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Objective: To demonstrate the efficacy and safety of paliperidone palmitate three-monthly
(PP3M) formulation in an East Asian population with schizophrenia by subgroup analysis of a
double-blind (DB), multicenter, noninferiority study.

Patients and methods: Of 1,429 patients who entered the open-label (OL) phase, 510 were
East Asian (China: 296 [58%], Japan: 175 [34%], South Korea: 19 [4%] and Taiwan: 20 [4%]).
In the 17-week OL phase, patients received paliperidone palmitate once-monthly (PP1M) for-
mulation on day 1 (150 mg eq.), day 8 (100 mg eq.) and once-monthly thereafter (50-150 mg
eq., flexible). Following the OL phase, patients (n=344 East Asian) entered DB phase and
were randomized (1:1) to PP1M (n=174) or PP3M (n=170). Primary efficacy endpoint was the
percentage of patients who remained relapse free at the end of the 48-week DB phase, using
Kaplan—Meier cumulative survival estimate. Secondary efficacy endpoints included change from
DB baseline to endpoint in Positive and Negative Syndrome Scale, Clinical Global Impres-
sion Severity, Personal and Social Performance scores and symptomatic remission. Additional
assessments included caregiver burden and safety.

Results: A total of 285/344 (83%) randomized East Asian patients completed the DB
phase. The percentage of patients who had a relapse event was similar on comparing
PP3M (17 [10.2%]) to PP1M (20 [11.8%]), and also for Japan (PP3M: 9 [17.6%], PP1M:
13 [23.2%]) and China (PP3M: 6 [5.9%], PP1M: 7 [6.9%]). Mean change from baseline
in secondary efficacy parameters was similar to the global population, regardless of treat-
ment. Symptomatic remission was attained by 50% of the treated patients. Caregiver burden
was significantly reduced (P<<0.001) following treatment with PP3M/PP1M. Frequency of
treatment-emergent adverse events in PP3M group during DB phase was greater in the East
Asian subgroup (81%) than the global population (68%) and was higher in Japan (92%)
than China (75%).

Conclusion: Results suggest that PP3M is efficacious in the East Asian subgroup. Although
treatment-emergent adverse events were slightly higher in the East Asian subgroup versus the
global population, no new safety signals were identified.

Keywords: antipsychotic, caregiver burden, depot paliperidone palmitate, East Asia, long-
acting injectable, paliperidone palmitate once-monthly, paliperidone palmitate three-monthly,

schizophrenia, symptom remission
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Introduction

Despite adequate symptom control, nonadherence to treat-
ment is common among patients with schizophrenia undergo-
ing antipsychotic therapy' and this presents an increased risk
of relapse and rehospitalization.?? Partial or total nonadher-
ence to treatment generally leads to failure of antipsychotic
therapy to adequately control the symptoms of the disease*
or to the increased risk of adverse events associated with the
therapy.’ Lack of efficacy as indicated by failure to achieve
long-term remission, or by successive relapses during the
study, may be a reason as well as a consequence of treatment
nonadherence.® Furthermore, patients achieving symptom-
atic remission may not necessarily experience improvement
in functional outcomes, including quality of life.” Hence,
besides symptom control, physicians face an additional
challenge of improving treatment adherence while ensur-
ing long-term symptomatic remission and full functional
recovery of the patient.®’

Frequent dosing requirements of oral antipsychotics often
lead to nonadherence among patients.'® The long-acting
injectable (LAI) formulations of antipsychotics considerably
reduce the dosing frequency due to their sustained delivery
and offer increased acceptability and tolerability, thereby
improving patient adherence.!!2 Moreover, most LAIs of
atypical antipsychotics are aqueous-based formulations, so
that injections are comparatively less painful for patients
than oil-based LAI preparations of typical antipsychotics.!?
Additionally, physicians may also be able to isolate relapses
occurring due to nonadherence from relapses due to lack of
efficacy, as LAIs are administered only by health care profes-
sionals and, thus, adherence is monitored.'

Paliperidone palmitate once-monthly (PP1M; Invega
Sustenna®, Titusville, NJ, USA) formulation was the first LAI
formulation developed for paliperidone. Following the estab-
lished efficacy and safety of PP1M formulation in patients with
schizophrenia, globally as well as in the Asian population,'>!7
a three-monthly (PP3M; Invega Trinza®, Titusville, NJ, USA)
formulation with a further sustained exposure and reduced
frequency of dosing was developed for patients with schizo-
phrenia previously stabilized on PP1M formulation.

It is well established that the extent and pattern of
symptoms of schizophrenia may vary substantially among
patients of different ethnicities.'®" Similarly, sociodemo-
graphic differences as well as differences in the practice of
medicine have been known to affect treatment outcomes as
well as the type and extent of adverse events associated with
antipsychotic therapy.?® Previous studies have confirmed
that plasma concentrations of paliperidone may be slightly
higher in the Asian population owing to their lower body

mass index (BMI) compared to Caucasian patients.?! With
increased concentrations of PP3M expected in patients from
Asia, it becomes imperative to assess the clinical outcomes
of schizophrenia associated with PP3M administration in
this population. For a large, global, Phase III, randomized,
multicenter study, wherein noninferiority of PP3M to PP1M
was demonstrated in patients with schizophrenia, a subgroup
analysis of the East Asian population was conducted.?

We present here the results of efficacy and safety of
PP3M, employing PP1M as a comparator in the East Asian
subgroup of patients (including China, Japan, South Korea
and Taiwan) enrolled in this multicenter study conducted
across 26 countries.

Patients and methods

The methods are described in detail in the primary global
study along with the overall efficacy and safety results;?
here we focus only on the East Asia-specific population data
from this study.

Patients

Men and women from East Asia, between 18 and 70 years of
age, diagnosed with schizophrenia (as per the Diagnostic and
Statistical Manual of Mental Disorders, fourth edition) for
at least 1 year prior to screening, with Positive and Negative
Syndrome Scale (PANSS) total score between 70 and 120 and
worsening symptoms were included in this study. Key inclu-
sion criteria were discontinuation of current antipsychotic
therapy due to efficacy, safety or tolerability concerns or
patient’s preference for injectable medications. Key exclu-
sion criteria were intolerance to risperidone, paliperidone or
any excipients used in the formulation; primary, active Diag-
nostic and Statistical Manual of Mental Disorders, fourth
edition Axis I diagnosis other than schizophrenia; active
substance dependence within 6 months before screening;
attempt to or risk of suicide; and any hematologic, biochemi-
cal, cardiovascular or other clinical abnormalities.

Study design and treatment

This was a randomized, double-blind (DB), parallel-group,
multicenter study performed to assess the noninferiority of
PP3M to PPIM in adult patients with schizophrenia. This
study was conducted from April 2012 to March 2015 in
26 countries which included four countries from Asia (Japan:
43 sites; China: 15 sites; South Korea: 4 sites and Taiwan:
4 sites). The study consisted of three phases: screening phase
(up to 21 days), open-label (OL) flexible-dose treatment
phase (17 weeks) and the DB fixed-dose treatment phase
(48 weeks). A follow-up visit was conducted 4 weeks after
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the end-of-study visit for patients who completed the study
without a relapse and for patients who withdrew early during
the OL phase. For patients who withdrew early during the
DB phase and those who completed the study after they had
arelapse in the DB phase, follow-up visit was conducted 12
weeks after the end-of-study visit.

During screening, patients without written source
documentation of previous exposure to oral or injectable
paliperidone/risperidone were subjected to an oral toler-
ability test, wherein paliperidone extended-release tablets
were administered for four to six consecutive days. Follow-
ing screening, eligible patients were enrolled into the OL
phase to receive PP1M for a 17-week treatment period. The
PPIM injection schedule was as follows: day 1 (150 mg
eq., deltoid), day 8 (100 mg eq., deltoid), and once-monthly
injections thereafter at week 5 and week 9 (flexible dose, 50,
75, 100 or 150 mg eq. in the deltoid or gluteal muscle) and
week 13 (same dose as week 9).

For entry into the 48-week DB phase, patients had to
additionally satisfy the following conditions: PANSS total
score <70 and score of =4 on PANSS item scores P1, P2, P3,
P6,P7,G8 and G14 at weeks 14 and 17; and decline in Clini-
cal Global Impression Severity (CGI-S) score from OL base-
line of =1 at weeks 14 and 17. In the DB phase, patients were
randomized (1:1) either to PP1M or PP3M treatment groups.
Central randomization was carried out by using randomly
permuted blocks, stratified on the basis of the study center and
executed using an interactive web response system. Patients
were randomized via the interactive web response system to
receive either PP1M or PP3M. Patients and investigators were
blinded to treatment assignment. PP1M and PP3M were sup-
plied in prefilled syringes for administration to patients. Due
to the difference in syringe sizes for administration of PP1M
and PP3M, patients were not allowed to view the needle or
syringe or to observe the injection (administered by the study
drug administrator, who was not permitted to communicate
patient-related information to the site staff or the investiga-
tor). Patients in the PP1M group received the same dose as
at week 9 (50, 75, 100 or 150 mg eq.), at four-weekly inter-
vals from week 17 to week 61. Patients in the PP3M group
received 3.5-fold multiple of PP1M dose administered at
week 9 (175, 263, 350 or 525 mg eq.) at 12-weekly intervals
at weeks 17, 29, 41 and 53. To maintain blinding, patients
in the PP3M group were administered matching placebo
injections (20% intralipid) each month when no PP3M dose
was scheduled. Injection site remained the same as that used
at the end of OL phase at week 13 (either deltoid or gluteal),
with injections administered alternately at the left and the
right side during each dose.

Uniformity in diagnosis and assessment was ensured by
appointing only qualified raters to administer the PANSS,
CGI-S and Personal and Social Performance (PSP) scales.
If possible, for a given patient, the same rater administered
the scale at all visits. These raters had at least 3 years of
experience in evaluating patients with schizophrenia in an
inpatient or outpatient setting. Sponsor certified the raters to
perform the PANSS and trained them to perform the CGI-S.
Timely data reviews, monitoring and comonitoring of sites by
the team and routine investigator site audits were conducted
globally to confirm data integrity, protocol compliance and
safety of the patients based on standard operating procedures
for monitoring of clinical studies.

The independent ethics committee or institutional review
board at each study site approved the protocol and its
amendments (see Supplementary material). The study was

conducted in accordance with the ethical principles outlined
in the Declaration of Helsinki and was consistent with Good
Clinical Practices and applicable regulatory requirements.
Written informed consent was obtained from all patients
prior to their enrollment in the study.

Allowed and disallowed medication

Patients were allowed to receive oral lorazepam and other
short-acting benzodiazepines for the treatment of anxiety
or agitation; zolpidem, zopiclone, zaleplon for insomnia;
B-blockers (for akathisia); antidepressants; medication
for other medical problems and anti-Parkinson therapy.
Certain drugs known to interact with paliperidone LAIs,
such as drugs with the potential for inducing orthos-
tatic hypotension (eg, oi-adrenergics), strong inducers
of CYP3A4 and P-gp (eg, carbamazepine, rifampin, St
John’s wort), levodopa, dopamine antagonists, other
antipsychotics and mood stabilizers, were not allowed
during the study.

Study evaluations

Efficacy evaluations

The primary study endpoint was the percentage of patients
who remained relapse-free at the end of the 48-week DB
treatment phase, calculated based on the Kaplan—Meier
48-week cumulative estimate of survival. For this purpose,
relapse was defined as one or more of the following: psy-
chiatric hospitalization, increase in PANSS total score by
25% or 10 points (respective score at randomization >40
or =40) or a score of =5 or =6 (respective score at random-
ization =3 or 4) on PANSS item scores (P1, P2, P3, P6, P7,
G8) after randomization for two consecutive assessments
separated by 3—7 days, homicidal or suicidal ideation, violent
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or aggressive behavior causing damage or injury to self or
others or property.?

The secondary efficacy endpoints were: change from
DB baseline to endpoint in PANSS total scores and CGI-S
scores (measured once every 4 weeks during DB), PSP score
(collected once every 12 weeks during DB) and symptom-
atic remission during the DB phase based on Andreasen’s
criteria.” Symptomatic remission was defined as a score of
=3 on the following PANSS items i.e. P1, P2, P3, N1, N4,
N6, G5 and G9 for the last 6 months of DB treatment (no
excursion allowed). For patients who maintained both symp-
tomatic and functional remission, symptomatic remission was
defined as remission with one excursion allowed. Functional
remission was defined as PSP >70 for the last 6 months of
the DB treatment, with no excursion allowed.

Exploratory endpoints included the assessment of burden
experienced by caregivers of patients treated with PP3M or
PP1M formulation, measured using the Involvement Evalu-
ation Questionnaire (IEQ). Out of the 31 items on the IEQ
questionnaire, 27 items were summarized into four distinct
subscales: tension (9 items), supervision (6 items), worrying
(6 items), urging (8 items) and a sum score of the 27 items.

Safety evaluations

Safety assessments included treatment-emergent adverse
events (TEAEs), measurement of vital signs, clinical labora-
tory evaluations, extrapyramidal symptom (EPS) assessment
and suicidal ideation and behavior (using Columbia Suicide
Severity Rating Scale).

Statistical analysis

Sample size determination

Assuming an expected survival rate (percentage of patients
remaining relapse-free) of 70% in the PP1M group, a true
difference of 4% between PP1M and PP3M in favor of PP1M
and a one-sided significance level of 2.5%, 380 patients were
required to demonstrate with 90% power that PP3M was
no worse than PP1M by a noninferiority margin of 15% for
survival. Overall, ~1,388 patients were planned to be enrolled
to the global study to provide 380 patients per treatment group
for efficacy evaluation (expecting that only 74% of enrolled
patients would be randomized in the DB phase). The study
was not powered for individual subgroup analysis.

Patients who were randomly assigned to treatment during
the DB phase and received at least one dose of DB study drug
and had no major protocol violations that impacted efficacy
were included in the per-protocol analysis set, while the
modified intent-to-treat (mITT) DB analysis set included all

patients who were randomized and received at least one dose
of DB study drug and had no errors in the delivery of active
treatment due to the manufacturing of the investigational prod-
uct. The per-protocol analysis set was used for the primary
efficacy endpoint assessment, whereas for the analyses of
secondary efficacy endpoints, the mITT DB analysis set was
used. The primary hypothesis of this study was that PP3M
was noninferior to PP1M in the proportion of patients who
remained relapse-free over 48 weeks. The hypothesis to be
tested using a one-sided 0=0.025 level was: H: p,—p,=-9
versus H: p,—p,>-9, where p, and p, were the percentage of
patients who remained relapse-free at week 48 in the PP1M
and PP3M groups, respectively. Cumulative proportion of
survival (percentage of patients remaining relapse-free) was
estimated using the Kaplan—-Meier method. PP3M was consid-
ered as noninferior to PP1M if the lower limit of the two-sided
95% confidence interval (CI) of the difference in relapse-free
rates between PP3M and PP1M exceeded —15%.

For the secondary efficacy endpoints, the changes from
DB baseline to endpoint (end of 48-week DB phase) in the
PANSS total score (and subscale scores), CGI-S and PSP
scores were analyzed using an analysis of covariance model
with treatment and country as factors and baseline score as
a covariate. Treatment effects were estimated using least
squares means and 95% CI. The proportion of patients
who achieved symptomatic remission was summarized
using the point estimate and the two-sided 95% CI for the
relative risk using Mantel-Haenszel test with country as a
control. Descriptive statistics were provided for summarizing
caregiver burden as measured by the IEQ in patients who had
a designated caregiver during the study.

For most analyses, the data for South Korea and Taiwan
are not presented separately due to the small sample size
of patients enrolled. The safety results were summarized
descriptively.

Registration

The study is registered at the European (EU) clinical
trial registry (EudraCT Number: 2011-004889-15) and
ClinicalTrials.gov: NCT01515423.

Results

Patient disposition

A total of 1,429 patients were enrolled in the OL phase of the
global study, of which 510 (36%) patients were from East
Asia (China: 296 [21%], Japan: 175 [12%], South Korea:
19 [1%] and Taiwan: 20 [1%]). A slightly higher proportion
of global patients (1,016/1,429 [71%]) from the OL phase

submit your manuscript

2196

Dove

Neuropsychiatric Disease and Treatment 2017:13


www.dovepress.com
www.dovepress.com
www.dovepress.com
https://ClinicalTrials.gov

Dove

Efficacy and safety of PP3M in East Asian patients with schizophrenia

entered the DB phase as compared with East Asian patients
(344/510 [67%]; China: 210/296 [71%], Japan: 108/175
[62%], South Korea: 12/19 [63%] and Taiwan: 14/20 [70%]).
The proportion of East Asian patients who completed the DB
treatment (including relapses) was 285/344 (83%) (China:
174/210 [83%], Japan: 90/108 [83%], South Korea: 7/12
[58%] and Taiwan: 14/14 [100%]), and was similar in both
PP3M and PP1M treatment groups and consistent with the
global population (842/1,016 [83%]). The primary reasons
for withdrawal from the DB phase were consent withdrawal
and TEAEs (Figure 1).

Patient demographics and baseline

characteristics
Of the 510 East Asian patients who entered the OL phase of
the study, participation of women (53%) was slightly greater

Screening
failures
(n=287)

Global population

Randomized to

than men (47%). The mean (SD) age of these patients (36.4
[12.04] years) was similar to that of the global population
(38.4 [11.86] years),?> comparatively higher in Japanese
patients (43.5 [11.56] years) than Chinese (32.2 [10.61]
years). Patients from China and Japan had similar baseline
BMI, and a greater proportion had normal BMI (<25 kg/m?)
compared with the global population (China: 64%, Japan:
53% and global: 44%)* (Table 1).

The mean (SD) age at diagnosis of schizophrenia was
27.1 (9.03) years in the overall East Asian subgroup. The
mean (SD) duration of hospitalization due to a psychiatric
disorder at study entry was higher in the East Asian popula-
tion (110.7 [226.00]), particularly in the Japanese subgroup
(149.6 [334.85]), compared with the global population (94.2
[221.96]).22 The mean (SD) PANSS total scores at OL base-
line were similar for the East Asian subgroup (85.0 [11.39])

screened
(N=1,716)

OL phase
(n=1,429)

(Withdrawn n=247 (27%) Nor-Asian : Withdrawn n=166 (33%)
Lack of efficacy n=68 (7%) Jati East Asian Lack of efficacy n=49 (10%)
: _population subpopulation in 17 weeks) | Withdrawal of
Withdrawal of in OL phase
consent n=70 (8%) _9p1 9 OL phase (n=510) consent n=48 (9%)
Failed to meet criteria (n=919) Failed to meet criteria
for entry in DB phase  n=40 (4%) "] forentryin DB phase  n=30 (6%)
- : Adverse event n=24 (5%)
Adverse event n=33 (4%) Non-Asian Randomized to _
Other reasons n=18 (2%) population DB phase Other reasons ":1 0 (g%)
Lost to follow-up n=17 (2%) randomized to (n=344) Eostt:) follow-up n—411 El 1@)
_ ea n=
L Death n=1 (<1%) DB phase (n=672) L ° )
Non-Asian PP3M PP1M
population in (n=170 (n=174)
mITT (DB)
analysis set
Withdrawn n=28 (16%) Withdrawn n=31 (18%)
Withdrawal of consent n=19 (11%) Withdrawal of consent n=17 (10%)
Adverse event n=6 (4%) Other reasons n=6 (3%)
Lost to follow-up n=1(1%) Adverse event n=5 (3%)
Pregnancy n=1(1%) Lost to follow-up n=2 (1%)
Other reasons n=1(1%) Death n=1(1%)
v A4
Completed n=142 (84%) Completed n=143 (82%)
Completed without Completed without
relapse n=125 (74%) relapse n=123 (71%)
Relapse n=17 (10%) Relapse n=20 (11%)

Figure | Study design and patient disposition of East Asian patients (intent-to-treat OL analysis set and mITT DB analysis set).

Notes: A follow-up visit was conducted 4 weeks after the end-of-study visit for patients who completed the study without a relapse and for patients who withdrew early
during the OL phase. For patients who withdrew early during the DB phase and those who completed the study after they had a relapse in the DB phase, follow-up visit
was conducted |12 weeks after the end-of-study visit. In the OL phase, patients received PPIM on day | (150 mg eq. deltoid) and day 8 (100 mg eq. deltoid), wherein flexible
dosing was administered at weeks 5 and 9. In the DB phase, patients received PPIM once monthly and PP3M once in 3 months. PPIM: 50, 75, 100 or 150 mg eq; PP3M: 175,

263, 350 or 525 mg eq. (3.5 PPIM dose).

Abbreviations: DB, double-blind; mITT, modified intent-to-treat; N, total number of patients; n, number of patients in a subset; OL, open label; PPIM, paliperidone
palmitate once-monthly formulation; PP3M, paliperidone palmitate three-monthly formulation.
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and the global population (85.7 [10.73]). Similarly, OL
baseline PSP and CGI-S scores were comparable between
both the East Asian subgroup and the global population.
In patients from East Asia, the DB baseline PANSS score was
57.2 (9.45), PSP was 67.0 (10.88) and CGI-S score was 2.9
(0.64). The improvement from OL baseline to DB baseline in
all these scores was consistent with the global population.

Extent of exposure

Extent of exposure to paliperidone palmitate (PP) in terms of
dose of drug received throughout the DB phase was similar
in the East Asian subgroup (Table S1) and the global popu-
lation.? Patients from China (Table S2) were stabilized on
lower doses of PP than Japanese patients (Table S3) at the
beginning of the DB phase.

Use of prior and concomitant
medications

Percentage of patients who had received =1 prior psy-
chotropic medication in the month prior to screening was
overall comparable between the global and the East Asian
populations (90% each), but higher in the Japanese population
(100%) as compared with Chinese (84%; Table S4). A higher
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proportion of Japanese patients (PP3M: 42%, PP1M: 48%)
reported concomitant benzodiazepine use as compared with
China (PP3M: 16%, PP1M: 14%) and the global population
(PP3M: 24%, PP1M: 24%) in the DB phase (Table S5).

Efficacy results
Primary efficacy endpoints
At the end of the 48-week DB treatment phase, the Kaplan—
Meier estimate of the difference (95% CI) between the PP3M
and PP1M treatment groups in percentages of patients who
remained relapse-free (per-protocol analysis set) was similar
in the East Asian subgroup (1.6% [—-5.7%; 9.0%]), Chinese
subgroup (1.1% [—6.1%; 8.3%]) and the global population
(1.2% [-2.7%; 5.1%]) and slightly higher in the Japanese
subgroup (5.1% [-12.0%; 22.2%]), as shown in Figure 2.
Although the study was not powered to show noninferiority
in these subgroups, the lower bounds of 95% CI were larger
than the global prespecified noninferiority margin of —15%,
suggesting noninferiority of PP3M over PP1M, consistent
with the global results.

The percentage of patients who experienced a relapse
event was comparable in the overall East Asian subgroup
(PP3M: 17 [10%], PPIM: 20 [12%]) and the global
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Figure 2 Kaplan—Meier plots of time to relapse in East Asian patients with schizophrenia (per-protocol analysis set).

Notes: (A) China, (B) Japan, (C) East Asia, (D) global.

Abbreviations: PPIM, paliperidone palmitate once-monthly formulation; PP3M, paliperidone palmitate three-monthly formulation.
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population (PP3M: 37 [8%], PP1M: 45 [9%]). The propor-
tion was comparatively higher in the Japanese subgroup
(PP3M: 9[18%], PPIM: 13 [23%]) and lower in the Chinese
subgroup (PP3M: 6 [6%], PP1M: 7 [7%]). The median time
to relapse was not estimated in any of the populations due
to low number of relapses (Table 2).

The primary reasons for relapse were similar between the
East Asian subgroups and the global population. Most com-
mon reasons were increase in the PANSS total score by =25%
or 10-point increase (China: PP3M: 3 [3%], PP1M: 4 [4%];
Japan: PP3M: 8 [16%], PP1M: 8 [14%]; East Asia: PP3M:
12 [7%], PP1M:12 [7%] and global population: PP3M: 26
[6%], PP1M: 26 [5%]) and psychiatric hospitalization (China:
PP3M: 2 [2.0%], PP1M: 4 [4.0%]; Japan: PP3M: 2 [4%],
PPIM: 8 [14%]; East Asia: PP3M: 5 [3%], PP1M: 12 [7%)]
and global population: PP3M: 16 [3%], PP1M: 22 [4%]).

Secondary efficacy endpoints

The mean (SD) change from DB baseline to endpoint in the
PANSS total score (mITT DB analysis set) was similar for
PP3M and PP1M treatment groups for East Asia (PP3M: —2.8
[11.73], PPIM: —3.3 [12.59]), China (PP3M: —5.8 [8.93],
PPIM: —4.5 [9.89]) and global population (PP3M: -3.5
[12.50], PP1M: —4.3 [11.78]). The mean (SD) changes from
DB baseline to endpoint in other secondary efficacy parameters
were also similar to the global population for 1) CGI-S:
East Asia (PP3M: —0.2 [0.89], PP1M: —0.1 [0.80]), China
(PP3M:-0.3[0.83], PP1M: —0.2 [0.78]) and global population
(PP3M: —0.1[0.84], PP1M:—-0.1[0.75]) and 2) PSP: East Asia

(PP3M: 0.1 [10.48], PPIM: 0.5 [10.10]), China (PP3M: 1.2
[10.67], PP1M: 1.9 [9.58]) and global population (PP3M: 1.3
[10.22], PPIM: 1.9 [9.21]), as shown in Table 3.

In contrast to the overall East Asian and the Chinese sub-
groups, PANSS total scores were similar or slightly increased
from DB baseline to endpoint in the Japanese subgroup,
that is, PP3M: 1.7 (12.86) and PPIM: —0.4 (16.81). Also, a
small increase in CGI-S scores (PP3M: 0.2 [0.83], PP1M:
0.20.84]) and decrease in PSP scores (PP3M: —1.8 [10.12],
PP1M: -2.4[11.07]) was observed in both PP3M- and PP1M-
treated patients in the Japanese subgroup.

Symptomatic remission during the last 6 months of the
DB phase was attained by 50% of the patients from both the
PP3M and the PP1M treatment groups of the East Asian
subgroup (no excursion allowed), as shown in Table 4A.
Percentage of patients who attained both symptomatic and
functional remission during the last 6 months of the DB
phase was similar between both the treatment groups of the
East Asian population (PP3M: 49 [29%]), PP1M: 50 [29%)]),
as shown in Table 4B. Patients who were symptomatic and
functional remitters at DB baseline achieved higher rates of
symptomatic and functional remission at week 48 (PP3M:
28 [78%], PP1M: 27 [87%]) than those who were nonremit-
ters at DB baseline (PP3M: 33 [37%], PP1M: 25 [27%)]), as
show in Table 5.

Exploratory endpoints
In the East Asian patients with schizophrenia treated with
oral antipsychotics prior to study entry, a significantly lower

Table 2 Time to relapse during the double-blind phase and the percentage of patients that remained relapse free (per-protocol analysis set)

Primary efficacy measures China Japan East Asia Global
PP3M PPIM PP3M PPIM PP3M PPIM PP3M PPIM
Patients assessed, n 102 102 51 56 166 169 458 490
Patients censored, n (%) 96 (94) 95(93) 42 (82) 43 (77) 149 (90) 149 (88) 421 (92) 445 (91)
Patients relapsed, n (%) 6 (6) 7(7) 9 (18) 13 (23) 17 (10) 20(12) 37 (8) 45 (9)
Time to relapse (days) 25% quantile (95% CI) NE NE NE (183.0; -) 330.00 (169.0; -) NE NE NE NE
Relapse free* week 48 (DB)
Percentage relapse free 93.7 92.6 79.5 743 88.7 87.1 91.2 90.0
Difference (PP3M—-PPIM) 1.1 5.1 1.6 1.2
95% ClI (-6.1;8.3) (—12.0;22.2) (-5.7,9.0) (=2.7;5.1)
Reasons for relapse
Psychiatric hospitalization 2(2) 4 (4) 24 8 (14) 503) 12 (7) 16 (3) 22 (4)
Increase in PANSS total score® 3(3) 4 (4) 8 (16) 8 (14) 12 (7) 12 (7) 26 (6) 26 (5)
Deliberate self-injury, violent behavior (1) 3(3) 1 (2) 0 2(1) 3(2) 4 (1) 5(1)
Suicidal or homicidal ideation 0 2(2) 0 0 (1) 2(1) 2 (<) 6 (1)
PANSS items© (P1, P2, P3, P6, P7, G8) () 0 2(4) 3(5 4(2) 3(2 Q) 9(2)

Notes: 25% quantile (95% Cl) for time to relapse (days) not estimable for China, East Asia and global population. Based on Kaplan—Meier product limit estimates. ®Increase
of =25% (if the score at randomization was >40) or |0-point increase (if the score at randomization was =40) in PANSS total score. =5 on any of the items if the maximum
score for these PANSS items was =3 at randomization, or =6 on any of the items if the maximum score for these PANSS items was 4 at randomization.

Abbreviations: Cl, confidence interval; DB, double-blind; NE, not estimable; PANSS, Positive and Negative Syndrome Scale; PPIM, paliperidone palmitate once-monthly
formulation; PP3M, paliperidone palmitate three-monthly formulation; PSP, Personal and Social Performance.
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Table 3 Mean (SD) change from baseline in secondary efficacy measures during the double-blind phase (modified intent-to-treat
double-blind analysis set)

Secondary efficacy measures China Japan East Asia Global
PP3M PPIM PP3M PPIM PP3M PPIM PP3M PPIM
(n=104) (n=106) (n=52) (n=56) (n=170) (n=174) (n=483) (n=512)
PANSS total score, n 104 104 52 56 170 172 481 503
DB baseline, mean (SD) 55.7 (8.47) 57.0(10.28) 582 (9.83) 59.7(8.78) 56.3(891) 58.0(9.92) 57.4(8.56) 58.1(8.88)
DB endpoint, mean (SD) 49.8 (11.66) 52.5 (11.87) 59.9 (16.01) 59.3 (18.77) 53.5(14.56) 54.8 (14.75) 53.9 (14.59) 53.8 (13.91)
Change from baseline, mean (SD) -5.8(893) -45(9.89) 1.7(12.86) —0.4(l6.81) —2.8(11.73) —-3.3 (12.59) —3.5(12.50) —4.3 (11.78)
Diff of LS means (SE), (PP3M—-PPIM)** —1.6 (1.28) 2.0 (2.92) 0.3 (1.29) 0.9 (0.75)
95% ClI (—4.11;0.94) (-3.78; 7.80) (—2.26; 2.80) (-0.61;2.34)
CGI-S score, n 104 104 52 56 170 172 481 504
DB baseline, mean (SD) 30(0.61) 3.0(0.73) 29(0.53) 28(0.63) 29(058) 29(0.70) 29(0.57) 2.9 (0.66)
DB endpoint, mean (SD) 26 (087) 28(0.87) 3.1(093) 3.0(099 28(094) 29(0.90) 2.9(0.88)  2.8(0.85)
Change from baseline, mean (SD) -0.3(0.83) -0.2(0.78) 02(0.83) 02(0.84) -0.2(0.89) -0.1(0.80) -0.1(0.84) —0.I1(0.75)
Diff of LS means (SE), (PP3M—PPIM)® —0.1 (0.11) 0.0 (0.16) —0.1 (0.09) 0.0 (0.05)
95% ClI (—0.34; 0.08) (-0.32; 0.32) (-0.24; 0.10) (-0.05; 0.13)
PSP score, n 101 103 52 55 167 170 474 495
DB baseline, mean (SD) 68.7 (9.28) 67.6 (11.37) 65.9 (11.86) 65.7 (11.11) 67.3 (10.42) 66.5 (11.27) 65.5 (10.40) 65.0 (11.06)
DB endpoint, mean (SD) 70.0 (12.81) 69.5(12.38) 64.1 (14.71) 63.3 (14.20) 67.4 (13.52) 67.1 (13.34) 66.8 (12.96) 66.9 (12.68)
Change from baseline, mean (SD) 1.2 (10.67) 1.9(9.58) —-1.8(10.12) —2.4(11.07) 0.1 (10.48) 0.5 (10.10) 1.3 (10.22) 1.9 (9.21)
Diff of LS means (SE), (PP3M—PP|M)** —0.4 (1.38) 0.6 (2.04) —-0.3 (1.09) —0.5 (0.60)
95% ClI (=3.13; 2.32) (—3.43; 4.67) (—2.48; 1.80) (=1.73; 0.64)

Notes: mITT DB, defined as all patients who received at least one dose of the study drug during the DB phase and had no errors in the delivery of active treatment due
to the manufacturing of the investigational product. *Based on ANCOVA model with treatment and country as factors and baseline value as a covariate. *Difference is for
change from baseline, PP3M-PPIM.

Abbreviations: ANCOVA, analysis of covariance; CGI-S, Clinical Global Impression-Severity; Cl, confidence interval; DB, double-blind; LS, least square; mITT, modified
intent-to-treat analysis set; OL, open label; PANSS, Positive and Negative Syndrome Scale; PPIM, paliperidone palmitate once-monthly formulation; PP3M, paliperidone

palmitate three-monthly formulation; PSP, Personal and Social Performance; SE, standard error.

caregiving burden (P<<0.001) was observed with the use of
PP1M and PP3M at the end of the DB phase as compared to
OL baseline (mean [SD]: 24.0 [17.03] versus 30.9 [16.73]),
as shown in Figure 3.

Safety

Safety results from the global population have been reported
previously.?? Incidence of TEAESs in the OL phase (ITT-OL
analysis set) was greater in the overall East Asian subgroup

Table 4A East Asian patients with symptomatic remission during
the double-blind phase (modified intent-to-treat double-blind
analysis set; no excursion allowed)

(364/510 [71%]) compared with the global population
(846/1,429 [59%]). Within the East Asian subgroup, the
highest incidence was reported in the Japanese population
(132/175 [75%]), followed by Chinese (198/296 [67%]).
Similarly, in the DB phase (safety analysis set), incidence
of TEAEs was higher in the East Asian subgroup (PP3M:
138/170 [81%], PP1M: 132/174 [76%)]) as compared with the
global population (PP3M: 342/504 [68%], PP1M: 340/512
[66%]). Within East Asia, frequency of TEAEs in the DB

Table 4B East Asian patients with maintained symptomatic and
functional remission during the double-blind phase (modified
intent-to-treat double-blind analysis set)

PP3M PPIM Total PP3M PPIM Total
(n=170)  (n=174)  (N=344) (n=170) (n=174) (N=344)
DB 6-month remission status, n (%) DB 6-month remission and remission functioning status?, n (%)

No 85 (50) 87 (50) 172 (50) No 121 (71) 124 (71) 245 (71)
Yes 85 (50) 87 (50) 172 (50) Yes 49 (29) 50 (29) 99 (29)
Relative response of remission >0.999 Notes: mITT DB, patients who received at least one dose of the study drug during
(PP3M versus PPIM) the DB phase and had no errors in the delivery of active treatment due to the
95% Cl of relative risk (0.82; 1.24) manufacturing of the investigational product. *Symptomatic remission is defined as

Note: *Symptomatic remission is defined as having a score of =3 on all of the
following eight PANSS items: P1, P2, P3, NI, N4, N6, G5 and G9 for the last 6 months
of DB treatment, with no excursion allowed.

Abbreviations: Cl, confidence interval; DB, double-blind; mITT, modified intent-to-
treat; PANSS, Positive and Negative Syndrome Scale; PPIM, paliperidone palmitate
once-monthly formulation; PP3M, paliperidone palmitate three-monthly formulation.

having a score of less than or equal to 3 on all of the following eight PANSS items:
PI, P2, P3, NI, N4, N6, G5 and G9 for the last 6 months of DB treatment, with one
excursion allowed. Functioning remission is defined as having a PSP score >70 for
the last 6 months of DB treatment with no excursions.

Abbreviations: DB, double-blind; PANSS, Positive and Negative Syndrome Scale;
PSP, Personal and Social Performance; PPIM, paliperidone palmitate once-monthly
formulation; PP3M, paliperidone palmitate three-monthly formulation.
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Table 5 Proportion of East Asian patients with symptomatic and functional remission during double-blind phase (modified intent-to-

treat double-blind analysis set)

DB phase period PP3M PPIM
Total Remitter® Nonremitter Total Remitter® Nonremitter
(N=170) (n=47) (n=123) (N=174) (n=39) (n=135)
Baseline 170 47 123 174 39 135
Remitter? 47 (28) 47 (100) 0 39 (22) 39 (100) 0
Nonremitter 123 (72) 0 123 (100) 135 (78) 0 135 (100)
Week 12 154 40 114 159 37 122
Remitter® 60 (39) 34 (85) 26 (23) 51 (32) 32 (87) 19 (16)
Nonremitter 94 (61) 6 (15) 88 (77) 108 (68) 5(14) 103 (84)
Week 24 143 38 105 142 35 107
Remitter® 56 (39) 31 (82) 25 (24) 55 (39) 31 (89) 24 (22)
Nonremitter 87 (61) 7 (18) 80 (76) 87 (61) 4(I1) 83 (78)
Week 36 132 36 96 134 34 100
Remitter® 61 (46) 31 (86) 30 (31) 52 (39) 29 (85) 23 (23)
Nonremitter 71 (54) 5(14) 66 (69) 82 (61) 5 (15) 77 (77)
Week 48 125 36 89 123 31 92
Remitter® 61 (49) 28 (78) 33 (37) 52 (42) 27 (87) 25 (27)
Nonremitter 64 (51) 8 (22) 56 (63) 71 (58) 4(13) 67 (73)

Notes: All values are n (%) unless stated otherwise. Percentage is based on the total number of patients with data for both PANSS and PSP at each visit among baseline (DB)
remitters or baseline (DB) nonremitters. *Remitter at baseline (DB) is defined as having a score of =3 on all the following eight PANSS items: PI, P2, P3, NI, N4, N6, G5
and G9 at OL Week 13, Week 14 and Week 17 and a PSP score >70 at OL Week 17. *Remitter at a DB visit is defined as having a score of =3 on all the following eight
PANSS items: P1, P2, P3, NI, N4, N6, G5 and G9 and a PSP score >70 at a specific DB visit.

Abbreviations: DB, double-blind; mITT, modified intention-to-treat analysis set; PANSS, Positive and Negative Syndrome Scale; PPIM, paliperidone palmitate once-monthly
formulation; PP3M, paliperidone palmitate three-monthly formulation; PSP, Personal and Social Performance.

phase was higher in Japan (PP3M: 48/52 [92%], PP1M: 51/56
[91%]) compared with China (PP3M: 78/104 [75%], PP1M:
71/106 [67%]). The most frequently reported TEAE during
the DB phase was increased weight, with higher incidence
found in the East Asian subgroup (PP3M: 53/170 [31%];
PP1M: 54/174 [31%]) than the global population (PP3M:
105/504 [21%]; PP1M: 109/512 [21%]). Chinese subgroup
(PP3M: 38/104 [37%]; PP1M: 37/106 [35%]) also showed
a higher incidence of increased weight in the DB phase
than Japanese (PP3M: 13/52 [25%]; PP1M: 11/56 [20%]),
as presented in Table 6. Most of the TEAEs were mild to
moderate in severity. Totally, 6/170 (4%) East Asian patients

Post LAl use
endpoint (DB)

P<0.001

Prior to LAl use
(on oral)
baseline (OL)

0 5 10 15 20 25 30 35
Mean IEQ total score

Figure 3 IEQ total score at OL baseline and DB endpoint for patients receiving oral
antipsychotics prior to study entry (mITT DB analysis set).

Notes: n=155, a mixed model was fitted with mean IEQ total score as the outcome,
and study ID and time points (baseline [OL], end point [DB]) as the factors. n=155
also includes three patients from NCT01529515.

Abbreviations: DB, double-blind; IEQ, involvement evaluation questionnaire; LAI,
long-acting injectable; OL, open label; mITT, modified intent-to-treat.

in the PP3M group and 4/174 (2%) in the PP1M group dis-
continued the study drug due to a TEAE in the DB phase
(safety analysis set).

Incidence of serious TEAEs in the OL phase was com-
parable between the overall East Asian subgroup (43/510
[8%]), Chinese (20/296 [7%]), Japanese (18/175 [10%]) and
the global population (101/1,429 [7%]). Proportion of serious
TEAESs in the DB phase was similar between the East Asian
subgroup (PP3M: 9/170 [5%], PP1M: 16/174 [9%]) and the
global population (PP3M: 26/504 [5%], PP1M: 37/512 [7%]).
A slightly lower number of serious TEAEs were observed
in the Chinese subgroup (PP3M: 3/104 [3%], PP1M: 5/106
[5%]) than Japanese (PP3M: 5/52 [10%], PP1M: 10/56
[18%]) due to higher rate of relapse of Japanese patients and
serious TEAEs related to the primary illness.

Two deaths (one each in the OL and DB phases) were
reported in the East Asian subgroup. The death during the
OL phase occurred from sudden cardiac arrest and the death
during the DB phase occurred as a result of toxicity to vari-
ous agents.

Incidence of EPS-related TEAESs in the OL phase was
higher in the East Asian subgroup (104/510 patients [20%])
versus the global population (180/1,429 [13%]) and in
the Chinese subgroup (73/296 patients [25%]) versus the
Japanese subgroup (21/175 patients [12%]). The most
common EPS-related TEAEs in the DB phase were those
grouped under hyperkinesia, Parkinsonism and tremor, with a
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Table 6 TEAEs in East Asian patients during the open-label phase (intent-to-treat open-label analysis set) and the double-blind phase

(safety analysis set)

TEAE OL phase Double-blind phase
PPIM PP3M PPIM
China Japan East Asia China Japan East Asia China Japan East Asia
(n=296) (n=175) (n=510) (n=104) (n=52) (n=170) (n=106) (n=56) (n=174)
Total patients with TEAEs, n (%) 198 (67) 132 (75) 364 (71) 78 (75) 48(92) 138(81) 71 (67) 51 (91) 132 (76)
Patients with =1 serious TEAE, n (%) 20(7) 18 (10) 43(8) 3(3) 5(10) 9(5 5(5) 10 (18) 16 (9)
Patients with TEAEs leading to drug withdrawal®, n (%) 4 (1) 19.(11) 25(5) 3(3) 3(6) 64 3(3) 12 42
TEAEs in =5% of the patients (in any group), n (%)
Nasopharyngitis 10(3) 31(18) 44(9) 3(3) 10 (19) 14 (8) I (1) 17 (30) 19 (1)
Injection site pain 16 (5) 22(13) 41 (8) (1) 24 3(Q) 0 0 0
Insomnia 35(12) 19(11) 58(12) 3(3) 3(6) 64 0 509 6(@03)
Injection site induration 5(2) 18 (10) 25 (5) 3(3) 5(10) 9(5 I (1) 3550 4(2
Anxiety 238) 16(9) 46(9) 3(3) 5(0) 12(7) 3(3) 4(7) 8(5)
Akathisia 34(12) 11(6) 50(10) 7(7) 2(4) 10(6) 4 (4) 3(5) 8(5
Psychiatric symptom 0 10(6) 10(2) 0 408) 42 0 24 2(D)
Headache 3(1) 7(4) 13 (3) 0 3(6) 3(2) 0 3550 3(2
Delusion 1 (03) 6(3) 7(1) 0 @2 1) 0 3550 3(2
Dental caries 0 5@3) 5() 0 6(12) 6(4) 0 4(7) 42
Diarrhea 2(0.7) 5Q3) 9(2) 0 408 5@3) 0 0 0
Eczema 0 5(03) 5(h 0 408) 42 0 0 0
Weight increased 2609 3(2) 29 (6) 38(37) 13(25) 53 (31) 37 (35) 11 (20) 54 (31)
Alanine aminotransferase increased 6(2) 2(1) 9(2) 6 (6) 0 6 (4) 2(2) 0 5(@3)
Weight decreased 0 2(1) 2 (04) 2(2) 408 64 3(3) 0 3(2)
Musculoskeletal stiffness 2(07) 1(I) 3 (0.6) 0 1 (2) (1) (1) 3(55) 4(Q)
Orthostatic hypertension 1(03) 0 1 (0.2) 0 0 0 0 3(5) 3(Q)
Most common (=2%) EPS-related TEAEs® (in any 73(25) 21(12) 104(20) 13(I13) 4(@8) 19(1) 8(8) 10 (18) 20 (12)
group), n (%)
Parkinsonism 39(13) 1(06) 45(9) 5(5) 12 8¢(5) 4 (4) 509 95
Hyperkinesia 36 (12) 13(7) 55(11) 8(8) 24 1@ 5(5) 3(5 10(6)
Tremor 5(2) 3(2) 11(2) 2(2) 0 2(1) I (1) 0 (1)

Notes: ITT-OL: all patients who had received at least one dose of the study drug during the OL phase; safety analysis set defined as all patients who received at least one
dose of the study drug during the DB phase. All percentages are rounded off to the nearest whole integer. *An adverse event that started in the OL phase and resulted in
the study drug being discontinued in the DB phase was counted as treatment emergent in the OL phase. *Grouped categories.

Abbreviations: DB, double-blind; EPS, extrapyramidal syndrome; ITT, intent-to-treat; OL, open-label; PPIM, paliperidone palmitate once-monthly formulation; PP3M,
paliperidone palmitate three-monthly formulation; TEAE, treatment-emergent adverse event.

comparable incidence across both Chinese and Japanese
subgroups treated with PP3M and PP1M. Overall, 118/510
(23%) patients from the East Asian subgroup used anti-
Parkinson medication in the OL phase (Table S6). In the DB
phase, among the East Asian subgroups, anti-Parkinson medi-
cation was used by 38/170 (22%) patients in PP3M group and
32/174 (18%) patients in the PP1M group (Table S7).
Mean (SD) change from DB baseline in body weight
in the overall East Asian subgroup and in the Chinese
and Japanese subgroups in the PP3M- and PP1M-treated
patients was <2 kg. Incidence of glucose-related TEAEs
was slightly higher in the Japanese subgroup (PP3M: 5/52
[10%], PP1M: 5/56 [9%]) compared with the Chinese sub-
group (PP3M: 3/104 [3%], PP1M: 4/106 [4%]), and also in
comparison with the overall East Asian population (PP3M:
8/170 [5%], PP1M: 10/174 [6%]) and the global population
(PP3M: 13/504 [3%], PP1M: 25/512 [5%]). In the patients
from East Asia, potentially prolactin-related TEAEs, such
as breast pain (n=2), galactorrhea (n=2) and gynecomastia

(n=1), were observed only in the PP3M-treated patients; no
increases in blood prolactin levels from DB baseline were
noted with either treatment.

For the East Asian patients, TEAE of injection site
induration was reported more frequently in the PP3M group
(9/170 [5%]) than the PP1M group (4/174 [2%]) in the
DB phase; injection site pain was only reported in patients
treated with PP3M (n=3). Irrespective of the treatment, the
Columbia Suicide Severity Rating Scale indicated that
there was no worsening in suicidal ideation or behavior
in the DB phase.

Discussion

In this subgroup analysis of the East Asian population
stabilized on PP1M, the efficacy of PP3M was consistent
with that of the global population.?? Although the study
was not powered to demonstrate noninferiority in any sub-
group (including the East Asian subgroups), the difference
in relapse-free rates for PP3M and PP1M for East Asian
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population was consistent with the global findings and the
lower bound of the 95% CI was =—15% (with 15% being the
noninferiority margin). Approximately 80% of patients from
the Chinese and Japanese subgroups completed the 48-week
DB treatment with multiple injections of PP3M.

In the overall East Asian subgroup, demographic
characteristics of patients were consistent with the global
population and similar across the Chinese and Japanese
subgroups, except that the Japanese patients had a higher
mean age (43 years) as compared to patients from China
(32 years). Baseline disease characteristics were similar
between the patients receiving either PP1M or PP3M across
East Asia. Number of previous hospitalizations in the past
2 years prior to study entry was similar in the Chinese and
Japanese subgroups; however, patients from Japan had a
longer duration of prior hospitalization, compared with
those from China. This may be attributed to the differences
in psychiatric treatment practices in Japan, compared to the
rest of the world. The average length of hospital stay for
psychiatric inpatients in Japan was higher than in most coun-
tries, with a reported approximate duration of 291.9 days in
2014 and 296.1 days in 2011.2*?" In long-stay schizophrenic
patients, the average duration of stay has been reported to
be 8.5 years, with >71% of the patients likely to stay in
hospitals for >1 year.?

Relapse rates observed in this study were consistent
with those observed in other studies evaluating PP1M and
PP3M.'%» The Japanese subgroup, however, had higher
proportion of patients who experienced a relapse event
(PP3M: 17.6%, PP1M: 23.2%) during the study, although
the relapse event rate was not higher than that of assumption
(30%) prior to the study. This may, in part, have resulted
from the nature of patients enrolled. It is well documented
that antipsychotic polypharmacy is a relatively common
practice associated with schizophrenia treatment in Asia,
particularly in Japan.*® As expected, most of the patients in
Japan were previously stabilized on multiple antipsychotics
possibly due to severity of illness prior to study entry. Dis-
continuation of these antipsychotics prior to study entry and
switching to PP1M or PP3M monotherapy in these patients
may have triggered relapse. Additionally, even though the
goal was to have patients discharged from the hospital prior to
randomization, higher rate of chronic hospitalization in Japan
as a result of cultural attitudes and social stigma associated
with mental illness may have prolonged hospitalization and
unlike in other countries, patients in Japan were allowed to
remain voluntarily in the hospital during the DB phase.?®!
This may have allowed additional detection of mild relapses

that may not have been necessarily captured in scheduled
monthly visits as in other global studies.

Consistent with previous findings,!*!73233 an overall
improvement from baseline in secondary efficacy parameters
(PANSS, CGI-S and PSP scores) was observed in the PP1M-
and PP3M-treated patients (after they were stabilized in the
OL phase) in the Chinese and overall East Asian subgroups.
Patients from Japan did not demonstrate an improvement in
symptoms or social performance scales during the DB phase,
possibly related to the potential reasons of higher relapse rate
in Japan, described previously. A higher rate of concomitant
benzodiazepine use in the Japanese subgroup is indicative of
low symptom control, compared with the overall East Asian
and global populations. Although the BMI ranges were simi-
lar in the Chinese and Japanese populations, this difference in
efficacy outcomes may perhaps be relevant to the differences
in the extent of drug exposure in the Japanese subgroup. In
this study, most patients from Japan received lower doses
of PP3M compared with the patients in China and overall
East Asia subgroups; only 24% of the Japanese patients had
received a 525 mg eq. dose of PP3M at week 36, compared to
45% of patients in the global population (mITT DB analysis
set). However, in the global study, majority (>50%) of the
patients receiving high doses were Caucasian, which could
explain the difference in extent of drug exposure due to the
differences in BMI.

Besides the relapse rate, remission is another clinically
important treatment outcome that determines the success
of antipsychotic therapy.** Overall, half of the total number
of patients in the East Asian subgroup (50% each in PP3M
and PP1M) of this study achieved symptom remission at the
end of the 48-week DB phase. However, it may be worth-
while to note that symptomatic remission does not neces-
sarily translate to full functional recovery in schizophrenic
patients.” As much as alleviation of symptoms is essential,
improvement in social functioning remains the ultimate goal
of clinicians.* In this study, the proportion was similar for
the patients who remained stable (patients who maintained
symptomatic remission with one excursion allowed) and who
had functional recovery during the last 6 months before the
end of the study for both the treatment groups in the East
Asian subgroup (PP3M: 49 [28.8%]; PP1M: 50 [28.7%]).

Symptomatic remission and functional recovery at the
end of the 48-week DB phase were more frequently observed
in patients who were remitters at DB baseline, compared
to those who were nonremitters. Symptomatic remission
and functional improvement at the end of the study are
thus strongly correlated to the symptom and functional
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severity at DB baseline. Early response to PP1M, indicated
by improvement in symptomatic and functional parameters
from OL baseline to DB baseline, may therefore foretell
sustained symptomatic remission and functional recovery in
patients treated subsequently with either of the LAIs (PP3M
or PP1M).

Besides the behavioral traits associated with schizophrenic
symptoms, impaired social and cognitive function in patients
affects their day-to-day activities and necessitates the support
of a caregiver. Outside clinical settings, caregivers are usu-
ally the family members or relatives of the patient.* Studies
have reported that caregivers of patients with schizophrenia
experience varying degrees of financial, emotional, physical
and psychological burden associated with caring, sometimes
causing a negative impact on their own work and personal
life.373 Burden of care can be assessed in terms of objective
(effects of caregiving on daily tasks) and subjective (care-
givers’ perception of burden) components associated with
caregiving.®® The IEQ is an easy-to-administer and reliable
multicomponent tool to assess various domains associated
with treatment on caregivers.?”* In this study, reduced IEQ
domain scores indicated that treatment with both LAIs (PP3M
or PP1M) in the East Asian subgroup significantly reduced the
caregiving burden from OL baseline to the end of study.

The overall incidence of TEAEs (OL and DB phase) in
general was higher in the East Asian subgroup compared
to the global subgroup which could be attributed to racial
differences in the population. Despite this, occurrence of
serious TEAEs and withdrawal due to TEAEs were low in
this population. Frequency of TEAESs was generally similar
between East Asian and global populations, except for the
TEAE of increased weight, which was higher in the overall
East Asian subgroup (PP3M: 31%; PP1M: 31%) than the
global population (PP3M: 21%; PP1M: 21%), notably in
the Chinese subgroup (PP3M: 37%; PP1M: 35%), compared
with Japan (PP3M: 25%; PPIM: 20%). A comparatively
higher percentage of patients in the Chinese subgroup
(64%) had normal BMI at OL baseline, as compared with
the global population (44%), likely leading to higher weight
gain in this population.*® The magnitude of weight gain in
the East Asian subgroup (<2 kg), however, was similar to
the global population (~1.5 kg) and was consistent with the
findings reported in previous studies.'®32414> Consistent with
previous reports, frequency of glucose-related and potentially
prolactin-related TEAEs was low in this study.'>"'” There was
no significant difference in the frequency of TEAEs in the
Japanese patients, except for marginally greater incidence of
headache, delusion, dental caries, eczema and diarrhea.

Nevertheless, results of the subgroup analyses should be
interpreted with caution, due to the limitation of a relatively
small sample size of the East Asian population and also because
the study was not powered to detect noninferiority of PP3M
over PP1M formulation in the East Asian subgroups. Another
limitation was that patient satisfaction with respect to PP3M as
compared with PP1M was not explored in this study.

Furthermore, since the study was conducted only in
four East Asian countries (China, Japan, South Korea and
Taiwan), the findings of the subgroup analyses may not be
representative of the entire Asian population.

Conclusion

The findings demonstrate that PP3M was efficacious in East
Asian patients with schizophrenia, consistent with the results
from the global population. Although TEAEs were slightly
higher in the East Asian subgroup compared with the global
population, no new safety signals unique to the East Asian
population were observed during the study. PP3M can be
considered as maintenance therapy for relapse prevention in
East Asian patients with schizophrenia following treatment
with PP1M.
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