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Introduction: This single-group, open-label, prospective, noncomparative, multicenter, 

Phase IV study explored the efficacy and tolerability of paliperidone palmitate (PP) in 

hospitalized patients with acute exacerbation of schizophrenia.

Methods: Asian patients of either sex, between 18 and 65 years of age, diagnosed with 

schizophrenia (Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition) with 

acute exacerbations within the previous 4 weeks, were enrolled. Intramuscular PP was initi-

ated at doses of 150 milligram equivalent (mg eq) (day 1) and 100 mg eq (day 8), followed 

by a monthly maintenance dose between 75 mg eq and 150 mg eq (days 36 and 64). Primary 

efficacy endpoint was the change from baseline in the Positive and Negative Syndrome Scale 

(PANSS) total score (last-observation-carried-forward) at week 13.

Results: Of the 212 enrolled patients, 152 (71.7%) completed the 13-week treatment; withdrawal 

of consent (24 [11.3%] patients) was the most common reason for study discontinuation. Mean 

(standard deviation) PANSS total score from baseline (90.0 [17.41]) improved significantly at 

day 4 (−6.1 [9.27]; 95% confidence interval: −7.38, −4.85; P0.001) and week 13 endpoint 

(−23.9 [23.24]; 95% confidence interval: −27.10, −20.78; P0.001). Similarly, the second-

ary endpoints (Clinical Global Impression-Severity, Physical and Social Performance, each 

PANSS subscale, and Marder factor scores) improved significantly from baseline to week 13 

endpoint (P0.001 for all). At week 13, 112/210 (53.3%) patients had a 40% improvement in 

the PANSS total score (responder rate), and 133/212 (62.7%) patients were ready for hospital 

discharge. Overall, 139 (65.6%) patients experienced at least one treatment-emergent adverse 

event (TEAE). Most common (5%) TEAEs were hyperprolactinemia, constipation, nasophar-

yngitis, insomnia, increased weight, and tremor. Worsening of schizophrenia (3.3%) and sinus 

bradycardia (2.0%) were serious TEAEs; no deaths were reported.

Conclusion: PP was generally tolerable and efficacious in a hospital setting for the treatment of 

acute exacerbated schizophrenia with significant improvements in psychotic symptoms, social 

functioning, and severity of illness.
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Introduction
Schizophrenia is one of the most common diagnosis among the psychiatric inpatients.1–3 

The majority (85%–90%) of the patients diagnosed with schizophrenia demonstrate 

exacerbations.4 Acute treatment of schizophrenia facilitates the management of 

symptom exacerbation, enhances psychosocial functioning, and improves the quality 

of life.5 Furthermore, continuous, integrated, long-term pharmacotherapy is required 
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to provide relief from psychotic symptoms and to reduce 

the relapse rates.5,6

Long-term treatment strategies may result in a risk of treat-

ment nonadherence, generally because of associated adverse 

outcomes and the higher cost of care.7–9 Treatment nonadher-

ence in the individuals with schizophrenia may lead to acute 

worsening of psychotic and behavioral symptoms, requiring 

multiple hospitalizations.5,10,11 Long acting injectable (LAI) 

formulations of antipsychotics exert advantages over oral 

antipsychotic treatment by improving adherence, reducing 

symptoms, risk of relapse, and rehospitalization.12–15

Among the various available LAI antipsychotics, pali-

peridone palmitate (PP) (Invega® Sustenna®), a once-monthly 

intramuscular injection,16 is approved in the USA as well as 

in most of the Asia Pacific countries for the acute and main-

tenance treatment of adults with schizophrenia.17,18

The use of LAIs has been limited to the maintenance 

treatment or prevention of relapse, and because of their 

longer time to achieve steady state, effectiveness in 

the acute treatment phase may require additional oral 

supplementation.19–21 The LAI PP has a unique pharma-

cokinetic profile, which allows both, a rapid achievement of 

therapeutic plasma levels of paliperidone and a gradual and 

continuous release of the drug over the dose administration 

interval.18,21,22 Such a profile permits the initiation of PP in 

acutely symptomatic patients without oral supplementation, 

with demonstrated efficacy and tolerability across the dose 

range of 50–150 mg eq.7,17,18,23

To date, very few studies have been designed to inves-

tigate the use of PP24 or other LAI antipsychotics20,25–27 as 

acute therapy for patients who are hospitalized due to a 

recent exacerbation of schizophrenia. Therefore, the current 

study (PREVAIL; A Study to Evaluate the Effectiveness 

and Safety of Paliperidone Palmitate in Subjects With Acute 

Schizophrenia, NCT01527305) was conducted to investigate 

the efficacy and safety of PP for the treatment of Asian hospi-

talized patients with schizophrenia who have experienced an 

acute exacerbation within the past 4 weeks of hospitalization. 

The use of concomitant medications, including antipsychot-

ics, in treating patients with acute schizophrenia was also 

investigated.

Methods
Study population
Asian patients of either sex, between 18 and 65 years (inclu-

sive) of age, diagnosed with schizophrenia according to the 

Diagnostic and Statistical Manual of Mental Disorders, 

Fourth Edition (DSM-IV), with a Positive and Negative 

Syndrome Scale (PANSS) total score of 60, or Clinical 

Global Impression-Severity (CGI-S) score of 4 (moder-

ately ill), and hospitalized with an acute exacerbation of 

schizophrenia within the previous 4 weeks of screening, 

were included. The key exclusion criteria were the follow-

ing: primary active DSM-IV Axis I diagnosis other than 

schizophrenia, DSM-IV diagnosis of substance dependence 

(except for nicotine and caffeine) within 6 months of screen-

ing, patients who received clozapine, or LAI antipsychotics 

including PP within 1 month of the screening, and those who 

were at a significant risk of suicide.

The study protocol was reviewed and approved by the 

local study site’s Institutional Review Board, Medical Eth-

ics Committee, or Medical Research and Ethics Committee 

in the participating countries. This study was conducted in 

accordance with the ethical principles that have their origin 

in the Declaration of Helsinki, and in accordance with the 

International Conference on Harmonization’s Good Clinical 

Practice guidelines, applicable regulatory requirements, and 

in compliance with the respective protocols. All patients pro-

vided written informed consent prior to study participation.

Study drugs
As the doses of PP can be expressed both in terms of mil-

ligram equivalent (mg eq) of the pharmacologically active 

fraction, ie, paliperidone, and in milligrams of PP, the doses 

expressed as 75, 100, and 150 mg eq equate to 117, 156, and 

234 mg of paliperidone palmitate, respectively. The LAI PP 

(Invega® Sustenna®) was supplied as prefilled syringes of 

unrefrigerated suspension for intramuscular injection at doses 

of 75, 100, or 150 mg eq. Deltoid injections were administered 

using a 1.5-inch needle for patients weighing 90 kg, and a 

1-inch needle for patients weighing 90 kg, while the gluteal 

injections were administered using a 1.5-inch needle.

Study design
This single-group, open-label, prospective, noncomparative, 

Phase IV study (NCT01527305) was conducted at 27 centers 

in four Asian countries (six sites in People’s Republic of 

China, ten in Korea, three in Malaysia, and eight in Taiwan)  

from June 13, 2012 to December 31, 2013. The study 

consisted of a screening period up to 7 days followed by a 

13-week open-label treatment period, and a study completion 

visit on day 92 (week 13, 1 month after the last dose of the  

PP injection). All patients were switched to PP from their 

existing oral antipsychotic medication on day 1. Patients 

without documented tolerability to oral risperidone, extended- 

release (ER) paliperidone, risperidone-LAI, or PP were 
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administered with paliperidone ER 3 mg/day or 1 mg/day 

oral risperidone for at least 2 days for the oral tolerability 

testing during the screening period. In the open-label treat-

ment period, patients received PP at an initiation dose of 

150 mg eq on day 1 and 100 mg eq on day 8 (both deltoid), 

followed by once-monthly maintenance doses of 75, 100, or 

150 mg eq on days 36 and 64 (deltoid or gluteal).

Concomitant medications
Medications for general medical conditions were allowed. 

Additionally, mood stabilizing and antidepressant medica-

tion (except nonselective or irreversible monoamine oxidase 

inhibitors), β-blockers, sedative-hypnotics, antiparkinsonian 

medication with anticholinergic properties (in case of emer-

gence or worsening of extrapyramidal symptoms [EPS]), 

benzodiazepines (as rescue medication at the maximum 

permitted daily doses for 10 consecutive days during a 

1-month interval), and oral lorazepam (up to 6 mg/day) or 

equivalent benzodiazepine, for the control of agitation, irri-

tability, restlessness, and hostility, were allowed.

Study assessments
Efficacy assessments
The primary efficacy variable was the change in the PANSS 

total score from baseline to the end of the open-label period. 

The secondary efficacy variables included the changes from 

baseline to the endpoint in the PANSS responder rate (per-

centage of patients with 40% reduction in PANSS total 

score), PANSS Marder factors (negative symptom, positive 

symptom, disorganized thought, uncontrolled hostility/

excitement, and anxiety/depression),28 PANSS subscales 

(positive, negative, or general psychopathology), CGI-S 

scale,29 personal and social performance (PSP) scale scores,30 

the time to readiness for hospitalization discharge using the 

ready-to-discharge questionnaire (RDQ),31,32 and the rate of 

drug discontinuation.

The CGI-S was administered to assess the severity of 

the disease. In this study, the CGI-S wording was modi-

fied to match the protocol description from 1 to 7 where 1= 

normal, not at all ill, 2= borderline mentally ill, 3= mildly 

ill, 4= moderately ill, 5= markedly ill, 6= severely ill, and  

7= extremely severely ill.

The CGI-S and RDQ assessments were performed at 

screening, days 1, 8, 36, 64, and 92, and the PSP was adminis-

tered on days 1 and 92. The PANSS total score, Marder factor 

score, subscales score, and responder rate were analyzed at 

screening, and days 1, 4, 8, 36, and 92. All the efficacy assess-

ments were administered and evaluated by independent, 

trained raters, at each site, to reduce inconsistencies in the 

data collection, and evaluation of the clinical endpoints. 

Lower scores in the PANSS total, PANSS subscale, Marder 

factor, and CGI-S scores indicated improvement, whereas, 

higher scores indicated improvement in the PSP scores.

Safety assessments
Safety assessments included the incidence, and the type of 

treatment-emergent adverse events (TEAEs), concomitant 

use of psychotropic medications, clinical laboratory tests, 

physical examinations (including body weight, height, and 

body mass index [BMI]), vital sign measurements, and 

12-lead electrocardiograms.

Sample size determination
A sample size of 185 patients was considered sufficient to 

provide 90% power to detect a clinically meaningful differ-

ence of at least 6 points in the mean change from baseline 

to the endpoint in the PANSS total score with an estimated 

standard deviation (SD) of 25 units, and a significance level 

of 0.05, using a two-sided one-sample t-test. Assuming a 

20% dropout, 232 patients were to be enrolled to ensure that 

at least 185 participants completed the study.

Analysis sets
All efficacy and safety analyses were performed on the 

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

who received at least one dose of the study medication during 

the treatment period. Additional supportive analyses were 

performed on the per-protocol set, which included patients 

without major protocol deviations. Major protocol deviation 

was defined as patients not satisfying the inclusion criteria; 

who developed withdrawal criteria during the study but did 

not withdraw from the study; who received the wrong treat-

ment or incorrect dose; and those patients who received an 

excluded concomitant treatment. A post hoc confirmatory 

analysis of efficacy excluding all patients who had received 

a concomitant antipsychotic medication after day 1 was also 

performed.

Statistical analyses
Demographic and baseline characteristics were summarized 

descriptively. Efficacy variables were also summarized 

descriptively and examined using paired t-test or Wilcoxon 

signed-rank test as appropriate. Time-to-readiness for dis-

charge and time to the first actual discharge were analyzed 

using Kaplan–Meier methodology. In addition, time to 

discharge was examined using Cox proportional hazards 

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Neuropsychiatric Disease and Treatment 2016:12submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

18

Li et al

regression models, including the baseline characteristics as 

covariates. The rate of drug discontinuation was summa-

rized by the number and percentage of patients who were 

discharged from the hospital. No adjustment was made for 

multiplicity. The last observation carried forward (LOCF) 

approach was used to impute the missing data in the analysis 

set. The number of patients with at least one TEAE for each 

preferred term was summarized regardless of the severity 

and relationship to the study medication. Results of clinical 

laboratory parameters and vital signs were summarized using 

descriptive statistics.

Results
Patient disposition and demographics
Of the 212 patients in the ITT analysis set, 152 (71.7%) 

completed the 13-week treatment period, with the most 

common reason for study discontinuation being withdrawal 

of consent (24 [11.3%] patients) (Figure 1). The study 

population was 100% Asian and balanced by sex. The mean 

(SD) age of the population was 37.1 (11.8) years, and the 

BMI was 23.6 (4.24) kg/m2 (Table 1). Demographic and 

baseline characteristics were similar between the ITT and 

the per-protocol populations.

In this study, paranoid schizophrenia was the most fre-

quent (70.3%) schizophrenia type. Majority of the patients 

(89.2%) had a baseline PANSS score of 70. As per CGI-S 

score, 70% of the patients were marked or severe or extremely 

severely ill, and as per PSP score, 23.6% patients had poor 

level of functioning that required intensive supervision.

Prior psychotropic medications were used by 168 (79.3%) 

patients. The most commonly (20%) used antipsychotics 

were risperidone (77 [36.3%] patients), lorazepam (57 [26.9%] 

patients), and paliperidone (49 [23.1%] patients).

The mean (SD) dose of PP was 122.0 (13.63) mg eq 

throughout the study, while that from the third dose to the 

last dose was 114.5 (25.52) mg eq. Overall, 77 (36.3%) 

patients received the last dose as 150 mg eq, 120 (56.6%) 

patients as 100 mg eq, and 15 (7.1%) patients as 75 mg eq. 

The duration of PP exposure was 92 days for 63 (29.7%) 

patients, 64–91 days for 104 (49.1%) patients, 36–63 days 

for 17 (8.0%) patients, 8–35 days for 19 (9.0%) patients, 

and 7 days for nine (4.2%) patients. Of the 90 (42.5%) 

• 
•
•

• 
•
•
•

• 
•
•
• 
•
•
•
•

Figure 1 Patients’ disposition.
Abbreviation: ITT, intent-to-treat.
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patients that required a dose adjustment, majority (71 [78.9%] 

patients) of adjustments were due to insufficient efficacy. 

Concomitant psychotropic medications were used by 182 

(85.8%) patients. Overall, 59 (27.8%) patients took oral 

atypical antipsychotics while 13 (16.1%) patients were on 

oral typical antipsychotics. The most commonly used atypi-

cal antipsychotics were risperidone (34 [16.0%] patients) 

and paliperidone (14 [6.6%] patients), whereas the most 

frequently used typical antipsychotics were chlorpromaz-

ine and haloperidol (4 [1.9%] patients each). Lorazepam  

(112 [52.8%] patients) was the most commonly used benzo-

diazepine. The most commonly used class of concomitant 

psychotropic medication started after day 1 was benzodi-

azepines (107 [50.0%] patients) and anti-EPS agents (51 

[24.1%] patients).

Efficacy outcomes
Primary efficacy endpoint
In the ITT analysis set, the mean (SD) change in the PANSS 

total score from baseline (90.0 [17.41]) was significant at day 4  

(−6.1 [9.27]; 95% confidence interval [CI]: −7.38, −4.85; 

P0.001), and continued to improve until the week 13 end-

point (−23.9 [23.24]); 95% CI: −27.10, −20.78; P0.001) 

(Figure 2). The lower 95% CI at week 13 did not include the 

change of 6 units in the PANSS total score. The mean (SD) 

change from baseline in the PANSS total score for the per-

protocol set was −6.1 (9.53) (95% CI: −7.51, −4.67; P0.001) 

at day 4, and −22.4 (23.28) (95% CI: −25.89, −18.99;  

P0.001) at the week 13 endpoint, which was similar to that 

of the ITT population.

For the post hoc confirmatory analysis of the efficacy pop-

ulation (N=148), excluding patients who received concomi-

tant antipsychotic medication after day 1 (n=64), the mean 

(SD) change in the PANSS total score from baseline at day 4 

was −5.6 (9.18) (95% CI: −7.09, −4.07; P0.001), and −21.9 

(23.51) (95% CI: −25.74, −18.05; P0.001) at the week 13  

endpoint.

Secondary efficacy endpoints
The 40% PANSS response rate was achieved in 53.3% 

(112/210) patients at week 13 (Figure 3). Other secondary 

endpoints including CGI-S, PSP, each PANSS subscale and 

Marder Factor scores improved significantly from baseline 

to the endpoint (P0.001 for all; Table 2). At week 13, 

58.0% of patients were categorized as mild/very mild/not 

ill, showing improvement in the CGI-S over time. The mean 

(SD) change in the CGI-S score from baseline to week 13 

was −1.3 (1.33) (95% CI: −1.55, −1.11; P0.001) for the post 

hoc confirmatory analysis of the efficacy population, which 

was similar to that of the overall ITT analysis. Based on the 

PSP scores, the percentage of patients categorized as poor 

functioning decreased from 23.6% to 6.0%, varying function-

ing decreased from 75.5% to 64.1%, and mild functioning 

Table 1 Demographic and baseline characteristics (ITT analysis 
set)

Parameter All patients (N=212)

Age in years, mean (SD) 37.1 (11.82)
Age range in years 18–64

18–25 years, n (%) 43 (20.3)
26–50 years, n (%) 133 (62.7)
50 years, n (%) 36 (17.0)

Sex, n (%)
Men 108 (50.9)
Women 104 (49.1)

BMI, kg/m2, mean (SD) 23.6 (4.24)a

Category, n (%)
Normal weight 25 147 (69.7)

Overweight 25 to 30 47 (22.3)

Obese 30 17 (8.1)
Age at first schizophrenia diagnosis,  
mean (SD) years

29.7 (11.21)

Schizophrenia type, n (%)
Paranoid 149 (70.3)
Disorganized 10 (4.7)
Undifferentiated 50 (23.6)
Residual 3 (1.4)

Baseline PANSS total score, mean (SD) 90.0 (17.41)
Baseline CGI-S score, mean (SD) 4.9 (0.79)

Mild illness, n (%) 6 (2.8)
Moderate illness, n (%) 59 (27.8)
Marked, severe/extremely severe  
illness, n (%)

147 (69.3)

Note: an=211.
Abbreviations: BMI, body mass index; CGI-S, Clinical Global Impression-Severity; 
ITT, intent-to-treat; PANSS, Positive and Negative Syndrome Scale; SD, standard 
deviation.
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Figure 2 Mean (±2 SE) change in PANSS total score from baseline at each timepoint, 
and at week 13 (ITT analysis set).
Note: *P0.001 for change from baseline using paired t-test.
Abbreviations: ITT, intent-to-treat; LOCF, last observation carried forward; 
PANSS, Positive and Negative Syndrome Scale; SE, standard error.
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increased from 0.9% to 29.9%, at week 13. For the post hoc 

confirmatory analysis of efficacy, the PSP score significantly 

(P0.001) improved from baseline to week 13 (18.0 [17.56]), 

which was similar to that of the overall ITT analysis.

The rate of discontinuation, measured as the duration 

(days) of patients’ hospitalization at the time of enrollment 

into the study, was a mean (SD) of 38.0 (27.47) days. The 

majority of patients (n [%]) were hospitalized for a dura-

tion in the range of 29–56 days (55 [25.9%] patients), and 

57–91 days (54 [25.5%] patients), followed by 8–14 days  

(40 [18.9%] patients) and 15–28 days (38 [17.9%] patients).

Median time-to-ready-for-hospital-discharge (days since 

admission date) was 40 days. At week 13, 133/212 (62.7%) 

patients were ready for hospital discharge (including RDQ 

assessment and actual hospital discharge). Overall, 102 

(48.1%) patients were discharged after completing the 

RDQ, whereas 42 (19.8%) patients were discharged before 

completing the RDQ.

100

80

60

40Pa
tie

nt
s 

(%
)

20
21

11

5 3

43

28

17

8

74

57

41

28

54 53

43

84 84

75

83

74

0

Day 4
N=208

Week 1
N=205

Week 5
N=189

Week 13
N=156

Week 13 (LOCF)
N=210

20% 30% 40% 50% 20% 30% 40% 50% 20% 30% 40% 50% 20% 30% 40% 50% 20% 30% 40% 50%

Figure 3 PANSS responder rates at each timepoint and at week 13 (ITT analysis set).
Abbreviations: ITT, intent-to-treat; LOCF, last observation carried forward; PANSS, Positive and Negative Syndrome Scale.

Table 2 Change from baseline to each timepoint, and at week 13 in the secondary endpoints (ITT analysis set; LOCF)

Parameter Baseline  
mean (SD)

Mean (SD) change from baseline to

Day 4* Week 1* Week 5* Week 9* Week 13*

CGI-S score 4.9 (0.79) ND −0.6 (0.73) −1.1 (1.06) −1.3 (1.28) −1.4 (1.33)
PSP score 42.8 (13.14) ND ND ND ND 18.8 (17.56)
PANSS subscales score

Positive subscale score 22.5 (6.53) −2.1 (3.66) −4.1 (5.21) −6.4 (7.08) ND −7.7 (7.91)
Negative subscale score 23.1 (7.19) −1.3 (2.46) −2.3 (3.78) −4.1 (5.74) ND −5.2 (6.82)
General psychopathology score 44.4 (9.87) −2.8 (5.29) −5.6 (7.67) −8.9 (10.46) ND −11.0 (12.20)

PANSS Marder factor scores
Positive symptoms 26.7 (6.27) −1.7 (3.37) −3.6 (4.63) −6.2 (6.66) ND −7.7 (7.87)
Negative symptoms 22.7 (7.38) −1.3 (2.56) −2.3 (3.99) −4.0 (5.95) ND −5.1 (7.08)
Disorganized thoughts 19.9 (5.44) −1.2 (2.39) −2.3 (3.46) −3.9 (4.74) ND −5.0 (5.81)
Uncontrolled hostility and  
excitement

11.2 (4.11) −1.2 (2.78) −2.4 (3.53) −3.5 (5.01) ND −3.9 (5.08)

Anxiety/depression 9.4 (4.07) −0.7 (1.81) −1.4 (2.81) −1.9 (3.19) ND −2.3 (3.47)

Note: *P0.001 for change from baseline using paired t-test for all parameters.
Abbreviations: CGI-S, Clinical Global Impression-Severity; ITT, intent-to-treat; LOCF, last observation carried forward; ND, not determined; PANSS, Positive and Negative 
Syndrome Scale; PSP, personal and social performance; SD, standard deviation.
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Safety outcomes
Overall, 139 (65.6%) patients experienced at least one TEAE 

(Table 3) with 94 (44.3%) patients experiencing a TEAE 

possibly-related to the study treatment. No deaths occurred 

in the study. Fourteen (6.6%) patients experienced a serious 

TEAE. Four patients had treatment-related serious TEAEs, 

which were sinus bradycardia (1.4%), and worsening of 

schizophrenia (0.5%). Overall, 10 (4.7%) patients discon-

tinued the study due to a TEAE. The EPS-related TEAEs 

were reported in 37 (17.5%) patients, and the most common 

(2%) TEAEs were tremor (11 [5.2%] patients), akathisia 

(10 [4.7%] patients), extrapyramidal disorder (7 [3.3%] 

patients), and dystonia (5 [2.4%] patients). Prolactin-related 

TEAEs (29 [13.7%] patients) were reported in 16 women 

(15.4%), and 13 men (12.0%). Hyperprolactinemia was the 

most common prolactin-related TEAE reported in 25 (11.8%) 

patients. Amenorrhea, galactorrhea, delayed menstruation, 

and erectile dysfunction were each reported in one (0.5%) 

patient. Diabetes mellitus was reported in 1 (0.5%) patient, 

was mild and not related to the treatment, and did not require 

a dose adjustment. Overall, mean (SD) increase in the weight 

was 1.1 (3.73) kg, with 7% increase in weight observed 

in 26 (14.6%) patients, and 7% decrease in weight in  

5 (2.8%) patients.

Discussion
This open-label, Phase IV study (PREVAIL) demonstrated 

the efficacy of PP once-monthly injection as determined 

by the primary efficacy measure, ie, change in the PANSS 

total score from baseline to week 13, in Asian patients with 

an acute exacerbation of schizophrenia, within 4 weeks of 

hospitalization. The significant improvement in overall symp-

toms (improvement of −23.9 from the baseline in the PANSS 

total score, at week 13 LOCF) confirms the results of the 

earlier studies conducted in Asian hospitalized,24 and Asian 

or non-Asian ambulatory patients with acute exacerbated 

schizophrenia.7,33–36 Though data for an active comparator or 

placebo group were not assessed, the significant reduction 

in the PANSS total score is noteworthy with the 13-week 

PP treatment.

Patients were hospitalized for a mean duration of 38 days,  

with the majority being treated with oral antipsychotics 

before enrollment. They were switched to PP on day 1, and 

majority (75.9%) of the patients received all four injections. 

A rapid onset of action of PP was demonstrated as treatment 

effectiveness was observed by day 4, with improvements con-

tinuing at day 8. These findings support the rapid symptom 

improvement after the day 1 deltoid injection of PP 234 mg 

(150 mg eq) in these patients, which is consistent with earlier 

studies.12,34,37–39 The fast onset of action of PP is unique among 

the LAIs, and thus provides an optimal treatment option for 

acute exacerbation; hence, the hospitalized patients can be 

switched from their oral antipsychotic regimen to monthly 

PP injections, even during acute illness.

In this study, the major protocol deviations included 

“received excluded concomitant treatment” in 12.7% of 

patients; however, improvement in the PANSS total score 

was similar for both the ITT and per-protocol populations, 

which demonstrate a minimal effect of excluded concomitant 

medications on the conclusions. Similarly, the findings of the 

post hoc confirmatory analysis of efficacy were consistent 

with the overall ITT analysis, which shows no or minimal 

effect of concomitant antipsychotic medication.

A significant reduction in the severity of illness was seen 

consistently over time as measured by the CGI-S. The 40% 

PANSS responder rate (53%) was considered to be clini-

cally meaningful based on a similar improvement observed 

in the CGI-S scores, and this interpretation is supported by 

the published literature.40–42

Patients’ daily function, measured by the PSP scale, 

showed a statistically significant and clinically meaning-

ful improvement, which was consistent over the course of 

the treatment. These improvements can be translated into a 

Table 3 Most common (2% patients) TEAEs (ITT analysis set)

Parameter Overall (N=212)  
n (%)

Patients with at least one TEAE 139 (65.6)
Hyperprolactinemiaa 25 (11.8)

Constipation 19 (9.0)

Nasopharyngitis 18 (8.5)

Insomnia 17 (8.0)

Weight increased 16 (7.5)

Tremor 11 (5.2)

Akathisia 10 (4.7)

Upper respiratory tract infection 10 (4.7)

Injection site pain 9 (4.2)

Sinus bradycardia 9 (4.2)

Anxiety 9 (4.2)

Schizophrenia 8 (3.8)

Extrapyramidal disorder 7 (3.3)

Agitation 6 (2.8)

Diarrhea 6 (2.8)

Hypokalemia 6 (2.8)

Hepatic function abnormal 5 (2.4)
Dystonia 5 (2.4)

Notes: aHyperprolactinemia TEAEs also include the preferred terms “blood 
prolactin increased” and “blood prolactin abnormal”. The percentages are based 
on the number of patients in the ITT population. Each patient is counted only once 
within each system organ class and within each preferred term.
Abbreviations: ITT, intent-to-treat; TEAE, treatment-emergent adverse event.
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potential reduction in the burden of patients on caregivers, 

society, and health care systems, and therefore, can be consid-

ered as meaningful and important in the context of benefits of 

treatment; a prior mediation analysis done with paliperidone 

ER showed that the improvement in social functioning can 

be independent, and above and beyond that of the symptom 

improvement.43

The robustness of this result is supported by the findings 

of consistent symptom improvement across all the efficacy 

measures used (PANSS and CGI-S), and also by the improved 

functioning outcome measured by the PSP scale.

The findings of the current study are further supported 

by the results from the similar PALMFlexS C study, in 

which patients with acute symptoms of schizophrenia 

who were switched to PP from oral antipsychotics showed 

similar efficacy results for the mean change of CGI-S 

(−1.4 vs −1.5, respectively), and PSP (18.8 vs 19.0, respec-

tively) scores, though the efficacy differed for the mean change 

in the PANSS total score (−23.9 vs −31.0, respectively). 

Overall, a greater improvement in the PANSS subscales, 

and Marder factor scores, except hostility/excitement factor 

score, was observed in the PALMFlexS C study. The longer 

duration of drug administration is likely to have contributed 

to the greater improvements in the primary and secondary 

endpoints, as noted in the PALMFlexS C study (6 months  

vs 13 weeks).44

In this study, median time to ready for hospital dis-

charge was 40 days since the admission date, and 35 days 

since the first injection date. Over time, a trend toward an 

increase in the number of patients ready for discharge was 

observed. At week 13, 62.7% (LOCF) patients were ready 

for hospital discharge. Very few patients (3.7%) had a sub-

sequent relapse requiring rehospitalization. Another study 

demonstrated that PP significantly reduced the hospitaliza-

tion duration in patients with recent-onset schizophrenia, 

in a 12-month mirror analysis (mean change from 74.3 to  

18.9 days, P0.0001).24

Overall, treatment with PP was generally tolerable in this 

patient population, which is consistent with the findings from 

earlier studies carried out in acutely exacerbated patients.7,33,35 

Incidence of adverse events appeared similar between this 

study and the PALMFlexS C study for 1 TEAEs (65.6% 

vs 63.7%); discontinuations (6.1% vs 9.0%) due to TEAEs 

in the PALMFlexS C study may be due to the longer study 

duration (6 months vs 13 weeks). The frequency of prolactin-

related TEAEs was higher in the present study (13.7%) vs 

PALMFlexS C (5.7%). The higher mean (SD) body weight 

(78.9 kg [18.7] vs 63.6 kg [13.15]), BMI (36.4 kg/m2 [12.1] 

vs 23.6 kg/m2 [4.24]), and number (%) of men (125 [59%] vs 

108 [51%]) in the PALMFlexS study, with a related decrease 

in the drug exposure, may have resulted in the lower incidence 

of the prolactin-related TEAEs. In addition, the racial differ-

ence (100% Asian in the current study and mostly European 

in the PALMFlexS) could have also attributed to these 

results. However, the frequency of prolactin-related TEAEs 

is consistent with another study conducted in the Asia-Pacific 

population (11.9%).24 The most common TEAEs in this cur-

rent study were constipation, nasopharyngitis, blood prolactin 

increase, and insomnia; whereas, injection-site pain, insomnia, 

psychotic disorder, headache, and anxiety were the most com-

mon TEAEs observed in the PALMFlexS C study. Overall, 

the safety profile of PP observed in this study is consistent 

with those previously documented and are consistent with 

the class effects (dopamine D2 receptors antagonists) that 

are well known.45

The study limitations included an open-label design, 

short duration of the study, a lack of comparator group 

to better assess the efficacy, and minimize the possible 

confounding variables. Additional long-term, comparative 

studies are required to validate these results in order to fully 

understand the value of PP therapy relative to other treat-

ment options.

Conclusion
The PREVAIL study showed that PP is beneficial for 

acutely ill, in-hospital patients with recent exacerbation of 

schizophrenia, and the patients can be switched from oral 

antipsychotics to monthly PP injection, even during acute ill-

ness. Overall, PP was generally tolerable without new safety 

signals and showed significant improvements in psychotic 

symptoms, social functioning, and severity of illness.
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