicidal or homicidal ideation or behaviors, discontinuation due to inadequate efficacy, safety, or 
tolerability, treatment supplementation due to insufficient efficacy, but differed in measuring significant symptom 
worsening as measured by the Positive and Negative Syndrome Scale (PANSS) or the Clinical Global Impressions 
(CGI) Scale in the PROSIPAL study and an increase in psychiatric services in the PRIDE study.20,21

Statistical Analysis
With individual patient-level data available for both studies, it was possible to analyze duration of illness cutoffs of 0–3 
years, >3–5 years, and >5 years. The Kaplan-Meier method was used to calculate the cumulative distribution functions of 
time to first treatment failure (TtFTF) or relapse. A log rank test was used to evaluate the significance of differences 
between groups. Hazard ratios (HRs) and 95% confidence intervals (CIs) for between-group differences in treatment 

Figure 1 Study Designs. 
Abbreviations: DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, fourth edition; ER, extended release; PP1M, paliperidone palmitate once monthly; PRIDE, 
Paliperidone Palmitate Research in Demonstrating Effectiveness; PROSIPAL, Prevention of Relapse with Oral Antipsychotics versus Injectable Paliperidone Palmitate.
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failure risk were generated using a Cox proportional hazards model. Graphical diagnostics and statistical tests were 
conducted to verify the proportional hazards assumptions for each comparison. TEAEs were recorded and reported 
descriptively.

Results
Patient Characteristics
A sample of 1157 patients was included in the analysis set; most patients were male (68.7%), and the mean age was 34.7 
years (Table 1). The mean (SD) age of first psychiatric diagnosis, mean (SD) age of first psychiatric treatment, and mean 
(SD) age of first psychiatric hospitalization were similar between the PP1M and OAP groups within each duration of 
illness subgroup. In comparing duration of illness subgroups, the mean (SD) age of first psychiatric diagnosis, treatment, 
and hospitalization in the total >5-year duration of illness subgroup were lower compared with the 0–3 years and >3–5 
years subgroups. The mean (SD) number of total psychiatric hospitalizations was higher in the >5 years subgroup 
(PP1M: 8.1 [17.78]; OAP: 5.8 [5.54]) compared with the 0–3 years subgroup (PP1M: 2.6 [1.73]; OAP: 2.9 [2.15]) and 
the >3–5 years subgroup (PP1M: 3.9 [2.99]; OAP: 4.1 [3.43]). The number of patients who discontinued the study was 
similar between the PP1M and OAP cohorts within each duration-of-illness subgroup (Table 1).

Efficacy
Fewer TFs were observed overall with PP1M versus OAP (25.2% and 32.9%, respectively), in the 0–3-year subgroup 
(15.8% and 21.7%, respectively), the >3–5-year subgroup (19.6% and 29.9%, respectively), and the >5-year subgroup 

Table 1 Patient Baseline Characteristics and Discontinuation Rates by Duration of Illness Subgroup

0–3 Years 
n = 516

>3–5 Years 
n = 272

>5 Years 
n = 369

PP1M OAP PP1M OAP PP1M OAP

Number of patients 253 263 138 134 187 182

Mean age, years (SD) 31.9 

(10.4)

32.3 

(10.0)

33.1 

(10.9)

33.4 

(10.3)

39.3 

(10.1)

39.7 

(9.9)

Male, n (%) 161 

(63.6%)

152 

(57.8%)

87 

(63.0%)

81 

(60.4%)

158 

(84.5%)

156 

(85.7%)

Age of first psychiatric diagnosis, patients, n 253 263 138 134 187 182

Mean age, years (SD) 30.1 

(10.4)

30.5 

(10.1)

29.2 

(11.0)

29.3 

(10.4)

20.9 

(9.1)

20.7 

(8.9)

Age of first psychiatric treatment, patients, n 253 262 138 134 187 182

Mean age, years (SD) 29.1 
(10.2)

29.5 
(10.0)

28.5 
(11.0)

28.7 
(10.3)

22.1 
(9.4)

22.2 
(9.5)

Age of first psychiatric hospitalization, patients, n 238 241 130 125 186 182

Mean age, years (SD) 28.5 

(11.5)

29.0 

(10.0)

27.9 

(11.5)

27.7 

(11.4)

18.4 

(11.6)

19.1 

(12.2)

Total no. of psychiatric hospitalizations, patients, n 232 238 126 120 147 144

Mean (SD) 2.6 

(1.7)

2.9 

(2.2)

3.9 

(3.0)

4.1 

(3.4)

8.1 

(17.8)

5.8 

(5.5)

No. of patients who discontinued study, n (%) 64 

(25.3%)

80 

(30.4%)

33 

(23.9%)

35 

(26.1%)

116 

(62.0%)

111 

(61.0%)

Abbreviations: OAP, oral antipsychotic; PP1M, paliperidone palmitate once monthly.
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(41.7% and 51.6%, respectively) (Figure 2). Overall, the risk of relapse was delayed by 31% for patients receiving PP1M 
versus OAP (HR 0.69; 95% CI [0.56–0.86], P < 0.001), independent of duration of illness category. Furthermore, risk of 
relapse was reduced by 33% for patients receiving PP1M versus OAP in the 0–3-year subgroup (HR 0.67; 95% CI 
[0.44–1.00], P = 0.050), by 43% in the >3–5-year subgroup (HR 0.57; 95% CI [0.35–0.93], P = 0.025) and by 26% in the 
>5-year subgroup (HR 0.74; 95% CI [0.55–1.00], P = 0.049) (Figure 3).

Safety
A total of 875 patients (75.6%) experienced a TEAE (0–3-year: PP1M, n=253 [77.9%], OAP, n=263 [69.2%]; >3–5-year: 
PP1M, n=138 [71.7%], OAP, n=134 [69.4%]; >5-year: PP1M, n=187 [82.9%], OAP, n=182 [81.9%]. The most common 
TEAEs (occurring in ≥10% of patients) included injection site pain (in the PP1M group), nasopharyngitis, weight 
increase, akathisia, headache, anxiety, insomnia, and schizophrenia (Table 2). A similar proportion of patients treated 
with PP1M or OAP discontinued the study due to adverse events (3.3% and 2.6%, respectively).

Discussion
Schizophrenia is a chronic psychiatric disorder that can often lead to poor quality of life, extensive disability, and 
premature mortality.27 The need for care and treatment approaches that might change a negative trajectory of outcome, 
especially early in the course of illness, remains urgent. In this analysis using pooled data from studies that enrolled 
individuals generalizable to real-world populations with schizophrenia, risk of relapse was significantly delayed by 31% 
with PP1M versus OAPs regardless of duration of illness. Additionally, risk of relapse was delayed by 33% for the 0–3 
years cohort, 43% for the >3–5-year cohort, and 26% for the >5-year cohort with PP1M compared to OAPs. TEAE rates 
were similar between PP1M and OAP treatment groups within each duration of illness category. These results reinforced 
the results of a previous post hoc analysis of the PRIDE, PROSIPAL, and DREaM studies on early intervention with 
PP1M compared to OAPs, confirming the overall effectiveness of PP1M early in the course of schizophrenia in adults.18

Both studies assessed in the current analysis, PROSIPAL and PRIDE, were designed to reflect real-world clinical 
practice. Although PROSIPAL was an open-label study, it was rater blinded and the choice of OAP was at the 
investigator’s discretion.28 PRIDE included flexible treatment interventions and patients who are typically excluded 
from clinical trials (ie, patients with comorbid substance abuse, history of incarceration, and unstable living 
conditions).16 Medication adherence was monitored but not required to complete either trial.

Prior studies have shown earlier treatment with LAIs has significant benefits compared to OAPs, including reduced risk of 
relapse, delayed time to relapse, and delayed time to first hospitalization.26,29 To address the need for early intervention, the 
National Institute of Mental Health sponsored the RAISE-ETP and NAVIGATE programs, which leveraged a comprehensive 
care plan that included early pharmacologic and psychosocial interventions. The investigators found that this plan improved 

Figure 2 Forest Plot of Hazard Ratio of Time to First Treatment Failure by Treatment Group (PP1M vs OAP [95% CI]) by Duration of Illness Subgroup. 
Notes: Regression analysis of survival data is based on a Cox proportional hazards model with factor of age, study, duration of illness, treatment group and interaction of 
duration of illness and treatment group. 
Abbreviations: OAP, oral antipsychotic; PP1M, paliperidone palmitate once monthly.
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clinical, functional, and quality of life outcomes for patients.30,31 A systematic literature review explored early intervention 
services (EIS) compared to usual care and found that EIS was associated with a reduced risk of hospitalization.32

Relapses experienced by patients with schizophrenia present profound humanitarian and economic burdens. 
A multinational survey of psychiatrists and their patients with schizophrenia found that compared to patients without relapses, 
patients who relapsed were significantly more likely to be homeless, unemployed, previously incarcerated, and have difficulties 
living independently.7 Moreover, those who experienced relapse had greater impairment in work status and worse quality of life 
versus those who did not. In the United States alone, it has been estimated that about $37.7 billion is spent annually in direct 
healthcare costs associated with patients with schizophrenia.33 Our findings suggest that LAIs, especially when used relatively 
early in the course of illness, have the potential to positively impact recovery trajectory and health outcomes.

Limitations of this post hoc analysis should be considered. Patients included in the analysis may not be fully 
representative of the real-world population with recent-onset schizophrenia. The PROSIPAL and PRIDE studies differed 
in design, including observation time and inclusion/exclusion criteria. A longer observation time may have identified 
larger differences between duration of illness groups. Individuals may have been excluded due to enrollment hesitancy. 

Figure 3 Kaplan-Meier Plot of Time to First Treatment Failure for (a) Overall Study Population and (b) <3-Year, (c) >3–5-Year, and (d) >5-Year Duration of Illness 
Subgroups.
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There are potential biases inherent in any study; however, the studies had oversight from a scientific and an independent 
data monitoring committee.

Conclusion
The current analysis shows that the risk of relapse was significantly reduced with PP1M compared to OAPs regardless of 
the duration of illness. The findings emphasize the importance of early intervention after schizophrenia diagnosis with 
PP1M. Additionally, PP1M was well tolerated, and no new safety concerns were observed. Further investigation is 
warranted to elucidate the broader impact of earlier treatment with LAIs.

Abbreviations
DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, fourth edition; LAI, long-acting injectable antipsychotic; 
OAP, oral antipsychotic; PP, paliperidone palmitate; PP1M, paliperidone palmitate once monthly; PRIDE, Paliperidone 
Palmitate Research in Demonstrating Effectiveness; PROSIPAL, Prevention of Relapse with Oral Antipsychotics versus 
Injectable Paliperidone Palmitate; TEAE, treatment-emergent adverse event; TF, treatment failure; TtFTF, time to first 
treatment failure.

Data Sharing Statement
The data sharing policy of Janssen Pharmaceutical Companies of Johnson & Johnson is available at https://www.janssen. 
com/clinical-trials/transparency. As noted on this site, requests for access to the study data can be submitted through Yale 
Open Data Access (YODA) Project site at http://yoda.yale.edu.

Ethics Approval and Informed Consent
The study protocol was approved by an independent ethics committee or review board at each study center (for list of 
ethics committees, see Supplemental Table 1) and was conducted in accordance with the Declaration of Helsinki. All 
patients provided written informed consent.

Table 2 Incidence of Treatment-Emergent Adverse Events

0–3 Years 
n = 516

>3–5 Years 
n = 272

>5 Years 
n = 369

PP1M 
n = 253

OAP 
n = 263

PP1M 
n = 138

OAP 
n = 134

PP1M 
n = 187

OAP 
n = 182

Patients who experienced ≥1 TEAE, n (%) 197 (77.9%) 182 (69.2%) 99 (71.7%) 93 (69.4%) 155 (82.9%) 149 (81.9%)

TEAEs occurring in ≥10% of patients

Injection site pain 2 (9.5%) 0 11 (8.0%) 0 31 (16.6%) 0

Nasopharyngitis 14 (5.5%) 15 (5.7%) 14 (10.1%) 6 (4.5%) 12 (6.4%) 13 (7.1%)

Weight increased 47 (18.6%) 46 (17.5%) 17 (12.3%) 22 (16.4%) 24 (12.8%) 13 (7.1%)

Akathisia 21 (8.3%) 14 (5.3%) 6 (4.3%) 10 (7.5%) 20 (10.7%) 14 (7.7%)

Headache 27 (10.7%) 20 (7.6%) 16 (11.6%) 16 (11.9%) 14 (7.5%) 15 (8.2%)

Anxiety 21 (8.3%) 15 (5.7%) 6 (4.3%) 8 (6.0%) 20 (10.7%) 17 (9.3%)

Insomnia 30 (11.9%) 34 (12.9%) 17 (12.3%) 9 (6.7%) 36 (19.3%) 21 (11.5%)

Schizophrenia 21 (8.3%) 27 (10.3%) 9 (6.5%) 9 (6.7%) 9 (4.8%) 16 (8.8%)

Abbreviations: OAP, oral antipsychotic; PP1M, paliperidone palmitate once monthly; TEAE, treatment-emergent adverse event.
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