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Purpose: The goal of this study was to evaluate the safety and effectiveness of lurasidone
among patients with schizophrenia in a 12-week open-label extension study.

Patients and Methods: Patients who completed a 6-week, double-blind, placebo-con-
trolled study were enrolled in a 12-week open-label extension study with flexible dosing
of lurasidone at 40 or 80 mg/day. Safety assessments included adverse events, vital signs,
laboratory tests, and electrocardiogram (ECG) parameters. Effectiveness measures included
the Positive and Negative Syndrome Scale (PANSS) total score, Clinical Global Impression-
Severity Scale (CGI-S), Calgary Depression Scale for Schizophrenia (CDSS) and quality of
life measure.

Results: A total of 289 patients were enrolled in the open-label extension study. Rates of
treatment-emergent adverse events (TEAEs) were low; akathisia was the most common
TEAE with an incidence of 6.6%. There were 54 patients (18.7%) who discontinued the
extension study, with 17 (5.9%) discontinuing due to adverse events. Minimal or no effects
of lurasidone on weight, body mass index, metabolic parameters, prolactin, and ECG
parameters were evident. There was continued improvement to week 12 in PANSS and
CGI-S scores beyond the initial gains made during the prior 6-week double-blind study. Non-
responders to lurasidone 40 mg/day in the prior 6-week study showed a mean (standard
deviation) improvement from open-label baseline of 10.7 (13.8) points on the PANSS total
score after lurasidone dose was increased to a modal dose of 80 mg/day during the extension
study. Changes from double-blind baseline in CDSS and quality of life were maintained in
the extension study.

Conclusion: Treatment with lurasidone 40 or 80 mg once daily (flexibly dosed) continued
to be well tolerated with patients demonstrating further improvement in symptoms over the
course of a 12-week open-label extension study in patients with schizophrenia.
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Introduction
Schizophrenia is a disabling psychiatric disorder that is estimated to affect
21 million people worldwide.' The severity and chronicity of this disorder result
in substantial burden on the individual and society. These burdens are evident in
terms of decreased quality of life and poor functioning, increased morbidity includ-
ing cardiovascular disease, and lowered life expectancy.>”’

Negative symptoms, cognitive deficits, and mood symptoms all affect every day
functioning in those with schizophrenia.'® Cognitive impairments and negative symp-
toms adversely affect the long-term functional outcomes in schizophrenia.'"'? To

Received: 19 May 2021
Accepted: 24 July 2021
Published: 16 August 2021

Neuropsychiatric Disease and Treatment 2021:17 2683-2695 2683
© 2021 lyo et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
v No

and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0002-5384-857X
http://orcid.org/0000-0002-6100-5417
http://orcid.org/0000-0001-6105-4502
mailto:kentaro-takai@ds-pharma.co.jp
http://www.dovepress.com/permissions.php
https://www.dovepress.com

lyo et al

Dove

change the illness trajectory and reach recovery, continuous
effective treatment together with a high level of safety and
tolerability, are needed to prevent relapse and improve
functioning. "

Lurasidone is a novel second-generation antipsychotic
currently marketed in over 40 countries including the US,
Canada, the European Union, Switzerland, Australia,
Brazil, China, and Japan for the treatment of schizophrenia
in recommended doses between 40 and 160 mg/day. This
compound possesses high affinities for dopamine D,, ser-
otonin 5-hydroxytryptamine (5-HT),5, 5-HT, and nora-
drenaline o,c receptors as antagonist, and 5-HT;, as
partial agonist. Compared with other atypical antipsycho-
tics, lurasidone demonstrates similar binding affinities for
the D, and 5-HT,4 receptors, but greater affinity for ser-
otonin 5-HT,, receptors. Lurasidone displays weak affi-
nity for 5-HT,¢, histamine H; or muscarinic M; receptors
which are thought to be involved with metabolic syndrome
effects, weight gain and sedation.'® The pharmacokinetics
of lurasidone are dose proportional within a range of 20—
160 mg/day.

A meta-analysis of 8 short-term (6 week) placebo-
controlled studies conducted in the US, Europe, Asia,
and South America found that, in the treatment of schizo-
phrenia, lurasidone (40—160 mg/day) was efficacious rela-
tive to placebo in terms of change in positive symptoms,
negative symptoms, and general psychopathology.'
Lurasidone was also found in this meta-analysis to be
well tolerated with minimal effects on body weight, and
glucose and lipid parameters.'

Long-term continuation studies with lurasidone for
patients with schizophrenia have been conducted over 6
to 22 months. These studies found continued efficacy and
continued minimal effects on body weight and metabolic
parameters.'®'® A recent 26-week, open-label study of
lurasidone 40-80 mg/day extended these efficacy and
safety findings to patients with schizophrenia from Asia
(Japan, Taiwan, Korea and Malaysia).?® Two further
unpublished 52-week studies involving Japanese patients
with schizophrenia found continued efficacy and no clini-
cally significant safety problems with lurasidone doses of
20 to 120 mg/day and 40 to 120 mg/day, respectively
(Data on file, Sumitomo Dainippon Pharma Co., Ltd.).

In a recent 6-week double-blind, placebo-controlled
study (JEWEL study; EudraCT number: 2016-000060-
42), lurasidone 40 mg/day demonstrated various efficacy
and safety outcomes in a diverse patient population with
acute schizophrenia, including patients from Japan.?'

Since the JEWEL study adopted the inclusion/exclusion
criteria of a US study that demonstrated the efficacy and
safety of 80 and 160 mg/day of lurasidone,? further con-
firmation of the impact of the long-term effects of lurasi-
done on patients recruited in the criteria of the US study,
with extension to a Japanese population, is important. The
goal of the present study was to evaluate the longer term
safety and tolerability, and secondarily the effectiveness of
open-label lurasidone 40 or 80 mg/day in patients with
schizophrenia including patients from Japan who com-
pleted the JEWEL 6-week study and enrolled in a 12-
week extension study.

Patients and Methods
Study Design and Participants

This was a 12-week open-label extension study that fol-
lowed a multicenter, randomized, double-blind, placebo-
controlled, parallel-group 6-week study.?' The initial
6-week study was designed to evaluate the efficacy and
safety of lurasidone 40 mg/day administered to patients
with acute schizophrenia. The patients had to meet the
following key criteria: a Positive and Negative Symptom
Scale (PANSS)* total score >80; a PANSS item score >4
(moderate) on 2 or more of the following PANSS items:
delusions, conceptual disorganization, hallucinations, sus-
piciousness, or unusual thought content at both screening
and baseline; a score of 4 (moderately ill) or higher on the
Clinical Global Impressions-Severity of Illness (CGI-S)**
at screening and baseline; an acute exacerbation of mainly
positive symptoms. Patients were recruited at 73 clinical
sites in 5 countries (Japan, Ukraine, Russia, Romania,
Poland). In the extension study (clinical trial registration:
EudraCT Number: 2016-000061-23) reported here, eligi-
ble patients who completed the short-term double-blind
study, who were treated with either placebo or lurasidone
40 mg/day during the 6-week study, were treated with
flexibly-dosed 40 or 80 mg/day of open-label lurasidone
for an additional 12 weeks.

The study protocol and amendments received institu-
tional review board/ethics committee review at each site.
A list of the sites and Institutional Review Boards with
permit numbers is provided in Tables S1-1 and S1-2. The

study was conducted in compliance with the Declaration
of Helsinki and was consistent with Good Clinical
Practice. Written informed consent was obtained from all

patients prior to enrollment.
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To be eligible for the 12-week extension study, patients
needed to have completed the 6-week double-blind study
and all assessments on the final visit of that phase.
Excluded were patients judged to be an imminent risk of
suicide or injury to self or others or who answered “yes” to
item 4 (active suicidal ideation with some intent to act,
without specific plan) or item 5 (active suicidal ideation
with specific plan and intent) on the Columbia-Suicide
Severity Rating Scale (C-SSRS),” at the final visit of the
preceding 6-week double-blind study, which also served as
open-label baseline visit of the extension study. Also
excluded were patients who exhibited evidence of severe
tardive dyskinesia, severe dystonia, or other severe move-
ment disorder, as determined by the investigator, or who
required treatment with any potent cytochrome P450
(CYP) 3A4 inhibitors or inducers during the preceding
double-blind study.

Drug Administration and Concomitant

Medications

All patients received open-label lurasidone 40 mg/day
of the
Beginning at day 8, flexible dosing to 80 mg/day was

during week 1 12-week extension study.
permitted, if judged clinically necessary. Thereafter, an
increase or decrease in dose could occur at each visit.
Study visits occurred at open-label baseline and weeks 1,
2,4, 8, and 12 of the extension study. A follow-up visit
occurred at week 13. During the 12-week extension study,
study drug consisted of tablets containing lurasidone
40 mg and was administered orally, as one for 40 mg
and two for 80 mg once daily, in the evening, with food
or within 30 minutes after eating.

For the initial 6-week study, patients were required to
discontinue prohibited medications, including antipsycho-
tics, antidepressants, mood stabilizers, and other psycho-
tropics. During the open-label extension study, treatment
with antidepressant medications (except fluvoxamine) and/
or mood stabilizers (except carbamazepine and oxcarbaze-
pine) could be initiated. Treatment with benztropine
(<6 mg/day) was permitted as needed during both the
6-week double-blind study and 12-week open-label study
for the management of treatment-emergent movement dis-
orders. Biperiden, trihexyphenidyl, diphenhydramine or
promethazine were also permitted if benztropine was not
available, or if a subject had an inadequate response or
intolerability to benztropine treatment. Treatment with
propranolol (<120 mg/day) as needed for akathisia was

permitted. Concomitant use of lorazepam, zolpidem, tema-
zepam, brotizolam, triazolam, lormetazepam, zopiclone, or
eszopiclone was permitted within limits during both the
6-week study and 12-week extension study. Treatment
with fluoxetine, monoamine oxidase inhibitors, additional
antipsychotic medications, electroconvulsive therapy, her-
bal supplements (for psychotropic reasons), and antiar-
rhythmic drugs of Class 1A or of Class 3 were

prohibited during the open-label extension study.

Safety Assessments

Safety endpoints during the 12-week extension study
included reported treatment-emergent adverse events
(TEAEs), laboratory tests (Hemoglobin Alc [HbAlc],
total cholesterol, triglycerides, fasting blood glucose,
serum prolactin), vital signs, waist circumference, body
weight (from physical), body mass index (BMI), QTc
interval determined from electrocardiography (ECG) mea-
surements, and use of concomitant antiparkinsonian drugs.
The
Symptom Scale (DIEPSS)*® was also administered to

clinician-rated  Drug-Induced  Extrapyramidal
assess extrapyramidal symptoms induced by antipsycho-
tics. Emergence of suicidality was evaluated using the
C-SSRS. TEAEs, vital signs, body weight, DIEPSS, and
C-SSRS were measured at each study visit including the
week 13 follow-up visit. ECGs were conducted at open-
label baseline and weeks 4 and 12 (or the early termination
visit). The clinical laboratory panel including urinalysis
was conducted at open-label baseline and weeks 4, 8,
and 12. TEAESs of special interest were identified as extra-
pyramidal symptoms, hyperglycemia and new-onset dia-
betes mellitus, dyslipidemia, and

weight  gain,

hypersensitivity. TEAEs classified based on

MedDRA Version 19.1.

were

Effectiveness Assessments

Effectiveness measures included the PANSS total score
and the CGI-S, administered at open-label baseline and
weeks 1, 2, 4, 8, and 12. In addition, the Calgary
Depression Scale for Schizophrenia score (CDSS)?’ was
administered at open-label baseline and weeks 4 and 12.
Also evaluated were PANSS subscale scores and PANSS
5-factor Lindenmayer”™ model scores including negative
symptoms, excitement, cognitive disorders, positive symp-
toms, and anxiety/depression. The self-reported Euroqol-5
Dimensions-3 levels (EQ-5D-3L)*° was obtained at base-
line and week 12. An additional outcome was time to all-
cause discontinuation from open-label baseline.

Neuropsychiatric Disease and Treatment 2021:17

2685

Dove:


https://www.dovepress.com
https://www.dovepress.com

lyo et al

Dove

Statistical Analysis
An “all patients enrolled” population was defined as all
patients who provided informed consent for the open-label
extension study. The safety population included patients
who received at least 1 dose of open-label study drug during
the extension study. An intent-to-treat (ITT) population was
defined as all patients who received at least 1 dose of open-
label study drug during the extension study, had both dou-
ble-blind and open-label baseline PANSS total score assess-
ments, and at least 1 post-open-label baseline PANSS total
score assessment. Double-blind baseline is defined as the
last non-missing measurement taken prior to or on the date
of first dose of double-blind study medication (including
unscheduled assessments) in the 6-week double-blind study:.
Open-label baseline is defined as the last non-missing
assessment in the 6-week double-blind study. In addition
to examination of the overall safety and ITT samples, the
subgroup of patients from Japan was also examined for both
safety and effectiveness. Data for the extension study were
also examined for the patients who had received lurasidone
40 mg/day (lurasidone-lurasidone), and separately for those
who had received placebo (placebo-lurasidone), during the
prior 6-week double-blind study. Effectiveness during the
extension study was also examined for those that failed to
respond to lurasidone 40 mg/day during the prior 6-weeks
double-blind study. Non-response was defined as less than
a 20% reduction from double-blind study baseline to open-
label study baseline on the PANSS total score. Alternative
definitions of non-response were also examined,
including percent improvement from double-blind baseline
to open-label baseline <30% and open-label baseline >80.
Descriptive statistics were used to summarize safety
and effectiveness outcomes. No statistical inference meth-
ods were used. Two-sided 95% confidence intervals (Cls)
were calculated whenever appropriate. The primary safety
analyses were summaries (number and percent of patients)
of TEAEs, TEAEs leading to discontinuation, and serious
adverse events (SAEs). Mean change from double-blind
and open-label baseline to each of the post open-label
baseline visits was summarized for vital signs, laboratory
values, DIEPSS total score, PANSS total score, PANSS
subscale scores, PANSS S5-factor Lindenmayer model
scores, CDSS total score, CGI-S score, and EQ-5D-3L.
For time to all-cause discontinuation from open-label
baseline, the median and 25th percentile of time to dis-
continuation and their 95% CIs were calculated using the
Kaplan—Meier method. For patients with missing assess-
ment at week 12 of the extension study, a last observation

carried forward (LOCF) endpoint was derived, using the
last post-baseline value in the open-label study up to 7
days after the last dose of open-label study drug. All data
analyses were conducted using SAS Version 9.4.

Results
Patient Disposition and Baseline

Characteristics

A total of 593 patients were screened to achieve 483
randomized (247 to lurasidone 40 mg/day and 236 to
placebo) to the 6-week double-blind study (Figure 1). Of
those 375 patients who completed the 6-week study, 289
enrolled in the 12-week extension study (148 from lurasi-
done 40 mg/day and 141 from placebo). A total of 54
patients (18.7%) discontinued the extension study. The
primary reasons for discontinuation of the extension
study were withdrawal by patient (9.7%) and adverse
event (5.9%). All patients who enrolled in the extension
study were included in the safety analyses. Two patients
from the lurasidone 40 mg/day 6-week study group did not
have assessments after the open-label baseline and there-
fore were excluded from the ITT population. Patient dis-
position for the subgroup of Japanese patients is provided
in Table S2.

The mean (standard deviation [SD]; range) age of the
sample enrolled in the 12-week open-label study was 40.1
(11.2; 18-70) years (Table 1), and the majority of patients
(257, 88.9%) were <55 years old. There were similar num-
bers of men and women. Sample sizes by country were
Japan 71, Ukraine 124, Russia 82, Romania 9, and Poland
3. These characteristics were similar for lurasidone-lurasi-
done group compared to placebo-lurasidone group.

Concomitant medications used over the course of the
12-week extension study included antiparkinsonian (n =
21, 7.3%), anxiolytics (n = 66, 22.8%), hypnotics/seda-
tives (n = 49, 17.0%), and other antipsychotics (n = 36,
12.5%);
a protocol violation. Lorazepam (n = 55, 19%) was the

concomitant use of an antipsychotic was

most commonly used anxiolytic, while brotizolam (n = 24,
8.3%), eszopiclone (n = 12, 4.2%), and triazolam (n = 10,
3.5%) were the more commonly used hypnotics/sedatives.

Study Drug Exposure

The mean (SD) duration of days of study drug exposure
was 75.4 (21.4), with a median of 84 days, and the overall
mean (SD) daily dose of lurasidone during the extension
study was 57.1 (16.6) mg/day (Table S3). A modal dose of
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Screened for eligibility (n=593)

Excluded (n=110)

¢ Inclusion/exclusion criteria not met (n=85)
Withdrawal by subject (n=20)
Pl decision (n=2)

| Randomized (n=483) |

Sponsor decision (n=2)
Adverse event (n=1)

Allocation: 6-week
double-blind phase

Enroliment: 6-week
double-blind phase

l

Lurasidone 40 mg/day (n=247)
* Received intervention (n=247)

e Completed (n=199)

Placebo (n=236)
* Received intervention (n=235)
e Completed (n=176)

l

A 4

Lurasidone (flexible
dosing)

‘ Enroliment: 12-week ’
e Treated (n=148)

open-label phase

/|

e Completed (n=118)

Lurasidone (flexible
dosing)

e Treated (n=141)

e Completed (n=117)

N\

Discontinued (n=30)

¢ Adverse event (n=7)

o Lack of efficacy (n=2)

« Withdrawal by subject (n=18)
¢ Other (n=3)

A 4
Efficacy (n=146)
Safety (n=148)

Analysis: 12-week
open-label phase

Figure | Patient disposition.
Abbreviation: Pl, principal investigator.

lurasidone 40 mg/day in the extension study was provided
to 153 (52.9%) patients (74 in lurasidone-lurasidone and
79 in placebo-lurasidone) and 80 mg/day was provided in
the extension study to 136 (47.1%) patients (74 in lurasi-
done-lurasidone and 62 in placebo-lurasidone).

Safety

Treatment with lurasidone over the course of the 12-week
extension study was generally well tolerated in the patients
with schizophrenia. A total of 146 (50.5%) patients experi-
enced 1 or more TEAEs during the study. Akathisia was
the most frequently reported TEAE (6.6%), followed by
nasopharyngitis  (5.9%), and schizophrenia (5.5%)
(Table 2). Rates of TEAEs were similar for both lurasi-
done-lurasidone and placebo-lurasidone groups. The inci-
dence of TEAEs did not increase with duration of
treatment (Table S4). The highest incidence of TEAEs
occurred during the first month of open-label lurasidone
treatment (110 patients, 38.1%).

Most of the TEAEs were mild to moderate in severity,
and severe TEAEs occurred in 11 (3.8%) patients during
the extension study. Study drug-related TEAEs occurred in
100 (34.6%) patients. SAEs occurred in 14 (4.8%)

Discontinued (n=24)

« Adverse event (n=10)

* Lack of efficacy (n=2)

« Withdrawal by subject (n=10)
« Protocol violation (n=1)

e Other (n=1)

A 4
Efficacy (n=141)
Safety (n=141)

patients, with schizophrenia in 4.2%, and anxiety, impul-
sive behavior and suicide attempt in 0.3% each. Study
drug discontinuation due to TEAEs was relatively low
and occurred in 18 (6.2%) patients, with 10 of these
discontinuing due to a drug-related TEAE. No deaths
were reported during the study.

TEAESs of special interest occurred in relatively low
frequencies. There were 28 (9.7%) patients who experi-
enced any extrapyramidal TEAEs (11 in the lurasidone-
lurasidone group and 17 in the placebo-lurasidone group).
The most commonly experienced TEAE was akathisia
(6.6%) followed by parkinsonism (2.1%). Hyperglycemia
and new onset diabetes mellitus were experienced by
5.9%, and dyslipidemia by 0.7% during the extension
study. There were 8 (2.8%) patients who reported
a TEAE of weight gain. Hypersensitivity was experienced
by 12 (4.2%) patients. None of the TEAEs of special
interest were severe and none led to study discontinuation
except for 2 patients who experienced hypersensitivity.

There were no clinically significant mean changes from
double-blind or open-label baseline to endpoint in blood
chemistry (including serum prolactin), hematology, or urina-
lysis (Table 3). For body weight (obtained from physical),
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Table I Demographics and Open-Label Baseline Characteristics

Table 2 Summary of Adverse Events That Occurred in at Least

of Patients in the Open-Label Treatment Period (Safety 2% of Subjects in the Overall Population (Safety Population)
Population) R
Total- Lurasidone- Placebo-
Total- Lurasidone- Placebo- Lurasidone Lurasidone Lurasidone
Lurasidone Lurasidone Lurasidone
(N=289) (N=148) (N=141) (N=289) (N=148) (N=141)
n (%) n (%) n (%) n (%) n (%) n (%)
Male 145 (50.2) 72 (48.6) 73 (51.8) Any TEAE 146 (50.5) 73 (49.3) 73 (51.8)
R Akathisia 19 (6.6) 7(47) 12 (8.5)
ace
White 216 (747) 108 (73.0) 108 (76.6) Nas.ophar'yn.gltls 17 (5.9) 6 (4.1) Il (7.8)
Asian 72 249) 39 (26.4) 33 (234) Schlzop.hrenla 16 (5.5) 7 (4.7) 9 (6.4)
Native Hawaiian or Other 1 (0.3) 1 0.7) 0 Insomnia 13 (45) 7 (47) 6 (43)
Pacific Islander Nausea 12 (4.2) 4(2.7) 8 (5.7)
Mean (SD) | Mean (SD) | Mean (SD) Blood prolactin 11 (3.8) 8 (5.4) 321
increased
Age, years 401 (112) | 410(109) | 39.1(115) Constipation 1 (38) 5 (34) 6 (4.3)
Time since initial onset of 10.4 (8.2) 10.8 (8.0) 10.1 (8.4) Headache C) 8(54) 3@
schizophrenia, years® Anxiety 9 (3.1) 534 4 (2.8)
Time since onset of current | 19.6 (129) | 19.6 (133) | 19.6 (12.5) Back pain 62 204 4(28)
exacerbation of psychotic Cough 6 (2.1) 4 (2.7) 2(1.4)
symptoms, days Parkinsonism 6 (2.1) 2 (1.4) 428
Body weight, kg 71.7.(153) 71.8 (148) 717 (15.9) Notes: Total-lurasidone = lurasidone 40 mg/day or placebo during 6-week double-
s blind study followed by lurasidone (flexibly dosed) during 12-week open-label study.
Open-label Baseline Lurasidone-lurasidone = lurasidone 40 mg/day during 6-week double-blind study
PANSS total score 80.5 (15.8) 784 (15.3) 82.6 (16.0) followed by lurasidone (flexibly dosed) during 12-week open-label study. Placebo-
CGI-S score 3.9 (0.9) 3.7 (0.8) 4.0 (0.9) lurasidone = placebo during 6-week double-blind study followed by lurasidone
(flexibly dosed) during 12-week open-label study. Number (%) of patients is

Notes: “Calculated relative to date of informed consent for double-blind study. If
only the year was reported for date of onset of schizophrenia, then the time since
initial onset of schizophrenia was set to missing, “open-label baseline was defined as
the last nonmissing measurement taken in the double-blind study. Calculated rela-
tive to date of informed consent for double-blind study. If only the year was
reported for date of onset of schizophrenia, then the time since initial onset of

schizophrenia was set to missing. Total-lurasidone = lurasidone 40 mg/day or
placebo during 6-week double-blind study followed by lurasidone (flexibly dosed)
during 12-week open-label study. Lurasidone-lurasidone = lurasidone 40 mg/day
during 6-week double-blind study followed by lurasidone (flexibly dosed) during 12-
week open-label study. Placebo-lurasidone = placebo during 6-week double-blind
study followed by lurasidone (flexibly dosed) during |12-week open-label study.

few markedly abnormal (>7.0%) decreases or increases were
observed from open-label baseline (7 [2.4%] patients and 12
[4.2%] patients, respectively).

There were no clinically meaningful mean changes from
double-blind or open-label baseline QTcB and QTcF intervals.
The incidence of patients with abnormal post-baseline ECG
results for heart rate, QRS, QT, and QTcF occurred in relatively
low frequencies. No patient had a QTcB or QTcF interval >500
msec and an increase from double-blind or open-label baseline
of >60 msec.

DIEPSS total scores, excluding the overall severity, were
stable throughout the 12 weeks of the extension study. In the
overall safety population, the mean (SD) change in DIEPSS
total score from double-blind baseline and open-label base-
line were —0.3 (1.3) and 0.0 (0.9) at Week 12 and —0.2 (1.3)
and 0.0 (0.8) at LOCF endpoint, respectively. The DIEPSS

shown. Subjects were counted only once within each preferred term. Subjects
may appear with more than | preferred term. Treatment-emergent adverse events
were defined as adverse events that started on or after the date of first dose of
open-label study drug.

Abbreviation: TEAE, treatment-emergent adverse event.

overall severity scores largely remained none/normal (210
patients, 86.8%) to minimal/questionable (27 patients,
11.2%) following 12 weeks of open-label lurasidone treat-
ment. There were no patients whose DIEPSS overall severity
scores were moderate or severe at week 12.

The proportion of patients who had at least 1 occurrence
of suicidal ideation as measured by the C-SSRS was low
(2.4%, 7 of 289 patients). The number of patients with the
most severe ideation overall included 6 with Type 1 and one
with Type 4 who had one suicide attempt.

When the summaries of TEAEs were analyzed for
Japanese patients who continued in the open-label extension
study, lurasidone treatment at 40 or 80 mg/day was generally
safe and well tolerated, with safety outcomes consistent with
the findings in the overall population (Table S5).

Effectiveness
Treatment effectiveness was broadly evident across out-

come measures, including maintenance of reductions
from the 6-week double-blind study on the PANSS
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Table 3 Mean (SD) Change from Open-Label Baseline to Week 12 in Weight, BMI, Laboratory Parameters, and ECG Parameters

(Safety Population)

Parameter Total-Lurasidone Lurasidone-Lurasidone Placebo-Lurasidone
n Mean (SD) n Mean (SD) n Mean (SD)
Body weight (kg) 242 0.14 (2.51) 123 0.25 (2.73) 119 0.03 (2.26)
BMI (kg/m?) 242 0.05 (0.87) 123 0.09 (0.95) 119 0.01 (0.77)
Triglycerides® (mg/dL) 226 0.5 (63.34) 114 6.4 (59.11) 112 —5.6 (67.11)
Total cholesterol® (mg/dL) 226 3.24 (33.52) 114 5.03 (33.27) 112 1.43 (33.83)
LDL cholesterol® (mg/dL) 226 0.13 (26.88) 114 1.06 (26.36) 112 —0.82 (27.48)
HDL cholesterol® (mg/dL) 226 2.90 (12.27) 114 2.85 (11.87) 112 2.95 (12.71)
Blood glucose® (mg/dL) 223 0.85 (15.09) 112 1.50 (17.98) 11 0.19 (11.51)
Hemoglobin Alc (%) 237 0.05 (0.38) 121 0.03 (0.46) 16 0.06 (0.26)
Serum prolactin, overall (ug/L) 236 1.54 (25.78) 120 1.94 (33.67) 116 1.13 (13.56)
Serum prolactin, men 120 —0.40 (9.25) 57 —0.96 (9.21) 63 0.11 (9.32)
Serum prolactin, women 116 3.55 (35.51) 63 4.56 (45.66) 53 2.33 (17.33)
ECG: heart rate (beats/min) 247 —0.5 (12.93) 126 0.9 (12.58) 121 =1.9 (13.19)
ECG: RR interval (msec) 247 6.5 (148.16) 126 —10.2 (139.45) 121 23.8 (155.38)
ECG: PR interval (msec) 246 1.5 (15.94) 125 0.1 (15.26) 121 3.0 (16.53)
ECG: QT interval (msec) 246 1.4 (25.37) 125 —1.5 (24.56) 121 4.5 (25.94)
ECG: QTcF interval (msec) 246 0.4 (15.96) 125 —0.2 (13.82) 121 1.0 (17.95)

Notes: ® Fasting was required per protocol. Total-lurasidone = lurasidone 40 mg/day or placebo during 6-week double-blind study followed by lurasidone (flexibly dosed)
during |2-week open-label study. Lurasidone-lurasidone = lurasidone 40 mg/day during 6-week double-blind study followed by lurasidone (flexibly dosed) during 12-week
open-label study. Placebo-lurasidone = placebo during 6-week double-blind study followed by lurasidone (flexibly dosed) during 12-week open-label study.
Abbreviations: HDL, high density lipoprotein; LDL, low density lipoprotein; ECG, electrocardiogram; SD, standard deviation.

total score, PANSS subscale scores, and PANSS 5-factor
Lindenmayer model scores throughout the 12-week,
open-label extension study. For the extension study over-
all ITT population, the PANSS total score mean (SD)
changes from double-blind and open-label baselines
were —29.4 (17.6) and —8.8 (13.3) at LOCF endpoint of
the extension study, respectively (Figure 2). Similar evi-
dence for continued effectiveness during the extension
study was seen on the CGI-S. The CDSS score tended to
be the same as in the previous 6-week study (Table 4).
Continued effectiveness of lurasidone during the exten-
sion study was also apparent for the subgroup of patients
from Japan (Figure 3). The mean (SD) change in PANSS
total score relative to open-label baseline was —8.2
(13.1) at week 12 and —6.1 (13.4) at LOCF endpoint
for the Japanese extension study subgroup (Table S6).
Changes on effectiveness measures were generally simi-
lar for other countries and by races (Table S7-1 and
S7-2).

The mean (SD) change in PANSS total score from
double-blind and open-label baseline to LOCF endpoint,
respectively, were —32.7 (17.7) and —7.8 (12.8) for patients
with a modal dose of lurasidone 40mg/day (n = 151), and
—25.7 (16.7) and —10.0 (13.7) for patients who had
a modal dose of lurasidone 80mg/day (n = 136).

Among patients who failed to respond to lurasidone
40 mg/day during the 6-week double-blind study (non-
responder, defined as percent reduction from double-blind
baseline to open-label baseline <20%), those (n = 11) that
received a modal flexible dose of 40 mg/day during the
12-week extension study showed a mean (SD) improve-
ment on the PANSS total score of —15.7 (18.4) points from
their double-blind baseline and —6.2 (16.7) points from
their open-label baseline to LOCF endpoint (Table S8-1).
The non-responders from the double-blind study (n = 28)
who received a modal dose of 80 mg/day during the
extension study showed even larger improvements, with
a mean (SD) change of —17.1 (13.2) from double-blind
baseline and —10.7 (13.8) from open-label baseline.
Similar changes were evident for alternative definitions
of non-response (Tables S8-2 and S8-3). Furthermore, the

Japanese subgroup showed the same tendency of increase
effect as the whole population (Tables S9-1-S9-3).
Measures of quality of life (EQ-5D-3L and EQ VAS)
also improved over time with lurasidone treatment
(Table 4). At Week 12, there was an overall mean (SD)
increase of 0.097 (0.190) and 0.028 (0.141) relative to
double-blind and open-label baseline on EQ-5D-3L index
scores, respectively. Similarly, after 12 weeks of lurasi-

done treatment, there was an overall mean (SD) increase in
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Figure 2 PANSS total score — mean change from double-blind baseline over time (Intent-to-treat population).

Notes: Total-lurasidone = lurasidone 40 mg/day or placebo during 6-week double-blind study followed by lurasidone (flexibly dosed) during 12-week open-label study.
Lurasidone-lurasidone = lurasidone 40 mg/day during 6-week double-blind study followed by lurasidone (flexibly dosed) during 12-week open-label study. Placebo-lurasidone
= placebo during 6-week double-blind study followed by lurasidone (flexibly dosed) during 12-week open-label study.

Abbreviations: DB, double-blind; OL, open-label; LOCF, last observation carried forward.

EQ VAS scores of 16.8 (24.1) and 5.3 (18.8) relative to
double-blind and open-label baseline, respectively.

A Kaplan—Meier plot for time to all-cause disconti-
nuation is presented in Figure 4. The 25th percentile
was not reached and median time to study treatment
discontinuation could not be estimated. The probability
of patients prematurely discontinuing from lurasidone
treatment during the extension study was similar for
both
groups.

lurasidone-lurasidone and placebo-lurasidone

Discussion

The results of this 12-week extension study demonstrated that
treatment with lurasidone 40 or 80 mg/day (flexibly dosed) was
generally well tolerated in the patients with schizophrenia
including Japanese subgroup. Rates of TEAEs were similar
for patients who had received prior placebo vs lurasidone in the
prior 6-week double-blind study. Of particular note, there was
alow occurrence of TEAES of special interest (extrapyramidal,
hyperglycemia and new-onset diabetes mellitus, dyslipidemia,
weight gain, hypersensitivity). None of these TEAEs severe
and hypersensitivity was the only TEAE of special interest that
led to discontinuation, in two patients.

The pattern of specific TEAEs evident during the 12-week
study with
common adverse events reported in previous lurasidone
short-term double-blind clinical studies. In two of the short-
term studies of lurasidone for schizophrenia, the largest differ-

open-label  extension was  consistent

ences between drug and placebo in the incidence of specific

adverse events over the course of 6 weeks of treatment were for
akathisia, somnolence, and abdominal discomfort (or
nausea).”>" In addition to schizophrenia and nasopharyngitis,
akathisia and nausea were also among the more common
adverse events during the current 12-week extension study,
though occurring at a low overall incidence (akathisia at 6.6%
of patients was the most common TEAE). Although study
designs differ, the incidence of akathisia for some antipsycho-
tic drugs in patients with schizophrenia has been reported* to
be 3-13% across various studies, and the current result is also
within that range. The lack of noticeable effects on weight,
BMI, metabolic parameters, prolactin, and ECG parameters in
the current study is consistent with previous safety
findings,>**' and the double-blind study that preceded the
extension study reported here.?' It is speculated that these
minimal effects on weight and metabolic parameters are due
to the lack of clinically relevant affinity of lurasidone for the
receptors (H;-histamine and 5-HT),.) that are believed to be
associated with weight gain.'*** The continued minimal effect
of lurasidone on metabolic parameters across 12 weeks of
extension treatment following 6 weeks of initial treatment is
of particular clinical importance given the fact that the medical
problems associated with metabolic syndrome develop over
time and that individuals with schizophrenia are at high risk for
metabolic syndrome.**

Patient symptoms, as measured by the PANSS total,
subscale scores, 5-factor Lindenmayer model scores, and
CGI-S showed continued improvement during the 12-
week extension study beyond the gains made during the
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Table 4 Mean (SD) Change from Double-Blind and Open-Label Baseline to LOCF Endpoint in Secondary Efficacy Measures (ITT

Population)
Total-Lurasidone Lurasidone-Lurasidone Placebo-Lurasidone
(N=287) (N=146) (N=141)

PANSS positive symptom subscale

Change from DB baseline —9.0 (5.4) —9.7 (4.9) —8.2 (5.8)

Change from OL baseline —2.6 (44) -2.3 (3.9) -3.0 (4.8
PANSS negative symptom subscale

Change from DB baseline —5.4 (4.7) —5.6 (4.7) =5.1 (4.6)

Change from OL baseline —1.8 (3.5) -1.5 3.5) -2.1 (3.5)
PANSS general psychopathology

Change from DB baseline —15.0 (9.8) —15.6 (9.5) —14.4 (10.0)

Change from OL baseline —4.4 (7.6) —3.7 (6.8) —5.1 (8.3)
PANSS 5-factor Lindenmayer model
scores
Negative symptoms

Change from DB baseline —5.3 (4.5) —5.6 (4.7) —5.0 (4.3)

Change from OL baseline —1.6 (3.3) -1.4 (3.2) -1.9 34)
Excitement

Change from DB baseline -3.6 (3.3) —4.0 (2.8) -3.2 (3.8)

Change from OL baseline -1.0 (2.7) -0.9 (2.4) -1.0 (2.9)
Cognitive disorders

Change from DB baseline -3.7 (3.0 -3.8 (2.9) -3.7 3.1)

Change from OL baseline -1.2 (2.5) -0.9 (2.3) -1.5(2.7)
Positive symptoms

Change from DB baseline —5.6 (3.6) —6.0 (3.5) -53 (3.7)

Change from OL baseline -1.8 (2.9) —1.5 (2.6) 2.1 3.1)
Anxiety/depression

Change from DB baseline =53 (4.1) =55 (4.1) -5.2 (4.0)

Change from OL baseline -1.3 (34) -1 (3.3) -1.5 (3.5)
CGI-S score

Change from DB baseline -1.5(1.0) —-1.5 (0.9) =14 (1.1)

Change from OL baseline —0.5 (0.9) —0.3 (0.8) —0.6 (0.9)
CDSS score®

Change from DB baseline -2.2 (3.5) -2.1 3.5) -2.3 (3.5)

Change from OL baseline -0.4 (2.3) -0.2 2.4) -0.6 (2.1)
EQ-5D-3L index score®

Change from DB baseline 0.097 (0.190) 0.105 (0.187) 0.090 (0.195)

Change from OL baseline 0.028 (0.141) 0.026 (0.133) 0.030 (0.150)

Notes: *The number of patients are 280 in total-lurasidone, 144 in lurasidone-lurasidone, and 136 in placebo-lurasidone, "endpoint is week 12 and the number of patients
are 271 in total-lurasidone, 138 in lurasidone-lurasidone, and 133 in placebo-lurasidone, respectively. Total-lurasidone = lurasidone 40 mg/day or placebo during 6-week
double-blind study followed by lurasidone (flexibly dosed) during 12-week open-label study. Lurasidone-lurasidone = lurasidone 40 mg/day during 6-week double-blind study
followed by lurasidone (flexibly dosed) during 12-week open-label study. Placebo-lurasidone = placebo during 6-week double-blind study followed by lurasidone (flexibly
dosed) during |12-week open-label study.

Abbreviations: LOCF, last observation carried forward; PANSS, Positive and Negative Syndrome Scale; DB, double-blind; OL, open-label; CGI-S, Clinical Global
Impressions — Severity scale; CDSS, Calgary Depression Scale for Schizophrenia; EQ-5D-3L, Euroqol-5 dimensions-3 levels.

initial 6-week double-blind study. This was evident for Non-responders to lurasidone 40 mg/day during the
patients who received either lurasidone 40 mg/day or 6-week double-blind study were administered lurasidone

placebo during the 6-week double-blind study. 80 mg/day during the 12-week extension study and showed
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Figure 3 PANSS total score in Japanese subpopulation — mean change from double-blind baseline over time.

Notes: Total-lurasidone = lurasidone 40 mg/day or placebo during 6-week double-blind study followed by lurasidone (flexibly dosed) during |12-week open-label study.
Lurasidone-lurasidone = lurasidone 40 mg/day during 6-week double-blind study followed by lurasidone (flexibly dosed) during 12-week open-label study. Placebo-lurasidone
= placebo during 6-week double-blind study followed by lurasidone (flexibly dosed) during 12-week open-label study.

Abbreviations: DB, double-blind; OL, open-label; LOCEF, last observation carried forward.
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Figure 4 Time from open-label baseline to all-cause discontinuation-Kaplan—Meier Plot (Intent-to-treat population).

Notes: r = number of patients at risk at that time point. Total-lurasidone = lurasidone 40 mg/day or placebo during 6-week double-blind study followed by lurasidone
(flexibly dosed) during 12-week open-label study. Lurasidone-lurasidone = lurasidone 40 mg/day during 6-week double-blind study followed by lurasidone (flexibly dosed)
during 12-week open-label study. Placebo-lurasidone = placebo during 6-week double-blind study followed by lurasidone (flexibly dosed) during 12-week open-label study.

improvement in symptoms. This dose-increase effect was also
observed in the Japanese subpopulation of patients. In
a previous study, a lurasidone dose increase from 80 to
160 mg/day for early (2 weeks) non-responders resulted in
significant improvement in PANSS total scores.>> As some
treatment guidelines recommend assessing efficacy with opti-

mal dose in at least 2-4 weeks,>®*’

including multiple
episodes,*® this dose increase range would be more relevant
to real world clinical practice of lurasidone treatment of

schizophrenia.

Negative symptoms, cognitive dysfunction, and mood
disorders often remain after suppressing positive symp-
toms of schizophrenia such as hallucinations and
delusions.>®*!' Although second generation antipsycho-
tics have been reported to be effective not only for posi-
tive symptoms but also for negative symptoms, adverse
events such as weight gain and movement disorders
caused by some of these agents often prevent continued
treatment with the same agent.**** Therefore, high safety

are required to maintain good adherence during the
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maintenance phase to prevent relapse. In previous studies,
treatment with lurasidone compared to placebo has
resulted in a broad range of benefits including improve-
ments in depressive symptoms and the cognitive impair-
ments of schizophrenia.***> Such broad improvements
were also evident in the current study, in which improve-
ments in all of the PANSS 5-factor Lindenmayer model
scores were demonstrated over the course of the 12-week
extension study along with good tolerability and minimal
changes in metabolic parameters and weight gain. In
regard to relapse, a double-blind, placebo-controlled ran-
domized withdrawal 28-week study of lurasidone 40—
80 mg/day for schizophrenia previously found
a significant advantage of lurasidone compared to placebo
in time to relapse with a 33.7% reduction in risk of
relapse.*® The safety profile and wide-ranging efficacy
of lurasidone shown in previous and the current study
may meet the therapeutic needs of the acute and subse-

quent phase of schizophrenia.

Study Limitations

There are study limitations that should be noted. First, the
duration of the current study is 12 weeks, which is not enough
to investigate long-term safety and efficacy profiles (relapse/
recurrence of symptoms). Second, the current study did not
include a comparator treatment that would provide more rele-
vant interpretation of safety and efficacy. However, in pre-
vious longer-term studies of lurasidone, the first adverse
events occurred most often within 1-12 weeks and therefore
the results of the current 12-week study would help to capture
early signs of adverse events occurring in long-term treatment.

Conclusions

Safety findings in this 12-week open-label extension study
were consistent with the results from the prior 6-week dou-
ble-blind study as well as previous studies of lurasidone in
adult patients with schizophrenia. There were minimal or no
effects of 40 or 80 mg/day (flexibly dosed) lurasidone on
weight, BMI, metabolic parameters, prolactin, and ECG para-
meters. Twelve weeks of treatment with lurasidone was asso-
ciated with continued improvement in positive and negative
symptoms of schizophrenia. Lurasidone at 80 mg/day was
effective in improving positive and negative symptoms in
non-responder patients previously treated with lurasidone
40 mg/day.

Data Sharing Statement

Sumitomo Dainippon Pharma makes individual patient,
de-identified data sets and associated clinical documents
such as study protocol, statistical analysis plan and clinical
study report available upon request via the Clinical Study
Data Request site (https://www.clinicalstudydatarequest.

com/ Study-Sponsors.aspx). Access is provided after
a research proposal is submitted and has received approval
from the Independent Review Panel and after a Data
Sharing Agreement is in place. Access is provided for an
initial period of 12 months but an extension can be
granted, when justified, for up to another 12 months.
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