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Objective: To evaluate the efficacy, safety, and impact on hospitalizations of long-acting
injectable paliperidone palmitate (PP) treatment, in patients with recent-onset schizophrenia
who had not responded satisfactorily to oral antipsychotics.

Methods: In this 18-month, open-label, Phase-IIIb study from Asia-Pacific region, patients
(18-50 years) with recent-onset (=5 years) schizophrenia unsatisfactorily treated with previous oral
antipsychotics were initiated on PP 150 mg eq on day 1, 100 mg eq on day 8, followed by flexible
once monthly maintenance doses of 50-150 mg eq. The number and duration of hospitalizations
were compared using a mirror analysis method between two periods: retrospective (12 months
before PP initiation) and prospective (12 and 18 months after PP treatment) periods.

Results: A total of 303 out of 521 (58%) patients (mean age, 28.7 years; 65.5% men, 92.5%
Asian) completed the study. Positive and Negative Syndrome Scale (PANSS) total score improved
significantly from baseline to month 18 (mean [standard deviation, SD] change: —11.3 [21.38],
P<0.0001, primary endpoint). Subgroup analysis revealed greater improvements among patients
with worse disease severity at baseline: PANSS =70 versus <70 (mean [SD] change: —23.1 [24.62]
vs —4.7[15.98], P<<0.0001 each). Secondary efficacy endpoints such as Clinical Global Impres-
sion of Schizophrenia (CGI-SCH), Medication Satisfaction Questionnaire (MSQ) scores showed
significant improvements (P<<0.0001) from baseline; 33.3% patients achieved symptom remis-
sion. In mirror analyses set (N=474), PP significantly (P<<0.0001) reduced mean number of
hospitalization days/person/year (12-month: 74.3 vs 19.7; 18-month: 74.3 vs 18.9) as well as
percentage of patients requiring hospitalization in past 12 months (12-month: 39.7% vs 24.6%;
18-month: 39.7% vs 25%), and PP treatment increased the proportion of patients not requiring
hospitalization (12-month: 60.3% vs 75.4%; 18-month: 60.3% vs 75%) from retrospective to
prospective period. Adverse events (=15%) were extrapyramidal symptoms-related (31.3%),
injection-site pain (18.6%), and insomnia (15.2%).

Conclusion: PP was efficacious and generally tolerable with significant reductions observed
in both number of hospitalizations and days spent in hospital.

Trial registration number: ClinicalTrials.gov: NCT01051531.

Keywords: atypical antipsychotics, long-acting injectables, open-label, paliperidone palmitate,
schizophrenia

Introduction

Clinical management of schizophrenia remains a major challenge due to frequent
relapses, persistence of psychotic symptoms, nonadherence to antipsychotic
medications, recurrent hospitalizations, and increased burden on healthcare
resources.' Although variable, nonadherence rates among patients with schizophrenia
are estimated to range from 40% to 70%.5*
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The causes for poor adherence to antipsychotic treatments
are multifactorial: patient-related (poor insight, depression,
disorganization, substance abuse), treatment-related (low
efficacy, complexity of regimen, adverse events), and lack
of support or therapeutic alliance with the treating team. %810
Among patients recently diagnosed with schizophrenia,
treatment discontinuity along with partial nonadherence'
(ie, elapsed time of 1-10 days/year for prescribed antipsy-
chotic therapy resumption) were observed to increase the risk
of relapse,'>!* and that of hospitalization (odds ratio =1.98)."
Delayed access to mental healthcare in the critical period of
the 1st years of illness can result in an incomplete or slow
recovery culminating into poor outcome.'*!S In addition, the
1st years of illness appear to be a critical period as relapses
can cause negative consequences, and permanent deficits
are observed even during the initial stages of illness.!>!%!”7
Therefore, early intervention and uninterrupted treatment
are important considerations to achieve long-term symptom
remission, to prevent illness exacerbation, and reduce the
overall burden and disease costs in schizophrenia.'>'®

Long-acting injectable (LAI) formulations of atypical
antipsychotics offer several potential advantages over the oral
counterparts, most importantly the ability to reduce relapse
as shown in recent head-to-head comparison studies and a
meta-analysis.'”?! In addition, LAls allow clinicians to better
differentiate nonadherence from nonresponse, lower the risk
of accidental or deliberate overdose of medication, and better
monitor compliance. LAls have improved bioavailability and
a more predictable correlation between the dose and plasma
levels.>7227 Despite these benefits, LAI formulations have
been traditionally considered for use after clinical stabiliza-
tion with oral antipsychotics in the maintenance treatment
of patients with schizophrenia.?® Most often, they have
been reserved as a “last resort” for use in patients who have
severely deteriorated or frequently relapsed, and only after
the failure of orally administered pharmacotherapies.?*
Paliperidone palmitate (PP), is a once-monthly LAI atypical
antipsychotic, approved in the US, Europe, and all major
Asia-Pacific countries for acute and maintenance treatment
of schizophrenia. Compelling evidence supports PP’s effec-
tiveness and safety!!73°4° — including in Asian patients with
schizophrenia.*!#?

The aim of this study was to assess the effectiveness of
switching from oral antipsychotics to PP in a Phase-IIIb,
long-term (18 months), open-label study by evaluating
treatment response, safety, and impact on hospitalization
in patients with recent-onset schizophrenia from the Asia-
Pacific region.

Methods

Patients

All patients were aged between 18 and 50 years (inclusive)
with a diagnosis (=5 years before screening) of schizophre-
nia (as per the Diagnostic and Statistical Manual of Mental
Disorders, 4th Edition [DSM-1V] criteria), who had not
responded adequately to previous oral antipsychotics. Previ-
ous antipsychotic treatment was considered unsuccessful due
to one or more of the following reasons: lack of efficacy, lack
of tolerability or safety, or lack of compliance.

Major exclusion criteria included psychiatric diagnosis
due to medication/substance abuse, or a general medi-
cal condition; treatment-resistance; DSM-IV diagnosis of
substance dependence within 6 months before study entry;
treatment with an LAI antipsychotic within three injection
cycles before baseline, or clozapine within 3 months before
screening; history of neuroleptic malignant syndrome, or
tardive dyskinesia; women not using an acceptable method
of contraception unless postmenopausal for >1 year, surgi-
cally sterile, or abstinent.

Independent Ethics Committee or Institutional Review
Board at each study site approved the protocol and 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 regu-
latory requirements. All patients or their legally acceptable
representatives provided written informed consent before
entering the study (NCT01051531).

Study design and treatment

This 18-month, nonrandomized, single-arm, open-label, multi-
center study was conducted between April 2010 and May 2013
across nine countries of the Asia-Pacific region including
Australia, People’s Republic of China, Hong Kong, Korea,
Malaysia, New Zealand, Philippines, Taiwan, and Thai-
land. The study consisted of an up to 7-day screening phase
including washout of disallowed medications, followed by an
18-month open-label treatment phase, and an end-of-study/
early-withdrawal visit a month after the last PP injection.

Dosage and administration

Eligible patients were switched to PP from their existing oral
antipsychotic medication due to either efficacy or tolerability
issues. Patients were required to discontinue previous oral
antipsychotic medications before day 1; those pretreated with
high doses of antipsychotics that had sedating and/or anticho-
linergic properties were allowed to taper off these medica-
tions through the 1st month of the study. Treatment with PP
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was initiated at a dose of 150 mg eq on day 1, 100 mg eq on
day 8 (both doses in the deltoid muscle), followed by flexible
once-monthly injections of 50, 75, 100, or 150 mg eq in the
deltoid or gluteal muscle at investigator’s discretion.

Concomitant medications

Psychotropic medications such as mood stabilizers, antide-
pressants (except any oral or injectable antipsychotic other
than PP); lorazepam 0.5 mg (=6 mg/day orally) for not
more than 10 days in a month as needed; benzodiazepines
if they had been used at a stable dose for =3 months before
screening; and anticholinergic medication up to 8 weeks
from day 1 then tapered off at investigator’s discretion for
treating movement disorders, were allowed.

Study assessments

Efficacy

The primary efficacy endpoint was the change in Positive and
Negative Syndrome Scale (PANSS) total score from baseline
to endpoint (month 18). Exploratory subgroup analysis was
performed for PANSS baseline total score categories (=70
and <70). Major secondary efficacy endpoints included
changes from baseline to month 18 in PANSS subdomains/
symptom factor scores, Clinical Global Impression of Schizo-
phrenia (CGI-SCH), Medication Satisfaction Questionnaires
(MSQ) scores, and symptom remission, defined as absent to
mild core symptoms for 6 or more months on the following
PANSS items: P1 Delusions, P2 Conceptual disorganiza-
tion, P3 Hallucinatory behavior, N1 Blunted affect, N4
Passive/apathetic social withdrawal, N6 Lack of spontaneity
and conversation flow, G5 Mannerisms and posturing, and
G9 Unusual thought content.*

For PANSS baseline score <70 group, changes in PANSS
total score, CGI-SCH overall severity score and MSQ score
were analyzed at month 18 to check for further improvement/
worsening in this subgroup. Response rate, ie, percentage
of patients achieving responses of a magnitude of =30%
for PANSS total score was also evaluated. Response crite-
ria was defined as percent reduction in PANSS total score
from baseline = (postbaseline value — baseline value) X100/
(baseline value —30), 30 being the lowest possible value for
PANSS total score. Furthermore, the number and percent-
age of patients reporting an improvement (=20% decrease)
or worsening (=20% increase) in PANSS total score from
baseline were calculated at each scheduled assessment.
In addition, an exploratory subgroup analysis for base-
line CGI-SCH overall severity score was performed, ie,
=4 and <4 categories.

Treatment adherence percentage was calculated as
(number of actual doses/number of planned doses) x100
for patients who had at least 70% treatment adherence dur-
ing the study. All clinicians who administered these scales
had passed a qualification examination prior to monitoring
patients in the study.

Healthcare resource utilization

Healthcare resource utilization data captured hospitaliza-
tions including at least one overnight stay due to psychi-
atric reasons. These data were collected to assess patients’
utilization of healthcare services for two periods: retro-
spective period (12 months before PP initiation) and at
every 3-month interval during the prospective period (after
PP treatment). The start and end dates for hospitalizations
were recorded. Protocol-mandated procedures, tests, and
encounters were excluded.

Safety

Safety assessments included recording and monitoring of
treatment-emergent adverse events (TEAEs), clinical labora-
tory tests, vital sign measurements, physical examinations,
movement disorder evaluation using Extrapyramidal Symp-
tom Rating Scale-Abbreviated (ESRS-A) scale, and Clinical
Global Impression of Movement Severity (CGI-MS) scale.

Statistical analyses

Sample size determination

Under the assumption of a 6-point reduction in PANSS total
score (a minimum clinically relevant difference) before
switching to PP, we tested for an additional 3-point improve-
ment. Based on prior studies of LAI, an average 3-unit
additional reduction from baseline in the PANSS total score
could be expected 18 months after switching to PP from prior
oral antipsychotics in stable patients.’**

A sample size of 469 patients was needed to detect a dif-
ference of 3 units (for the null hypothesis of =—3 change) in
the PANSS total score with a standard deviation (SD) of 20
at 90% power and a significance level of 0.025 using one-
sided, one-sample #-test. Assuming a 20% dropout rate, 587
patients were to be recruited.

Primary efficacy endpoint analyses

Primary efficacy parameter was analyzed using a one-sample
t-test and one-sided 95% confidence intervals (CIs). Efficacy
of PP was concluded if upper limit of one-sided 95% CI for
the change from baseline in PANSS total score (at month 18
using last observation carried forward [LOCF]) was less than
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-3 points. Exploratory subgroup analyses for PANSS baseline
total score categories (=70 and <70) was performed using
analysis of covariance and the results were summarized.

Secondary efficacy endpoint analyses

Secondary efficacy parameters (PANSS total score and
PANSS subdomains factors, CGI-SCH, MSQ scale scores)
were evaluated using a paired 7-test. ANOVA (analysis of
variance) model was used for subgroup analysis of baseline
CGI-SCH overall severity score categories. Symptom remis-
sion was assessed using McNemar’s test. LOCF approach
was used for missing data imputation, with no adjustment
made for multiplicity.

Safety and hospitalizations
Safety results and hospital visits were descriptively summa-
rized. The number and percent of patients hospitalized and
days spent in hospital were summarized along with two-sided
95% Cls, and paired -test was used to detect within-patient
change in per-person years from a retrospective period of
12 months compared with the prospective study period.
Hospitalizations were compared using the “mirror
analysis” method. The mean number and percent of patients
hospitalized as well as duration of hospital stays (expressed
as per-person/year) for 12 months before starting PP (ret-
rospective period) were compared with 12 months after PP
initiation and at the end of PP treatment (18-month) in the
prospective period. Additionally, a sensitivity analysis after
excluding patients with schizophrenia history of <1 year was
conducted for the mean number of hospital days/person/year
of patients in the mirror analyses population.

Analyses populations

All efficacy analyses were performed on the intent-to-treat
(ITT) population, which included all patients who received
at least one injection of PP. This population also represents
safety population. Healthcare utilization population com-
prised of all ITT patients who participated in healthcare uti-
lization data collection. Mirror analyses population consisted
of all healthcare utilization patients with retrospective data
(including hospitalizations visits) available for the 12 months
prior to day 1.

Results
Patient disposition and clinical

characteristics
A total of 510 out of 585 enrolled patients (87.2%) were
from Asian countries: People’s Republic of China (20.2%),

Malaysia (20.2%), Korea (17.6%), Taiwan (11.3%), Thailand
(9.6%), Philippines (5.1%), and Hong Kong (3.2%), and the
remainder 75 (12.8%) patients were all from Australia and
New Zealand. The ITT and safety populations comprised
521 patients, 474 of whom were evaluable for healthcare
resource utilization and also constituted the mirror analyses
population. Overall, 303 of 521 (58.2%) patients from the
ITT population completed the study. The most common
reasons for discontinuations (ITT population) from the study
were: withdrawal of consent (n=67, 12.9%), lack of efficacy
(n=50, 9.6%), and TEAEs (n=42, 8.1%). One of the sites in
Australia that enrolled 25 patients was noncompliant with
GCP. The data from this site were excluded from the efficacy
and safety analysis. The baseline data (excluding this site)
are presented.

Patients were mostly men (65.5%) and had a median age
of 27 years (range: 18—56 years) (Table 1). Most patients
(68.9%) were diagnosed with schizophrenia within the past
3 years. Previous oral antipsychotic as well as concomitant
(those tapering-off their previous medications in the Ist
month) medications were: risperidone (24% and 28.4%),
paliperidone (16.3% and 13.2%), haloperidol (8.3% and
5.8%), and olanzapine (6.9% and 10.7%).

Treatment adherence and extent

of exposure

Overall, 93.7% patients were =70% treatment adherent,
and the mean (SD) treatment adherence was 95.7% (12.28)
(range: 33%—120%). A mean (SD) 13.9 (6.78) doses were
administered over 382.6 (202.07) days. The mean (SD) dose
of PP was 108.1 (24.23) mg eq (95% CI: 106.01; 110.18),
and the mean (SD) maintenance dose per PP injection
(excluding initiation regimen) after day 8 (n=471) was 100.8
(28.33) mg eq (95% CI: 98.27; 103.40).

Patients (n=471, 65.6%) were mostly on a fixed main-
tenance dose of 75 mg eq on day 38, while some patients
required higher dose levels (100 mg eq: 25.1%, 150 mg eq:
9.1%, permitted per protocol amendment). Only one patient
required a dose reduction to 50 mg eq on day 38. Overall,
162 patients required dose adjustments from day 38 onward
because the fixed dose of 75 mg eq in the original protocol
led to insufficient efficacy in the majority (98.1%) of the
patients, and tolerability concerns in 1.2%.

Efficacy findings

Primary efficacy parameters

There was a significant (P<<0.0001) and clinically meaning-
ful improvement in mean (SD) PANSS total score of —11.3
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Table | Baseline demographics and clinical characteristics of
patients recently diagnosed with schizophrenia (intent-to-treat
population)

Parameters Paliperidone

palmitate (N=521)

Age (years), mean (SD) 28.7 (7.95)
Weight® (kg), mean (SD) 68.4 (16.82)
Sex, n (%)
Men 341 (65.5)
Women 180 (34.5)
Race, n (%)
Asian 482 (92.5)
White 31 (6.0)
African American 3 (0.6)
Native Hawaiian or other Pacific Islander 1(0.2)
Other 4(0.8)
Schizophrenia type, n (%)
Paranoid 387 (74.3)
Undifferentiated 86 (16.5)
Disorganized 28 (5.4)
Residual 20 (3.8)

Elapsed time since first diagnosis by yearly interval, n (%)

0to <l 191 (36.7)

| to <2 82 (15.7)

2to <3 86 (16.5)

3to <4 89 (17.1)

=4 73 (14.0)
Prior antipsychotic use, n (%) 323 (62.0)
PANSS baseline total score,* mean (SD) 64.1 (19.09)
PANSS baseline total score categories,* n (%)

<70 332 (63.7)

=70 188 (36.1)
CGI-SCH baseline overall severity score,® n (%)

<4 283 (54.3)

=4 237 (45.5)
Prior psychiatric hospitalizations (2 years before baseline), n (%)

None 334 (64.1)

At least once 187 (35.9)

Note: *n=520.
Abbreviations: CGI-SCH, Clinical Global Impression of Schizophrenia; PANSS,
Positive and Negative Syndrome Scale; SD, standard deviation.

(21.38) from baseline to endpoint (one-sided 95% CI:
[-infinity; —9.7]) (Figure 1). A subgroup analyses of
PANSS baseline total score categories (Figure 2) revealed
that the improvement was significantly (P<<0.0001) more
pronounced among patients with worse disease severity
at baseline: PANSS baseline total score =70 compared
with <70 (mean [SD] change: —23.1 [24.62] vs —4.7
[15.98]).

Secondary efficacy parameters

There were significant (P<<0.0001) improvements in all five
symptom domains of PANSS (Table 2). Other secondary
efficacy parameters including total CGI-SCH, all CGI-SCH

M Baseline
= Month 18
80.0 o
o
o 60.0 -
(3]
(7]
£,
5 40.0-
whd
(7))
2
20.0
<
o
0.0

Month 18

Baseline

Figure | Change from baseline to month 18 in primary efficacy parameter (intent-
to-treat population; LOCF).

Notes: **Compared with baseline, P<<0.0001. P-value is from one-sided paired
t-test for the null hypothesis that change is =-3.

Abbreviations: LOCF, last observation carried forward; PANSS, Positive and
Negative Syndrome Scale.

subindices, and MSQ scores also showed significant
(P<<0.0001) improvements with PP treatment. Subgroup
analysis findings for baseline CGI-SCH overall severity
score categories suggested significantly greater improve-
ments for patients with worse disease severity at baseline
ie, CGI-SCH overall severity score of =4 than <4 (mean
change: —18.2 vs —5.5, P<<0.0001). According to subgroup
analysis performed to confirm improvement/worsening in
PANSS baseline score <70 category, majority of patients
(>70%) had shown improvement/no change in PANSS total
score (70.2%), CGI-SCH overall severity score (84.9%), and
MSQ score (75.9%) by month 18 (Table 3).

The percentage of responders (=30% reduction in
PANSS total score) increased at each visit: 35.5% (day
38), 66.8% (day 188), 70.2% (day 368), and 73.9% (day
548); while patients having PANSS reduction between 90%
and =100% also increased with subsequent visits: 4.8% (day
38), 12.3% (day 188), 17.0% (day 368), and 21.6% (day 548).
As the treatment duration increased, such trends of greater
improvement over time were also evident among patients
with response rates ranging from 60% to 70%, 70% to 80%,
and 80% to 90% (data not shown).

In addition, 45.3% patients demonstrated an improvement
(=20% decrease) in PANSS total score from baseline to end-
point, while the majority (44.1%) among the remaining patients
had a stable condition at each visit. The condition fluctuated or
worsened for the remainder of patients (range: 6.1%—11.6%)
across the visits. Notably, 18-month treatment with PP resulted
in symptom remission for 33.3% patients at the end of study,
and the results were significant (P<<0.0001) from month 6.
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20.0+

PANSS total score
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n=188 n=182
Baseline PANSS 270
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Il Month 18

n=332 n=328
Baseline PANSS <70

Figure 2 Change from baseline to month 18 in PANSS total score by PANSS baseline total score categories (intent-to-treat population; LOCF)
Notes: **Compared with baseline, P<<0.0001. P-value is from one-sided paired t-test for the null hypothesis that change is =-3.
Abbreviations: LOCF, last observation carried forward; PANSS, Positive and Negative Syndrome Scale.

Healthcare resource utilization

Overall, 46 (8.8%) patients had been hospitalized (at least
one overnight stay) for psychiatric reasons; nonetheless, most
(7.7%) were hospitalized only once. The mean (95% CI)
number of hospitalization was 1.2 (1.0; 1.3) and the length
of hospital stay was 36.6 (22.3; 50.9) days for the prospec-
tive period. During the course of study, 15.4% (n=73/474)
patients started PP treatment in the hospital setting.

Over the prospective period (N=474, mirror analyses
set), PP was associated with significantly lower mean num-
ber of hospitalization days/person/year versus retrospective
period (12-month: 19.77 vs 74.25, P<<0.0001; 18-month:
18.93 vs 74.25, P<<0.0001) (Figure 3A). Sensitivity analy-
ses confirmed significant reductions in the mean number of
hospitalization days/person/year during prospective versus
retrospective period among patients with >1 year schizophre-
nia history (12-month: 20.29 vs 63.31, P<<0.0001; 18-month:
19.16 vs 63.31, P<<0.0001) (Figure 3B), and in those
hospitalized in past 12 months (12-month: 36.5 vs 187.01,
P<0.0001; 18-month: 34.48 vs 187.01, P<<0.0001) (Figure
3C). In previously hospitalized population, the reductions in
the mean number of hospitalization days/person/year were
also significant after excluding <1 year schizophrenia history
patients (12-month: 48.35 vs 205.25, P<<0.0001; 18-month:
44.67 vs 205.25, P<<0.0001 (Figure 3D).

After treatment with PP, compared with the retro-
spective period, the percentage of patients who required
hospitalization significantly reduced (12-month: 39.7%
vs 24.6%; 18-month: 39.7% vs 25%, P<0.001 each),
and those not requiring hospitalization significantly
increased (12-month: 60.3% vs 75.4%; 18-month: 60.3%
vs 75%, P<<0.001 each). Similarly, sensitivity analyses
results showed that in the group of patients with >1 year
schizophrenia history, there was a significant reduction
in the number requiring hospitalization compared to

the retrospective period (12-month: 30.8% vs 23.9%;
18-month: 30.8% vs 24.5%, P<<0.001 each), while those not
requiring hospitalization significantly increased (12-month:
69.2% vs 76.1%; 18-month: 69.2% vs 75.5%, P<<0.001
each) during prospective period.

Safety and tolerability findings

Of the enrolled patients, 429 patients (82.3%, n=521 safety
population) experienced at least one TEAE during the
18-month treatment with PP. Most commonly reported
TEAESs (in =10% patients) were injection site pain (18.6%),
insomnia (15.2%), akathisia (13.4%), and headache (11.3%)
(Table 4). The intensity of these events was mostly mild
to moderate. Importantly, the proportion of patients with
injection site pain decreased prominently from 17.1% dur-
ing the 1st week of treatment to 1.3% at the end of 1 month
treatment. Two deaths (suicide and pulmonary embolism,
n=1 each) occurred during the study. Overall, 76 patients
(14.6%) experienced serious TEAEs, which were mostly
related to psychiatric disorders; worsening of schizophrenia
symptoms (5.2%) and psychotic disorder (3.6%). In all,
66 (12.7%) patients discontinued the study due to TEAEs,
psychiatric disorders (7.3%) being one of the main causes
for premature termination.

Safety events of clinical interest

Extrapyramidal symptoms (EPS) related events were
reported by 163 (31%) patients during the entire study,
mostly nonserious (mild to moderate) in intensity. The spe-
cific EPS observed in =2% patients were akathisia (13.4%),
tremor (6.3%), restlessness (5%), muscle rigidity (3.1%),
dystonia and musculoskeletal stiffness (2.5% each), and
Parkinsonism (2.1%). In total, 7.7% patients experienced
EPS-related TEAESs on maintenance dose level of 150 mg eq.
No event of akathisia was serious and only 3 (0.6%) patients
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Table 2 Changes from baseline to month 18 in secondary efficacy
parameters (intent-to-treat population; LOCF)

Secondary efficacy parameters Paliperidone palmitate

(N=521)

PANSS factor scores,* mean (SD)
Positive symptoms

Baseline 18.7 (6.94)

Change from baseline -3.8 (7.65)*
Negative symptoms

Baseline 16.9 (7.01)

Change from baseline —-3.0 (6.19)*
Disorganized thoughts

Baseline 14.0 (4.86)

Change from baseline —2.2 (5.30)*
Uncontrolled hostility/excitement

Baseline 6.7 (3.43)

Change from baseline —1.1 (3.69)*
Anxiety/depression

Baseline 7.7 (3.13)

Change from baseline —1.2 (3.45)*
CGI-SCH score,” mean (SD)
Positive symptoms

Baseline 3.1 (1.40)

Change from baseline —0.8 (1.57)*
Negative symptoms

Baseline 3.0 (1.23)

Change from baseline —0.6 (1.14)*
Depressive symptoms

Baseline 1.9 (0.99)

Change from baseline —0.3 (1.08)*
Cognitive symptoms

Baseline 2.6 (1.13)

Change from baseline —0.4 (1.19)*
Overall severity

Baseline 3.4 (1.10)

Change from baseline —0.8 (1.35)*
MSQ scores,© mean (SD)

Baseline 4.3 (1.31)

Change from baseline 0.8 (1.90)*

Notes: A reduction in PANSS and CGI-SCH scores from baseline represents
improvement. An increase in MSQ score from baseline indicates improvement.
=510, °n=517, n=515, *P<<0.0001.

Abbreviations: CGI-SCH, Clinical Global Impression of Schizophrenia; LOCF, last
observation carried forward; MSQ, Medication Satisfaction Questionnaire; PANSS,
Positive and Negative Syndrome Scale; SD, standard deviation.

discontinued treatment prematurely because of akathisia.
EPS were more common in patients from People’s Republic
of China (41.7%), and Philippines (35.7%).
Prolactin-related TEAEs occurred in 62 (11.9%) patients,
more commonly in women (25.6%, n=46/180) than in men
(4.7%, n=16/341). Potential prolactin-related TEAEs such
as amenorrhea (11.1%), menstrual disorder (5.6%), and
hyperprolactinemia (4.4%) were frequent (=2%) among
women; sexual dysfunction (2.1%) was frequent among
men. The rate of glucose-related TEAEs was low (0.6%):
two reports of diabetes mellitus, one related to inadequate

Table 3 Improvement/worsening in PANSS total score, CGI-SCH
overall severity score, and MSQ score at month 18 for baseline
PANSS score <70 subgroup (intent-to-treat population)

N (%) Mean score

PANSS total score (N=328)

Improved 219 (66.8) 40.0

No change Il (3.4) 479

Worsened 98 (29.9) 64.9
Overall CGI-SCH severity score (N=331)

Improved 176 (53.2) 1.7

No change 105 (31.7) 2.6

Worsened 50 (15.1) 4.0
MSQ score (N=330)

Improved 172 (52.0) 6.0

No change 79 (23.9) 49

Worsened 79 (23.9) 35

Abbreviations: CGI-SCH, Clinical Global Impression of Schizophrenia; MSQ,
Medication Satisfaction Questionnaire; PANSS, Positive and Negative Syndrome Scale.

control of diabetes mellitus and one report of abnormal blood
glucose. Weight gain represented an important TEAE. There
was a mean increase of 3.91 (6.391) kg (95% CI: 2.9;4.9) in
body weight from baseline to end of treatment (P<<0.0001).
A =7% increase in weight from baseline was reported in
41.8% patients by the end of treatment. Clinically relevant
changes in vital signs (blood pressure and heart rate) were
unusual and did not pose any safety concerns. Palpitations or
sinus arrhythmia (0.8% each), sinus bradycardia, hyperten-
sion and orthostatic hypotension (0.4% each), and increased
blood pressure (0.2%) were observed. Significant reductions
in CGI-MS scores indicated improvement for Parkinsonism:
mean (SD) reduction from baseline in CGI-MS was —0.1
(0.80) (P<0.0001); and for akathisia: mean (SD) reduction
was —0.1 (0.77) (P=0.0435).

Discussion

The current study is one of the largest and longest (18 months)
studies conducted in the Asia-Pacific region that evalu-
ated the efficacy, safety, and effect on hospital admissions
after switching to PP among patients who had failed on
their previous oral antipsychotics in recently diagnosed
schizophrenia.

Both primary and secondary efficacy results demonstrated
that PP treatment resulted in clinically important symptom
reductions for patients with a recent diagnosis of schizophre-
nia, as shown by significant (P<<0.0001) improvements in
psychotic symptoms as measured by PANSS, overall clinical
status (CGI-SCH), and greater patient satisfaction associated
with LAI treatment (MSQ). In a subgroup of patients catego-
rized by disease severity at baseline (PANSS baseline total
scores =70 and <70), significantly greater improvements
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Figure 3 Hospitalizations during retrospective and prospective periods (mirror analyses population).

Notes: (A) Mean number of hospitalization days/person/year for total mirror analyses population. (B) Mean number of hospitalization days/person/year in patients
with >1 year schizophrenia history. *P<<0.0001 compared with retrospective period. (C) Mean number of hospitalization days/person/year for patients hospitalized within
past 12 months. (D) Mean number of hospitalization days/person/year after excluding <| year schizophrenia history patients. *P<<0.0001.

in symptoms were evident among patients who had worse
disease intensity (=70 group) than those with mild disease
intensity (<70 group). The latter group remained rather stable
across the study period. Pertinent to this, overall approxi-
mately 45.3% patients had improved (=20% decrease in
PANSS total score) after PP treatment, while 44.1% achieved
symptom stability at each visit. Overall efficacy results
demonstrate robust benefits from PP in patients at the early
stages of the disease. Moreover, the pattern of efficacy seen
in our study expands evidence from earlier clinical studies
of PP,¥3454¢ and supports improved outcomes associated
with PP within this subgroup of patients.

The protocol originally required a fixed maintenance
dose of 75 mg eq at the third injection, therefore a majority
of patients (65.6%) were on this dose by day 38. However,
this fixed dose was inadequate in improving schizophrenia
symptoms in many patients, which led to the protocol amend-
ment to allow flexible dosing (50-150 mg eq) from third
injection (day 38) onward to permit optimization of treatment
response in the enrolled patients. The resulting mean dose of
100.8 mg eq was required to maintain the clinical response
in patients with early onset of schizophrenia.

There is evidence that treatment of first-episode patients
with an LAI atypical antipsychotic increases treatment
acceptability, adherence,*’ and the rate of sustained remis-
sion.'¢ Tt is interesting to note that a high proportion of
patients (93.7%) in the current study demonstrated more
than 70% treatment adherence. Notably, the higher treat-
ment retention rate observed in our study contrasted with
the lower adherence rate in a similar study with another LAI
(81.8%)), albeit an agent with a fortnightly injection and from
a European cultural context.*® Of particular interest is the
finding that symptom remission was seen in 33.3% patients
in our study. As remission is a critical marker of success in
the management of schizophrenia, the results highlight the
clinical value of initiating PP monthly injections early in
the course of treatment for patients who have not achieved
adequate symptom control with oral antipsychotics.

There is a large body of literature that has found a favor-
able effect of atypical LAls on the rate of hospitalization.
Typically, these use a “before” and “after” study design in
which each patient acts as their own control.**43-5¢ A recent
meta-analysis on relapse prevention in schizophrenia
with LAI versus oral antipsychotics based on randomized
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Table 4 Treatment-emergentadverse events in at least 5% patients
(safety population)

Most common TEAEs
(>5% patients)

Paliperidone
palmitate (N=521)

n (%)
Total number of patients with TEAEs 429 (82.3)
Injection site pain 97 (18.6)
Insomnia 79 (15.2)
Akathisia 70 (13.4)
Headache 59 (11.3)
Abnormal weight gain 51 (9.8)
Upper respiratory tract infection 46 (8.8)
Dizziness 37 (7.1)
Psychotic disorder 42 (8.1)
Weight increased 39 (7.5)
Nausea 34 (6.5)
Tremor 33 (6.3)
Worsening of schizophrenia 33 (6.3)
Anxiety 29 (5.6)
Somnolence 27 (5.2)
Restlessness 26 (5.0)

Abbreviation: TEAEs, treatment-emergent adverse events.

controlled studies (RCT) found similar outcomes after LAI
and oral antipsychotic treatment.’” These results are at vari-
ance with the same group’s earlier report indicating the supe-
riority of LAls versus oral antipsychotics in mirror-image
comparison studies.> The disparity of results from these two
meta-analyses may be explained by patients in RCTs having
better treatment adherence and a lesser severity of disease
than real-world patients, whereas mirror-image studies better
approximate real clinical practice. However, very few studies
have assessed the impact of PP on hospitalizations.”>*> We
used a mirror-design analysis to compare the “before” and
“after” outcomes associated with PP on hospitalizations and
days spent in hospital. In this 18-month open-label study,
patients with recent-onset schizophrenia switched to PP
had significantly fewer hospitalization days/person/year,
decreasing from retrospective to the end of prospective
study period (mean change from 74.3 to 18.9, P<<0.0001).
Such reductions in hospital stay were also evident among
patients with more than 1 year schizophrenia history (63.3
vs 19.2, P<<0.0001) and in those who had been hospitalized
in the past 1 year (186.9 vs 34.2, P<<0.0001). For sensitiv-
ity analysis, approximately 36% patients having <1 year
schizophrenia history were excluded to prevent exaggeration
of'the duration of hospital stay as it is expressed as per person
per year. Consistent with these findings, the proportion of
patients hospitalized dropped significantly from 39.7% to
25% (P<<0.001) over 18-month prospective period; and there
was a rise in proportion of patients without hospitalization

(60.3% vs 75%, P<<0.001 each), thereby indicating relatively
more patients were “hospital-free” by the end of treatment.
A similar trend was also seen among patients with >1 year
history of schizophrenia (69.2% vs 75.5%, P<<0.001 each).
These outcomes are consistent with the beneficial effect of
LAIs found in the meta-analysis of Kishimoto et al**7 in sig-
nificantly reducing the number of hospitalizations in patients
with schizophrenia, and support the use of PP in patients with
recent-onset schizophrenia from the Asia-Pacific.

The safety profile of PP shown in this study was consis-
tent with evidence on its tolerability and safety published
in a number of short-term and long-term studies conducted
in both Western and Asian populations.'30374042 Of note,
cardiac-related abnormalities were infrequent (=0.8%);
glucose-related adverse events were also relatively very low
(0.6%) compared with 2.8% from a previous tolerability study
in patients with recently diagnosed schizophrenia.!” The meta-
bolic profile of PP observed in our study is consistent to that
outlined previously.” However, 41.8% of the study population
had clinically significant weight gain and this will remain an
area needing careful monitoring. The incidence of potentially
prolactin-related adverse effects ranged from 2.1% (sexual side
effects in men) to 11.1% (amenorrhea) which is consistent with
past findings in this subgroup of patients.!”*?

EPS-related events are of particular concern in patients
early in the course of illness, because they may have more
susceptibility to adverse events than patients with chronic
schizophrenia.** Pertinent to this, the occurrence of EPS
events in our study was relatively high (31%) compared with
23.3% from a recent double-blind, randomized study of PP in
predominantly Asian patients,*? and earlier studies. 338394346
This could be attributed to greater sensitivity in the patients
from our study who were early in the course of illness.
A range of movement disorders including akathisia, dystonia,
and Parkinsonism are likely to occur with exposure to antip-
sychotic medication in the first few years of illness.®*% In this
study, akathisia was the most commonly reported movement
disorder over the entire study period. Low rates of Parkin-
sonism were observed (2.1%) compared with other studies
(7%—8%) in recently diagnosed schizophrenia.!”3? Overall,
no new safety signals or unexpected results were detected in
the Asia-Pacific population. Taken together, these long-term
findings complement earlier tolerability analyses of once-
monthly injectable PP, confirming that patients with recently
diagnosed schizophrenia can be satisfactorily switched to PP
from oral antipsychotic treatments.

Some limitations of this study that should be consid-
ered are that the study lacked a comparator group and
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was open-label. This increases risk of the observational bias
of the researchers as well as the hope and expectations of
the patients. Clinical improvement may be due, in part, to a
reversion to the mean, or alternatively an improvement in the
clinical condition with time. Further, the rigor and structure
of a clinical trial can improve treatment adherence, while
regular review may help with clinical response all biasing
the results to the prospectively recorded arm. The mirror-
image design also limits the type of outcome variable that
can be used as few services routinely and accurately record
changes in psychopathology as measured by scales such as
PANSS. However, the endpoint used in this phase of the
study — hospitalization — is of great clinical relevance and
clearly signposted in past records. A mirror-image design
can also be biased by a systematic change in policy over
one period of such study, however, due to the diversity of
countries across the Asian-Pacific region this is unlikely to
have occurred. A further weakness of this part of the study
is that the patients were treated with a nonstandardized range
of medications during the retrospective phase of the study,
making the comparison more difficult.

Conclusion

Treatment switch to PP from prior unsatisfactory oral antip-
sychotic therapy was effective and generally tolerable for
patients (from the Asia-Pacific) with recent-onset schizo-
phrenia, with significant improvements observed in clinical
symptomatology over the prospective period and a significant
reduction in the number of hospitalizations and days spent
in hospital when compared to retrospective period before
initiation of PP treatment.
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