Neuropsychiatric Disease and Treatment

Dovepress
open access to scientific and medical research

Neuropsychiatric Disease and Treatment downloaded from https://www.dovepress.com/ on 09-Jan-2023
For personal use only.

Open Access Full Text Article

ORIGINAL RESEARCH

Long-Term Efficacy and Safety of Brexpiprazole in
Elderly Japanese Patients with Schizophrenia:
A Subgroup Analysis of an Open-Label Study
This article was published in the following Dove Press journal:
Neuropsychiatric Disease and Treatment

Ken Inada 1
Sakiko Yamada 2
Hisashi Akiyoshi 2
Yoshitsugu Kojima 2
Shuichi Iwashita 3
Jun Ishigooka 4
1

Department of Psychiatry, Tokyo
Women’s Medical University, Tokyo,
Japan; 2Department of Medical Affairs,
Otsuka Pharmaceutical Co., Ltd., Tokyo,
Japan; 3Headquarters of Clinical
Development, Otsuka Pharmaceutical
Co., Ltd., Osaka, Japan; 4Institute of CNS
Pharmacology, Tokyo, Japan

Purpose: This study was performed to assess the long-term efficacy, safety, and tolerability
of brexpiprazole in elderly Japanese patients with schizophrenia.
Methods: This is a post hoc analysis of a previous open-label study conducted over 56
weeks which consisted of two consecutive phases: a 4-week switching period and a 52-week
open-label period. Mean change in the Positive and Negative Syndrome Scale (PANSS) total
score, response rates, number and incidence of treatment-emergent adverse events (TEAEs),
and other safety parameters were analyzed using descriptive statistics based on age group
(elderly, ≥65 and non-elderly, <65).
Results: This post hoc analysis included 208 de novo patients of which 33 were elderly. The
continuation rate in elderly patients was 54.5%, and the mean daily dose and treatment
duration of brexpiprazole in elderly patients at week 56 were similar to those of non-elderly
patients. The mean change in the PANSS total score from the baseline to week 56 was −13.8
in elderly patients and this improvement was maintained throughout the open-label phase.
This outcome was comparable to that of the non-elderly patients (−9.0). The incidence rate of
TEAEs was 97.0% in elderly patients and 82.3% in non-elderly patients. Most of the TEAEs
were either mild (75.8%) or moderate (18.2%) in severity in the elderly patients and the
incidence of TEAEs leading to discontinuation was lower in elderly (9.1%) than in nonelderly patients (13.1%). The most commonly observed adverse events in elderly patients
were nasopharyngitis (30.3%) and worsening of schizophrenia (27.3%). The safety profiles
in both groups were similar.
Conclusion: Brexpiprazole was shown to be safe and effective in the treatment of elderly
Japanese patients with schizophrenia.
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Schizophrenia is a serious, chronic mental disorder, in which disease onset occurs
during adolescence to young adulthood and requires life-long treatment. It was
reported in 2017 that approximately 20 million people were affected worldwide and
the global burden associated with schizophrenia remains large.1 In recent years, the
number of elderly patients with schizophrenia has been increasing in Japan as the
population progressively ages. According to the patient survey conducted in Japan
in 2017 by Ministry of Health, Labour and Welfare, the number of elderly patients
(aged 65 years or older) with schizophrenia were around 224,000, representing
about 28% of all patients with schizophrenia.
2267

submit your manuscript | www.dovepress.com

Neuropsychiatric Disease and Treatment 2020:16 2267–2275

DovePress

© 2020 Inada 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 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://doi.org/10.2147/NDT.S265173

Dovepress

Inada et al

Generally, low doses of antipsychotics are recom
mended for the treatment of elderly patients because they
tend to have adverse events more frequently than nonelderly patients,2 probably due to a decline in physiologi
cal functions and physical complications. However, there
have only been few reports that examined appropriate
doses of antipsychotics and adverse events in elderly
patients with schizophrenia.
Brexpiprazole has been approved for the treatment of
schizophrenia in the US, Canada, the EU and some Asian
countries, including Japan, and of major depressive dis
order as an adjunctive therapy to antidepressants in the US
and Canada.3,4 Brexpiprazole is a serotonin-dopamine
activity modulator that acts as a partial agonist at serotonin
5-HT1A and dopamine D2 receptors, and an antagonist at
serotonin 5-HT2A receptors.5,6 Brexpiprazole has demon
strated its efficacy and safety with favorable tolerability in
acute patients with schizophrenia in short-term, rando
mized, double-blind placebo-controlled studies7–9 and
relapse prevention in a long-term, randomized, doubleblind, placebo-controlled, maintenance study.10 In terms
of long-term treatment, the results of 52-week, openlabel studies indicated good tolerability with a favorable
safety profile.11,12 In Japanese patients with schizophrenia,
the efficacy and safety of brexpiprazole were demonstrated
in acute schizophrenia in a 6-week, randomized, doubleblind, placebo-controlled study9 and long-term safety and
efficacy were also confirmed in a 52-week, open-label
study.13 However, only a few reports on brexpiprazole
have focused on elderly patients with schizophrenia.
This study was conducted to evaluate the long-term
efficacy and safety of brexpiprazole in elderly patients
with schizophrenia by analyzing subgroups and comparing
the data of elderly and non-elderly patients in a 52-week
open-label study.13

Methods
Study Design and Patients
This was a post hoc subgroup analysis of a multicenter,
open-label study conducted in Japan between 2011 and
2015 to investigate the long-term safety and efficacy of
brexpiprazole in patients with schizophrenia (ClinicalTrials.
gov NCT01456897).13 This study consisted of two consecu
tive phases (total 56 weeks): a 4-week switching period in
which patients were switched from their prior antipsychotic
therapy to brexpiprazole, and a 52-week open-label treat
ment period. A full and detailed description of the methods
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employed in the study, and the inclusion and exclusion
criteria can be found in the primary report.13
Briefly, only de novo patients were enrolled in this
analysis; ie, those who had been diagnosed with schizo
phrenia based on DSM-IV-TR diagnostic criteria and were
18 years or older, were receiving treatment with oral anti
psychotics (other than clozapine), were considered to
require maintenance therapy with antipsychotics, and
were considered suitable for monotherapy with brexpipra
zole. The patients were generally managed on an outpati
ent basis, but it was permissible to include those who were
hospitalized for social issues. Patients presenting with their
first episode schizophrenia, or who had severe akathisia,
tardive dyskinesia, mental disorders other than schizophre
nia, had a history of substance abuse or dependence within
the past 180 days, or electroconvulsive treatment 60 days
prior to informed consent were excluded. Generally, all
use of psychotropics including antipsychotics was prohib
ited during the open-label treatment period.
The study was conducted in compliance with the
Declaration of Helsinki, the Japanese regulatory require
ments, and Good Clinical Practice guideline. The protocol
was approved by the institutional review board (IRB) at
each participating investigational site (Table S1), and writ
ten informed consent was obtained from all patients. The
first IRB approval was issued by Goryokai Hospital IRB
(ID:331–10-003).
Administration of brexpiprazole was started at 1 mg/
day during the switching period and the dose of antipsy
chotics previously being taken was gradually reduced,
switching to monotherapy with brexpiprazole at 2 mg/
day from week 4 of the switching period (using an addon and taper off method). In the following open-label
treatment period, the dose was gradually increased to
4 mg/day in 1-mg increments based on the criteria, pro
vided the investigator determined that there was no toler
ability-related problems and the Clinical Global
Impression-Improvement (CGI-I) score was 3–7. The
dose could be reduced to a minimum of 1 mg/day depend
ing on tolerability.

Assessments and Statistical Analyses
The efficacy and safety datasets for the entire 56 weeks
(4-week switching period and 52-week open-label treat
ment period) included patients who received one or
more doses of brexpiprazole and had one or more effi
cacy/safety evaluations after the start of brexpiprazole
administration. Baseline data were collected before
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Table 1 Demographic and Baseline Clinical Characteristics
Elderly

Non-Elderly

(≥65)

(<65)

Total

(N = 33)

(N = 175)

(N = 208)

Male, n (%)
Age (years)

16 (48.5)
69.5 ± 4.2

81 (46.3)
40.8 ± 11.5

97 (46.6)
45.4 ± 15.0

Age at first diagnosis (years)

33.7 ± 14.2

27.6 ± 9.3

28.5 ± 10.5

Duration of illness (years)
Body weight (kg)

35.8 ± 13.8
55.0 ± 13.3

13.2 ± 10.9
66.7 ± 13.7

16.8 ± 14.0
64.9 ± 14.2

BMI (kg/m2)
PANSS total score

22.7 ± 5.0
75.4 ± 25.8

24.8 ± 4.2
68.9 ± 21.2

24.5 ± 4.4
69.9 ± 22.0

CGI-S score

3.88 ± 1.29

3.34 ± 1.04*

3.43 ± 1.10**

Chlorpromazine dose equivalence of prior antipsychotics (mg/day)

521.6 ± 462.6

478.7 ± 337.4

485.6 ± 359.4

Aripiprazole
Olanzapine

7 (21.2)
13 (39.4)

86 (49.1)
28 (16.0)

93 (44.7)
41 (19.7)

Quetiapine

4 (12.1)

14 (8.0)

18 (8.7)

Risperidone

6 (18.2)

32 (18.3)

38 (18.3)

Prior antipsychotic therapy, n (%)

Notes: Data, Mean ± SD (Standard Deviation). *n=168, **n=201.
Abbreviations: BMI, body mass index; PANSS, Positive and Negative Syndrome Scale.

initiation of the switching period. The analyses were
performed according to age group (elderly, ≥65 years;
non-elderly, <65 years; and total). Demographic and
baseline clinical characteristics were summarized by
descriptive statistics of the subgroups, which included
age, age at first episode of schizophrenia, duration of
schizophrenia, gender, body weight, body mass index
(BMI), Positive and Negative Syndrome Scale
(PANSS) total score, chlorpromazine dose equivalence
of prior antipsychotics and main prior antipsychotics.
Prior antipsychotic usage was defined as antipsychotics
used 30 days prior to informed consent.
The number of patients who completed or discontinued
from the study, reason for discontinuation, and duration
and dosage of brexpiprazole were summarized by descrip
tive statistics for each subgroup. Kaplan–Meier curves for
the days from the start to the end of dosing were calcu
lated. Patients who discontinued the study were considered
to have an event, and those who completed the study were
censored by the number of days to the end date of study
drug administration. Efficacy was evaluated based on the
PANSS total score and response rate. Response rates at
week 56 [defined as ≥30% reduction in PANSS total score
from baseline or a CGI-I score of 1 (very much improved)
or 2 (much improved) at week 56] were also calculated
using OC data. Safety was assessed by treatment-emergent
adverse events (TEAEs), severity of TEAEs, serum
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prolactin level, body weight, and corrected QT interval
(QTc) on 12-lead electrocardiogram. Extrapyramidal
symptoms (EPS) were assessed using the Drug-Induced
Extrapyramidal Symptoms Scale (DIEPSS), Abnormal
Involuntary Movement Scale (AIMS), and Barnes
Akathisia Rating Scale (BARS). Descriptive statistics of
values of the changes in PANSS total score, DIEPSS,
AIMS and BARS scores were calculated using observed
case (OC) data. Missing data were not imputed.

Results
Patient Disposition and Characteristics
In total, 208 de novo patients with schizophrenia were
enrolled; 33 patients were elderly and 175 were nonelderly. The baseline demographics and clinical charac
teristics are shown in Table 1. The mean age (range)
was 69.5 (65–79) years in elderly patients and 40.8
(18–64) years in non-elderly patients. The mean
PANSS total score at baseline in elderly patients was
higher than that in non-elderly patients (75.4 and 68.9,
respectively). The mean dosage of prior antipsychotics
(chlorpromazine dose equivalence) was higher in elderly
than in non-elderly patients (521.6 and 478.7 mg/day,
respectively). The most frequently used prior antipsy
chotic was olanzapine (39.4%) in elderly patients and
aripiprazole (49.1%) in non-elderly patients.

submit your manuscript | www.dovepress.com

DovePress

Powered by TCPDF (www.tcpdf.org)

2269

Dovepress

Inada et al

Treatment Exposure
During the switching period, 24 patients discontinued
the study and 184 patients were enrolled in the open-

label treatment period. The completion rate for the
entire 56-week treatment period was 54.5% in elderly
patients and 52.0% in non-elderly patients (Figure 1).

Figure 1 Patient disposition.

Figure 2 Kaplan–Meier survival curves.
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Table 2 Summary of the Treatment-Emergent Adverse Events (TEAEs)
Adverse Events MedDRA Preferred Term

Elderly

Non-Elderly

(≥65)

(<65)

Total

(N = 33)

(N = 175)

(N = 208)

n (%)

n (%)

n (%)

At least one TEAE

32 (97.0)

144 (82.3)

176 (84.6)

Serious TEAEs
TEAE leading to treatment discontinuation

2 (6.1)
3 (9.1)

24 (13.7)
23 (13.1)

26 (12.5)
26 (12.5)

TEAE leading to dose reduction

9 (27.3)

41 (23.4)

50 (24.0)

Nasopharyngitis
Schizophrenia

10 (30.3)
9 (27.3)

49 (28.0)
38 (21.7)

59 (28.4)
47 (22.6)

Extrapyramidal disorder

6 (18.2)

6 (3.4)

12 (5.8)

Contusion
Influenza

5 (15.2)
4 (12.1)

3 (1.7)
6 (3.4)

8 (3.8)
10 (4.8)

Insomnia

4 (12.1)

19 (10.9)

23 (11.1)

Headache
Akathisia

2 (6.1)
1 (3.0)

20 (11.4)
19 (10.9)

22 (10.6)
20 (9.6)

TEAEs occurring in ≥10% of patients in any group

Note: TEAEs were coded using the Medical Dictionary for Regulatory Activities (version 16.0).

Kaplan–Meier curves were constructed to display the
percentages of patients who continued the trial (Figure
2). The most common reason for discontinuation was
withdrawal of consent (24.2% in elderly patients and
25.7% in non-elderly patients). The mean (standard
deviation, SD) duration of treatment of brexpiprazole
was 263.6 (156.4) days in elderly patients and 249.4
(160.0) days in non-elderly patients. The mean (SD)
daily dose of brexpiprazole at week 56 was 3.0
(1.1) mg/day in elderly patients (n=14) and 3.2
(1.0) mg/day in non-elderly patients (n = 64).

Efficacy
Efficacy was assessed in 201 patients (33 elderly and 168
non-elderly). Mean change in the PANSS total score
decreased sharply during the first 4–12 weeks in elderly
patients and during the first 4–6 weeks in non-elderly
patients, and thereafter scores remained stable throughout
the rest of the open-label period; mean change in PANSS
total score from baseline to week 56 was −13.8 and −9.0 in
elderly and non-elderly patients, respectively (Figure 3).
Response rate at week 56 was 38.9% and 28.6% for
elderly and non-elderly patients, respectively. The mean
change in CGI-S score was −0.44 and −0.32 in elderly and
non-elderly patients, respectively.

Safety

Figure 3 Mean change in PANSS total scores from baseline (observed cases).
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Safety was assessed in 208 patients (33 elderly and 175
non-elderly). Overall, 176 patients (84.6%) experienced at
least one TEAE, 32 (97.0%) were elderly and 144 (82.3%)
were non-elderly patients (Table 2 and Supplemental Table
S2). In elderly patients, most TEAEs were either mild
(75.8%) or moderate (18.2%) in severity, while the corre
sponding percentages in non-elderly patients were 56.6%
and 20.6%, respectively. Serious TEAEs were observed in
2 elderly patients (6.1%) and 24 non-elderly patients
(13.7%). TEAEs leading to treatment discontinuation
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Table 3 Mean Change (SD) from Baseline to Last Visit in Extrapyramidal Rating Scale Scores
Extrapyramidal Rating Scale Scores

Elderly

Non-Elderly

(≥65)

(<65)

Baseline, mean ± SD (n)

2.76 ± 4.09 (33)

1.10 ± 2.19 (175)

Change at week 56, mean ± SD (n)

−0.44 ± 2.68 (18)

−0.26 ± 1.98 (91)

0.12 ± 0.55 (33)
−0.11 ± 0.47 (18)

0.17 ± 0.50 (175)
−0.08 ± 0.34 (91)

Baseline, mean ± SD (n)

0.97 ± 1.88 (33)

0.38 ± 1.24 (175)

Change at week 56, mean ± SD (n)

−0.44 ± 1.50 (18)

−0.08 ± 0.78 (91)

Drug Induced Extrapyramidal Symptoms Scale Total score

Barnes Akathisia Rating Scale Global Score
Baseline, mean ± SD (n)
Change at week 56, mean ± SD (n)
Abnormal Involuntary Movement Scale Total Score

Abbreviation:SD, standard deviation.

occurred in 3 elderly patients (9.1%) and 23 non-elderly
patients (13.1%). TEAEs leading to dose reduction
occurred in 9 elderly patients (27.3%) and 41 non-elderly
patients (23.4%). No deaths occurred during this study.
Table 2 shows TEAEs occurring in at least 10% of
patients in either of the 2 groups. The most frequent
TEAEs were nasopharyngitis and schizophrenia (specifi
cally, worsening of schizophrenia), which were observed
in 10 (30.3%) and 9 (27.3%) elderly patients, respectively.
Comparable results were observed in non-elderly patients
[49 (28.0%) and 38 (21.7%), respectively].
In terms of EPS related scores, no clinically meaning
ful changes were observed in either age group (Table 3). In
the clinical laboratory tests, no elderly patients experi
enced the TEAE of “increased prolactin levels” or
“decreased prolactin levels”, while in non-elderly patients,
7 (4.0%) and 1 (0.6%) experienced mild “increased pro
lactin levels” and “decreased prolactin levels”, respec
tively. The mean (SD) change in serum prolactin levels
from baseline to week 56 was −24.8 (28.8) ng/mL in male
elderly patients and −21.6 (29.4) ng/mL in female elderly
patients. The corresponding figures for non-elderly
patients were −5.6 (18.5) ng/mL in males and −8.9
(59.4) ng/mL in females. A mild increase or decrease in
body weight was observed in 1 (3.0%) elderly patient
each, while the corresponding figures for non-elderly
patients were 10 (5.7%) and 1 (0.6%), respectively. The
mean (SD) change in body weight from baseline to last
visit and week 56 was −0.1 (4.3) kg and 1.3 (5.1) kg in
elderly patients, and 0.0 (4.4) kg and 0.51 (5.0) kg in nonelderly patients, respectively. One (3.0%) elderly and 2
(1.1%) non-elderly patients experienced mild “QTc inter
val prolongation” as a TEAE. Mean (SD) changes in the
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QTc interval (Bazett’s formula) from baseline to week 56
and the mean (SD) QTc interval (Bazett’s formula) at
week 56 were 1.1 (20.0) msec and 421.1 (25.6) msec in
elderly patients, and −1.2 (20.0) msec and 415.7 (21.6)
msec in non-elderly patients, respectively.

Discussion
This is a report on the long-term efficacy and safety of
brexpiprazole in elderly patients with schizophrenia. This
subgroup analysis based on age groups (≥65 years or <65
years) demonstrated that improvements in efficacy (change
in the PANSS total score) were maintained and brexpiprazole
was generally well tolerated in elderly Japanese patients with
schizophrenia.13 Most participants were de novo outpatients,
and the symptoms of elderly patients might have been
slightly more severe than those of non-elderly patients
because of higher dosages of prior antipsychotics and higher
PANSS total scores at baseline (Table 1). The completion
rates at week 56 were similar between the age groups (54.5%
in elderly and 52.0% in non-elderly patients; Figures 1 and
2). These results are consistent with the completion rate of
47.4% in another long-term trial in non-elderly patients with
schizophrenia.12 These outcomes suggest that the ability of
elderly patients to continue treatment with brexpiprazole is
on a par with that of non-elderly patients. There were no
significant differences in the mean daily dosage and treat
ment duration of brexpiprazole between elderly and nonelderly patients.
Based on the mean change in PANSS total score
(Figure 3) and the response rate, long-term treatment
with brexpiprazole was equally effective in both age
groups, similar to the results obtained in another openlabel long-term study.12 The therapeutic effects were
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maintained during the 56-week treatment including the
4-week switching period. Moreover, those changes in
elderly patients appeared somewhat larger than those
seen in non-elderly patients though the sample size was
small. Because the PANSS total score at baseline was
higher in elderly than that in non-elderly patients (75.4
vs 68.9), this might have affected the mean change in
PANSS total score at week 56. Even if these issues are
taken into account, the results obtained in this study sug
gest that brexpiprazole should have a good efficacy profile
in the long-term treatment of elderly patients with
schizophrenia.
The incidence rates of TEAEs in elderly patients were
slightly higher than those in non-elderly patients; however,
most TEAEs were mild or moderate in severity and the
incidence rates of serious TEAEs and TEAEs leading to
treatment of discontinuation in elderly patients were numeri
cally lower than those in non-elderly patients (Table 2 and
Supplemental Table S2). The incidence of nasopharyngitis,
contusion and influenza was higher in elderly patients, but
these TEAEs were not potentially causally related to brexpi
prazole. These results indicate that there was no tendency
towards TEAEs being more severe or common in elderly
patients and there were no major safety concerns.
The most common TEAEs were nasopharyngitis and
worsening of schizophrenia in both groups. These had
previously been observed in other long-term trials.10,12
Generally, EPS, hyperprolactinemia, weight gain and
QTc prolongation are of concern when elderly patients
with schizophrenia receive long-term treatment with
antipsychotics.14 The incidence of EPS in elderly patients
was higher than that in non-elderly patients; however, the
severity of EPS was mild in all elderly patients and no
clinically important changes in EPS scores including
DIEPSS, AIMS and BARS scores, were observed in either
elderly or non-elderly patients (Table 3). It is known that
hyperprolactinemia is associated with a reduction in bone
mineral density and osteoporosis/osteoporotic fractures, as
well as sexual dysfunction, gynecomastia and
amenorrhea.15 In this study treatment with brexpiprazole
did not increase mean prolactin levels in elderly patients.
This suggests that the risk of osteoporosis/osteoporotic
fractures is probably low. Body weight increase and QTc
prolongation were observed in some patients, as reported
in previous open-label long-term studies,11,12,16 but the
occurrence rates were similar between the age groups.
The mean increase in body weight was 1.3 kg in elderly
patients and 0.51 kg in non-elderly patients who
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completed the 56-week study. It is surmised that this was
partly due to the lower average body weight of the elderly
patients at the baseline (55.0 kg), while that of the nonelderly patients was 66.7 kg (Table 1). In addition, we
compared mean changes in metabolic parameters from
baseline to week 56, but no significant differences were
observed between age groups (Supplementary Table S3).
Overall, these results showed that brexpiprazole had an
acceptable safety profile with favorable tolerability in the
long-term treatment of schizophrenia in elderly patients as
well as non-elderly patients. Considering the safety pro
files observed in previous clinical trials as well as in the
current study, despite the requirement for careful adjust
ments to dosing based on observation of the condition of
elderly patients, it is believed that most elderly patients
could be treated with doses of brexpiprazole similar to
those administered to non-elderly patients.
This study has several limitations. There are some
biases associated with the study’s design. One is the
small sample size, especially for the elderly patients,
which made it unfeasible to conduct statistical tests to
evaluate the outcome measures. The enrolled patients
were required to meet inclusion and exclusion criteria,
and this means that the study population may not be
representative of a real-world clinical setting. It may there
fore be necessary to collect such data using a database.
The other is the lack of a placebo control group. As was
shown in the previously reported randomized double-blind
placebo-controlled studies, in which the average treatment
change associated with placebo treatment in antipsychotic
trials has been increasing,17,18 the placebo effect would be
a confounding factor that may need to be considered when
interpreting the results of this study.

Conclusion
There have only been a few reports in which treatment
outcomes with brexpiprazole have been assessed in elderly
patients with schizophrenia. This study confirmed the
favorable long-term efficacy, safety and tolerability of
brexpiprazole in elderly Japanese patients with schizophre
nia, mirroring the results obtained in previous studies of
adult patients. Overall, this post hoc analysis suggests that
brexpiprazole could be a promising option in the long-term
treatment of elderly patients with schizophrenia.

Data Sharing Statement
The data that support the findings of this study are pro
prietary in nature and are not publicly available. However,
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the data are available if a reasonable request is made to the
corresponding author upon reasonable request.
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