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ABSTRACT ~ Background: Paliperidone extended-release (paliperidone ER) is an
approved oral antipsychotic medication (dosing range 3–12 mg/day) for treatment of
schizophrenia and schizoaffective disorder in adults. Methods: In this 3-arm, double-
blind, placebo- and active-controlled, parallel-group study, paliperidone ER 1.5 mg was
assessed to determine the lowest efficacious dose in patients (N � 201) with acute schizo-
phrenia. Paliperidone ER 6 mg was included for assay sensitivity. Results: Patients
(intent-to-treat analysis set) had a mean age of 39.4 years; 74% were men, 43% Asian,
and 40% black. The baseline mean (SD) Positive and Negative Syndrome Scale
(PANSS) total score was 92.6 (13.02) and the mean (SD) change from baseline to end-
point was: placebo group, –11.4 (20.81); paliperidone ER 1.5 mg group, –8.9 (23.31);
and paliperidone ER 6 mg group, –15.7 (26.25). Differences between paliperidone
groups versus placebo were not significant (paliperidone ER 1.5 mg [p � 0.582],
paliperidone ER 6 mg, [p � 0.308]). Safety results of paliperidone ER 1.5 mg and
placebo were comparable. The most frequently reported treatment emergent adverse
events (�10%) were: placebo group—headache (15.6%) and psychotic disorder (14.1%);
paliperidone ER 1.5 mg group—insomnia (13.6%); and paliperidone ER 6 mg group—
headache (11.4%), insomnia (10%), and tremor (10%). Conclusions: In this study,
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paliperidone ER 1.5 mg did not demonstrate efficacy in patients with acute
schizophrenia. A markedly high placebo response was noted. Assay sensitivity
with the 6 mg dose was not established. Paliperidone ER 1.5 mg was gener-
ally tolerable with a safety profile comparable to placebo.
Psychopharmacology Bulletin. 2011;44(2):54–72.

INTRODUCTION

Schizophrenia is a chronic condition requiring consistent, long-term
treatment. As for all long-term treatment strategies, a balance of opti-
mal efficacy and minimal risk of adverse events must be considered for
the patient.1

Paliperidone extended-release (ER) is an atypical once-daily antipsy-
chotic, approved in the United States (US), the European Union, and
many other countries for the treatment of schizophrenia in adults.
In addition, in the US it is approved for schizoaffective disorder in
adults.2 The recommended dose range for paliperidone ER is 3 to
12 mg once daily, which was established in short-term studies of
paliperidone ER for the treatment of schizophrenia and schizoaffective
disorder.3–7 The current 6-week, phase 4, double-blind, placebo- and
active-controlled, parallel-group study was designed to evaluate the
efficacy, safety, and pharmacokinetics of a low dose of paliperidone ER
(1.5 mg/day) compared with placebo in adult patients with schizophre-
nia to determine the lowest effective dose and potentially mitigate the
risk of certain dose-related adverse effects.

MATERIALS AND METHODS

Patients

Consenting men and women (�18 years) with an established diagno-
sis of schizophrenia (as per the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition [DSM-IV]) for at least one year
before screening, having an acute exacerbation of the disease, with a doc-
umented Positive and Negative Syndrome Scale (PANSS) total score
between 70 and 120 (at screening and baseline), and who had agreed to
voluntary hospitalization for a minimum of 8 days were enrolled.

Main exclusion criteria included: primary DSM-IV Axis I diagnosis
other than schizophrenia, DSM-IV diagnosis of active substance
dependence within 6 months before screening, history of neuroleptic
malignant syndrome, circumstances that could increase the risk of the
occurrence of torsade de pointes or sudden death, or any medical
condition that could potentially alter the absorption, metabolism, or
excretion of the study drug (e.g., Crohn’s, liver, or renal disease). Other
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exclusion criteria were: a significant risk of suicidal, homicidal, or vio-
lent ideation or behavior, use of the disallowed medications or hyper-
sensitivity or intolerance to risperidone or paliperidone, injection of a
depot antipsychotic within 120 days before screening, or use of
paliperidone palmitate within 10 months before screening, and women
who were pregnant, nursing, or planning to become pregnant.

The study was conducted in accordance with the ethical principles that
have their origin in the Declaration of Helsinki and that are consistent
with Good Clinical Practices and applicable regulatory requirements. All
patients provided written informed consent before entering the study.

Study Medication

Paliperidone ER 1.5 mg and paliperidone ER 6 mg were provided as
capsule-shaped longitudinal compressed tablets consisting of two drug
layers and a push layer with a Push-Pull™ delivery system (proprietary
OROS® pump technology), designed to deliver 1.5 mg and 6 mg of
paliperidone, respectively. The patients took once-daily dose of identi-
cally appearing overencapsulated paliperidone ER tablets (1.5 mg, or
6 mg), or matching overencapsulated placebo tablets.

Study Design, Randomization, and Blinding

This was a randomized, double-blind, placebo- and active-controlled,
fixed-dose study conducted from September 2007 through November
2008 at 22 sites across 3 countries: United States, India, and Taiwan.

This study consisted of a screening period of up to 5 days for washout
of disallowed medications, followed by a 6-week double-blind treatment
period, and a follow-up visit 7 days later. Eligible patients were randomly
assigned (1:1:1) to receive fixed oral doses of paliperidone ER (1.5 mg or
6 mg,) or placebo, based on a computer-generated randomization sched-
ule and stratified by study center. Hospitalization was required for at least
the first 8 days of study drug administration. The dose was administered
daily in the morning for a 6 week period (days 1 to 42). As the paliperi-
done ER 6 mg dose has already been approved based on the same primary
end point, this dose was included in this study to compare with placebo
for the purpose of establishing assay sensitivity.

Concomitant Medications

Antiparkinsonian medications (benztropine, biperiden), beta-
adrenergic blockers only to treat treatment-emergent akathisia and
hypertension, antidepressants (except for nonselective or irreversible
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monoamine oxidase inhibitors) if they had been used at a stable dose for
at least 3 months before screening, and oral benzodiazepines at the per-
mitted maximum daily doses, were allowed.

Study Assessments

Efficacy Assessments
The primary efficacy endpoint was the change in the PANSS total

score from baseline to the end of the double-blind treatment period
(day 43 or last postbaseline assessment). The secondary efficacy end-
points included the change from baseline to the end of double-blind
treatment period in Personal and Social Performance (PSP) Scale, in
Clinical Global Impression-Severity (CGI-S) score and Medical
Outcomes Study Short Form Health Survey-36 (MOS SF-36).8
A trained clinician administered these scales at the scheduled visits and
the same person administered the scales at all visits.

Safety Assessments
Safety assessments included recording and monitoring of treatment-

emergent adverse events (TEAEs), clinical laboratory tests, vital sign
measurements, physical examination findings, 12-lead electrocardio-
grams, and extrapyramidal symptoms (EPS) rating scales—Simpson
and Angus Rating Scale (SAS);9 Barnes Akathisia Rating Scale
(BARS);10 and Abnormal Involuntary Movement Scale (AIMS).11

Pharmacokinetic Assessments

Blood samples were collected for pharmacokinetic (PK) analysis on
day –1 (blank for study drug), and day 8 (1–2 hours predose, 1–3 hours
postdose, and 6 hours postdose). The plasma concentrations of paliperi-
done were determined using a validated liquid chromatography coupled
to mass spectrometry LC-MS/MS method, at Johnson & Johnson
Pharmaceutical Research & Development, N.V., Beerse, Belgium.

Analysis Sets

All the efficacy analyses were performed on the intent-to-treat (ITT)
analysis set, which included all randomized patients who received at
least 1 dose of double-blind study medication and provided both the
baseline and at least 1 postbaseline efficacy assessment (PANSS, PSP,
or CGI-S, MOS SF-36) during the double-blind phase. The safety
analysis set included all patients who were randomized and received at
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least one dose of double-blind study medication. The all-randomized
analysis set (including all randomly assigned patients regardless of
whether or not treatment was received) provided the completion and
withdrawal information. The per-protocol analysis set excluded ITT
patients with major protocol violations. Pharmacokinetic analysis was
performed as planned. No population PK analysis was performed.

Statistical Evaluations

The primary efficacy variable was analyzed using an ANCOVA
model, with treatment and country as factors, and baseline PANSS total
score as a covariate. The least-squares means (LSM) were estimated and
compared between the placebo and paliperidone ER 1.5 mg treatment
groups. A 2-sided 95% confidence interval (CI) was presented for the
difference of the LSMs between paliperidone ER 1.5 mg group and the
placebo group. Although not preplanned, this information was also pro-
vided for paliperidone ER 6 mg vs. the placebo groups, so as to assess
assay sensitivity of the study. Hence, no multiplicity adjustment was
made for treatment comparisons. Summary statistics (N, mean, SD,
median, and range) for the primary efficacy variable were reported for
all 3 treatment groups. For the secondary variables (CGI-S, PSP, MOS
SF-36), an ANCOVA model similar to that for the primary variable
was applied to the change from baseline values, for both last observa-
tion carried forward (LOCF) and observed case data, at each time point
of evaluation and at endpoint. The covariate was the associated baseline
score. For CGI-S, the ANCOVA was based on the ranked changes (and
unranked baseline score).

Sample Size Determination

A sample size of 65 patients per treatment group provided 87.5%
power to detect a treatment difference of at least 11 points between
paliperidone ER 1.5 mg and placebo in the change from baseline to the
6-week endpoint in PANSS total score. A standard deviation of 20
points in the change from baseline in PANSS total score was assumed.
With an estimate of approximately 3% of randomly assigned patients
who would discontinue before providing either a baseline or postbase-
line PANSS total score measurements, the number of randomly
assigned patients was 67 in each treatment group, with a total sample
size of 201 patients for 3 treatment groups. The above power and sam-
ple size calculations were based on a 2-sided hypothesis with a 5% level
of significance.

Safety results were summarized using descriptive statistics.
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Pharmacokinetics Analyses
Descriptive statistics were calculated for the plasma concentrations

of paliperidone obtained on day –1 and day 8 (1 to 2 hours predose,
1 to 3 hours postdose, and 6 hours postdose). No formal statistical
comparison of PK results between dose groups was performed. For
the 136 patients who were randomly assigned to paliperidone ER
(1.5 mg group: 66 patients, 6 mg group: 70 patients), a total of 490
scheduled PK blood samples were taken. Of these 490 samples,
483 samples were analyzed for paliperidone plasma concentrations;
481 samples of which were included in the PK analysis (2 samples
were excluded due to missing dosing information). PK data were ana-
lyzed only for all patients in the paliperidone treatment groups with
available plasma concentrations. Placebo samples were available but
were not analyzed.

RESULTS

Patient Characteristics and Disposition

In total, 201 patients were randomly assigned to 1 of 3 treatment
groups and 111 (55%) of the randomly assigned patients completed the
study, with a completion rate of 53% to 60% in the paliperidone
ER groups (Figure 1). The safety analysis set included 200 patients, the
ITT analysis set included 167 patients, and the per protocol analysis set
included 147 patients. Following an internal systems audit conducted
by the sponsor, Johnson & Johnson Pharmaceutical Research &
Development, two sites in India were found to not have been Good
Clinical Practice compliant. Thus, the 32 patients enrolled at these
investigational sites were excluded from the intent-to-treat analysis set
and the per protocol analysis set in the subsequent analyses.

The most common reasons for premature discontinuation from the
study were: lack of efficacy (21%), patient choice (9%), and adverse
event (7%) (Figure 1). Psychiatric disorders were the most common
adverse events leading to discontinuation. The percentage of patients
who discontinued due to lack of efficacy was slightly higher in the
placebo (23%) and paliperidone ER 1.5 mg groups (21%) than the
paliperidone ER 6 mg group (19%).

Demographics and baseline characteristics were comparable among
groups with the exception that the paliperidone ER 6 mg had a rela-
tively lower percentage of black patients 16 (27%) compared to placebo
27 (51%) and paliperidone ER 1.5 mg groups 24 (44%) (Table 1).
Patients (ITT analysis set) had a mean (SD) age of 39.4 (11.68) years,
74% were men, and majority of the patients were Asian (43%) or black
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PATIENT ACCOUNTING

FIGURE 1

ITT—Intent-to-treat analysis set; paliperidone ER—paliperidone extended release.

No

Yes

Screen failures (n � 52)

Double-Blind Phase
6 weeks

(Day 1 to 42)

Entrance
Criteria Met

N � 253

Double-Blind Treatment (n � 201; 79%)

Completed Double-Blind Treatment (n � 111; 55%)

Withdrawals: (n � 31; 48%)
Adverse event: n � 5
Lack of efficacy: n � 15
Lost to follow-up: n � 3
Patient choice: n � 5
Other: n � 3

Withdrawals (n � 28; 40%)
Adverse event: n � 2
Lack of efficacy: n � 13
Lost to follow-up: n � 5
Patient choice: n � 7
Other: n � 1

Completed (52%)
n � 34

Completed (53%)
n � 35

Completed (60%)
n � 42

Withdrawals (n � 31; 47%)
Adverse event: n � 7
Lack of efficacy: n � 14
Lost to follow-up: n � 3
Patient choice: n � 7
Other: n � 0 

Placebo
(n � 65)

ITT analysis set, n � 63
Safety analysis set, n � 64 

Screening Phase
6 days

Baseline
1 day

Paliperidone ER
6 mg (n � 70)

ITT analysis set, n � 70
Safety analysis set, n � 70

Paliperidone ER
1.5 mg (n � 66)

ITT analysis set, n � 66
Safety analysis set, n � 66

1 randomized patient did not receive study medication and 1 randomized patient was treated but did not have post-
baseline efficacy assessments. The 32 patients enrolled at 2 non-GCP compliant sites in India were excluded from the
ITT analysis set (10 patients in placebo, 11 patients each in paliperidone ER 1.5 mg and paliperidone ER 6 mg group).

(40%). Prior atypical antipsychotic use (69%) was more common than
typical antipsychotic drug use (19%); risperidone was the most com-
monly used atypical antipsychotic in the 3 treatment groups (20% to
31% patients). Prior anti-EPS medications were administered to 22%
of patients. The mean (SD) PANSS total score at baseline was
92.6 (13.02). The median duration of exposure was similar among the
three treatment groups (41 days for placebo and paliperidone
ER 1.5 mg groups, 42 days for paliperidone ER 6.0 mg group).

Efficacy Findings

Primary Efficacy Parameter
Although the mean improvement at endpoint in the PANSS total

score for the placebo group was higher than in the paliperidone
ER 1.5 mg group, the difference between groups was not significant
(p � 0.582) (Figure 2A). The LSM difference [95% CI] from placebo
was 2.3 (–5.95, 10.55) (Figure 2B). The LSM difference (95% CI) of
paliperidone ER 6 mg from placebo for the change in PANSS total
score was –4.2 (–12.34, 3.92). In the per protocol analysis set, the
greatest improvement from baseline was seen in the paliperidone ER
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6 mg group, followed by placebo and paliperidone ER 1.5 mg groups.
The differences between placebo and each paliperidone dose group
were not significant in these per protocol analysis and were consistent
with the results observed in the ITT population. To further assess the
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1Other: American Indian/Alaskan Native (1 in each paliperidone ER group); Not specified for 1 patient
(paliperidone ER 6 mg group).
2For placebo, N � 52, for age at diagnosis of schizophrenia.

DEMOGRAPHICS AND BASELINE CHARACTERISTICS (INTENT-TO-TREAT

ANALYSIS SET)

PALIPERIDONE PALIPERIDONE
PLACEBO ER 1.5 mg ER 6 mg
(N � 53) (N � 55) (N � 59)

Sex, n (%)
Men 39 (74) 43 (78) 41 (69)

Race, n (%)
White 6 (11) 8 (15) 11 (19)
Black 27 (51) 24 (44) 16 (27)
Asian 20 (38) 22 (40) 30 (51)
Other1 0 1 (2) 2 (3)

Age (Years)
Mean (SD) 36.4 (10.72) 41.1 (11.58) 40.7 (12.24)

Weight (kg)
Mean (SD) 79.2 (26.29) 77.8 (24.83) 73.1 (22.02)

Body mass index (kg/m2)
Mean (SD) 27.3 (9.41) 26.7 (8.22) 26.2 (7.19)

Age at diagnosis of 
schizophrenia (yrs)

Mean (SD) 24.5 (7.39) 24.7 (8.57) 25.4 (9.59)

Schizophrenia type, n (%)
Disorganized 0 1 (2) 1 (2)
Paranoid 44 (83) 46 (84) 52 (88)
Undifferentiated 9 (17) 8 (15) 6 (10)

Prior antipsychotic 
use, n (%)

Yes 44 (83) 46 (84) 53 (90)
No 9 (17) 9 (16) 6 (10)

Baseline CGI-S, n (%)
Mild 1 (2) 0 1 (2)
Moderate 22 (42) 26 (47) 30 (51)
Marked 23 (43) 25 (45) 24 (41)
Severe 7 (13) 4 (7) 3 (5)
Extremely severe 0 0 1 (2)

TABLE 1 
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sensitivity of the results, longitudinal analysis of PANSS total score
was performed with treatment, time, country, and a treatment-by-time
interaction term as factors and baseline PANSS total score as a
covariate. This analysis revealed a significant time effect (p � 0.0001),
significant treatment-by-time interaction effect (p � 0.007) and a
non-significant treatment effect (p � 0.398) indicating that the
change from baseline in PANSS total score depended on time, and that
the difference between treatments varied over time. Placebo showed a
greater decrease from baseline compared to paliperidone ER 1.5 mg at
all time points except at week 4 and week 6. Paliperidone ER 6 mg
group showed the greatest mean improvement compared to placebo
and the paliperidone ER 1.5 mg group at all time points except at week
2, where the highest mean improvement was observed in the placebo
group. There was a significant treatment by country interaction
(p � 0.049). In addition, a significant treatment-by-region interaction
was observed when the 3 countries were categorized into India and
non-India (p � 0.021). Further exploration of the treatment-by-region
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CHANGE FROM BASELINE TO ENDPOINT IN THE PANSS TOTAL SCORE (LOCF)
(INTENT-TO-TREAT ANALYSIS SET)

FIGURE 2A

Note: The lower boundary of the box is the 25th percentile and the higher boundary is the 75th
percentile. Whiskers above and below the box indicate the 90th and 10th percentiles. The solid line
within the box marks the median and the dash line marks the mean value. Outlying data points are
extreme values.

Pali ER—paliperidone extended release.
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interaction using the 2-sided Gail-Simon test indicated that the inter-
action is quantitative (i.e., there is a variation in magnitude, but not
direction, of the treatment effect in the 2 regions) for either of the 2
paliperidone ER doses (paliperidone ER 1.5 mg versus placebo:
p � 0.166; paliperidone ER 6 mg versus placebo: p � 0.324). Because
the paliperidone ER 6 mg did not show a significant improvement
compared with placebo, assay sensitivity was not established.

Secondary Efficacy Parameters
There was no statistical difference between paliperidone ER 1.5 mg

and placebo for the change from baseline to endpoint in the CGI-S
score (p � 0.653), the PSP score (p � 0.957), and the MOS SF-36
physical and mental component summary scores (p � 0.237 and
p � 0.448, respectively) (Table 2).

Safety and Tolerability Findings
Overall, TEAEs occurred at similar rates among the paliperidone

ER 1.5 mg (64%) and paliperidone ER 6 mg groups (69%) and the
placebo group (73%). The most commonly reported TEAEs (�10%)
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LEAST-SQUARES MEAN CHANGE FROM BASELINE IN THE PANSS TOTAL SCORE

OVER TIME (LOCF) (INTENT-TO-TREAT ANALYSIS SET)

FIGURE 2B

LOCF—Last observation carried forward; Pali ER—paliperidone extended release.
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were headache (15.6%) and psychotic disorder (14.1%) in the placebo
group, insomnia (13.6%) in the paliperidone ER 1.5 mg group, and
headache (11.4%), insomnia (10%), and tremor (10%) in the paliperi-
done ER 6 mg group. The TEAEs noted more frequently in the
paliperidone ER 1.5 mg group than the placebo group (�5% differ-
ence) were schizophrenia and dizziness (7.6% vs 1.6% for both events)
(Figure 3). The incidences of akathisia (5.7%) and tremor (10%) were
reported more commonly in the paliperidone ER 6 mg dose group than
in either the placebo (akathisia: 2%; tremor: 3%) or paliperidone
ER 1.5 mg (akathisia: none; tremor: 3%) groups.

No patients died during the study. The incidence of serious adverse
events (SAE) was higher in the placebo (10.9%) and paliperidone
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CHANGE FROM BASELINE TO ENDPOINT (LOCF) IN SECONDARY OUTCOME

MEASURES (INTENT-TO-TREAT ANALYSIS SET)

PALIPERIDONE PALIPERIDONE
EFFICACY MEASURE PLACEBO ER 1.5 mg ER 6 mg

CGI-S, Median (Range)
n 53 55 59
Baseline 5.0 (3; 6) 5.0 (4; 6) 4.0 (3; 7)
Change from baselinea –1.0 (–2; 1) 0.0 (–3; 2) 0.0 (–3; 1)
p-value (minus placebo) 0.653

PSP Score, Mean (SD)
n 49 47 56
Baseline 49.9 (13.71) 47.3 (12.68) 47.9 (14.05)
Change from baselineb 2.0 (15.58) 2.7 (12.14) 5.1 (12.43)
p-value (minus placebo) 0.957

MOS SF-36, Mean (SD)
n 50 49 56

Physical component
summary scale

Baseline 51.5 (7.98) 48.3 (8.94) 49.4 (6.93)
Change from baselineb 0.2 (7.27) 0.1 (9.37) 0.8 (9.93)
p-value (minus placebo) 0.237

Mental component
summary scale

Baseline 40.3 (12.01) 42.3 (13.42) 37.7 (9.61)
Change from baselineb 3.9 (13.86) 1.0 (11.98) 6.2 (14.06)
p-value (minus placebo) 0.448

TABLE 2

PSP—Personal and Social Performance Scale; and CGI-S—Clinical Global Impression-Severity;
MOS SF-36—Medical Outcomes Study Short Form Health Survey-36.
aNegative change in score indicates improvement.
bPositive change in score indicates improvement.
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ER 1.5 mg groups (10.6%) compared with that in the paliperidone
ER 6 mg group (7.1%); all the SAEs were psychiatric disorders. The
incidence of TEAEs leading to a permanent discontinuation of study
medication was lower in the paliperidone ER 6 mg (2.9%) group
than in the placebo group (7.8%) and the paliperidone ER 1.5 mg
group (10.6%). This imbalance was mainly attributable to psychotic
disorder, the most common TEAE leading to discontinuation in the
placebo (6.3%) and paliperidone ER 1.5 mg (6.1%) treatment
groups.

There was a low incidence of TEAEs related to abnormal ECG find-
ings (1 patient each in the placebo and paliperidone ER 6 mg groups.
Tachycardia was reported only in the paliperidone ER 6 mg group
(2 patients). One of the events resolved and the other was reported as
persisting. No action was taken with study drug for the tachycardia in
either patient. No patient was discontinued for a cardiac-related AE.
A maximum increase from baseline of �60 ms in QTcLD (QTc inter-
val calculated using the linear-derived formula) was observed for
1 patient (paliperidone ER 6 mg group) (average predose: 371 ms; max-
imum post baseline: 468 ms; change from baseline of 97 ms).

The incidence of EPS-related TEAEs was higher in the paliperidone
ER 6 mg group compared with those in the placebo and paliperidone
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TREATMENT-EMERGENT ADVERSE EVENTS EXPERIENCED BY AT LEAST 2% 
OF PATIENTS IN ANY TREATMENT GROUP (SAFETY ANALYSIS SET)

FIGURE 3

All groups are plotted for each AE, some groups overlap in incidence rate.
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ER 1.5 mg groups. Tardive dyskinesia, dystonia, oculogyric crisis, and
trismus events occurred only in the paliperidone ER 6 mg group. At
endpoint, the median changes for SAS and AIMS scores were 0 in all
treatment groups and majority of patients in each treatment group
(range 85.3%–98.4%) scored 0 (absent) in the global clinical rating
score for akathisia from the BARS. The use of anti-EPS medication
during the double-blind period was reduced from baseline usage in the
placebo (8% vs 17%) and paliperidone ER 1.5 mg (15% vs 23%) groups
but remained similar (21% vs 21%) for the paliperidone ER 6 mg
group. Only one patient (placebo group) was noted with glucose
metabolism-related TEAE (increased blood glucose level). There were
no TEAEs associated with hyperprolactinemia reported during the
study.
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CHANGE FROM BASELINE TO ENDPOINT IN DIFFERENT LABORATORY

PARAMETERS (SAFETY ANALYSES SET)

PLACEBO PALIPERIDONE PALIPERIDONE 
(N � 64) ER 1.5 mg (N � 66) ER 6 mg (N � 70)

Glucose (mmol/L),
Mean (SD)

n 56 55 60
Change from baseline –0.0 (1.21) 0.1 (0.98) 0.1 (3.81)
Glucose
n 44 37 43
Change from normal to higha

(�100 mg/dL to �126 mg/dL),
n (%) 2 (4.5%) 2 (5.4%) 3 (7.0%)

Prolactin, (ng/ml),
Mean (SD)

n 54 52 60
Change from baseline –0.1 (10.89) 18.6 (37.47) 51.4 (65.60)
Prolactin, (ng/ml) in men,

Mean (SD)
n 40 39 38
Change from baseline –1.1 (9.28) 6.9 (15.04) 22.9 (21.15)
Prolactin, (ng/ml) in women,

Mean (SD)
n 14 13 22
Change from baseline 3.0 (14.54) 53.6 (59.03) 100.6 (85.43)
Weight (Kg), Mean (SD)
n 56 58 64
Change from baseline 0.6 (3.09) 2.7 (18.27) 0.5 (2.75)
Weight Decrease � 7%, n (%) 2 (4) 0 (0) 4 (6)
Weight Increase � 7%, n (%) 3 (5) 4 (7) 2 (3)

TABLE 3

achange from baseline to the maximum post-baseline value.
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The changes in fasting glucose levels from normal to high
(�100 mg/dL to �126 mg/dL) were observed in 2 (4.5%) patients in
the placebo group, 2 (5.4%) in the paliperidone ER 1.5 mg group and
3 (7.0%) in the paliperidone ER 6 mg group (Table 3).

Mean weight increased from baseline to endpoint by 0.7% in the
placebo and paliperidone ER 6 mg groups and 2.5% in the paliperidone
ER 1.5 mg group. The higher mean percent weight increase in the
1.5 mg group is likely a data error in one patient whose recorded weight
increase is reported as 138 kg from baseline. There were no clinically
relevant changes from baseline in clinical laboratory parameters in any
of the treatment groups.

Pharmacokinetic Findings
The mean plasma concentrations of paliperidone were dose propor-

tional (Table 4).

DISCUSSION

Efficacy of the low dose of paliperidone ER 1.5 mg was not demon-
strated in this placebo- and active-controlled study in schizophrenia.
Overall, the placebo response observed in the primary efficacy meas-
urement was notably greater than that observed in any of the previous
paliperidone ER studies. Although paliperidone ER 6 mg showed a
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ACTUAL PLASMA CONCENTRATIONS OF PALIPERIDONE ER: DESCRIPTIVE

STATISTICS

ACTUAL PLASMA CONCENTRATION (ng/mL)
n MEAN (SD) %CV MEDIAN

Paliperidone ER 
1.5 mg

Day –1 Predose 64 BQL (–) – BQL
Day 8 Predose 56 5.08 3.65 71.8 4.48

1–3 hr postdose 54 4.95 3.51 71.0 4.53
6 hr postdose 54 4.87 3.53 72.5 4.47

Paliperidone ER 
6 mg

Day –1 Predose 68 BQL (–) – BQL
Day 8 Predose 61 27.4 19.3 70.3 21.6

1–3 hr postdose 62 26.3 19.5 74.1 20.0
6 hr postdose 62 24.3 16.6 68.4 19.0

TABLE 4

BQL—below quantifiable limit.
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numerically larger improvement compared with placebo, the difference
was not significant. The per-protocol analysis results were consistent
with those observed for the ITT population in the primary analysis.
Hence, assay sensitivity was not established. However, the mean
improvement from baseline in PANSS total score in the paliperidone
ER 6 mg group in this phase 4 study (–15.7) was similar to that from
the pivotal phase 3 studies (–15.7 and –17.9) that established efficacy
at this dose.3–5,12 An imbalance in race was noted in this study, with a
higher percentage of black patients (51%) and lower percentage of
white patients (11%) in placebo compared with paliperidone ER
1.5 mg group (black [44%]; white [15%]) and paliperidone ER 6 mg
group (black [27%]; white [19%]). While there is a suggestion in the
literature of greater percentage reduction in PANSS scores in black
patients13 as well as a lower placebo response in white patients14 with
psychotropic medication, a race bias has not been consistently
demonstrated in placebo controlled trials investigating the treatment
of schizophrenia.15 The absence of assay sensitivity in this study may
in part be due to the markedly greater mean improvement in the
placebo group and the slightly larger variability of the changes in
PANSS total score in the paliperidone ER 6.0 mg group observed in
this study versus the pooled data in these groups from previous
studies.3–5 However, even if the placebo group had shown similar
change from baseline as in the earlier pooled studies (mean [SD] –4.8
[21.95])16 the 1.5 mg group would still not have differed statistically
from placebo. In addition, the safety profile (adverse events and reasons
for discontinuation) of the 1.5 mg dose closely resembles that of
placebo, suggesting comparable potency. Thus, although this study did
not conclusively establish the lowest effective dose, it would appear
that 1.5 mg/day is not an efficacious dose.

The mean paliperidone plasma concentrations were consistent with
historical data.3–5,12 The small difference in mean paliperidone concen-
trations between the predose and the postdose timepoint reflect the low
peak-to-trough variation. The mean dose-normalized plasma paliperi-
done concentrations were comparable between the treatment groups,
confirming the dose-proportional pharmacokinetics in the dose range
of 1.5 and 6 mg.17

The highest incidence of TEAEs overall was in the placebo group
(73%) compared with the paliperidone ER 1.5 mg (64%) and the 6
mg (69%) groups. However, the proportion of serious TEAEs and
the TEAEs leading to discontinuations was greater in the placebo
and the paliperidone ER 1.5 mg groups; mainly attributable to the
psychotic disorders (�2 patients) in these two groups. The safety
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profile of paliperidone ER 1.5 mg and placebo was comparable.
Overall, paliperidone ER at the doses evaluated was generally toler-
able in the treatment of schizophrenia and no new safety signals were
detected. No patients died during the study. The incidence of move-
ment disorder-related TEAEs in the paliperidone ER 1.5 mg group
were similar to placebo (�2 patients for each EPS-related TEAE)
and slightly higher in the 6 mg group (�7 patients for each EPS-
related TEAE). In line with the EPS-related TEAEs, no changes
were noted in the EPS scores. Kinon et al., reported that fewer
detectable TEAEs can lead to increased placebo response as it is
more difficult for the patient to guess his/her treatment assign-
ment.18 Similarly in our study we observed lower incidence of
TEAEs in the paliperidone ER 6 mg group and a higher response in
the placebo and paliperidone ER 1.5 mg arms. Also the percentage
of patients who withdrew from the study due to lack of efficacy was
slightly higher in placebo group (23%) versus paliperidone
ER 1.5 mg (21%) and paliperidone ER 6 mg groups (19%). The
safety results are consistent with those of previous 6 week, placebo-
controlled studies,3–5,12 and a pooled analysis of 52-week studies for
paliperidone ER in schizophrenia.19

The cardiometabolic events associated with the second generation
antipsychotics have generated substantial concerns.20 However, there
were no reports of glucose-related TEAEs observed in this study. The
higher mean percent weight increase of 2.5% in the 1.5 mg group is
likely a data error in one patient whose recorded weight increase
is reported as 138 kg from baseline. Lipid levels were not measured in
this study. No treatment-emergent abnormal QT intervals were noted
for any patient during the study, except for one occurrence of QTcLD
change from baseline of 97 ms in a woman in the paliperidone ER 6 mg
group. Overall, the low incidences of cardiometabolic events such as
weight gain or glucose-related TEAEs support a favorable benefit-risk
profile for paliperidone ER.

CONCLUSIONS

The current study, designed to determine the minimum effective dose
of paliperidone ER, did not demonstrate efficacy of paliperidone
ER 1.5 mg in adult patients with acute schizophrenia. A markedly high
placebo response was noted comparable with earlier studies of paliperi-
done ER (3–15 mg)3–5,12 and assay sensitivity using the 6 mg dose
could not be established. Paliperidone ER was generally tolerable in this
study. ✤
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