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Background: The purpose of this study was to compare incidence rates and time course of
extrapyramidal symptom (EPS)-related treatment-emergent adverse events (TEAEs) between
oral and long-acting injectable (LAI) paliperidone.

Methods: The analysis included pooled data (safety analysis set, 2,256 antipsychotic-treated
and 865 placebo-treated patients with schizophrenia) from seven randomized, double-blind,
placebo-controlled paliperidone studies (three oral [6 weeks each] and four LAI [9-13 weeks])
and assessed comparable doses (oral, 3—15 mg; LAI, 25-150 mg eq. [US doses 39-234 mg]). We
summarized incidence rates and time of onset for EPS-related TEAE, categorized by EPS group
terms, ie, tremor, dystonia, hyperkinesia, parkinsonism, and dyskinesia, and use of anti-EPS
medication. Mean scores over time for the Abnormal Involuntary Movement Scale (AIMS, for
dyskinesia), Barnes Akathisia Rating Scale (BARS, for akathisia), and Simpson Angus Rating
Scale (SAS, for parkinsonism) were graphed.

Results: Incidence rates for all categories of spontaneously reported EPS-related TEAEs
except for hyperkinesia, were numerically lower in pooled LAI studies than in pooled oral stud-
ies. Highest rates were observed in the first week of paliperidone-LAI (for all EPS symptoms
except dyskinesia) and oral paliperidone treatment (except parkinsonism and tremor). Anti-EPS
medication use was significantly lower in LAI (12%) versus oral studies (17%, P = 0.0035).
Mean values for EPS scale scores were similar between LAI and oral treatment at endpoint,
and no dose response was evident. Mean reductions (standard deviation) from baseline to end-
point in EPS scale scores were larger for LAI (AIMS, —0.10 [1.27]; BARS, —0.09 [1.06]; SAS,
—0.04 [0.20]) versus oral studies (AIMS, —0.08 [1.32]; BARS, —0.03 [1.24]; SAS, 0.0 [0.23]).
These changes favored LAI for BARS (P = 0.023) and SAS (P < 0.0001), but not for AIMS
(P =0.49), at endpoint for the studies.

Conclusion: In this posthoc descriptive analysis, incidence rates of spontaneously reported
EPS-related TEAEs were numerically lower following approximately 90 days of exposure with
LAI and approximately 40 days with oral paliperidone at comparable doses.

Keywords: antipsychotic agents, extrapyramidal symptoms, long-acting injectable, movement
disorder, second-generation

Introduction

Extrapyramidal symptoms (EPS), which include a wide variety of movement disorders,
such as parkinsonism, dystonia, dyskinesia, and akathisia, are a major class of adverse
effects associated with antipsychotic medications.'? Minimizing the incidence
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of EPS is important from clinician, patient, and family
perspectives, and important for treatment adherence. * All
dopamine D, receptor antagonists, including paliperidone,
have the potential to cause EPS via their ability to influence
nigrostriatal dopaminergic transmission.*> Although second-
generation antipsychotics are associated with a reduced risk
of EPS-related treatment-emergent adverse events (TEAEs)
compared with the first-generation antipsychotics,>* at
higher doses, the risk for EPS-related TEAEs increases,
particularly for akathisia."'?

Paliperidone palmitate, the long-acting injectable (LAI)
form of paliperidone, is approved for once monthly intramus-
cular injection.'" Because doses of paliperidone-LAI can be
expressed both in terms of milligram equivalents (mg eq.) of
the pharmacologically active fraction, ie, paliperidone, and in
milligrams of paliperidone-LAI, the doses expressed as pali-
peridone-LAI 50, 100 and 150 mg eq. equate to 78, 156, and
234 mg, respectively, of paliperidone-LAI. The recommended
treatment regimen for paliperidone-LAI includes an initiation
regimen of 150 mg eq. on day 1 and 100 mg eq. on day 8
(both in the deltoid muscle),'? followed by monthly deltoid
or gluteal injections within the recommended maintenance
range (25-150 mg eq.)."? The use of higher doses to initiate
treatment (“loading doses”) with antipsychotics is limited to
medications with long half-lives. The reported relationship
between higher maintenance doses of risperidone LAI and
increased rates of EPS-related TEAEs" raises concern that
the use of a “loading dose” approach with paliperidone-LAI
might increase the risk for EPS.

We conducted a pooled analysis of a comprehensive
clinical trial data set in order to understand more clearly
the incidence and time course of EPS-related TEAEs when
initiating and continuing treatment with the paliperidone-LAI
formulation. We compared these results with those observed
on treatment with the oral paliperidone extended-release
(ER) formulation. These posthoc analyses of data from the
company-sponsored trials were designed to address four
commonly encountered clinical questions associated with
the initiation regimen of paliperidone-LAI:

e What is the time period when the highest incidence rates
of EPS-related events are observed?

e Are EPS-related events dose-related?

e How do incidence rates of EPS-related events associ-
ated with paliperidone-LAI compare with those for oral
paliperidone?

e Given the high doses used for the recommended initiation
regimen, is the incidence of EPS-related events elevated

during the first weeks of treatment with paliperidone-LAI
relative to initiation of oral paliperidone?

Materials and methods

Clinical study selection

Structuring the analyses to compare the EPS-related data
across trials at specific time points after treatment initiation
with paliperidone allowed us to assess any differences in EPS-
related events between the two paliperidone formulations.!+2°
Studies of paliperidone that met the following criteria were
included in the posthoc analysis: 1. studies sponsored by
Janssen Research and Development (formerly Johnson
and Johnson Pharmaceutical Research and Development);
2. multicenter, randomized, placebo-controlled, double-blind
studies; 3. assessed either oral paliperidone or paliperidone-
LALI as the active treatment; 4. used comparable doses for
paliperidone (LAI studies, 25-150 mg eq.; oral studies,
3—-15 mg); and 5. were conducted in patients with an acute
exacerbation of previously diagnosed schizophrenia (defined
by the Diagnostic and Statistical Manual of Mental Disor-
ders, Fourth Edition) represented by a Positive and Negative
Syndrome Scale (PANSS) total score of 70—120 inclusive,
at screening. Open-label studies, active comparator studies
without a placebo group, and Phase 1 studies were excluded
from this analysis. Since access to patient level data was
required for this analysis, non-company-sponsored studies
were excluded.

Based on the above criteria, three oral paliperidone studies
of 6 weeks’ duration (pooled numbers: placebo, n=355; oral
paliperidone, n = 963) and four paliperidone-LAI studies of
9 to 13 weeks’ duration (pooled numbers: placebo, n = 510;
paliperidone-LAI, n = 1293) were identified (Table 1). The
studies are already published in detail.!*2° All studies included
in the posthoc analysis were adequately powered originally to
assess efficacy (based on the change from baseline to endpoint
in PANSS total score). Although safety was a secondary objec-
tive, the studies were not powered to detect any differences in
safety outcomes, such as EPS rating scales or adverse event
incidence rates.

An independent ethics committee or institutional
review board at each study site approved the protocols of
the studies included in this analysis. The studies were con-
ducted in accordance with the ethical principles originating
in the Declaration of Helsinki and International Confer-
ence on Harmonisation Good Clinical Practice guidelines,
applicable regulatory requirements, and in compliance
with the protocols. All patients (and their legally acceptable
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Table | Treatment schedule in the included paliperidone-LAl studies

Study Patients Randomization Injection Initiation doses (mg eq.) Maintenance
randomized (N) schedule® site doses (mg eq.)
Day | Day 8
Pandina et al® 652 [(HHH Deltoid 150 25, 50, or 100 25, 50, or 100
Kramer et al'” 247 [HH Gluteal 50 or 100 50 or 100 50 or 100
Gopal et al'® 388 [HHH Gluteal 50, 100, or 150 50, 100, or 150 50, 100, or 150
Nasrallah et al'® 518 1:1:1:1 Gluteal 25, 50, or 100 25, 50, or 100 25, 50, or 100

Notes: *All studies had a placebo arm as one of the randomization arms; because doses of paliperidone LAl can be expressed either in mg eq. of the pharmacologically
active fraction, paliperidone, or in mg of paliperidone LAI, the doses expressed as 25, 50, 100, and 150 mg eq. equate to 39, 78, 156, and 234 mg, respectively, of

paliperidone LAl
Abbreviations: mg eq., milligram equivalents; LAI, long-acting injectable.

representatives, if required by local regulations) provided
written informed consent.

EPS-related safety parameters selected
The safety parameters chosen were EPS severity as assessed
using the Abnormal Involuntary Movement Scale (AIMS),
Simpson-Angus Scale (SAS), and Barnes Akathisia Rating
Scale (BARS) scores; incidences of spontaneously reported
TEAE rates of Medical Dictionary for Regulatory Activities
(MedDRA) preferred terms (version 11 or above) grouped
under the prespecified categories of parkinsonism, tremor,
dystonia, hyperkinesia, and dyskinesia; and the proportion
of patients who used anti-EPS medications.

EPS rating scales

Investigators blinded to treatment assignment assessed EPS
severity using EPS rating scale scores, consistent with standard
clinical trial practice.”! The AIMS total scores were calculated
to evaluate the presence and severity of dyskinesia by summing
items 1 to 7 of the 12-item scale.””* The SAS total scores were
calculated to evaluate the presence and severity of parkin-
sonism by summing items 1 to 10.%2* Total score for BARS,
rated from 0 to 3, was calculated for drug-induced akathisia.?
In the oral paliperidone studies, assessments were completed
one week before randomization and on days 1, 8, 15,22, 29, 36,
and 43. In three paliperidone-LAI studies, assessments were
completed on days 1, 8, and 92, and in the fourth LAI study,
they were completed on days 1, 8, 15, 36, 43, and 64.

Treatment-emergent EPS

Incidence rates of treatment-emergent EPS were assessed
by rating scale scores at endpoint (ie, last visit in double-
blind phase: LAI studies, day 92; oral studies, day 43)
and compared in patients in the paliperidone-LAI and oral
paliperidone treatment groups for parkinsonism as the
percentage of patients with an SAS total score >0.3, where

the SAS total score was defined as the total sum of items
score divided by the number of items; for akathisia as the
percentage of patients with a BARS global clinical rating
score =2; and for dyskinesia as the percentage of patients
with a score =3 on any of the first seven items or a score =2
on two or more of any of the first seven items of AIMS.
Percentages were calculated based on number of patients in
the safety analysis set per treatment group.

Spontaneously reported EPS-related TEAEs

The study analysis plans predefined EPS-related TEAEs
using MedDRA preferred terms (version 11 or above). They
were summarized by treatment groups, namely parkinsonism,
tremor, dystonia, hyperkinesia, and dyskinesia (Table 2). Inci-
dence rates of spontaneously reported EPS-related TEAEs
were grouped by the time period of onset, ie, days 1-8,
days 9-36, days 37-64, and day 64 onwards.

Use of anti-EPS medication

Anti-EPS medication use to treat emergent EPS is an indi-
rect measure of clinically relevant EPS-related TEAEs.* In
this pooled analysis, it was calculated as the proportion of
patients in each treatment group who had at least one dose of
an anti-EPS medication (eg, trihexyphenidyl, benzatropine,
biperiden) or an antihistamine with ancillary anticholinergic
activity (eg, diphenhydramine, hydroxyzine) during the
double-blind study period.

Statistical analyses

For the current analyses, pooled data from all patients
in the safety analysis set (included all randomized and
treated patients who received at least one dose during the
double-blind phase) from paliperidone studies were included.
Changes in scores from baseline in the AIMS, BARS, and
SAS total scores are presented by treatment groups using
descriptive statistics. Change from baseline to endpoint for
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Table 2 Categories of EPS-related adverse events: MedDRA
preferred terms

EPS-related
AE subgroups

MedDRA preferred terms

Tremor Tremor, essential tremor, intention tremor

Dystonia Oculogyration, oculogyric crisis, trismus,

tongue spasm, tongue paralysis, cervical spasm,
emprosthotonus, myotonia, pleurothotonus, risus
sardonicus, muscle spasms, blepharospasm, dystonia,
opisthotonus, torticollis, facial spasm, muscle
contracture

Hyperkinesia Akathisia, hyperkinesia, periodic limb movement
disorder, restless legs syndrome, restlessness
Parkinsonism Hypertonia, bradykinesia, cogwheel rigidity, drooling,
musculoskeletal stiffness, akinesia, hypokinesia,
nuchal rigidity, Parkinsonian gait, Parkinsonian

rest tremor, parkinsonism, muscle rigidity, muscle
tightness, glabellar reflex abnormal, on and off
phenomenon, Parkinson’s disease, Parkinsonian
crisis, extrapyramidal disorder, masked facies
Dyskinesia Dyskinesia, muscle contractions involuntary,
movement disorder, muscle twitching, athetosis,
chorea, choreoathetosis, tardive dyskinesia,

myoclonus

Abbreviations: AE, adverse event; EPS, extrapyramidal symptoms; MedDRA,
Medical Dictionary for Regulatory Activities.

each EPS rating scale scores were analyzed using an analysis
of covariance (ANCOVA) model, with type of study (LAI
versus oral) as factor and baseline score as covariate. The
differences in least-square (LS) means (oral paliperidone
group minus paliperidone-LAI group) and 95% confidence
intervals (Cls) were calculated for all three parameters. The
incidences of spontaneously reported TEAEs grouped by
time period of onset are presented by treatment group (LAI
versus oral) in the pooled data using descriptive statistics.
Graphic plots of the mean values for each EPS rating scale
are plotted at each assessment time point by type of study
(LAI versus oral) and dose group within each study type. To
enable assessment of dose relationship to EPS, each dose
group was plotted separately.

Results

Demographic and clinical characteristics
A total of 2256 antipsychotic-treated patients (paliperidone-
LAI group, n=1293; oral paliperidone group, n =963) were
included in the analysis. Demographic and baseline charac-
teristics are provided in Table 3.

EPS rating scale scores
For both formulations, in all treatment groups, mean AIMS,
BARS, and SAS total scores decreased from baseline to

endpoint (Figure 1 and Supplementary Tables 1-3). Mean
reductions from baseline to endpoint in EPS rating scale
scores in the pooled paliperidone-LAI group (mean days of
exposure, 45.4 [32.55]) were numerically larger than in the
pooled oral paliperidone group (mean [SD] days of exposure,
33.3[13.47]), Table 4. At individual study endpoints, the LS
means difference between the groups was significant at the
5% level for the BARS (P =0.023) and SAS (P < 0.0001)
total score, but not for AIMS (P = 0.49). At day 43, mean
(SD) total BARS (0.38 [0.971] versus 0.4 [1.055]) and SAS
scores (0.11 [0.232] versus 0.11 [0.218]) were comparable
between paliperidone-LAI (n = 103, one study) and oral
paliperidone groups (n = 603, three studies); mean (SD)
AIMS total scores (0.56 [1.304] versus 0.43 [1.383]) were
greater in paliperidone-L Al than in oral paliperidone group.
Incidence rates of treatment-emergent EPS, as identified
by EPS rating scale scores, were numerically lower in the
paliperidone-LAI group than in the oral paliperidone group
(Table 5).

Spontaneously reported TEAEs

The overall incidences of spontaneously reported EPS-
related TEAEs, and the total incidences in each category
(except for hyperkinesia) were numerically lower in the
pooled LAI studies than in the pooled oral studies (Table 6).
The most frequently reported were parkinsonism and dyski-
nesia (=5% of patients) in the oral paliperidone group and
parkinsonism (=2% of patients) in the paliperidone-LAI
group. Numerically, the highest incidence of EPS-related
TEAEs was observed between days 1 and § of treatment
in the oral paliperidone (for all except parkinsonism and
tremor, which had the highest incidence between days 9
and 36) and paliperidone-LAI (for all except dyskinesia
which had the highest incidence between days 9 and 36)
groups (Table 6).

Use of anti-EPS medication

At screening, anti-EPS medication usage was significantly
higher (P = 0.0002) in the pooled paliperidone-LAI group
(31%) compared with the pooled oral paliperidone group
(23%). In contrast, during the double-blind phase, anti-EPS
medication use was significantly lower (P = 0.0035) in the
pooled paliperidone-LAI group (12%; LAI placebo, 12%)
versus the pooled oral paliperidone group (17%; oral placebo,
10%). The most commonly used anti-EPS medication(s)
(>5%) in the pooled paliperidone-LAI group was benzat-
ropine (8%) and in the pooled oral paliperidone group were
biperiden (7%) and benzatropine (5%).
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Table 3 Baseline demographics and clinical characteristics: pooled LAl studies versus pooled oral studies (safety analysis set)

Paliperidone LAI Oral paliperidone LAI-PBO Oral-PBO
(n=1293) (n=963) (n=510) (n=355)

Age (years), mean (SD) 40 (10.7) 38(10.8) 40 (11.1) 39 (11.1)
Men, n (%) 881 (68) 591 (61) 338 (66) 235 (66)
Race, n (%)

White 737 (57) 592 (61) 284 (56) 219 (62)

Black 395 (31) 207 (21) 155 (30) 80 (23)

Asian 138 (1) 88 (9) 64 (13) 29 (8)

Other 23 (2) 76 (8) 7(1) 27 (8)
Baseline PANSS total score, mean (SD) 89 (11.7) 93 (11.8) 90 (12.0) 94 (11.7)
Weight (kg), mean (SD) 80 (21.0) 76 (19.8) 80 (20.9) 78 (20.0)
Schizophrenia type, n (%)

Paranoid 1133 (88) 779 (81) 439 (86) 285 (80)

Disorganized 25 (2) 39 (4) 12 (2) 14 (4)

Catatonic 3(0.2) 5(1) 4 (1) 0

Residual 9 (1) 20 (2) 7(1) 7(Q)

Undifferentiated 123 (10) 120 (12) 48 (9) 49 (14)
Age at diagnosis (years), mean (SD) 25 (8.4) 26 (8.5) 26 (8.7) 26 (9.6)
Mean (SD) days of exposure 45.4 (32.55) 33.3 (13.47) 353 (31.42) 28.4 (13.66)
Previous hospitalizations, n (%)

0 75 (6) 116 (12) 41 (8) 41 (12)

1-3 676 (52) 533 (55) 252 (49) 194 (54)

=4 542 (42) 313 (33) 217 (43) 120 (34)

Abbreviations: EPS, extrapyramidal symptoms; ER, extended-release; LAI, long-acting injectable; LAI-PBO, placebo group in LAl studies; Oral-PBO, placebo group in oral
paliperidone studies; PANSS, Positive and Negative Syndrome Scale; SD, standard deviation.

Discussion

The goal of this posthoc descriptive analysis was to
compare EPS-related safety data between studies of oral
paliperidone and the paliperidone-LAI formulation. The
results suggest that the “loading dose” initiation regimen
for paliperidone-LAI does not lead to higher EPS rates
compared with the oral ER formulation in patients with
acute schizophrenia. Indeed, during maintenance treat-
ment, EPS rates were generally numerically lower for the
paliperidone-LAI formulation. Despite a two-fold longer
follow-up time for the paliperidone-LAI group, the results
support an overall advantage in terms of EPS rating scale
scores and EPS-related TEAESs for paliperidone-LAI com-
pared with oral paliperidone. This difference is supported
by the greater reduction in total scores for AIMS, BARS
and SAS, comparable mean rating scale scores, a numeri-
cally lower incidence of spontaneously reported EPS-related
TEAESs and a lower percentage of patients using anti-EPS
medication in the pooled paliperidone-LAI group versus
the pooled oral paliperidone group. Rates of dystonia were
notably lower for the LAI as compared with oral paliperidone
(by nearly three-fold). These findings should be interpreted
with caution because the difference could potentially be due
to variations in the initiation regimens used in the earlier
versus later LAI studies.

The consistent drop in the EPS rating scale (AIMS,
BARS, SAS) scores from screening to baseline can poten-
tially be explained by discontinuation of the previous anti-
psychotic and/or the withdrawal dyskinesia phenomenon.
The EPS rating scale scores showed an overall improvement
from screening to endpoint for all groups; the improvement
statistically favoring LAI for BARS and SAS, but not
AIMS. Overall, the means of these improvements in rat-
ing scale scores were comparable between the LAI and
oral studies, without any evidence for a dose relationship.
Despite greater prescreening use of anticholinergic medi-
cations and about 25% greater exposure during double-
blind treatment, fewer patients in the pooled studies using
paliperidone-LAI required anti-EPS medication versus
anticholinergic usage requirements in similar phases of
the pooled oral studies.

Although the overall incidence of individual categories
of EPS-related TEAEs was low (range 1%—7%) with both
formulations, the overall incidence of all categories, except
hyperkinesia, was numerically higher in the pooled oral
paliperidone studies than in the pooled paliperidone-LAI
studies despite less exposure in the pooled oral studies.
For the most part, the highest incidence of EPS-related
spontanecously reported TEAEs was seen as early as in the
first week of paliperidone-LAI (for all except dyskinesia)
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and oral paliperidone treatment (for all except for par-
kinsonism and tremor). In the oral paliperidone studies,
the incidence of tremor and parkinsonism was highest
between days 9 and 36; however, the overall incidence
was comparable with that observed between days 1 and
8. A low incidence of EPS-related TEAEs was observed
in the LAI studies after day 43; the oral studies ended at
this time point. The incidence of spontaneously reported
TEAESs in this analysis generally corresponds well with
the rating scale findings.

A 22 29 36 43 64 92 -7 1

One hypothesis for potentially overall lower occurrence
of EPS with paliperidone-LAI versus the oral formulation
would be that, despite higher LAI initiation doses in the first
week of treatment, the release rate leads to relatively lower
plasma concentrations for comparable doses of paliperidone-
LAI versus the oral formulation. A number of design features
of the paliperidone-LAI studies could also help explain the
lower incidence rate. In all of the Phase 2/3 efficacy studies
for paliperidone-LAlI, patients were required to have dem-
onstrated tolerability to risperidone or paliperidone before

8 15 22 29 36 43 64 92
I R N T N R B

LAI

Oral

Mean of total AIMS

Treatment
LAI-PBO
LAI-25 mg
LAI-50 mg
LAI-100 mg
LAI-150 mg
Oral-PBO
Oral-3 mg
Oral-6 mg
Oral-9 mg
Oral-12 mg
Oral-15 mg

T T T T T T T T T T T 1T
22 29 36 43 64 92 -7 1

-7 1
1

T T T T T T 1
8 15 22 29 36 43 64 92

8 1522 29 36 43 64 92 -7 1 8 15 22 29 36 43 64 92
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

LAI

Oral

0.8

Mean of total BARS

0.2

Treatment
LAI-PBO
LAI-25 mg
LAI-50 mg
LAI-100 mg
LAI-150 mg
Oral-PBO
Oral-3 mg
Oral-6 mg
Oral-9 mg
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Figure | (Continued).
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Figure | Mean EPS total scores over time by dose: pooled LAl versus oral paliperidone (safety analysis set). (A) Mean AIMS total scores, (B) mean BARS total scores, and
(C) mean SAS total scores.

Notes: Doses of paliperidone-LAl shown are in mg eq.. Number of patients in each treatment (by dose) group changed over time. One LAl study, which included treatment groups
of LAl placebo, LAI 50 mg eq., and LAl 100 mg eq., had AIMS, BARS, and SAS measured at days -7, 1, 8, 15, 36, 43, 64, and 92. The rest of the three LAl studies, which when combined
included treatment groups of LAl placebo, LAl 25 mg eq., LAl 50 mg eq., LAl 100 mg eq., and LAl 150 mg eq., had AIMS, BARS, and SAS measured at days —7, |, 8, and 92. Three oral
studies, which when combined included treatment groups of oral placebo, 3 mg, 6 mg, 9 mg, 12 mg, and 15 mg, had AIMS, BARS, and SAS measured at days 1, 8, 15, 22, 29, 36, and
43. LAl results for time points from days |15 to 64 are only from one study; data were not collected on day 22 and 29 in any of the LAl studies; hence the gaps in graphs.
Abbreviations: AIMS, Abnormal Involuntary Movement Scale; BARS, Barnes Akathisia Rating Scale; LA, long-acting injectable; LAI-PBO, placebo group in LAl studies;
mg eq, milligram equivalent; Oral-PBO, placebo group in oral studies; SAS, Simpson Angus Scale.

receiving an injection. Patients without documented evidence ~ LAI formulation for those patients without prior exposure to
of tolerability were required to undergo a short period of  risperidone or paliperidone.

tolerability testing with oral paliperidone for 2—7 days before The results of this comparison between oral paliperidone
the first injection in the double-blind phase. In clinical use,  and paliperidone-LAI must be interpreted cautiously, in light
a similar oral tolerability testing is recommended for the  of some important limitations. The original studies were not

Table 4 EPS rating scales total scores: pooled LAl studies versus pooled oral studies (safety analysis set)

Paliperidone LAI Oral paliperidone LAI-PBO Oral-PBO
at 13 weeks at 6 weeks
AIMS score,* mean (SD) n=1269 n =946 n =497 n =341
Baseline 0.75 (1.916) 0.55 (1.578) 0.71 (1.815) 0.84 (1.937)
Change from baseline —-0.10 (1.27) —0.08 (1.316) —0.08 (1.365) —0.08 (1.615)
Difference of LSM® (95% Cl) —0.04 (-0.133, 0.064)
BARS score,* mean (SD) n=1269 n =948 n =497 n=343
Baseline 0.45 (1.104) 0.52 (1.239) 0.71 (1.815) 0.56 (1.160)
Change from baseline —0.09 (1.056) —0.03 (1.237) —0.01 (1.091) 0.02 (1.516)
Difference of LSM® (95% Cl) 0.09 (0.013, 0.174)*
SAS score?, mean (SD) n=1260 n=939 n =494 n=337
Baseline 0.13 (0.250) 0.12 (0.250) 0.13 (0.251) 0.14 (0.267)
Change from baseline —0.04 (0.200) 0.0 (0.229) —0.05 (0.186) —0.04 (0.186)
Difference of LSM® (95% Cl) 0.04 (0.026, 0.056)**

Notes: Endpoint was defined as the last visit in double-blind phase of LAl studies (day 92) and oral studies (day 43), thus length of exposure differs for the two treatments.
*Negative change in score indicates improvement. *Difference of LSM represents oral paliperidone minus paliperidone LAl at endpoint; *P = 0.023; **P < 0.0001.
Abbreviations: AIMS, Abnormal Involuntary Movement Scale; BARS, Barnes Akathisia Rating Scale; Cl, confidence interval; EPS, extrapyramidal symptoms; LA, long-acting
injectable; LSM, least squares mean; PBO, placebo; SAS, Simpson Angus Rating Scale; SD, standard deviation; Oral-PBO, placebo group in oral paliperidone studies; LAI-PBO,
placebo group in LAl studies.
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Table 5 Treatment-emergent EPS, as assessed by rating scale scores, in double-blind phase (safety analysis set)

Paliperidone LAI Oral paliperidone LAI-PBO Oral-PBO

(n=1293) (n=963) (n=510) (n=355)

n (%) n (%) n (%) n (%)
Parkinsonism? 91 (7) 1o (1 36 (7) 3209
Alkathisia® 55 (4) 66 (7) 23 (5) 22 (6)
Dyskinesia® 43 (3) 24 (2) 17 (3) 17 (5)

Notes: Percentages are calculated based on number of patients in the safety analysis set per treatment group. *Percentage of patients with SAS total score >0.3 at endpoint.
Total score was defined as (sum of items score)/(number of items); ®percentage of patients with BARS global clinical rating score =2 at endpoint; “percentage of patients with
a score =3 on any of the first seven items or a score =2 on two or more of any of the first seven items of AIMS at endpoint.

Abbreviations: AIMS, Abnormal Involuntary Movement Scale; BARS, Barnes Akathisia Rating Scale; Cl, confidence interval; EPS, extrapyramidal symptoms; ER, extended-
release; LAl long-acting injectable; LAI-PBO, placebo group in LAl studies; LS Mean Diff, difference of least square means; Oral-PBO, placebo group in oral paliperidone
studies; SAS, Simpson Angus Scale.

designed to detect differences in rates of EPS-related TEAESs
between doses or groups, and the studies were done in differ-
ent groups of countries at different times, which introduces
other potential confounds. Although all LAI studies allowed
treatment with oral paliperidone for several days as part of
tolerability testing and also included two doses at initiation
one week apart, only three of the four LAI studies (and only

one arm of the fourth study) employed the currently recom-
mended initiation dosing regimen (ie, 150 mg eq. on day 1
and 100 mg eq. on day 8).'> An additional limitation is that
prior antipsychotic medication use was not controlled for and
could have been different between the oral and LAI groups. In
addition, factors that may moderate risk for experiencing EPS
are not well understood. Family history of primary movement

Table 6 Incidence of spontaneously reported EPS-related treatment-emergent adverse events: pooled LAl versus oral (safety
analysis set)

Paliperidone LAI® Oral paliperidone LAI-PBO? Oral-PBO
(n=1293) (n=963)° (n=510) (n=355)"
n (%) n (%) n (%) n (%)
Overall 138 (10.7) 191 (19.8) 46 (9) 39.(11)
Dystonia 12 (0.9) 30 (3.1) 1(0.2) 4 (L1.1)
Day 1-8 8 (0.6) 26 (2.7) 0 2 (0.6)
Day 9-36 I (0.1) 9 (0.9) 0 2 (0.6)
Day 37-64 3(02) I (0.1) 1(0.2) 0
Day >64 0 NA 0 NA
Parkinsonism 62 (4.8) 50 (5.2) 17 (3.3) 8(2.3)
Day 1-8 29 (2.2) 24 (2.5) 9 (1.8) 4(1.1)
Day 9-36 24 (1.9) 28 (2.9) 6(1.2) 4 (L1.1)
Day 37-64 9(0.7) 4 (0.4) 2 (0.4) 0
Day >64 3(0.2) NA 0 NA
Tremor 24 (1.9) 32(3.3) 13 (2.5) 12 (3.4)
Day |-8 12 (0.9) 14 (1.5) 7(1.4) 4 (1.1)
Day 9-36 10 (0.8) 15 (1.6) 5(1.0) 8(2.3)
Day 37-64 I (0.1) 5(0.5) 1(0.2) 2 (0.6)
Day >64 1 (0.1) NA 1(0.2) NA
Dyskinesia 17 (1.3) 60 (6.2) 5(1.0) 12 (3.4)
Day 1-8 6 (0.5) 33(34) 3(0.6) 7(2.0)
Day 9-36 9(0.7) 32(3.3) 1(0.2) 7 (2.0)
Day 37-64 I (0.1) I (0.1) 1(0.2) 0
Day >64 2(0.2) NA 0 NA
Hyperkinesia 42 (3.2) 9 (0.9) 17 (3.3) 5(1.4)
Day -8 26 (2.0) 7(0.7) 10 (2.0) 1(0.3)
Day 9-36 15(1.2) 4(0.4) 6(1.2) 4(1.1)
Day 37-64 4(0.3) 0 1(0.2) 0
Day >64 2(0.2) NA 0 NA

Notes: Data for EPS-related TEAE were collected continuously during the studies. Time intervals shown were arbitrarily chosen to construct a frequency distribution. *For
three LAl studies, data were collected through day 92; for one LAl study data were collected through day 64; “for all oral studies, data were collected through day 43; zero
means no AE with onset in this time interval.

Abbreviations: AE, adverse event; EPS, extrapyramidal symptoms; ER, extended-release; LAl, long-acting injectable; LAI-PBO, placebo group in LAl studies; NA, not
assessed in this time interval; Oral-PBO, placebo group in oral paliperidone studies; TEAE, treatment-emergent adverse event.
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disorders, age, duration of antipsychotic exposure, and history
of substance abuse, none of which were explored in this analy-
sis, have all been suggested to increase EPS risk.””? Thus,
this pooled EPS tolerability data cannot specify an individual
patient’s risk for developing EPS in clinical settings.

The schedule of assessment visits was similar in the oral
and LAI studies included in this pooled analysis, except that
EPS assessments were not collected on day 22 and 29 in any
of the LAI studies and were collected for days 15, 36, 43,
and 64 in only one LAI study. Another likely limitation could
be that because EPS-related TEAE were categorized based
on MedDRA terms, it was not possible to distinguish benign
essential tremors from parkinsonian tremors, which may have
very distinct clinical and physiologic implications. Such
categorization also artificially separates parkinsonism from
parkinsonian tremors, which are generally considered part
of the same construct. For assessing use of anti-EPS medi-
cation, only anticholinergic and antihistamine medications
were examined in this analysis. Other medications, such as
beta-blockers and benzodiazepines, while commonly used to
treat akathisia, are also used to treat other conditions, making
it difficult to interpret the rate of use of these medications for
treating EPS. Finally, this study does not address the severity
of the EPS-related TEAEs examined and was not powered to
address the issue of dose response.

A lower incidence of EPS-related TEAEs as observed
in this study of paliperidone-LAI and in the studies with
risperidone LAL?** is important from the perspective of
patient tolerability and long-term adherence with antipsy-
chotic therapy.* Having similar or lower EPS-related TEAEs
and higher rates of adherence may encourage the use of LAI
therapies and increase the overall adherence rates for patients
with schizophrenia.

Conclusion

This posthoc descriptive analysis shows that incidence rates
of spontaneously reported EPS-related TEAEs were gener-
ally numerically lower following approximately 90 days of
exposure to paliperidone-LAI compared with approximately
40 days of exposure to oral paliperidone. These results
further suggest that the loading dose initiation regimen for
paliperidone-LAI does not lead to EPS rates higher than those
associated with the oral extended-release ER formulation.
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Supplementary tables

Table S1 Mean Abnormal Involuntary Movement Scale total score (standard deviation) over time by treatment group: safety analysis
set

Time (days) -7 I 8 15 22 29 36 43 64 92
LAI PBO 06(1.64 07(1.8)  07(1.96) 12(281) - - 09(191) 09(1.53) 1.1 (27)  06(1.53)
LAI 25 mg 07(187) 06(1.78) 06(1.6) - - - - - - 0.6 (1.8)
LAI 50 mg 09(2.13) 09(1.93) 08(1.88) 09(1.76) - - 06(142) 06(147) 05(1.4l) 08(1.86)
LAI 100 mg 08(193) 07(1.75) 06(1.74) 07(1.55 - - 07(2.17) 05(l.14) 05(1.28) 05 (1.47)
LAI 150 mg 08(237) 08(229 08(2.17) - - - - - - 0.8 (2.38)
Oral PBO - 08(191) 08(1.98) 07(1.79) 06(1.59) 07(1.8) 07(1.79) 07(1.63) - -

Oral 3 mg - 06(1.59) 07(1.86) 08(204) 07(1.88) 06(1.65) 04(l.14) 05(l4) - -

Oral 6 mg - 06(171) 06(1.53) 05(149) 05(1.38) 06(144) 06(1.55 05(142) - -

Oral 9 mg - 04(127) 05(1.51) 04(l.14) 05(1.32) 05(l.1)  04(1.07) 04(1.03) - -

Oral 12 mg - 05(155) 05(143) 05(147) 05(1.38) 05(154) 05(1.75) 03(14) - -

Oral 15 mg - 07(1.86) 05(1.56) 05(1.73) 06(1.67) 06(157) 06(l.7) 05(1.83) - -

Oral OLZ - 06(1.79) 06(1.58) 05(1.39) 04(1.33) 03(1.08) 04(1.35 03(1.26) - -

Abbreviations: LAl, long-acting injectable; OLZ, olanzapine; PBO, placebo.

Table S2 Mean Barnes Akathisia Rating Scale total score (standard deviation) over time by treatment group: safety analysis set

Time (days) -7 I 8 15 22 29 36 43 64 92
LAI PBO 05(1.15)  04(1.08) 04(1.02) 07(131) - - 06 (.15 04095 03(07)  04(1.04)
LAI 25 mg 04(1.19)  04(1.09 03(l) - - - - - - 0.3 (1.05)
LAI 50 mg 06(129 05(1.18) 04(10l) 06(1.23) - - 04(092) 03(083) 04(092) 0.3(0.98)
LAI 100 mg 05(1.05) 04099 04(1.05) 07(131) - - 04(0.94) 05(1.09 04(089) 03 (0.9)
LAI 150 mg 06(124) 06(12) 04(101) - - - - - - 03 (I.11)
Oral PBO - 05(1.15)  05(1.12) 05(l.14) 05(1.28) 04(1.05) 04(1.04) 05(128) - -

Oral 3 mg - 04(107) 04(l.12) 04(126) 03(098) 04(l.14) 03(088) 02(074) - -

Oral 6 mg - 06(146) 05(127) 05(1.09 04(l.11) 04(1.06) 04(1.03) 03(097) - -

Oral 9 mg - 04(1.1)  05(1.15) 04(l) 04(094) 05(1.07) 05(l.1)  04(1.09 - -

Oral 12 mg - 06(129) 08(1.55 06(142) 07(l4) 06(134) 05(1.24) 05(12) - -

Oral 15 mg - 05(1.06) 06(l.14) 06(124) 06(l.14) 04(1.06) 06(1.29) 04(1.06) - -

Oral OLZ - 05(1.14)  05(1.22) 03(095) 03(0.98) 03 (l) 02(08) 03(072) - -

Abbreviations: LAl, long-acting injectable; OLZ, olanzapine; PBO, placebo.

Table S3 Mean Simpson Angus Rating Scale total score (standard deviation) over time by treatment group: safety analysis set

Time (days) -7 I 8 15 22 29 36 43 64 92

LAI PBO 0.1 (03)  0.1(025 0.1(022) 01025 - - 0.1(023) 0102 03(07)  04(1.04)
LAI 25 mg 0.1 (028) 0.1(025) 0.1(02 - - - - - - 0.3 (1.05)
LAI 50 mg 02(03) 02(028) 0.1 (026) 02(035) - - 0.1 (026) 0.1 (024) 04(092) 0.3 (0.98)
LAI 100 mg 0.1 (026) 0.1(025) 0.1 (02l) 02(032) - - 0.1 (021) 0.1(022) 04(089) 03(09)
LAI 150 mg 0.1(023) 0.1(021) 0.1(.19 - - - - - - 03 (1.11)
Oral PBO - 0.1 (026) 0.(026) 0.1 (026) 0.1 (024) 0.1(022) 0102  0.I(02l) - -

Oral 3 mg - 02(034) 0.1(03) 02(035 02(0.36) 0.1(028) 0.1 (023 0.1(024) - -

Oral 6 mg - 0.1 (0.18) 0.1(0.19 0.1 (0.16) 0.1(0.18) 0.1 (0.14) o 10.15) 01(@.l1l) - -

Oral 9 mg - 0.1 (021) 02(028) 02(027) 02(028) 02(0.3) 2(026) 0.1 (024) - -

Oral 12 mg - 0.1 (023) 0.(027) 0.1(025 0.1 (0.26) 0.1 (0.28) o 1025 0.1(0.19) - -

Oral 15 mg - 02(033) 02(029) 02(035) 02(0.37) 02(029) 02(031) 0.1(029) - -

Oral OLZ - 0.1 (027) 0.1(024) 0.1(02 0102  0.1(02) 01018 0.1(.18 - -

Abbreviations: LA, long-acting injectable; OLZ, olanzapine; PBO, placebo.
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