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ABSTRACT

Objective: Schizoaffective disorder is a complex illness for which
optimal treatment is not well established. Results of the first controlled,
relapse-prevention study of paliperidone palmitate once-monthly
injectable (paliperidone monthly) in schizoaffective disorder are
presented.

Method: The study was conducted between September 20, 2010, and
October 22, 2013. Patients with schizoaffective disorder (confirmed

by the Structured Clinical Interview for DSM-IV Axis | Disorders)
experiencing acute exacerbation of psychotic and depressive/manic
symptoms were stabilized with paliperidone monthly as monotherapy
or as adjunctive therapy to mood stabilizers or antidepressants and
randomly assigned (1:1) to paliperidone monthly or placebo in a
15-month, double-blind, relapse-prevention phase. Randomization was
stratified by administration as monotherapy or adjunctive therapy and
by study center. The primary endpoint was time to relapse.

Results: 334 patients were evaluated. Paliperidone monthly significantly
delayed time to relapse for psychotic, depressive, and manic symptoms
compared with placebo (P<.001, log-rank test). Relapse risk was

2.49 times greater for placebo (hazard ratio=2.49; 95% Cl, 1.55 to

3.99; P<.001, Cox proportional hazards model). Overall relapse rates
were 33.5% for placebo and 15.2% for paliperidone monthly. For
monotherapy, relapse risk was 3.38 times greater with placebo (P=.002),
and for adjunctive treatment it was 2.03 times greater with placebo
(P=.021). Paliperidone monthly was superior to placebo in maintaining
functioning as measured by the Personal and Social Performance scale
(P=.014, mixed-model repeated-measures analysis). The most common
adverse events (placebo, paliperidone monthly) were increased weight
(4.7%, 8.5%), insomnia (7.1%, 4.9%), schizoaffective disorder (5.9%, 3.0%),
headache (3.5%, 5.5%), and nasopharyngitis (3.5%, 5.5%). Incidence of
any extrapyramidal-related adverse event was 7.1% for placebo and
8.5% for paliperidone monthly.

Conclusions: Paliperidone monthly as monotherapy or adjunctive
therapy significantly delayed psychotic, depressive, and/or manic
relapses; reduced their risk; and better maintained functioning in
patients with schizoaffective disorder. Results support the value of
maintenance treatment with paliperidone monthly in schizoaffective
disorder.
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A s defined in the Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition (DSM-5),!
schizoaffective disorder presents with mixed symp-
toms of both schizophrenia and affective disorders.? It
is about one-third as common as schizophrenia, with an
estimated lifetime prevalence of 0.3%.> Like schizophre-
nia, onset of schizoaffective disorder is typically in early
adulthood; however, consistent diagnosis usually occurs
several years following initial recognition of psychiatric
illness.*”7 Persons with schizoaffective disorder experi-
ence significant functional impairment*® and higher
rates of hospitalization, suicidality, and substance abuse
than persons with schizophrenia.® Optimal manage-
ment of schizoaffective disorder requires long-term
treatment, and its prognosis is intermediate to that of
schizophrenia and affective disorders. 31011

To manage psychotic, depressive, and manic symp-
toms, schizoaffective disorder is treated with complex
pharmacologic regimens that include antipsychotics,
mood stabilizers, and antidepressants.'** Only oral
paliperidone, administered as monotherapy or adjunc-
tively with mood stabilizers and/or antidepressants,
has received regulatory approval for acute treatment
of schizoaffective disorder®”!%; however, no widely
accepted clinical guidelines for acute or maintenance
treatment exist.

Poor treatment adherence is prevalent with schizo-
affective disorder,'®!® contributing to suboptimal
treatment response and poorer long-term outcomes.?*!
Although some individuals with schizoaffective dis-
order achieve and maintain symptom stability with
available oral antipsychotics and mood stabilizers or
antidepressants, many have difficulty adhering to a daily
oral regimen.?? Long-acting injectable therapies, such
as once-monthly paliperidone palmitate (paliperidone
monthly), provide consistent therapeutic plasma con-
centrations over several weeks, eliminating the need
for daily oral medication and facilitating monitoring of
treatment adherence.”** Building on efficacy data of
oral paliperidone in acute management of schizoaffective
disorder,>* this relapse-prevention study was designed
to compare paliperidone monthly given as monotherapy
or with adjunctive antidepressants or mood stabilizers
to placebo in patients with schizoaffective disorder.
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B |ong-acting injectable antipsychotic therapies, such as
paliperidone monthly, may be beneficial to persons with
schizoaffective disorder, who often have poor adherence to
treatment.

® Results from this controlled, relapse-prevention study
showed that paliperidone monthly significantly delayed
and reduced the risk of psychotic, depressive, and manic
relapses and better maintained functioning in patients with
schizoaffective disorder.

= The delay in relapse and reduction in relapse risk were
similar when paliperidone monthly was administered as
monotherapy or as adjunctive therapy to mood stabilizers
or antidepressants.

METHOD

Study Design

This randomized, double-blind, placebo-controlled,
international study of relapse prevention in schizo-
affective disorder with paliperidone monthly treatment
(ClinicalTrials.gov identifier NCT01193153; clinical regis-
try number CR016618) was conducted between September
20, 2010, and October 22, 2013. It was designed as a pivotal
study for the schizoaffective indication. The study was
approved by participating ethics committees/institutional
review boards and conducted in accordance with the ethical
principles of the Declaration of Helsinki. Written informed
consent was obtained from all subjects. The highest propor-
tion of subjects were enrolled from the United States.

The study included multiple phases (Figure 1). After ini-
tial screening, an open-label phase consisted of a 13-week,
flexible-dose, lead-in period and a 12-week, fixed-dose,
stabilization period. This phase was followed by a 15-month,
double-blind, relapse-prevention phase.

Stabilization criteria included Positive and Negative
Syndrome Scale (PANSS)? total scores <70, Young Mania
Rating Scale (YMRS)? scores <12, and Hamilton Depres-
sion Rating Scale, 21-item version (HDRS-21)* scores <12
by the end of the lead-in period. Symptom stabilization had
to be maintained throughout the stabilization period without
the need for dose adjustments.

Stable subjects entered the 15-month, double-blind,
relapse-prevention phase and were randomly assigned (1:1)
to receive either paliperidone monthly or placebo injec-
tions. Randomization was stratified by absence or presence
of mood stabilizers or antidepressants (ie, by monotherapy
or adjunctive therapy) and study center. Subjects continued
to receive double-blind treatment until predefined relapse,
discontinuation, or completion of 15 months. Results of this
double-blind phase are the focus of this report.

Study Population

Subjects were required to have a lifetime and current
diagnosis of schizoaffective disorder according to the
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Structured Clinical Interview for DSM-IV Axis I Disorders
(SCID) (Clinician Version)?® conducted during screening.
Men and women aged > 18 years with an acute exacerbation
of psychotic symptoms >4 days and <4 weeks in duration
before screening and willing to accept long-acting injectable
treatment were eligible. To ensure recruitment of patients
who were experiencing exacerbation of psychotic symptoms,
subjects had to have a score of >4 (moderate) on >3 of the
following PANSS items: P1 (delusions), P2 (conceptual dis-
organization), P3 (hallucinatory behavior), P4 (excitement),
P6 (suspiciousness/persecution), P7 (hostility), G4 (tension),
G8 (uncooperativeness), or G14 (poor impulse control).
Subjects were also required to have prominent mood symp-
toms (YMRS and/or HDRS-21 scores >16) at screening.
(See eAppendix 1 at PSYCHIATRIST.COM for an outline of key
exclusion criteria.)

Treatments

All subjects received intramuscular injections of
paliperidone monthly during the 25-week open-label treat-
ment phase. Prestudy antipsychotic therapy was discontinued
before the first injection. No oral supplementation was
allowed during the study. Subjects entering the double-blind
phase received either a fixed dose of paliperidone monthly or
matching placebo once every 4 weeks. Paliperidone monthly
initiation and dosing are described in Figure 1. Concomi-
tant antidepressants, mood stabilizers, and benzodiazepines
were allowed at prestudy stable doses. Limited use of newly
started benzodiazepine and nonbenzodiazepine hypnotics
was permitted. Subjects were required to be adherent to the
study medication, and they were withdrawn from the study
if more than 6 weeks had elapsed since the time of their last
injection. Sites were permitted to contact patients to remind
them of their scheduled visits.

Assessments

The primary objectives were to evaluate the efficacy of
paliperidone monthly compared with placebo in delaying
relapse of psychotic, depressive, and/or manic symptoms and
to assess safety and tolerability. The definition for relapse
used in the study is provided in Figure 1 and included crite-
ria that would identify an impending relapse. The treatment
effect of paliperidone monthly versus placebo was evaluated
as monotherapy and adjunctive therapy.

The predefined key secondary objective was to evaluate
the effect of paliperidone monthly on subject functioning
as measured by the Personal and Social Performance scale
(PSP).?3 Functioning during the month prior to assess-
ment was determined for each of the 4 PSP domains: socially
useful activities, personal/social relationships, self-care, and
disturbing/aggressive behavior.

Measures of symptomatic change included the PANSS,
YMRS, and HDRS-21 total scores. Illness severity was
assessed on the Clinical Global Impression of Severity for
Schizoaffective Disorder (CGI-S-SCA).3!' The Medica-
tion Satisfaction Questionnaire (MSQ)3? was assessed as
a patient-reported outcome. Only qualified raters who are
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Figure 1. Study Design and Subject Disposition?

Subjects Screened
(N=921)

Screening Period

2 DosingP

+234mgonday 1

+ 156 mg on day 8

« Flexible doses on days 36
(week 5 [117-234 mg]), 64 (week 9 [78-234 mqg]),
and 92 (week 13 [78-234 mq])

Open-Label ITT Population
(N=667)

Lead-in Period

4

Stabilization Period
(N=432)

Open-Label Phase

Stabilization Criteria
« PANSS total score < 70
«YMRS and HDRS-21 scores < 12

Stabilization Period

Randomized to Double-Blind
(N=334)

Randomized 1:1

Paliperidone Monthly
(n=164)

Placebo
(n=170)

Discontinued, n (%): 48 (28.2)
Withdrew consent: 30 (17.6)
Lost to follow-up: 9 (5.3)
Adverse event: 3 (1.8)

> 6 weeks between 2 injections: 3 (1.8)

Other: 3 (1.8)
Pregnancy: 0 (0)
Death: 0 (0)

Discontinued, n (%): 39 (23.8)
Withdrew consent: 19 (11.6)
Lost to follow-up: 2 (1.2)
Adverse event: 12 (7.3)¢
> 6 weeks between 2 injections: 1 (0.6)
Other:2(1.2)
Pregnancy: 1 (0.6)
Death: 2 (1.2)

Double-Blind Relapse-Prevention Phase

v
Completed:
100 (61.0%)

Relapsed:
25 (15.2%)d

Relapsed:
57 (33.5%)d

Completed:
65 (38.2%)

*The study consisted of a 7-day screening period, a 25-week open-label phase (which included a 13-week, open-label, flexible-dose, lead-in period and a
12-week, open-label, fixed-dose, stabilization period), and a 15-month, double-blind, relapse-prevention phase. Subjects without previous exposure to
any formulation of risperidone or paliperidone were required to undergo an oral tolerability test.

®Dose adjustments were stepwise. Paliperidone monthly doses can be expressed as milligram equivalents (mg eq) of paliperidone or as milligrams (mg) of
paliperidone monthly. 50, 75, 100, and 150 mg eq of the active fraction of paliperidone=78, 117, 156, and 234 mg paliperidone monthly, respectively.

Three of the 12 subjects had treatment-emergent adverse events that developed during the open-label phase, but the subjects did not discontinue the
study until the double-blind phase.

dRelapse was defined as first occurrence of any 1 of the following:

« Psychiatric hospitalization due to worsening of symptoms
« Any intervention employed to avert imminent hospitalization due to worsening of symptoms (ie, increase in the level of psychiatric care from office
visit to day hospitalization [not including increased level of care for social reasons] or the need for additional antipsychotics, antidepressants, or mood
stabilizers)
« Clinically significant self-injury, suicidal or homicidal ideation, or violent behaviors
» Worsening of any 1 or more of the following PANSS items to a score > 6 after randomization if the score was <4 at randomization:
P1 (delusions), P2 (conceptual disorganization), P3 (hallucinatory behavior), P4 (excitement), P6 (suspiciousness/persecution), P7 (hostility),
G8 (uncooperativeness), or G14 (poor impulse control)
» Worsening, as specified below, in any of the following measures at 2 consecutive visits within 7 days:
° >25% increase in PANSS total score from randomization if the score at randomization was >45
° >10-point increase in PANSS total score from randomization if the score at randomization was <45

Worsening of any 1 or more of the following PANSS items to a score > 5 after randomization if the score on the corresponding item was <3 at

randomization: P1 (delusions), P2 (conceptual disorganization), P3 (hallucinatory behavior), P4 (excitement), P6 (suspiciousness/persecution),

P7 (hostility), G8 (uncooperativeness), or G14 (poor impulse control)

Increase in CGI-S-SCA 22 points if the score at randomization was 1 (not ill) to 3 (mildly ill) OR increase > 1 point if the score at randomization

was >4 (moderately ill or worse)

Abbreviations: CGI-S-SCA = Clinical Global Impression of Severity for Schizoaffective Disorder; HDRS-21 = Hamilton Depression Rating Scale, 21-item
version; ITT = intent-to-treat; PANSS = Positive and Negative Syndrome Scale; YMRS = Young Mania Rating Scale.
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trained professionals were allowed to administer the SCID,
PANSS, YMRS, HDRS-21, CGI-S-SCA, and PSP.

Statistics

The intent-to-treat (ITT) population was defined as all
randomized subjects who received at least 1 injection of
double-blind study drug. This population was used for effi-
cacy and safety analyses. Time to first relapse was assumed
to follow an exponential distribution with a hazard ratio
(HR) of 1.96. With this assumption, >286 subjects were to
be randomly assigned in a 1:1 ratio to paliperidone monthly
or placebo to obtain >95 relapses in order to show whether
treatment was significantly different from placebo at a 2-sided
significance level of .05, with 90% power to detect an HR
of 1.96.

The primary efficacy endpoint was time between day 1 of
the double-blind phase and first documentation of relapse.
Treatment differences for relapse were evaluated using a log-
rank test stratified by concomitant medication stratum (mood
stabilizers/antidepressants or no concomitant treatment). A
cumulative distribution function of time to relapse was esti-
mated by the Kaplan-Meier method. Risk of relapse for the
subgroup of subjects on monotherapy and adjunctive therapy
was also examined using Cox proportional hazards models.
In addition, a Cox proportional hazards model was extended
to include 3 types of mood events: manic, depressive, and
mixed. Test of hypotheses for any difference in risk of relapse
in mood event types was examined by the Global Competing
Risk test.*® The Cox proportional hazards model was also
used to examine differences between treatment groups for
psychotic relapses. Details of analytic methods are described
in eAppendix 1.

Mean change from double-blind baseline in PSP score
at endpoint (month 15) was the predefined key secondary
efficacy variable. Change in PSP score was analyzed using
a mixed-model repeated-measures (MMRM) analysis of
covariance model. Additional sensitivity analyses were per-
formed to assess the robustness and consistency of findings
at double-blind endpoint. Biases associated with missing data
were carefully considered. Control of overall Type I error for
testing treatment versus placebo for the primary efficacy
endpoint and key secondary endpoint and statistical analy-
sis of other secondary efficacy endpoints are described in
eAppendix 1.

The number of subjects with > 1 adverse event for each
preferred term was summarized regardless of severity and
relationship to study medication. Relative risk and corre-
sponding 95% confidence intervals (Cls) associated with these
treatment-emergent adverse events (TEAEs) are provided.

RESULTS

Subjects and Disposition

Subject disposition is summarized in Figure 1. A total of
667 subjects were enrolled in the 25-week open-label phase,
and 334 were stabilized and subsequently randomized to
placebo (n=170) or paliperidone monthly (n=164) in the
double-blind relapse-prevention phase.

256 @ PSYCHIATRIST.COM

Opverall baseline demographics and clinical character-
istics were consistent across treatment groups for both
enrolled and randomized subjects. Clinical symptom
scores improved considerably during 25-week open-label
treatment. The mean (SD) open-label baseline scores in
this acutely ill population were PANSS, 85.8 (12.76); PSP,
51.4 (11.02); CGI-S-SCA overall, 4.4 (0.58); HDRS-21, 20.4
(7.81); and YMRS, 18.6 (9.48). At study entry, 30.0% of sub-
jects were inpatients, and 24.3% had a history of suicide
attempt (Table 1). Percentages of subjects using concomi-
tant antidepressants, mood stabilizers, benzodiazepine and
nonbenzodiazepine hypnotics, and anxiolytics were 23.5%,
33.5%, 11.2%, and 17.6%, respectively, in the placebo group
and 23.2%, 29.3%, 9.1%, and 18.9%, respectively, in the
paliperidone monthly group.

Of 334 randomized subjects, 82 (24.6%) experienced
relapse, 165 (49.4%) completed the entire 15-month
double-blind phase without relapse, and 87 (26.0%) dis-
continued the study early for reasons other than relapse
(Figure 1). The most common reason for discontinuation
was withdrawal of consent. All-cause discontinuations for
the placebo and paliperidone monthly groups were 61.8%
and 39.0% (P<.001, Cochran-Mantel-Haenszel [CMH]
test), respectively. Time to all-cause discontinuation in the
double-blind phase was significantly shorter for placebo
than paliperidone monthly (P<.001). Monthly dosing
distribution during the double-blind phase was 4.9% of
subjects at 78 mg, 9.8% at 117 mg, 47.0% at 156 mg, and
38.4% at 234 mg. Median duration of exposure was 268.5
and 446.0 days for the placebo and paliperidone monthly
groups, respectively.

Efficacy

Paliperidone monthly treatment was associated with
significant delay in time to relapse compared with placebo
(P<.001) using the log-rank test controlling for concomi-
tant medication strata (with or without adjunctive mood
stabilizers/antidepressants) (Figure 2). Correspondingly,
a significantly lower percentage of subjects treated with
paliperidone monthly experienced a relapse event (P<.001,
CMH test), with relapse rates of 33.5% (n=57) and 15.2%
(n=25) in the placebo and paliperidone monthly groups,
respectively. Relapse risk in the double-blind phase was
2.49-fold higher for placebo compared with paliperidone
monthly (HR=2.49; 95% CI, 1.55 to 3.99; P<.001), corre-
sponding to a 60% decrease in relapse risk with maintenance
treatment (Table 2).

Relapse risk was significantly higher for placebo versus
paliperidone monthly in both monotherapy (HR=3.38;
P=.002) and adjunctive therapy (HR=2.03; P=.021) sub-
groups. For the monotherapy subgroup, 32.9% (n=24) and
11.5% (n=9) of placebo and paliperidone monthly sub-
jects, respectively, experienced a relapse. For the adjunctive
therapy subgroup, relapse rates were 34.0% (n=33) and
18.6% (n=16), respectively.

When treatment effect was evaluated by relapse type,
relapse risk was significantly higher for placebo versus

J Clin Psychiatry 76:3, March 2015



Paliperidone Monthly for Schizoaffective Disorder

Table 1. Baseline Demographic and Clinical Characteristics

Double-Blind Phase

Open-Label Phase Al Subjects Placebo Paliperidone Monthly
Characteristic (N=667) (N=334) (n=170) (n=164)
Age, mean (range), y 39.5 (19-66) 38.6 (19-66) 38.0 (19-66) 39.3 (19-65)
Male, n (%) 357 (53.5) 169 (50.6) 84 (49.4) 85 (51.8)
Race, n (%)
White 354 (53.1) 183 (54.8) 88 (51.8) 95 (57.9)
Black/African American 195 (29.2) 72 (21.6) 43 (25.3) 29 (17.7)
Asian 108 (16.2) 74 (22.2) 37 (21.8) 37 (22.6)
Other 10 (1.5) 5(1.5) 2(1.2) 3(1.8)
BMI, mean (SD), kg/m? 27.88 (5.58) 27.25 (5.64)  27.38 (5.44) 27.12 (5.86)
Duration of illness, n (%)?*
<5y 206 (30.9) 119 (35.6) 60 (35.3) 59 (36.0)
>5y 461 (69.1) 215 (64.4) 110 (64.7) 105 (64.0)
Age, mean (SD), y at:
First psychiatric diagnosis 26.1(9.8) 26.4 (9.4) 25.7 (9.3) 27.1(9.4)
First schizoaffective diagnosis 31.5(10.3) 30.9 (10.1) 30.3(10.2) 31.5(10.1)
First pharmacologic treatment for psychiatric symptoms 26.6 (9.8) 26.7 (9.3) 26.2 (9.2) 27.2(9.4)
Schizoaffective subtype, n (%)
Depressive 237 (35.5) 101 (30.2) 59 (34.7) 42 (25.6)
Bipolar 430 (64.5) 233 (69.8) 111 (65.3) 122 (74.4)
Previous psychiatric diagnosis, n (%)®
Bipolar disorder 147 (22.0) 68 (20.4) 37 (21.8) 31(18.9)
Depression 142 (21.3) 53 (15.9) 25 (14.7) 28 (17.1)
Schizoaffective disorder 660 (99.0) 332 (99.4) 170 (100.0) 162 (98.8)
Schizophrenia 170 (25.5) 80 (24.0) 39 (22.9) 41 (25.0)
Attempted suicide, n (%) 162 (24.3) 60 (18.0) 32(18.8) 28 (17.1)
History of substance use, n (%) 247 (37.0) 90 (26.9) 44 (25.9) 46 (28.0)
No. of psychiatric hospitalizations, mean (SD) 4.8 (8.24) 3.9 (4.74) 4.0 (5.04) 3.8 (4.43)
Inpatient at study entry, n (%) 200 (30.0) 105 (31.4) 47 (27.6) 58 (35.4)
Concomitant antidepressants, n (%) 161 (24.1) 78 (23.4) 40 (23.5) 38(23.2)
Concomitant mood stabilizers, n (%) 186 (27.9) 105 (31.4) 57 (33.5) 48 (29.3)
Current episode at study entry, n (%)
Psychotic symptoms 667 (100.0) 334 (100.0) 170 (100.0) 164 (100.0)
Mood symptoms 667(100.0) 334 (100.0) 170 (100.0) 164 (100.0)
Manic 179 (26.8) 109 (32.6) 51 (30.0) 58 (35.4)
Depressive 320 (48.0) 147 (44.0) 84 (49.4) 63 (38.4)
Mixed 168 (25.2) 78 (23.4) 35 (20.6) 43 (26.2)
Baseline scores at start of study phase,” mean (SD)
PSp 51.4 (11.02) 72.0 (8.97) 71.1 (9.56) 72.9 (8.24)
PANSS 85.8 (12.76) 51.5 (9.47) 51.8 (9.47) 51.1 (9.50)
CGI-S-SCA overall 4.4 (0.58) 2.5(0.69) 2.5(0.69) 2.4 (0.68)
HDRS-21 20.4 (7.81) 5.7 (3.28) 56 (3.32) 5.7 (3.24)
YMRS 18.6 (9.48) 4.4 (3.42) 4.4 (3.40) 4.4 (3.46)

aSince first psychiatric diagnosis.
"Data are not mutually exclusive.

“Baseline scores are those measured at the start of each study phase (either at the start of the open-label phase in which all subjects received
paliperidone monthly or at the start of the double-blind relapse-prevention phase in which subjects stabilized on paliperidone monthly in
the open-label phase were randomized to receive paliperidone monthly or placebo).

Abbreviations: BMI =body mass index; CGI-S-SCA = Clinical Global Impression of Severity for Schizoaffective Disorder;

HDRS-21 =Hamilton Depression Rating Scale, 21-item version; PANSS = Positive and Negative Syndrome Scale; PSP = Personal and Social
Performance Scale; SD = standard deviation; YMRS = Young Mania Rating Scale.

paliperidone monthly in subjects with psychotic (P<.001),
depressive (P=.006), or manic (P=.012) relapse. The risk
ratio for relapse favoring treatment did not differ across
different mood episode types (P=.718, Global Competing
Risk test).

The most common reasons for relapse across both treat-
ment groups were worsening of clinical symptom scores
and interventions to avert hospitalizations (ie, increase
in the level of psychiatric care from office visit to day
hospitalization [not including increased level of care for
social reasons] or the need for additional antipsychot-
ics, antidepressants, or mood stabilizers) (Supplementary
eTable 1). Hospitalization for decompensating schizo-
affective disorder symptoms occurred in 7.1% of subjects in

J Clin Psychiatry 76:3, March 2015

the placebo group and 3.0% in the paliperidone monthly
group.

Mean change in PSP from baseline at month 15 signifi-
cantly favored paliperidone monthly over placebo (P=.014)
using MMRM analysis, and the least squares mean difference
between groups in change scores at month 15 was 3.3 (95%
CL 0.68 to 5.95) (Supplementary eFigure 1). To evaluate
the validity of the missing-at-random assumption for PSP,
several sensitivity analyses based on missing-not-at-random
were performed to assess robustness and consistency of find-
ings at the month 15 endpoint. These analyses confirmed
that paliperidone monthly was superior to placebo for
maintaining functioning as measured by PSP at endpoint
(Supplementary eTable 2).
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Fuetal

Figure 2. Kaplan-Meier Curves of Estimated Time to Relapse?

1.0

Log-rank P value: < .001
HR (placebo vs paliperidone monthly): 2.49
95% Cl of HR: (1.55 to 3.99)

0.9
@ 0.8 -
g by
-§ AL P - Relapse rate
vy - Paliperidone monthly = 15.2%
53 o7 e, Placebo = 33.5%
c® : -
S LN
£ [
g3 EEEEEE R
S 06 temmee -
33
®
£
it}

0.5

0.4

=== Placebo (n=170)
—— Paliperidone monthly (n = 164)
0.3 T T T T T T T T T T T T T T T T |
0 28 56 84 112 140 168 196 224 252 280 308 336 364 392 420 448

No. of subjects at risk
Placebo 170
Paliperidone monthly 164

167
160

155
152

141
142

131
133

120
129

110
125

*Day 0 denotes baseline of the double-blind phase.
Abbreviations: CI=confidence interval, HR = hazard ratio.

Days Since Randomization

102
120

95
19

89
115

82
112

78
109

75
105

73
102

70
102

67
102

37
64

Table 2. Hazard Ratio of Relapse

Risk of Relapse
Paliperidone (placebo vs
Placebo, Monthly, paliperidone 95% CI of
Event/n (%) Event/n (%) monthly)? Risk of Relapse P Value

All subjects 57/170 (33.5) 25/164 (15.2) 2.49 1.55to 3.99 <.001
Monotherapy 24/73 (32.9) 9/78 (11.5) 3.38 1.57 to0 7.28 .002
Adjunctive to antidepressants or mood stabilizers 33/97 (34.0) 16/86 (18.6) 2.03 1.11 to 3.68 .021
Antidepressants 15/40 (37.5) 7/38 (18.4) 2.38 0.97 to 5.86 .058
Mood stabilizers 18/57 (31.6) 9/48 (18.8) 1.78 0.80 to 3.98 157
Psychotic symptoms® 53/170 (31.2) 21/164 (12.8) 2.82 1.70 to 4.67 <.001
Mood symptoms© 48/170 (28.2) 18/164 (11.0) 2.93 1.70 to 5.04 <.001
Depressive 23/170 (13.5) 8/164 (4.9) 3.12 1.39 to 6.98 .006
Manic 16/170 (9.4) 5/164 (3.0) 3.62 1.32t0 9.89 .012
Mixed 9/170 (5.3) 5/164 (3.0) 1.93 0.65 to 5.78 238

*The instantaneous risk (hazard) of relapse for placebo-treated subjects compared to subjects treated with paliperidone monthly. Risk of
relapse, corresponding P values, and 95% Cls are from separate Cox proportional hazards regression models.

b8 subjects experienced a relapse without psychotic symptoms.
€16 subjects experienced a relapse with no mood symptoms.
Abbreviation: CI = confidence interval.

To further evaluate the clinical relevance and consistency
of PSP results, subject-level PSP data were examined as a
categorical endpoint. The proportion of placebo-treated sub-
jects with good functioning (PSP total score >70) was 50.6%
at double-blind baseline and 41.1% at endpoint, whereas it
was 57.9% at double-blind baseline and 59.0% at endpoint
(between-group difference, P=.002) for paliperidone
monthly treated subjects with good functioning.

Additional secondary efficacy analyses are summarized
in Supplementary eFigure 2. The LS-mean between-group
differences for change in HDRS-21, YMRS, PANSS, and
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CGI-S-SCA total scores all significantly favored paliperidone
monthly over placebo: HDRS-21 total scores: -2.5; 95% CI,
—-3.93t0-1.12; P<.001; YMRS total scores: -3.2; 95% CI, -4.53
to -1.83; P<.001; PANSS total scores: —6.9; 95% CI, -10.41
to -3.37; P<.001; CGI-S-SCA scores: -0.5; 95% CI, -0.69 to
-0.24; P<.001.

The proportions of subjects with CGI-S-SCA scores
of “not ill” to “mildly ill” at double-blind baseline were
95.9% (88/170) and 97.6% (74/164) for the placebo and
paliperidone monthly groups, respectively. These percent-
ages decreased at double-blind endpoint to 64.9% (45/168)
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Figure 3. Summary of Common TEAEs (>=2% in either treatment group)

Percent (%)
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PRelative risk value > I indicates greater risk of TEAEs with placebo, and <1 indicates greater risk with paliperidone monthly.
“The term blood prolactin increased included with the adverse event term hyperprolactinemia.
Abbreviations: CI=confidence interval, TEAE = treatment-emergent adverse event.

and 83.9% (46/161), respectively (between-group difference,
P<.001) (Supplementary eFigure 3A).

The proportion of subjects who were satisfied with
their antipsychotic medication per the MSQ scale favored
paliperidone monthly treatment: for placebo (93.5% of
subjects at double-blind baseline and 69.6% at endpoint)
compared with paliperidone monthly (94.5% at double-
blind baseline and 85.7% at endpoint) (between-group
difference, P<.001) (Supplementary eFigure 3B).

Safety

Common TEAEs reported during the double-blind phase
are shown in Figure 3. Most TEAEs were mild to moder-
ate. The most common (=5% incidence in either treatment
group) included schizoaffective disorder (placebo vs
paliperidone monthly: 5.9%, 3.0%), weight increased (4.7%,
8.5%), nasopharyngitis (3.5%, 5.5%), headache (3.5%, 5.5%),
and insomnia (7.1%, 4.9%). Serious TEAEs were reported in
9.4% and 5.5% of subjects in the placebo and paliperidone
monthly groups, respectively, with events related to psychi-
atric disorders the most frequent. Two deaths occurred in
the paliperidone monthly group. These included 1 death due
to overdose of sleeping pills and another due to coronary
artery disease. Both deaths were assessed by the investigator
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as not related to study drug. Three subjects (1.8%) in the
placebo group discontinued therapy because of TEAEs
(Méniére’s disease, hepatitis C, and insomnia), while 12
subjects (7.3%) in the paliperidone monthly group discon-
tinued due to TEAEs (cardiac failure congestive, fatigue,
blood glucose increased, weight increased, musculoskeletal
stiffness, akathisia, schizoaffective disorder, galactorrhea
[2 patients], dermatitis, cognitive disorder, and abdominal
discomfort). No significant differences between treatment
groups in TEAE incidence were identified (ie, the CI of the
relative risk values consistently crossed the boundary of 1).
Rates of extrapyramidal symptom (EPS)-related TEAEs
were 7.1% in the placebo group and 8.5% in the paliperidone
monthly group. Specific events included hyperkinesia (2.9%,
3.7%), parkinsonism (1.8%, 3.0%), tremor (2.4%, 1.2%), dys-
kinesia (1.8%, 0.6%), and dystonia (1.2%, 0). The percentage
of subjects using anti-EPS medications at any time during
double-blind treatment was 18.8% in the placebo group and
18.9% in the paliperidone monthly group.
Prolactin-related TEAEs were reported in 5.8% of women
who received placebo and in 13.9% receiving paliperidone
monthly; the most common were hyperprolactinemia/
blood prolactin increase (3.5%, 8.9%), amenorrhea (2.3%,
3.8%), and galactorrhea (1.2%, 3.8%). Prolactin-related
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TEAEs were reported in 1.2% of men receiving placebo and
7.1% receiving paliperidone monthly; the most common
of these was hyperprolactinemia/blood prolactin increase
(0%, 4.7%).

Glucose-related TEAEs occurred in 2.4% of subjects
receiving placebo and in 1.8% receiving paliperidone
monthly. The proportion of subjects with a >7% weight
increase was 6.0% for placebo and 13.0% for paliperidone
monthly. The mean (SD) weight change was —0.8 (4.5) kg and
-0.2 (6.1) kg for placebo and paliperidone monthly subjects,
respectively.

DISCUSSION

This double-blind study supports the efficacy and safety
of paliperidone monthly when used as monotherapy or
adjunctive therapy for maintenance treatment of schizoat-
fective disorder. Withdrawal of treatment for patients in the
placebo group previously stabilized on paliperidone monthly
treatment resulted in a 2.49-fold increased relapse risk com-
pared to continued treatment with paliperidone monthly,
supporting a protective effect in the schizoaffective disorder
population at high risk for poor adherence and relapse into
psychosis, depression, and/or mania. Consistent with this
potential benefit of paliperidone monthly therapy, the median
duration of exposure during the 15 months of observation
was 160 days longer with continued treatment compared
with withdrawal to placebo. These findings extend observa-
tions from schizophrenia trials®* demonstrating the ability
of paliperidone monthly to maintain efficacy for psychosis
and support maintenance effects for preventing emergence of
depression and mania symptoms in schizoaffective disorder.
These results support prior evidence that the paliperidone
molecule is effective and safe for acute management of these
schizoaffective disorder symptoms following relapse.>S

The efficacy of paliperidone monthly monotherapy
suggests that it may serve as a foundation for treatment
of patients with schizoaffective disorder. As monotherapy,
paliperidone monthly eliminates requirements for simulta-
neous management of multiple psychotropic medications for
physicians and daily oral medication adherence by patients.
In this study, the effect of treatment appeared smaller
with adjunctive therapy, which may reflect partial efficacy
of adjunctive treatment and/or more refractory illness in
patients requiring adjunctive therapies.

Relapse criteria in this study were designed to identify
early indicators of relapse, such as symptom worsening or
need for increase in psychotropic medications. These criteria
minimized the potential for patients to experience a fully
symptomatic relapse. Patients with an impending relapse
were immediately discontinued from the study for rapid
institution of standard treatment. This study design aspect
may have contributed to the relatively small observed treat-
ment effect for some secondary efficacy variables during
double-blind treatment phase and differences in changes in
overall functioning.

Improving and maintaining patient functioning beyond
symptom control is a key long-term treatment goal. The
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PSP score reflects the composite of 4 functional domains
(socially useful activities, personal/social relationships,
self-care, and disturbing/aggressive behavior). Results from
this study demonstrate that paliperidone monthly better
maintains long-term functioning as measured by the PSP,
providing potential value beyond maintenance of symptom
control. Biases associated with missing PSP data were care-
fully considered; however, the inherent issue of informative
censoring in a relapse-prevention study design may require
additional interpretation of the PSP data. Patient experience
with medication contributes to adherence. In this study,
patient satisfaction was better maintained with paliperidone
monthly treatment compared to placebo.

Enrolled subjects had a current and lifetime diagnosis of
schizoaffective disorder according to DSM-IV. On the basis
of investigator assessments following the release of DSM-5,
95% of randomized subjects also met DSM-5 diagnostic
criteria for schizoaffective disorder, confirming that the
study population represents patients with schizoaffective
disorder according to current diagnostic criteria.

The pattern of TEAEs was similar to those reported in
the previously conducted maintenance study of paliperidone
monthly in schizophrenia,® and no new safety concerns
were detected. Only patients who could be stabilized on
and tolerated treatment were included in the double-blind,
placebo-controlled study phase. The 25-week prior open-
label treatment with paliperidone monthly may have
minimized observations of TEAEs associated with treat-
ment. Tolerability and efficacy findings for the open-label
phase of this study will be reported elsewhere.

Consistent with most controlled efficacy studies, a
limitation of this study is that the subject population was
chosen to minimize confounding factors such as substance
dependence. It was also limited to patients who consented
to receive long-acting injectable therapy. Therefore, results
may not be generalizable to all patients with schizoaffective
disorder.

In conclusion, this study provides evidence that
paliperidone monthly significantly delayed and reduced risk
of relapse of psychotic, depressive, and manic symptoms and
better maintains functioning when used as monotherapy or
adjunctive therapy in patients with schizoaffective disorder.

Drug names: paliperidone palmitate (Invega Sustenna), risperidone
(Risperdal and others).
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eAPPENDIX 1

Key Exclusion Criteria and Statistical Analysis
Key Exclusion Criteria

Key exclusion criteria for this study were as follows: positive urine screen for cocaine, opiates,
phenylcyclohexylpiperidine, or amphetamines; meeting Diagnostic and Statistical Manual of
Mental Disorders, 4th edition (DSM-1V) for major depressive disorder, bipolar disorder, or
schizophrenia; meeting criteria for any other Axis | diaghosis except substance abuse; having
an Axis Il diagnosis of mental retardation or borderline personality disorder; meeting the DSM-IV
criteria for substance dependence (except for nicotine and caffeine dependence in the 3 months
before the screening visit; having attempted suicide within 12 months before the screening visit
or at imminent risk of suicide or violent behavior according to the investigator’s clinical
judgment; being in a first episode of psychosis (no prior history of psychotic symptoms); having
received therapy with both mood stabilizers and antidepressants, or having received therapy
with mood stabilizers or antidepressants that have been initiated or changed in dose within 30

days prior to screening.

Statistical Analysis

Efficacy and safety summaries for the double-blind (DB) relapse-prevention phase of the study
were based on the DB intention-to-treat (ITT) analysis set, which included all randomized
subjects who received at least 1 injection of DB study drug. The primary population for efficacy

was the DB ITT analysis set.

Primary Efficacy Endpoint



The primary efficacy endpoint for this study was the time between day 1 of the double-blind
period and the first documentation of a relapse during the relapse-prevention phase. The
primary efficacy null hypothesis was that there is no difference in the distribution of time-to-
relapse between the paliperidone monthly and placebo groups in patients with schizoaffective
disorder. Treatment differences for time to relapse were compared using a log-rank test
stratified by concomitant medication stratum (treatment with mood stabilizers or antidepressants
or no such treatment). The cumulative distribution function of the time-to-relapse was estimated
by the Kaplan-Meier method. Frequency counts were also compared for relapse and
discontinuations using a Cochran-Mantel-Haenszel (CMH) test stratified by concomitant

medication stratum.

The reasons for relapse were summarized. Time-to-relapse between treatment groups was
evaluated within each subgroup, treatment with concomitant medications (antidepressants or
mood stabilizers) and no concomitant treatment. Risk of relapse for the overall group, subgroup
of subjects on monotherapy and adjunctive therapy were also examined using Cox proportional
hazards models. In addition, a Cox proportional hazards model was extended to include 3 types
of mood events: manic, depressive and mixed. Test of hypotheses for any difference in risk of
relapse in mood event types was examined by the Global Competing Risk test. The Cox
proportional hazards model was also used to examine differences between treatment groups for

psychotic relapses.

Key Secondary Endpoint

The key secondary efficacy variable is the mean change from DB baseline in Personal and

Social Performance scale (PSP) score at DB endpoint (month 15). The corresponding null



hypothesis for the key secondary endpoint was that there is no difference in mean change from

DB baseline in the PSP score between paliperidone monthly and placebo at endpoint.

The overall type | error rate for testing paliperidone monthly versus placebo for both the primary
efficacy endpoint and key secondary efficacy endpoint was controlled at the two-sided .05
significance level using a fixed-sequence gatekeeper approach. Time to first relapse was tested
first, followed by change from baseline in PSP. If the null hypothesis corresponding to time to
first relapse was rejected, then the PSP would be tested at the 5% level, thus maintaining an

overall type | error rate of 5%.

The change from DB baseline in PSP score was analyzed using a mixed-model repeated
measures analysis of covariance (ANCOVA) model. Using this model, treatment effects at the
month 15 endpoint were estimated based on differences between least-squares (LS) mean.
Accompanying 95% confidence intervals for the LS mean differences between paliperidone
monthly and placebo were presented. The model included baseline PSP score as a fixed-effect
covariate; treatment, concomitant medication stratum (treatment with antidepressants or mood
stabilizers or no such treatment), country, and time (scheduled assessment visits) as fixed-
effect (categorical) factors, and the interaction between time and treatment. An unstructured

matrix was used for the covariance of the within-subject repeated measures.

Additional, supportive, sensitivity analyses (pattern mixture model, tipping-point analysis, and
pattern mixture modeling with multiple imputation) were performed to assess the robustness

and consistency of findings at the month 15 endpoint.



Pattern Mixture Model: This analysis allows missing data to be missing not at random
(MNAR). A repeated measures ANCOVA model for change in PSP included time as a
categorical factor, and a factor for completers versus early dropouts, as well as the interaction of

completion status by treatment and time.

Tipping-Point Analysis: Analysis of PSP score using an iterative process of worsening last
observation carried forward (LOCF) values for only the active treatment group (paliperidone

monthly ) were implemented.

Pattern Mixture Modeling with Multiple Imputation: The analysis was based on a normal
distribution pattern mixture model and multiple imputation for a monotone missing data pattern.
Multiple imputation was used to impute the missing data under missing data mechanisms for
which the missing data are MNAR, where the MNAR mechanisms reflect increasing departures

from missing at random.

In addition, subjects who achieved a PSP score 271 versus <70 were identified and
summarized. The incidence of PSP responders (PSP score 271 versus <70) was compared
between active treatment group and placebo. Differences between treatment groups were
evaluated based on the CMH mean score test using modified ridit scores, stratifying on

concomitant medication stratum and country.

Secondary Efficacy Endpoints



The actual values for Positive and Negative Symptom Scale, Young Mania Rating Scale,
Hamilton Rating Scale for Depression, 21-item version, Clinical and Global Impression of
Severity for Schizoaffective Disorder (CGI-S-SCA) scores were summarized for both open-label
(OL) and DB phases using the LOCF data in figures. The treatment group differences in the DB
phase were analyzed using an ANCOVA model at endpoint. The model included treatment,
concomitant medication stratum (treatment with antidepressants or mood stabilizers or no such
treatment), and country as fixed-effect design factors, and corresponding scale specific baseline
score as a covariate. Using this model, treatment effects were estimated based on differences
between least-squares (LS) mean. Within treatment group differences for change from baseline

were evaluated using a paired t-test.

Percentages of subjects reporting each CGI-S-SCA and Medication Satisfaction Questionnaire
levels were summarized for both OL and DB phases. Differences between treatment groups
was evaluated based on the CMH mean score test using modified ridit scores, stratifying on

concomitant medication stratum and country in the DB phase.



Supplementary eFigure 1: Arithmetic Mean (95% CI) PSP Score Over Time Using LOCF
Visits

Horizontal line indicates threshold of good functioning, PSP score = 70.

Abbreviations: CI = confidence interval, DB = double-blind, LOCF = last observation carried
forward, OL = open-label, PSP = Personal and Social Performance scale.

Supplementary eFigure 2. Secondary Endpoints

(A) PANSS total score; (B) HDRS-21 total score; (C) CGI-S-SCA total score (D), YMRS total

score.

All figures show the arithmetic mean (95% CI) over time using the LOCF in the double-blind
ITT analysis set.
Horizonal lines in each panel indicate threshold of stabilization/remission.
Abbreviations: CGI-S-SCA = Clinical Global Impression of Severity for Schizoaffective Disorder,
Cl = confidence interval, DB = double-blind, HDRS-21 = Hamilton Rating Scale for Depression,

21-item version, ITT = intention-to-treat, LOCF = last-observation carried forward, OL = open-
label, PANSS = Positive and Negative Syndrome Scale, YMRS = Young Mania Rating Scale.

Supplementary eFigure 3. Categorical Changes in CGI-S-SCA (A) and MSQ Scores (B)

X-AXxis = proportion of subjects.

Abbreviations: CGI-S-SCA = Clinical Global Impression of Severity for Schizoaffective Disorder,
DB = double-blind, ITT = intention-to-treat, MSQ = Medication Satisfaction Questionnaire, OL =
open-label, PBO = placebo



Supplemental efigure 1
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Supplemental efigure 2

Mean and 95% CI
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Supplemental efigure 3

Clinical Global Impr - Severity — Schizoaffective Disorder
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Supplementary eTable 1. Reasons for Relapse in the Double-Blind, Relapse-Prevention Phase

Placebo Paliperidone Monthly All Double-Blind
(N=170) (N=164) (N=334)
n (%) n (%) n (%)
Number of subjects with relapse 57 (33.5) 25 (15.2) 82 (24.6)
Reasons for relapse
Psychiatric hospitalization 12 (7.1) 5(3.0) 17 (5.1)
Interventions employed to avert hospitalizations 23 (13.5) 9 (5.5) 32 (9.6)
Deliberate self-injury, suicidal or homicidal ideation 3(1.8) 4(2.4) 7(2.1)
Self-injury 1 (0.6) 0 1(0.3)
Suicide attempt 0 0 0
Suicidal ideation 3(1.8) 4(2.4) 7(2.1)
Homicidal ideation 1(0.6) 1(0.6) 2 (0.6)
Violent behavior resulting in property damage 0 0 0
Worsening of PANSS items 10 (5.9) 3(1.8) 13 (3.9)
Worsening of clinical scores at 2 consecutive visits 25 (14.7) 10 (6.1) 35 (10.5)
225% increase in PANSS total score 16 (9.4) 5 (3.0) 21 (6.3)
210-point increase in PANSS total score when 7(4.1) 5 (3.0) 12 (3.6)
baseline score was <45
Worsening of PANSS items 6 (3.5) 4(2.4) 10 (3.0)
Increase in CGI-S-SCA overall score 12 (7.1) 5(3.0) 17 (5.1)



Note that subjects could have more than one reason for relapse.

Abbreviations: CGI-S-SCA = Clinical Global Impression of Severity for Schizoaffective Disorder, ITT = intention-to-treat, PANSS =
Positive and Negative Syndrome Scale.
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Supplementary eTable 2. PSP: LS Mean Differences at Study Endpoint

LS Mean Treatment
Difference (SE)

Method P value 95% ClI
MMRM?, month 15 3.3(1.33) .014 0.68, 5.95
PMM, month 15 2.1(1.32) .105 -0.44,4.73

PMM without covariate baseline score 3.3 (1.46) .023 0.44, 6.16

LOCF, tipping point 45 (1.32) <.001 1.94,7.15

Worsening relapsed paliperidone monthly subjects by 5% 4.1 (1.36) .002 1.47,6.80
Worsening relapsed paliperidone monthly subjects by 10% 3.7 (1.39) .008 0.98. 6.45
Worsening discontinued paliperidone monthly subjects by 5% 3.3 (1.36) .016 0.63, 5.97
Worsening discontinued paliperidone monthly subjects by 10% 2.0 (1.40) 145 -0.71, 4.80
Multiple imputation, month 15 3.9(1.72) .027 0.44,7.29
Worsening relapsed paliperidone monthly subjects by 5% 3.4 (1.72) .055 —-0.08, 6.79
Worsening discontinued paliperidone monthly subjects by 5% 25(1.71) .148 -0.91, 5.92

®Primary analysis.

Abbreviations: Cl = confidence interval, LOCF = last observation carried forward, LS = least squares, MMRM = mixed-model
repeated measures, PMM = pattern mixture model, PSP = Personal and Social Performance scale, SE = standard error.



