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ABSTRACT

Introduction: A post hoc analysis of a double-
blind (DB) active control trial and an open-label
extension (OLE) study was conducted to evalu-
ate the long-term effects of lurasidone in
patients with schizophrenia.
Methods: In the DB trial, patients were ran-
domised to receive lurasidone or risperidone for
12 months. In OLE, all patients received lurasi-
done for an additional 6 months. Treatment-
emergent adverse events (TEAEs) were evalu-
ated. Efficacy assessments included relapse rate
(DB trial only), and Positive and Negative Syn-
drome Scale, Clinical Global Impression–Sever-
ity scale, and Montgomery–Åsberg Depression
Rating Scale.
Results: In the DB trial, patients with
schizophrenia were randomised to lurasidone
(n = 399) and risperidone (n = 190), of whom
129 and 84 continued into OLE, respectively.
During the DB trial, incidence of TEAEs was
similar for lurasidone (84.1%) and risperidone
(84.2%). Lurasidone was associated with mini-
mal changes in metabolic variables and pro-
lactin levels, whereas risperidone was associated

with clinically significant increases in prolactin
and fasting glucose levels. The proportion of
patients with metabolic syndrome was signifi-
cantly lower in patients treated with lurasidone
versus risperidone at the end of the DB trial
(25.5% vs 40.4%; p = 0.0177). During OLE,
patients switching from risperidone to lurasi-
done experienced a reduction in weight and
prolactin levels; those continuing treatment
with lurasidone experienced minimal changes
in metabolic variables and prolactin. At the end
of OLE, the proportion of patients with meta-
bolic syndrome was no longer significantly dif-
ferent between groups (23.5% vs 31.5%; p = not
significant). Efficacy outcomes were generally
similar between groups during the DB trial, and
were maintained during OLE.
Conclusion: Lurasidone was generally well tol-
erated and effective in clinically
stable schizophrenia patients over the long
term. Lurasidone was also generally well toler-
ated and maintained effectiveness over
6 months in patients switching from risperi-
done. Patients switching from risperidone
experienced improvements in metabolic
parameters and prolactin levels. These findings
confirm lurasidone’s long-term effectiveness
and favourable metabolic profile in patients
with schizophrenia.
Trial Registration: ClinicalTrials.gov identifier
NCT00641745.
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Key Summary Points

People with schizophrenia are at higher
risk than the general population of
cardiometabolic diseases, the risk of
which is further increased by some
antipsychotics.

This analysis evaluated the long-term
effects of lurasidone in patients with
schizophrenia, who received lurasidone
during a double-blind trial and its open-
label extension study, or who received
risperidone during the double-blind trial
but then switched to lurasidone during
the open-label study.

Lurasidone demonstrated sustained long-
term efficacy and was associated with
minimal changes in metabolic variables
and prolactin levels.

Patients switching from risperidone to
lurasidone experienced improvements in
metabolic parameters and prolactin levels.

These findings confirm lurasidone’s long-
term efficacy and favourable metabolic
safety profile in patients with
schizophrenia.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13084943.

INTRODUCTION

Schizophrenia is a severe and chronic mental
illness that affects approximately 20 million
people worldwide [1]. People with schizophre-
nia are 2–3 times as likely to die early as the
general population, resulting in a reduced life
expectancy of 10–20 years [2, 3]. This reduction
in life expectancy largely results from an
increased likelihood of cardiovascular disease,
diabetes mellitus, and other physical condi-
tions, exacerbated by insufficient prevention of
modifiable risk factors [3, 4]. Cardiovascular
disease is the leading cause of death in
schizophrenia, individuals with the disorder
having significantly higher risks of metabolic
syndrome, abdominal obesity, dyslipidaemia,
and hypertension than the general population
[5–8]. Moreover, metabolic disturbances in
those with schizophrenia increase with disease
duration and age [5]. Although cardiometabolic
disturbances appear to be an intrinsic part of
schizophrenia itself, the risk of such distur-
bances is frequently increased by antipsychotic
treatment, particularly treatment with atypical
antipsychotics [3, 5]. With the exception of
clozapine, the efficacy of atypical antipsychotics
is largely similar, but the agents vary greatly in
terms of safety profiles, most notably with
regard to cardiometabolic risk [9, 10].

Lurasidone is a once-daily second-generation
antipsychotic that is widely approved for the
treatment of schizophrenia, including in Eur-
ope and the USA [11, 12]. Similar to most other
atypical antipsychotics, lurasidone has high
binding affinity for dopamine D2 and serotonin
5-HT2A receptors and moderate affinity for D3

and 5-HT1A receptors, but it differs from other
atypical agents in being an antagonist with high
affinity for 5-HT7 receptors and having negligi-
ble affinity for histamine H1 and muscarinic M1

receptors [11, 13]. Lurasidone has a relatively
benign cardiometabolic profile when compared
with most other atypical antipsychotics, being
associated with minimal weight gain and no
clinically meaningful alterations in lipid, glu-
cose, and prolactin levels or the electrocardio-
gram (ECG) QT interval [9, 10, 14].
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The long-term safety, tolerability, and effi-
cacy of lurasidone were assessed in a 12-month,
international, double-blind (DB), active-con-
trolled trial [Study 237], in which patients were
randomised to receive treatment with either
lurasidone or risperidone [15]. This was fol-
lowed by a 6-month open-label extension (OLE)
study (Study 237-EXT), in which all patients
received treatment with lurasidone (those hav-
ing received risperidone during the initial DB
trial switching to lurasidone) [16]. These studies
included patients with a primary diagnosis of
schizophrenia or schizoaffective disorder, as
established by a structured diagnostic interview
and application of the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-
IV) criteria [6]. Patients with schizoaffective
disorder experience the psychotic symptoms of
schizophrenia (e.g. delusions, hallucinations,
disorganised thinking, flat affect), along with
symptoms of a mood disorder, such as depres-
sion and/or mania [17], but tend to have more
favourable outcomes than those with
schizophrenia [18]. There are currently no
specific treatment guidelines for schizoaffective
disorder, due to a lack of evidence in patients
with the disorder [19], and there may be dif-
ferences in sensitivity to antipsychotics in term
of efficacy and safety between patients with
schizophrenia and schizoaffective disorder.

Given the differences in diagnostic criteria
and outcomes for schizophrenia and schizoaf-
fective disorder, post hoc analyses of Studies
237 and 237-EXT were conducted in order to
assess the safety, tolerability, and efficacy of
lurasidone versus risperidone over 12 months,
specifically in patients with schizophrenia, and
to further assess the long-term safety, tolerabil-
ity, and efficacy of lurasidone over an additional
6 months in patients with schizophrenia treated
with lurasidone in Study 237 and in those who
switched from risperidone to lurasidone at the
start of Study 237-EXT.

METHODS

The methodologies of Studies 237 (DB trial) and
237-EXT (OLE study) were published previously,
and the studies are registered on

ClinicalTrials.gov (NCT00641745) [15, 16].
Both were conducted in accordance with the
Good Clinical Practice Guidelines of the Inter-
national Conference on Harmonisation and
with the ethical principles of the Declaration of
Helsinki. The studies were reviewed and
approved by an independent ethics committee
or institutional review board at each study
centre, and all patients provided written
informed consent prior to participation [15, 16].

Study Population

Key inclusion criteria for schizophrenia patients
in the initial DB trial were: age 18–75 years;
primary diagnosis of schizophrenia (DSM-IV
criteria) of at least 1-year duration; ‘clinically
stable’ (non-acute phase of illness)
for C 8 weeks before baseline; no change in
antipsychotic medications for C 6 weeks before
screening; no hospitalisation for psychiatric ill-
ness for C 8 weeks before screening; and mod-
erate or lower (B 4) severity rating on the
Positive and Negative Syndrome Scale (PANSS)
items of delusions, conceptual disorganisation,
hallucinations, and unusual thought content.
Key exclusion criteria included: current clini-
cally significant somatic disorders or abnormal
laboratory testing; clinically significant suicidal
ideation, suicidal behaviour, or violent beha-
viour in the past 6 months; a history of a poor/
inadequate response or intolerability to risperi-
done; and body mass index (BMI)\18.5
or[40 kg/m2 [15]. Patients who completed the
initial DB trial were eligible to continue into the
OLE study [16].

Study Design

In the initial DB trial, patients were randomised
in a 2:1 ratio to receive lurasidone (flexibly
dosed, 37–111 mg/day) or risperidone (flexibly
dosed, 2–6 mg/day) for 12 months [15]. In the
OLE study, all patients were treated with
lurasidone. To maintain the DB in the initial
trial, all patients entering the OLE study
received 3 days of single-blind placebo washout
followed by 7 days of lurasidone 80 mg/day,
after which lurasidone dosing could be
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adjusted, based on the judgment of the inves-
tigator, within a dose range of 37–111 mg/day
over a treatment period of 6 months [16].

Study Assessments

In the DB trial, patients were monitored for
safety, tolerability, and efficacy every 1–3 weeks
for the first 12 weeks and monthly thereafter
[15]. In the OLE study, assessments were con-
ducted at OLE baseline and monthly thereafter
[16]. Assessments were the same during the DB
trial and OLE study, with the exception of
relapse rate, which was only measured during
the DB trial [15, 16].

Safety was assessed by evaluation of treat-
ment-emergent adverse events (TEAEs), serious
TEAEs, TEAEs leading to discontinuation,
extrapyramidal symptom (EPS)-related TEAEs,
and metabolic-related TEAEs, and by monitor-
ing of metabolic variables (total cholesterol,
low-density lipoprotein [LDL] cholesterol, high-
density lipoprotein [HDL] cholesterol, triglyc-
erides, glucose, glycated haemoglobin [HbA1c],
and insulin), prolactin, weight, BMI, waist cir-
cumference, and ECG parameters. TEAEs pre-
sented for the OLE study were those recorded
during the period from the baseline of the OLE
study to the end of the OLE study. EPS-related
and metabolic-related TEAEs were determined
by medical review of preferred terms prior to
unblinding in the DB trial. EPS-related TEAEs
comprised bradykinesia, cogwheel rigidity,
drooling, dystonia, muscle rigidity, oculogyric
crisis, oromandibular dystonia, parkinsonism,
psychomotor retardation, torticollis, tremor,
and trismus. Metabolic-related TEAEs included
increased blood glucose, increased blood
triglycerides, diabetes mellitus, increased HbA1c,
hyperglycaemia, hyperlipidaemia, hypertriglyc-
eridaemia, metabolic syndrome, overweight,
type 2 diabetes mellitus, and weight increase.
The proportion of patients with metabolic syn-
drome was assessed at baseline, month 6, and
month 12. Patients were classified as having
metabolic syndrome based on the 2005 revision
of the National Cholesterol Education Program
Adult Treatment Panel III (NCEP ATP III) crite-
ria [20] when any three of the following five

criteria were met: large waist circumference
(C 102 cm for men; C 88 cm for women [US
criteria]), elevated triglycerides (C 150 mg/dL),
low HDL cholesterol (\ 40 mg/dL in
men;\ 50 mg/dL in women), elevated blood
pressure (systolic C 130 mmHg or dias-
tolic C 85 mmHg), or elevated fasting glucose
(C 100 mg/dL). In the current analysis, an NCEP
ATP III criterion was not considered to be met if
a patient had normal values for triglycerides,
blood pressure, HDL cholesterol, and/or glucose
while receiving drug treatment for one or more
of these parameters. Movement disorders were
evaluated using the Barnes Akathisia Scale (BAS)
[21], Simpson-Angus Scale (SAS) [22], and
Abnormal Involuntary Movement Scale (AIMS)
[23].

Efficacy assessments included relapse rate
(DB trial only), PANSS [24], Clinical Global
Impression–Severity scale (CGI-S) [23], and
Montgomery–Åsberg Depression Rating Scale
(MADRS) [25]. Relapse was defined as the earli-
est occurrence of: worsening of the PANSS total
score by 30% from baseline and CGI-S[ 3;
rehospitalisation for worsening of psychosis; or
emergence of suicidal ideation, homicidal
ideation, and/or risk of harm to self or others
[15].

Statistical Analysis

Full details of the statistical methodologies
employed have been published previously
[15, 16]. The safety population was defined as all
randomised patients who received at least one
dose of study medication, and the intent-to-
treat (ITT) population was defined as all ran-
domised patients who received at least one dose
of study medication and had a baseline and at
least one post-baseline efficacy assessment for
PANSS or CGI-S.

In the DB trial, the changes in continuous
variables from baseline were evaluated and
compared between treatment groups using a
non-parametric rank analysis of covariance at
month-12 last observation carried forward
(LOCF) endpoint. For some variables, shifts
from baseline to LOCF endpoint were addi-
tionally assessed as the percentage of patients
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with values below, within, and above the nor-
mal range. Categorical safety outcomes were
further evaluated using the number needed to
harm (NNH). The 95% confidence interval (CI)
for NNH was calculated based on the Wald
method [26, 27]. Time to relapse was analysed
using the Kaplan–Meier method and Cox pro-
gression hazards model. PANSS, CGI-S, and
MADRS scores were analysed using a mixed
model for repeated measurement [15].

In the OLE study, changes from baseline
were calculated from DB baseline to OLE LOCF
endpoint, and from OLE baseline to OLE LOCF
endpoint, comparing the groups of patients
who initially received lurasidone in the DB trial
(‘lurasidone–lurasidone’ group) with those who
initially received risperidone and switched to
lurasidone at the start of the OLE study
(‘risperidone–lurasidone’ group). Observed
cases and LOCF analyses were performed [16].

RESULTS

Patient Disposition

The randomised population of the initial DB
trial included 629 patients [15], of whom 589
had schizophrenia and 40 had schizoaffective
disorder. Of the 589 patients with schizophre-
nia who were included in the current study, 399
and 190 were randomised to receive treatment
with lurasidone and risperidone, respectively
(Fig. 1). Overall, 139/399 (34.8%) patients trea-
ted with lurasidone and 86/190 (45.3%)
patients treated with risperidone completed the
1-year DB trial. The most common reasons for
discontinuation (lurasidone vs risperidone)
were withdrawal of consent (17.0% vs 14.7%),
adverse events (16.5% vs 10.0%), loss to follow-
up (11.3% vs 8.9%), and insufficient clinical
response (7.5% vs 6.3%). A total of 129 patients
treated with lurasidone and 84 patients treated
with risperidone continued into the OLE study,
of whom 103/129 (79.8%) and 62/84 (73.8%)
completed the OLE study, respectively (Fig. 1).
The most common reason for discontinuation
during the OLE study (lurasidone vs risperi-
done) was loss to follow-up/withdrawal of con-
sent (9.3% vs 10.7%).

Patient Characteristics

Demographic and clinical characteristics were
generally well balanced between treatment
groups at baseline in both the DB trial and the
OLE study (Table 1). The mean (standard devi-
ation [SD]) age in the lurasidone versus risperi-
done groups was 41.9 (11.3) versus 41.1 (11.3)
years at baseline in the DB trial, and 44.2 (10.8)
versus 42.5 (10.8) years at baseline in the OLE
study. A slightly higher proportion of lurasi-
done versus risperidone patients were male
(74.2% vs 63.7% at DB baseline; 75.2% vs 66.7%
at OLE baseline). The PANSS total, CGI-S total,
and MADRS total scores were similar between
treatment groups at baseline in both the DB
trial and OLE study.

Antipsychotic Treatment

The majority of patients had been treated with
antipsychotic medication before enrolment
(lurasidone, 96.2%; risperidone, 96.3%), and
the mean (SD) duration of prior exposure was
198.7 (147.4) days in the lurasidone group
(median, 196.0; range 1–391) and 225.9 (154.0)
days in the risperidone group (median, 321.0;
range, 1–397). The mean (SD) daily doses at DB
baseline were 78.6 (20.2) mg/day for lurasidone
(median, 74.0; range 37.6–110.4) and 4.3 (1.0)
mg/day for risperidone (median, 4.0; range,
2.0–6.0). The modal daily doses were 37
(13.3%), 74 (60.1%), and 111 (26.6%) mg/day
for lurasidone, and 2 (10.5%), 4 (61.1%), and 6
(28.4%) mg/day for risperidone.

During the OLE study, mean (SD) exposure
to lurasidone was 168.5 (49.3) days in the
lurasidone–lurasidone group (median, 186.0;
range, 1–215) and 158.9 (55.6) days in the
risperidone–lurasidone group (median, 182.5;
range, 4–208). The mean (SD) dose of lurasidone
during the OLE study was 74.4 (11.7) mg/day in
the lurasidone–lurasidone group (median, 74.0;
range, 39–105) and 77.3 (13.1) mg/day in the
risperidone–lurasidone group (median, 74.0;
range, 39–108). Modal daily doses were 37
(6.2%), 74 (86.8%), and 111 (7.0%) in the
lurasidone–lurasidone group, and 37 (3.6%), 74
(81.0%), and 111 (15.5%) in the
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risperidone–lurasidone group. The total expo-
sure to lurasidone was 60 patient-years for the
lurasidone–lurasidone group and 37 patient-
years for the risperidone–lurasidone group.

Safety and Tolerability

Study 237
TEAEs The proportion of patients with TEAEs
was similar between the lurasidone and risperi-
done groups (84.1% vs 84.2%) (Table 2a). The
incidence of serious TEAEs was 10.7% in the
lurasidone group and 8.9% in the risperidone
group. The most frequently reported serious
TEAEs (C 2% of patients) in the lurasidone
versus risperidone groups were psychotic disor-
der (2.6% vs 4.2%) and schizophrenia (2.0% vs
1.1%). Suicidal ideation was reported as a seri-
ous TEAE in two patients (0.5%) treated with
lurasidone and two patients (1.1%) treated with
risperidone. A greater proportion of patients

treated with lurasidone versus risperidone dis-
continued due to TEAEs (21.0% vs 14.2%), with
an NNH of 15 (95% CI, 8–276). The rate of
discontinuation due to individual TEAEs did
not differ between groups by more than
approximately 1%, and most TEAEs led to dis-
continuation in\1% of patients in either
group.

EPS-related TEAEs were reported less fre-
quently in patients treated with lurasidone
versus risperidone (12.3% vs 18.9%), with an
NNH of -15 (95% CI, -457 to -8). The most
frequently reported EPS-related TEAEs (C 3% of
patients in either group) were parkinsonism
(lurasidone, 4.3%; risperidone, 5.3%), dystonia
(3.3% vs 6.3%), and tremor (3.1% vs 3.2%).

Metabolic-related TEAEs were reported less
frequently in patients treated with lurasidone
versus risperidone (13.3% vs 22.6%), with an
NNH of -11 (95% CI, -41 to -7). This differ-
ence was driven primarily by the lower inci-
dence of increased weight with lurasidone

Fig. 1 Disposition of patients with schizophrenia. *Due to a lack of drug supply at study centres in Argentina and Brazil,
patients who had not completed the DB trial had the option of enrolling in the OLE study or discontinuing the study. DB
double-blind, OLE open-label extension
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Table 1 Demographic and baseline characteristics in (A) the DB trial and (B) the OLE study (safety population)

Characteristic (A) DB trial (Study 237) (B) OLE study (Study 237-EXT)

Lurasidone
N = 391

Risperidone
N = 190

Lurasidone–lurasidone
N = 129

Risperidone–lurasidone
N = 84

Gender, n (%)

Male 290 (74.2) 121 (63.7) 97 (75.2) 56 (66.7)

Female 101 (25.8) 69 (36.3) 32 (24.8) 28 (33.3)

Age, years

Mean (SD) 41.9 (11.3) 41.1 (11.3) 44.2 (10.8) 42.5 (10.8)

Median (range) 43.0

(18–73)

43.0 (18–65) 46.0 (19–70) 46.0 (20–62)

Race, n (%)

Black/African American 208 (53.2) 95 (50.0) 64 (49.6) 38 (45.2)

White 136 (34.8) 80 (42.1) 46 (35.7) 38 (45.2)

Asian 17 (4.3) 3 (1.6) 6 (4.7) 1 (1.2)

Other 30 (7.7) 12 (6.3) 13 (10.1) 7 (8.3)

Ethnicity, n (%)

Not Hispanic or Latino 312 (79.8) 148 (77.9) 95 (73.6) 60 (71.4)

Hispanic or Latino 79 (20.2) 42 (22.1) 34 (26.4) 24 (28.6)

Duration of illness, years

Mean (SD) 3.8 (6.2)a,b 3.5 (5.0)a 17.1 (10.8) 17.5 (11.8)

Median (range) 1.0

(0–34)a,b
2.0 (0–34)a 16.0 (1–47) 16.0 (1–42)

Number of prior hospitalisations,

n (%)

0 83 (21.2) 37 (19.5) 35 (27.1) 15 (17.9)

1 67 (17.1) 35 (18.4) 24 (18.6) 17 (20.2)

2 57 (14.6) 30 (15.8) 24 (18.6) 17 (20.2)

3 54 (13.8) 21 (11.1) 18 (14.0) 10 (11.9)

C 4 130 (33.2) 67 (35.3) 28 (21.7) 25 (29.8)

PANSS total score at DB baseline

Mean (SD) 65.0 (12.5) 65.7 (12.2) 63.8 (13.2) 64.2 (12.7)

Median (range) 65.0

(34–98)

66.0

(34–103)

63.0 (34–95) 65.0 (34–103)
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versus risperidone (9.7% vs 20.0%), and this was
the only metabolic-related TEAE reported by[
1% of patients in either group.

The most frequently reported TEAEs (C 15%
of patients in either group) were insomnia
(lurasidone, 15.3%; risperidone, 12.6%), nausea
(15.3% vs 10.5%), somnolence (13.6% vs
17.4%), and increased weight (9.7% vs 20.0%).
A higher proportion of lurasidone versus
risperidone patients experienced akathisia
(13.6% vs 7.4%; NNH, 17 [95% CI, 9–87]) and
vomiting (9.5% vs 3.7%; NNH, 18 (95% CI,
11–55), whereas a lower proportion of lurasi-
done versus risperidone patients experienced
increased weight (9.7% vs 20.0%; NNH, -10
[95% CI, -26 to -6]) and constipation (1.8% vs
5.8%; NNH, -26 [95% CI, -234 to -14]).

There were nine reports of suicidal ideation,
six (1.5%) in the lurasidone group and three
(1.6%) in the risperidone group.

Laboratory Parameters Table 3 summarises
changes from baseline to LOCF endpoint and
the proportion of patients shifting from low or
normal values to high or abnormal values for
metabolic variables and for prolactin levels. The
median fasting level of HDL cholesterol
remained stable in patients treated with lurasi-
done but decreased in patients treated with
risperidone (median change, 0 vs -2.0 mg/dL;
p = 0.042). The proportion of patients whose
HDL cholesterol level shifted from high/normal
to low was 8.4% for lurasidone versus 17.3% for
risperidone (NNH, -12 [-67 to -7]). Median

Table 1 continued

Characteristic (A) DB trial (Study 237) (B) OLE study (Study 237-EXT)

Lurasidone
N = 391

Risperidone
N = 190

Lurasidone–lurasidone
N = 129

Risperidone–lurasidone
N = 84

CGI-S total score at DB baseline

Mean (SD) 3.4 (0.6) 3.5 (0.6) 3.4 (0.7) 3.5 (0.6)

Median (range) 3.0 (1.0–5.0) 4.0 (2.0–4.0) 3.0 (1–4) 4.0 (2–4)

MADRS total score at DB baseline

Mean (SD) 7.2 (6.8) 8.1 (7.4) 6.2 (6.3) 7.0 (6.4)

Median (range) 6.0 (0–34) 6.0 (0–34) 5.0 (0–32) 6.0 (0–34)

PANSS total score at OLE baseline

Mean (SD) NA NA 55.1 (13.8) 55.8 (11.2)

Median (range) 56.0 (30–103) 56.5 (30–78)

CGI-S total score at OLE baseline

Mean (SD) NA NA 2.8 (0.8) 2.9 (0.8)

Median (range) 3.0 (1–4) 3.0 (1–5)

MADRS total score at OLE baseline

Mean (SD) NA NA 4.8 (5.4) 4.4 (4.4)

Median (range) 4.0 (0–33) 4.0 (0–29)

a Last acute episode to randomisation
b N = 389
CGI-S Clinical Global Impression–Severity scale, DB double-blind, MADRS Montgomery–Åsberg Depression Rating Scale,
NA not applicable, OLE open-label extension, PANSS Positive and Negative Syndrome Scale, SD standard deviation
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Table 2 Summary of TEAEs during (A) the DB trial and (B) the OLE study (safety population)

(A) DB trial (Study 237)

TEAE category Number of patients (%) NNH (95% CI)a

Lurasidone
N = 391

Risperidone
N = 190

Any TEAE 329 (84.1) 160 (84.2)

Most frequently reported TEAEsb

Insomnia 60 (15.3) 24 (12.6) 37 (NS)

Nausea 60 (15.3) 20 (10.5) 21 (NS)

Sedation 54 (13.8) 27 (14.2) -251 (NS)

Akathisia 53 (13.6) 14 (7.4) 17 (9, 87)

Somnolence 53 (13.6) 33 (17.4) -27 (NS)

Headache 38 (9.7) 28 (14.7) -20 (NS)

Weight increase 38 (9.7) 38 (20.0) -10 (-26, -6)

Vomiting 37 (9.5) 7 (3.7) 18 (11, 55)

Anxiety 35 (9.0) 16 (8.4) 189 (NS)

Weight decrease 29 (7.4) 9 (4.7) 38 (NS)

Dizziness 24 (6.1) 6 (3.2) 34 (NS)

Nasopharyngitis 21 (5.4) 12 (6.3) -106 (NS)

Psychotic disorder 19 (4.9) 13 (6.8) -51 (NS)

Parkinsonism 17 (4.3) 10 (5.3) -110 (NS)

Dystonia 13 (3.3) 12 (6.3) -34 (NS)

Constipation 7 (1.8) 11 (5.8) -26 (-234, -14)

Any EPS-related TEAEc 48 (12.3) 36 (18.9) -15 (-457, -8)

Any metabolic-related TEAEd 52 (13.3) 43 (22.6) -11 (-41, -7)

Any serious TEAE 42 (10.7) 17 (8.9) 56 (NS)

Most frequently reported serious TEAEse

Psychotic disorder 10 (2.6) 8 (4.2) -61 (NS)

Schizophrenia 8 (2.0) 2 (1.1) 101 (NS)

Suicidal ideation 2 (0.5) 2 (1.1) -185 (NS)

Any TEAE leading to discontinuation 82 (21.0) 27 (14.2) 15 (8, 276)
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Table 2 continued

(A) DB trial (Study 237)

TEAE category Number of patients (%) NNH (95% CI)a

Lurasidone
N = 391

Risperidone
N = 190

Most frequently reported TEAEs leading to discontinuatione

Psychotic disorder 13 (3.3) 8 (4.2) -113 (NS)

Schizophrenia 12 (3.1) 4 (2.1) 104 (NS)

Suicidal ideation 4 (1.0) 2 (1.1) -3377 (NS)

Akathisia 4 (1.0) 2 (1.1) -3377 (NS)

Hallucination, auditory 4 (1.0) 0 98 (50, 3906)

Vomiting 4 (1.0) 0 98 (50, 3906)

Electrocardiogram QT prolonged 0 2 (1.1) -96 (NS)

(B) OLE study (Study 237-EXT)

TEAE category Number of patients (%)

Lurasidone–lurasidone
N = 129

Risperidone–lurasidone
N = 84

Any TEAE 76 (58.9) 49 (58.3)

Most frequently reported TEAEsb

Headache 6 (4.7) 7 (8.3)

Psychotic disorder 6 (4.7) 6 (7.1)

Parkinsonism 5 (3.9) 5 (6.0)

Insomnia 3 (2.3) 5 (6.0)

Anxiety 2 (1.6) 6 (7.1)

Any EPS-related TEAEc 11 (8.5) 6 (7.1)

Any metabolic-related TEAEd 4 (3.1) 5 (6.0)

Any serious TEAE 7 (5.4) 3 (3.6)

Types of serious TEAE

Psychotic disorder 2 (1.6) 1 (1.2)

Schizophrenia 1 (0.8) 1 (1.2)

Completed suicide 1 (0.8) 0

Ankle fracture 1 (0.8) 0

Non-small cell lung cancer 1 (0.8) 0

Convulsion 1 (0.8) 0
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fasting levels of glucose remained stable in
patients treated with lurasidone but increased
in patients treated with risperidone (median
change, 0 vs 2.0 mg/dL; p = 0.034), and the
proportion of patients whose glucose level
shifted from low/normal to high was 21.9% for
lurasidone versus 33.3% for risperidone (NNH,
-9 [-131 to -5]). Median fasting levels of
insulin decreased slightly with lurasidone but
increased with risperidone (median change,
-0.3 vs 1.0 mU/L; p = 0.007), although the
proportion of patients whose insulin level shif-
ted from low/normal to high was similar
between groups (8.6% for lurasidone vs 11.7%
for risperidone; NNH, -32 [95% CI, not signif-
icant; contains infinity]). The greatest difference

between groups was observed for prolactin
levels, which increased substantially in male
and female patients treated with risperidone,
but only marginally in patients treated with
lurasidone (Table 3; Fig. 2). This was also
reflected in the proportion of patients who
shifted from low/normal to high prolactin
levels, which was substantially lower for lurasi-
done than for risperidone in both male patients
(14.2% vs 40.9%; NNH, -4 [-7 to -3]) and
female patients (13.6% vs 58.0%; NNH, -3 [-4
to -2]).

During the DB trial, the proportion of
patients with metabolic syndrome decreased
slightly following treatment with lurasidone
(from 28.9% at baseline to 25.5% at month 12),

Table 2 continued

(B) OLE study (Study 237-EXT)

TEAE category Number of patients (%)

Lurasidone–lurasidone
N = 129

Risperidone–lurasidone
N = 84

Carbon monoxide poisoning 0 1 (1.2)

Any TEAE leading to discontinuation 7 (5.4) 6 (7.1)

Most frequently reported TEAEs leading to discontinuatione

Psychotic disorder 1 (0.8) 2 (2.4)

Nausea 0 1 (1.2)

Hepatitis C 0 1 (1.2)

Anxiety 0 1 (1.2)

Schizophrenia 0 1 (1.2)

a Lurasidone versus risperidone. NNH is provided only for comparisons in which the 95% CI did not include infinity,
denoting statistical significance at the p B 0.05 threshold. NNH = 1/(rate with lurasidone - rate with risperidone) and
rounded up. A negative NNH denotes an advantage for lurasidone relative to risperidone and can be expressed as a positive
number if the comparison is risperidone vs lurasidone instead of lurasidone vs risperidone
b C 5% of patients in either group
c EPS-related TEAEs were determined by medical review of preferred terms prior to unblinding in the DB trial and
comprised: bradykinesia, cogwheel rigidity, drooling, dystonia, muscle rigidity, oculogyric crisis, oromandibular dystonia,
parkinsonism, psychomotor retardation, torticollis, tremor, and trismus
d Metabolic-related TEAEs were determined by medical review of preferred terms prior to unblinding in the DB trial and
comprised: increased blood glucose, increased blood triglycerides, diabetes mellitus, increased glycosylated haemoglobin,
hyperglycaemia, hyperlipidaemia, hypertriglyceridaemia, metabolic syndrome, overweight, type 2 diabetes mellitus, and
weight increase
e C 1% of patients in either group
CI confidence interval, EPS extrapyramidal symptoms, NNH number needed to harm, NS not significant (the 95% CI
contains infinity), TEAE treatment-emergent adverse event
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Table 3 Summary of changes in metabolic variables and prolactin during (A) the DB trial and (B) the OLE study (safety
population)

(A) DB trial (Study 237)

Variable Median change; mean change (SD); n p value Proportion shift low/normal
to higha

NNH (95%
CI)b

Lurasidone
N = 391

Risperidone
N = 190

Lurasidone
N = 391

Risperidone
N = 190

Total cholesterol, mg/
dL

-2.0; -3.1 (29.0);
295

-5.0; -2.7 (36.7);
143

NS 29/181
(16.0%)

10/82
(12.2%)

27 (NSc)

HDL cholesterol, mg/
dL

0; -0.3 (8.7); 295 -2.0; -2.0 (9.4);
143

0.042 22/261 (8.4%) 22/127
(17.3%)

-12 (-67, -7)

LDL cholesterol, mg/
dL

-1.0; -1.1 (25.2);
295

-3.0; -3.3 (27.5);
143

NS 30/209
(14.4%)d

8/100 (8.0%)d 16 (NSc)

Triglycerides, mg/dL -4.0; -7.3 (75.2);
295

-4.0; 9.7 (106.2);
143

NS 17/255 (6.7%) 9/123 (7.3%) -154 (NSc)

Glucose, mg/dL 0; 2.1 (24.5); 293 2.0; 4.4 (19.0); 144 0.034 44/201
(21.9%)

35/105
(33.3%)

-9 (-131, -5)

HbA1c, % 0; 0.0 (0.3); 329 0; 0.1 (0.3); 158 NS 17/265 (6.4%) 5/137 (3.6%) 37 (NSc)

Insulin, mU/L -0.3; 0.7 (26.6); 322 1.0; 6.0 (27.4); 151 0.007 25/292 (8.6%) 17/145
(11.7%)

-32 (NSc)

Prolactin—male, ng/
mL

0; 2.4 (13.5); 258 7.3; 9.4 (14.3); 107 \ 0.001 33/232
(14.2%)

38/93
(40.9%)

-4 (-7, -3)

Prolactin—female, ng/
mL

0.5; 4.2 (35.2); 95 25.7; 34.1 (55.4); 59 \ 0.001 11/81 (13.6%) 29/50
(58.0%)

-3 (-4, -2)

Weight, kg -0.3; -1.0 (5.1);
384

1.1; 1.5 (5.1); 185 \ 0.001

C 7% increase 29/384 (7.6%) 26/185
(14.1%)

-16 (-120,
-9)

C 7% decrease 50/384
(13.0%)

11/185
(5.9%)

15 (9, 44)

Body mass index, kg/
m2

-0.1; -0.3 (1.7);
384

0.4; 0.6 (1.8); 185 \ 0.001 18/384 (4.7%)e 17/185
(9.1%)e

-23 (NSc)

Waist circumference,
cm

0; -0.5 (6.0); 288 1.0; 1.7 (6.0); 148 \ 0.001 – – –

(B) OLE study (Study 237-EXT)

Variable Lurasidone–lurasidone
N = 129

Risperidone–lurasidone
N = 84

Total cholesterol, mg/dL

n 118 75

DB baseline, mean (SD)

Median change from DB baseline to OLE LOCF endpoint

198.2 (46.6)

-11.0

187.3 (49.5)

-3.0

Median change from OLE baseline to OLE LOCF endpoint -4.0 4.0
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Table 3 continued

(B) OLE study (Study 237-EXT)

Variable Lurasidone–lurasidone
N = 129

Risperidone–lurasidone
N = 84

HDL cholesterol, mg/dL

n 118 75

DB baseline, mean (SD) 47.6 (13.9) 46.8 (13.3)

Median change from DB baseline to OLE LOCF endpoint 0 -1.0

Median change from OLE baseline to OLE LOCF endpoint 0 3.0

LDL cholesterol, mg/dL

n 118 75

DB baseline, mean (SD) 120.7 (36.9) 111.0 (37.5)

Median change from DB baseline to OLE LOCF endpoint -6.5 1.0

Median change from OLE baseline to OLE LOCF endpoint -2.5 8.0

Triglycerides, mg/dL

n 118 75

DB baseline, mean (SD) 129.2 (64.5) 135.3 (91.5)

Median change from DB baseline to OLE LOCF endpoint -11.0 -11.0

Median change from OLE baseline to OLE LOCF endpoint -3.5 -4.0

Glucose, mg/dL

n 118 75

DB baseline, mean (SD) 95.3 (13.7) 93.8 (12.0)

Median change from DB baseline to OLE LOCF endpoint -1.0 2.0

Median change from OLE baseline to OLE LOCF endpoint 0 -1.0

HbA1c, %

n 121 75

DB baseline, mean (SD) 5.7 (0.4) 5.6 (0.4)

Median change from DB baseline to OLE LOCF endpoint 0 0.1

Median change from OLE baseline to OLE LOCF endpoint 0 0

Insulin, mU/L

n 124 79

DB baseline, mean (SD) 13.2 (19.4) 11.5 (15.4)

Median change from DB baseline to OLE LOCF endpoint -0.9 -0.2

Median change from OLE baseline to OLE LOCF endpoint 0.1 -0.6

Prolactin—male, ng/mL

n 95 54

DB baseline, mean (SD) 8.0 (6.9) 10.6 (9.8)

Median change from DB baseline to OLE LOCF endpoint 0.1 -1.1

Median change from OLE baseline to OLE LOCF endpoint 0.1 -10.5
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Table 3 continued

(B) OLE study (Study 237-EXT)

Variable Lurasidone–lurasidone
N = 129

Risperidone–lurasidone
N = 84

Prolactin—female, ng/mL

n 31 27

DB baseline, mean (SD) 21.4 (25.4) 16.4 (39.8)

Median change from DB baseline to OLE LOCF endpoint -2.9 4.1

Median change from OLE baseline to OLE LOCF endpoint 0 -29.7

Weight, kg

n 127 81

DB baseline, mean (SD) 79.4 (18.3) 81.7 (18.3)

Median change from DB baseline to OLE LOCF endpoint -0.6 0.6

Median change from OLE baseline to OLE LOCF endpoint -0.5 -1.5

Body mass index, kg/m2

n 127 81

DB baseline, mean (SD) 27.2 (5.3) 28.1 (5.6)

Median change from DB baseline to OLE LOCF endpoint -0.2 0.2

Median change from OLE baseline to OLE LOCF endpoint -0.1 -0.5

Waist circumference, cm

n 108 66

DB baseline, mean (SD) 93.4 (13.9) 96.3 (14.7)

Median change from DB baseline to OLE LOCF endpoint -0.5 0

Median change from OLE baseline to OLE LOCF endpoint 0 -1.0

All variables measured under fasting conditions except HbA1c and prolactin
a Normal ranges: HDL cholesterol,[ 35 mg/dL; glucose, 59–99 mg/dL; insulin, 3–28 mU/L; prolactin, 2.1–17.7 ng/mL (men) and
2.8–29.2 ng/mL (women)
b Lurasidone versus risperidone. NNH is provided only for comparisons in which the 95% CI did not include infinity, denoting statistical
significance at the p B 0.05 threshold. NNH = 1/(rate with lurasidone - rate with risperidone) and rounded up. A negative NNH
denotes an advantage for lurasidone relative to risperidone and can be expressed as a positive number if the comparison is risperidone vs
lurasidone instead of lurasidone vs risperidone
c 95% CI contains infinity
d For HDL cholesterol, the shift measured was from high/normal to low
e For body mass index, the shift measured was any upward shift (i.e. from underweight to normal or higher, normal to overweight or
obese, and overweight to obese)
CI confidence interval, DB double-blind, HbA1c glycosylated haemoglobin, HDL high-density lipoprotein, LDL low-density lipoprotein,
LOCF last observation carried forward, NNH number needed to harm, NS not significant, OLE open-label extension, SD standard
deviation
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but increased following treatment with risperi-
done (from 28.3% at baseline to 40.4% at
month 12), the between-group difference being
significant at month 12 (p = 0.0177; Fig. 3a).

Electrocardiography There were no clinically
relevant ECG changes from baseline to LOCF
endpoint in either treatment group, and no
patients had a Fridericia’s corrected QT interval
of[ 500 ms or an increase of C 60 ms at any
time during the study.

Weight, BMI, and Waist Circumfer-
ence Changes from baseline in weight, BMI,
and waist circumference differed significantly
between groups (Table 3; Fig. 4a). The median
change in weight during the DB trial was
-0.3 kg for lurasidone versus ?1.1 kg for
risperidone (p\0.001). The proportion of
patients experiencing C 7% increase in weight
was lower for lurasidone than for risperidone
(7.6% vs 14.1%; NNH, -16 [-120 to -9]), and
the proportion of patients who experi-
enced C 7% decrease in weight was signifi-
cantly higher for lurasidone than for
risperidone (13.0% vs 5.9%; NNH, 15 [9–44]).
The median change in BMI during the DB trial
was -0.1 kg/m2 for lurasidone versus ?0.4 kg/
m2 for risperidone (p\ 0.001). The proportion
of patients who experienced an upward shift in
BMI category (i.e. from underweight to normal
or higher, normal to overweight or obese, or
overweight to obese) was lower with lurasidone
than with risperidone, although this difference
was not significant (4.7% vs 9.1%; NNH, -23
[95% CI, not significant; contains infinity]).
Median and mean increases in waist circumfer-
ence were experienced by patients treated with
risperidone (median, 1 cm; mean, 17 cm) but
not by those treated with lurasidone (mean,
0 cm; median, -0.5 cm) (p\0.001).

Movement Rating Scales The mean (SD)
baseline BAS total scores were 0.3 (0.9) and 0.2
(0.7) in the lurasidone and risperidone groups,
respectively. There was a small but statistically
significant increase from baseline to LOCF
endpoint in the mean (standard error [SE]) BAS
total score in patients treated with lurasidone
(0.14 [0.04]; p = 0.002), but there was no

significant change in the risperidone group
(-0.10 [0.06]; p = 0.110). The between-group
treatment difference at LOCF endpoint was 0.2
(SE, 0.07; p = 0.001). Mean (SD) baseline AIMS
total scores were 0.6 (1.6) and 0.5 (1.4) in the
lurasidone and risperidone groups, respectively.
These scores did not change significantly from
baseline to the LOCF endpoint, and the
between-group treatment difference was non-
significant. Mean (SD) baseline SAS 10-item
scores were 0.1 (0.2) and 0.1 (0.3) in the lurasi-
done and risperidone groups, respectively. As
with AIMS, these scores did not change signifi-
cantly from baseline to the LOCF endpoint, and
the between-group treatment difference was
non-significant.

Study 237-EXT
TEAEs The proportion of patients with TEAEs
was similar between the lurasidone–lurasidone
and risperidone–lurasidone groups (58.9% vs
58.3%), as were the proportions of patients with
EPS-related TEAEs (8.5% vs 7.1%) and serious
TEAEs (5.4% vs 3.6%) (Table 2b). The most fre-
quently reported TEAEs (C 5% of patients in the
overall population) were headache (lurasi-
done–lurasidone, 4.7%; risperidone–lurasidone,
8.3%) and psychotic disorder (4.7% vs 7.1%).

The most frequently reported EPS-related
TEAEs were parkinsonism (lurasidone–lurasi-
done, 3.9%; risperidone–lurasidone, 6.0%) and
dystonia (1.6% vs 1.2%). All other EPS-related
TEAEs occurred in no more than one patient in
both groups combined. Akathisia was reported
as a TEAE for 3.1% of patients in the lurasi-
done–lurasidone group and 2.4% of patients in
the risperidone–lurasidone group.

The most frequently reported metabolic-re-
lated TEAEs were weight increase (lurasi-
done–lurasidone, 0.8%; risperidone–lurasidone,
2.4%) and increased blood triglycerides (1.6% vs
0%). All other metabolic-related TEAEs occurred
in no more than one patient in both groups
combined.

Serious TEAEs occurred in 10 patients (4.7%)
overall. Serious TEAEs occurring in more than
one patient were psychotic disorder (lurasi-
done–lurasidone, 1.6%; risperidone–lurasidone,
1.2%) and schizophrenia (0.8% vs 1.2%). There
was one completed suicide in the
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Fig. 2 Change in prolactin over time from DB baseline to OLE LOCF endpoint, by treatment assignment in DB trial, for
(a) males and (b) females. DB double-blind, LOCF last observation carried forward, OLE open-label extension
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lurasidone–lurasidone group, and suicidal
depression was reported for one patient in the

risperidone–lurasidone group. TEAEs leading to
discontinuation occurred in 5.4% and 7.1% of

Fig. 3 Change in percentage of patients with metabolic syndrome (a) from DB baseline to month 12 and (b) from DB
baseline to OLE LOCF endpoint, by treatment assignment in Study 237 (safety population). DB double-blind, LOCF last
observation carried forward, NS not significant, OLE open-label extension
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patients in the lurasidone–lurasidone and
risperidone–lurasidone groups, respectively.
The only TEAE that led to discontinuation of
more than one patient was psychotic disorder
(lurasidone–lurasidone, n = 1 [0.8%]; risperi-
done–lurasidone, n = 2 [2.4%]).

Laboratory Parameters In the lurasi-
done–lurasidone group, there was a slight
decrease from OLE baseline to OLE LOCF end-
point in median total cholesterol and triglyc-
eride levels, with minimal or no changes in
other metabolic variables (Table 3b). In the
risperidone–lurasidone group, there was an
increases from OLE baseline to OLE LOCF end-
point in LDL cholesterol, HDL cholesterol, and
total cholesterol levels, and a decrease in
triglyceride and insulin levels, with minimal or
no changes in other metabolic variables. Pro-
lactin levels remained stable in male and female
patients in the lurasidone–lurasidone group,
but there was a marked reduction in prolactin
levels in male and female patients in the
risperidone–lurasidone group (Table 3b; Fig. 2).

At OLE baseline, the proportion of patients
with metabolic syndrome was significantly
lower in the lurasidone–lurasidone group than
the risperidone–lurasidone group (24.8% vs
41.7%; p = 0.0098) (Fig. 3b). The proportion of
patients with metabolic syndrome decreased in
both groups during the OLE, but to a greater
extent in the risperidone–lurasidone group than
the lurasidone–lurasidone group, and the
between-group difference for lurasidone–lurasi-
done versus risperidone–lurasidone was no
longer significantly different at month 6 (21.8%
vs 33.9%) or LOCF endpoint (23.5% vs 31.5%).

Electrocardiography There were no clinically
meaningful changes in mean ECG parameters
during the OLE study.

Weight, BMI, and Waist Circumfer-
ence There was a slight decrease in mean
weight in the lurasidone–lurasidone group from
OLE baseline to OLE LOCF endpoint, with
minimal changes in median BMI and waist cir-
cumference (Table 3b; Fig. 4b). In the risperi-
done–lurasidone group, mean weight decreased
by approximately 2.5 kg from OLE baseline to

OLE LOCF endpoint, resulting in a slight
decrease in mean weight from DB baseline
(Fig. 4b), and a slight decrease was also observed
in median BMI and waist circumference
(Table 3b). At OLE LOCF endpoint, the pro-
portion of patients who experienced C 7%
increase in weight from OLE baseline was 3.1%
in the lurasidone–lurasidone group and 2.5% in
the risperidone–lurasidone group, and the pro-
portion of patients who experienced C 7%
decrease in weight was 6.3% and 16.0%,
respectively.

Movement Rating Scales In the lurasi-
done–lurasidone and risperidone–lurasidone
groups, the mean change in BAS total score
from OLE baseline to OLE LOCF endpoint was
0.0 in both groups (median changes also 0.0),
the mean change in SAS was -0.01 and 0.00
(median, 0.0 and 0.0), respectively, and the
mean change in AIMS total score was 0.3 and
0.3 (median, 0.0 and 0.0), respectively.

Efficacy

Study 237
Relapse Rates In total, 79/384 (20.6%)
patients treated with lurasidone and 29/186
(15.6%) patients treated with risperidone expe-
rienced relapse during the DB trial (ITT popu-
lation) (Fig. 5). The Kaplan–Meier estimate for
probability of relapse ranged from 10.2% at
week 6 to 27.0% at month 12 in patients treated
with lurasidone, and from 8.9% at week 6 to
20.1% at month 12 in patients treated with
risperidone. Since the estimates at month 12
were\50% for both groups, the median sur-
vival times to relapse could not be calculated.
The relapse hazard ratio for lurasidone versus
risperidone was 1.44 (95% CI, 0.94–2.20;
p = 0.096).

Positive and Negative Syndrome Scale The
mean PANSS total score decreased from baseline
during the 12-month DB trial in both the
lurasidone and risperidone groups (mean [95%
CI] change, -4.8 [-6.5, -3.0] and -6.6 [-8.9,
-4.4], respectively), with no significant
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Fig. 4 Change in weight over time (a) from DB baseline to DB LOCF endpoint and (b) from DB baseline to OLE LOCF
endpoint, by treatment assignment in DB trial. DB double-blind, LOCF last observation carried forward, OLE open-label
extension
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differences between groups at any time point
(Fig. 6A).

Clinical Global Impression–Severity The
mean CGI-S score decreased from DB baseline to
month 12 in both the lurasidone and risperi-
done groups (mean [95% CI] change, -0.4
[-0.5, -0.3] and -0.4 [-0.5, -0.2], respec-
tively), with no significant differences between
groups at any time point.

Montgomery–Åsberg Depression Rating Scale
The mean MADRS total score decreased from DB
baseline to month 12 in both the lurasidone
and risperidone groups (mean [95% CI] change,
-0.8 [-1.6, 0.0] and -2.3 [-3.2, -1.3], respec-
tively). The difference between groups was sta-
tistically significant at month 12 (p = 0.013) but
not at earlier time points.

Study 237-EXT
Positive and Negative Syndrome Scale The
improvement in PANSS total score observed
during the DB trial was maintained during the
OLE study in both the lurasidone–lurasidone
and risperidone–lurasidone groups (mean [95%
CI] change from OLE baseline to OLE LOCF

endpoint, 0.6 [-0.9, 2.1] and 1.3 [-0.6, 3.1],
respectively) (Fig. 6b).

Clinical Global Impression–Severity The
improvement in CGI-S score observed during
the DB trial was maintained during the OLE
study in both treatment groups (mean [95% CI]
change from OLE baseline to OLE LOCF end-
point: lurasidone–lurasidone, 0.0 [-0.1, 0.2];
risperidone–lurasidone, 0.0 [-0.1, 0.2]).

Montgomery–Åsberg Depression Rating Scale
The improvement in MADRS total score
observed during the DB trial was maintained
during the OLE study in both treatment groups
(mean [95% CI] change from OLE baseline to
OLE LOCF endpoint: lurasidone–lurasidone, 0.1
[-0.7, 0.9]; risperidone–lurasidone, 1.1 [0.1,
2.1]).

DISCUSSION

This post hoc analysis of a 12-month, DB,
active-controlled trial and 6-month OLE study
demonstrated that lurasidone was generally
well tolerated and effective in treating clinically
stable patients with schizophrenia over the long

Fig. 5 Kaplan–Meier estimate of the probability of relapse in the DB trial (Study 237) (ITT population). CI confidence
interval, DB double-blind, HR hazard ratio, ITT intent-to treat
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Fig. 6 Change in PANSS total score over time (a) from DB baseline to DB LOCF endpoint and (b) from DB baseline to
OLE LOCF endpoint, by treatment assignment in Study 237 (ITT population). DB double-blind, ITT intent-to treat,
LOCF last observation carried forward, OLE open-label extension, PANSS Positive and Negative Syndrome Scale
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term. It also demonstrated that lurasidone was
generally well tolerated and maintained effec-
tiveness in patients with schizophrenia who
switched to lurasidone having been treated with
risperidone for 12 months in the DB trial. These
findings are consistent with those of the origi-
nal DB trial [15] and OLE study [16], which
included patients with schizoaffective disorder
as well as schizophrenia, but confirm lurasi-
done’s tolerability and effectiveness specifically
in patients with schizophrenia, who have been
shown to have less favourable outcomes than
those with schizoaffective disorder [18, 28].

During the DB trial, the proportions of
patients with TEAEs and serious TEAEs were
similar in the lurasidone and risperidone
groups. Although a greater proportion of
patients in the lurasidone versus risperidone
group discontinued due to TEAEs (NNH: 15),
the rate of discontinuation due to individual
TEAEs did not differ between groups by more
than approximately 1%. It is also noteworthy
that a key exclusion criterion for participation
in the trial was a history of a poor or an inade-
quate response or intolerability to risperidone,
meaning that the population may have been
enriched in terms of tolerability and response to
risperidone. A higher proportion of patients
treated with lurasidone versus risperidone
experienced akathisia (NNH: 17), and there was
a small but statistically significant increase from
baseline in BAS score with lurasidone but not
with risperidone. By contrast, EPS-related TEAEs
were reported less frequently with lurasidone
than with risperidone (NNH: -15). Metabolic-
related TEAEs were also reported less frequently
with lurasidone versus risperidone (NNH: -11),
primarily due to the lower incidence of weight
gain with lurasidone in comparison with
risperidone (NNH: -10).

Consistent with the findings for metabolic-
related TEAEs, lurasidone demonstrated a more
benign profile than risperidone in terms of
metabolic variables, prolactin, weight, BMI, and
waist circumference. The greatest difference
between groups was observed for prolactin
levels, the proportion of patients shifting from
low/normal to high prolactin levels being sub-
stantially lower for lurasidone versus risperi-
done, in both male and female patients (NNH:

-4 [male]; -3 [female]). Lurasidone treatment
was associated with a negligible impact on
fasting glucose levels, whereas risperidone
treatment resulted in a median increase of
2.0 mg/dL over the 12 months of the trial
[NNH: -9]. The proportion of patients experi-
encing a clinically significant weight increase
(C 7% increase) was approximately two-fold
higher for risperidone versus lurasidone (NNH:
-16), whereas the proportion who experienced
a clinically significant weight decrease (C 7%
decrease) was approximately two-fold higher for
lurasidone versus risperidone (NNH: 15). Dif-
ferences in the metabolic impact of lurasidone
and risperidone were also reflected in the pro-
portions of patients with NCEP ATP III-defined
metabolic syndrome, which were similar
between groups at baseline but significantly
higher for risperidone versus lurasidone at the
end of the DB trial. Indeed, the proportion of
patients with metabolic syndrome decreased
slightly following lurasidone treatment.

During the OLE study, the proportions of
patients experiencing TEAEs, EPS-related TEAEs,
serious TEAEs, and TEAEs leading to discontin-
uation were generally comparable between
patients who received lurasidone throughout
the DB trial and OLE study (lurasidone–lurasi-
done group) and those who switched from
risperidone to lurasidone at the start of the OLE
study (risperidone–lurasidone group). Psychotic
disorder was the only serious TEAE reported by
more than one patient in either group (lurasi-
done–lurasidone, n = 2; risperidone–lurasidone,
n = 1) and the only TEAE leading to discontin-
uation of more than one patient in either group
(risperidone–lurasidone, n = 2; lurasi-
done–lurasidone, n = 1). Changes in movement
rating scales (BAS, SAS, and AIMS) were minimal
and similar between groups during the OLE
study.

The proportion of patients with metabolic-
related TEAEs was lower in the lurasi-
done–lurasidone than in the risperi-
done–lurasidone group, although the incidence
was low in both groups, and most individual
metabolic-related TEAEs occurred in no more
than one patient in both groups combined.
Patients in the lurasidone–lurasidone group
experienced a slight decrease in the median
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levels of total cholesterol (-4.0 mg/dL) and
triglycerides (-3.5 mg/dL) from OLE baseline to
OLE endpoint, and minimal or no change in
other metabolic variables. In the risperi-
done–lurasidone group, there was an increase
from OLE baseline to OLE endpoint in the
median levels of LDL cholesterol (?8 mg/dL),
HDL cholesterol (?3.0 mg/dL), and total
cholesterol (?4.0 mg/dL), and a decrease in the
median levels of triglycerides (-4.0 mg/dL) and
insulin (-0.6 mU/L), with minimal or no
changes in other metabolic variables. As in the
DB trial, the greatest change was observed for
prolactin levels, which remained stable in the
lurasidone–lurasidone group but decreased
substantially in both male and female patients
in the risperidone–lurasidone group (median
changes: -10.5 ng/mL [male] and -29.7 ng/mL
[female]). Median body weight decreased during
the OLE study in both groups, but the decrease
was greater in patients in the risperi-
done–lurasidone group (-1.5 kg) than in the
lurasidone–lurasidone group (-0.5 kg). The
mean weight decrease in the risperi-
done–lurasidone group during the OLE study
was approximately 2.5 kg, resulting in a slight
decrease in weight from DB baseline. Similar
patterns were observed for BMI and waist cir-
cumference. During the OLE study, the pro-
portion of patients who experienced clinically
significant weight gain was low in both groups.
However, the proportion of patients who expe-
rienced a clinically significant decrease in
weight was substantially higher in the risperi-
done–lurasidone than in the lurasidone–lurasi-
done group (16.0% vs 6.3%). The proportion of
patients with metabolic syndrome was signifi-
cantly higher in the risperidone–lurasidone
versus lurasidone–lurasidone group at OLE
baseline, but decreased in both groups during
the OLE study, particularly in the risperi-
done–lurasidone group, and the between-group
difference was no longer significant by the end
of the OLE trial.

The safety/tolerability findings observed in
the current study are consistent with the known
safety profiles of lurasidone [11] and risperidone
[29]. The rate of akathisia observed with lurasi-
done during the DB trial (13.6%) was similar to
that reported in short-term placebo-controlled

trials (12.9%) [11]. However, the rate of dis-
continuation due to akathisia in the lurasidone
group was low (1.0%), and akathisia was not
reported as a common TEAE in the OLE study in
either group. Risperidone is commonly associ-
ated with prolactin elevation and weight gain
[29], as observed in the current study. The
findings of this study are also consistent with
those from other long-term studies; for exam-
ple, in a pooled analysis of six studies (including
two with the active comparators risperidone
and quetiapine XR) which assessed the effect of
12 months of lurasidone treatment on weight in
patients with schizophrenia, the mean change
in weight from baseline to month 12 was
-0.4 kg with lurasidone, versus ?2.6 kg with
risperidone and ?1.2 kg with quetiapine XR
[30]. Moreover, several meta-analyses of avail-
able evidence for atypical antipsychotics have
demonstrated that lurasidone has a relatively
benign cardiometabolic profile in comparison
with other agents, whereas risperidone is asso-
ciated with a moderate risk of weight gain and
high risk of prolactin elevation [9, 10, 14].

An important finding of the current study
was that patients who switched from risperi-
done to lurasidone at the start of the OLE phase
experienced a marked decrease in weight and
prolactin levels, which had increased during
12 months of treatment with risperidone in the
DB trial. These findings are consistent with
previous findings [31–33]. In a 6-month OLE
study of a 6-week trial during which patients
with acute exacerbation of schizophrenia were
treated with lurasidone or olanzapine, patients
who had gained weight while being treated
with olanzapine experienced decreased weight
and improved lipid levels after switching to
lurasidone in the OLE study, whereas those
treated with lurasidone during the initial trial
and OLE study experienced minimal changes in
weight and lipid parameters [31]. Similarly,
prolactin elevation that occurred during olan-
zapine treatment in the initial trial decreased
following the switch to lurasidone in the OLE
study [31]. In another study, in which patients
with schizophrenia or schizoaffective disorder
were switched to lurasidone after being
stable on treatment with a range of antipsy-
chotics (most commonly quetiapine,
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risperidone, and aripiprazole), improvements in
body weight and lipid levels were observed fol-
lowing 6 weeks of treatment with lurasidone
[32]. During the subsequent OLE study, in
which all patients continued to be treated with
lurasidone, there were no clinically relevant
adverse changes in body weight, lipids, glucose,
insulin, or prolactin [33].

Efficacy was assessed as a secondary objective
of the current study. During the DB trial,
patients treated with lurasidone and risperidone
experienced improvements in PANSS total
score, CGI-S score, and MADRS total score.
There were no significant differences between
treatment groups at any time point, with the
exception of the MADRS total score, which was
decreased (improved) to a significantly greater
extent in the risperidone versus lurasidone
group at month 12, but not at earlier time
points. A higher proportion of patients in the
lurasidone versus risperidone group experi-
enced relapse during the DB trial, the relapse
hazard ratio for lurasidone versus risperidone
being 1.44 (p = 0.096). Once again, it should be
pointed out that patients who previously
showed a poor or inadequate response to
risperidone were excluded from participation in
the trial, which may have enriched the popu-
lation in terms of response to risperidone.
During the OLE study, improvements in PANSS
total score, CGI-S score, and MADRS total score
observed during the DB trial were maintained in
both the lurasidone–lurasidone group and the
risperidone–lurasidone group.

There is increasing recognition of the
importance of addressing the physical as well as
the mental health of patients with conditions
such as schizophrenia. Indeed, the Lancet Psy-
chiatry Commission has recently published a
‘blueprint’ outlining strategies for protecting
the physical health of people with mental ill-
ness, which highlights that protecting the
physical health of people receiving treatment
for mental illness should be regarded as within
the scope of clinical duty of care [34]. Individ-
uals with schizophrenia have a significantly
higher risk of cardiometabolic complications
than the general population (5–8-fold), which is
often exacerbated by the effects of antipsy-
chotic therapy, especially treatment with

atypical antipsychotics [3, 5]. Treatment guide-
lines therefore advocate screening patients for
cardiometabolic risk, and intervening where
necessary to improve their physical health, not
only through lifestyle interventions (such as
diet, exercise, and smoking) and by actively
treating cardiometabolic conditions (such as
hypertension and dyslipidaemia), but also by
choosing and adapting antipsychotic treatment
in order to minimise the likelihood of long-
term adverse physical sequelae [34-37]. Since
atypical antipsychotics vary greatly in terms of
their safety profiles, particularly with regard to
cardiometabolic risk [9, 10], the choice of
antipsychotic treatment is particularly relevant,
and guidelines highlight the importance of
choosing an antipsychotic at the outset of
treatment that will minimise the risk of devel-
oping or exacerbating cardiometabolic compli-
cations, and of switching antipsychotic
treatment where necessary in order to reverse or
minimise the development and impact of such
complications [34-37]. Within this context, the
findings of the current study are encouraging,
not only in confirming that lurasidone is asso-
ciated with minimal changes in car-
diometabolic parameters over the long term,
but also in demonstrating that patients who
have developed weight gain, other metabolic
disturbances (e.g. raised glucose levels), or pro-
lactin elevation while being treated with
risperidone can experience improvements in
these parameters after switching to lurasidone.

As previously noted, a limitation of the cur-
rent study is that it excluded patients with a
history of a poor or inadequate response or
intolerability to risperidone. This may have
introduced bias by enriching the study popula-
tion for patients who were responsive to
risperidone and who had previously demon-
strated tolerability to the agent, which could
have affected both the safety/tolerability and
effectiveness outcomes in favour of risperidone.
The study was also limited in that it was a post
hoc subgroup analysis, and the OLE phase was
limited by its open-label design and the lack of a
control arm. Since this study was conducted in
patients with clinically stable schizophrenia, its
findings cannot be extrapolated to those with
acute exacerbation of schizophrenia.
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CONCLUSION

In summary, the findings from this DB trial and
OLE study confirm that lurasidone is generally
well tolerated and effective in treating patients
with clinically stable schizophrenia over the
long term (up to 18 months). Lurasidone was
also generally well tolerated and maintained
effectiveness over 6 months in patients with
schizophrenia who switched to lurasidone
having previously been treated with risperidone
for 12 months. Long-term lurasidone treatment
was associated with minimal changes in meta-
bolic variables and prolactin levels, and patients
who switched from risperidone to lurasidone
experienced improvements in prolactin levels,
weight and other metabolic parameters. These
findings support the use of lurasidone within
the context of addressing the physical as well as
mental health of patients with schizophrenia.
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