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ABSTRACT

Purpose: To evaluate the long-term efficacy and safety of aripiprazole and blonanserin in Japanese patients
with schizophrenia.

Methods: In this 52-week, randomized, flexible-dose, open-label study, patients diagnosed with schizophre-
nia were randomized to receive aripiprazole (n=14) or blonanserin (n=12). The efficacy and safety of the
drugs were evaluated using the Positive and Negative Syndrome Scale (PANSS) and the Clinical Global
Impression-Severity Scale (CGI-S). The Drug-Induced Extrapyramidal Symptoms Scale (DIEPSS) was ad-
ministered at baseline and 4, 12, 26, and 52 weeks after the initiation of treatment.

Results: Twelve patients (aripiprazole, n=7; blonanserin, n=5) completed this study. No significant differ-
ences in gender, episode, age, or PANSS total score were observed between the two groups at baseline.
Both groups showed significant improvements during the study, with reductions in the total PANSS score
(two-way repeated-measures ANOVA, both p < 0.01).

Discussion: In Japanese schizophrenia patients, aripiprazole and blonanserin showed comparable efficacy
and tolerability during the 52-week study period. Both drugs showed good efficacy for treating schizophre-
nia, and the long-term therapeutic effect was maintained. Due to the high dropout rates, however, any con-
clusions must be considered preliminary and in need of replication.
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Introduction

Atypical antipsychotic drugs have been reported to
be more efficacious and associated with a lower
risk of extrapyramidal symptoms (EPS) and hyper-
prolactinemia than typical antipsychotics [1]. How-
ever, atypical antipsychotics have been reported to

have higher metabolic risks, including weight gain,
than typical antipsychotics [2]. Moreover, another
meta-analysis revealed differences in safety, includ-
ing metabolic risk and EPS, among atypical an-
tipsychotics [1, 3, 4]. Thus, the rationale for select-
ing one drug over another, other than the patient’s
history of response, lack of response or side effects,
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is currently limited. Because the effect size for effi-
cacy is smaller than that for safety, several guide-
lines for the management of schizophrenia have
recommended the use of the safer antipsychotic
among the ones available for patients with schizo-
phrenia [5-7].

The pharmacology of aripiprazole, developed in Ja-
pan, is unique; it exhibits partial agonist activity at
dopamine D2/D3 receptors, which is associated
with a low risk of hyperprolactinemia [8, 9], and
partial agonist activity at 5-HT1A receptors and an-
tagonist activity at 5S-HT2A receptors. Additionally,
aripiprazole carries a low risk of metabolic side ef-
fects such as weight gain, increased total choles-
terol and blood pressure, hyperprolactinemia and
sedation [3, 10]. Therefore, this drug has been
widely recommended as a first-line treatment for
schizophrenia [11, 12].

Blonanserin, which was also developed in Japan as
a novel antipsychotic drug, has been approved for
treating schizophrenia in Japan and Korea [13, 14].
In recent studies, the effect of blonanserin has been
demonstrated to be equivalent to that of haloperidol
and risperidone in primary endpoints and superior
to haloperidol in improving negative symptoms in
patients with schizophrenia [15, 16]. This drug also
carries a low risk of metabolic side effects and se-
dation [15].

Thus, both of these antipsychotic drugs were devel-
oped in Japan and are commonly used there. These
antipsychotics have been reported to have a low in-
cidence of sedation, weight gain, and cardiovascular
risk and to sufficiently improve positive and nega-
tive symptoms. Accordingly, in a choice between 2
drugs with similar effects, hypotheses should be
presented based on data from clinical studies with
high evidence levels, such as randomized controlled
trials. Recently, a 26-week study was conducted
with 44 patients to compare the efficacy, tolerabil-
ity, and safety of aripiprazole and blonanserin, and
the results demonstrated equivalent efficacy and
safety profiles for the 2 drugs [17]. However, head-
to-head and longer-term studies evaluating the
safety and maintenance of antipsychotics in schizo-
phrenia patients are lacking. Therefore, we per-
formed a randomized controlled trial comparing
blonanserin and aripiprazole for the clinical treat-
ment of schizophrenia. The main objective of this
study was to evaluate the effect of blonanserin ver-
sus aripiprazole on treating schizophrenia for 52
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weeks.

Methods

Participants

This study enrolled patients (inpatients and outpa-
tients) over 20 years of age who met the Diagnostic
and Statistical Manual of Mental Disorders 4" edi-
tion (DSM-IV) criteria for a primary diagnosis of
schizophrenia, as established by the Structured
Clinical Interview for the DSM-IV-TR (SCID-1/P).
The patients were also required to have an illness
duration of at least 6 months and no psychiatric
hospitalizations in the 6 months prior to participat-
ing in the study.

The exclusion criteria included a DSM-IV-TR diag-
nosis other than schizophrenia, any medically sig-
nificant abnormal electrocardiogram (ECG) results
at screening, a history of substance abuse, neurolep-
tic malignant syndrome, diabetes, Parkinson’s dis-
ease, an organic brain syndrome or acute medical
condition, and significant suicide risk; additionally,
pregnant women or women who had recently been
breastfeeding (< 1 full cycle plus 1 week) were ex-
cluded. Subjects who were considered refractory to
antipsychotic treatment based on their history, those
who were responsive to clozapine treatment and
those receiving long-acting antipsychotic treatment
were also excluded.

Power analysis, with =0.20 and ¢=0.05, was con-
ducted based on previous studies of the continu-
ation rate for each antipsychotic. We had a pro-
jected sample size of approximately 100 patients
(total of 200 patients), assuming a difference of
20%.

This study is registered with the University Hospi-
tal Medical Information Network (UMIN) (No.
UMINO000012729).

Study design

This randomized, flexible-dose, open-label, 52-
week clinical study was performed at the University
of Occupational and Environmental Health from
November 2012 to March 2016. The patients were
randomized at a 1 : 1 ratio using the System for
Automated Randomizations. Institutional review
board approval was obtained from the University of
Occupational and Environmental Health. All partici-
pants provided written informed consent.
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The study consisted of a screening phase and 2
treatment phases. Eligibility was determined during
the screening phase (1-14 days). Following the
screening period, the patients meeting the entry cri-
teria were randomized at a 1 : 1 ratio. In Phase 1,
from O to 12 weeks, subjects who were not already
on aripiprazole or blonanserin monotherapy were
cross-titrated during weekly visits from other an-
tipsychotic(s) to oral aripiprazole or blonanserin
monotherapy. The flexible dose ranges for blonan-
serin and aripiprazole were 4-24 mg/day and 3-30
mg/day, respectively. Maximal doses were based on
the suggested optimal doses for schizophrenia pa-
tients in Japan (blonanserin, 24 mg/day; aripipra-
zole, 30 mg/day). The doses were adjusted accord-
ing to the clinical judgments of the investigators. In
Phase 2, from 13 to 52 weeks, the subjects received
aripiprazole or blonanserin monotherapy.

Treatment compliance at each study visit was based
on patient self-reports and calculated as the number
of tablets taken divided by the number of tablets
that should have been taken, multiplied by 100.

Anticholinergic drugs were permitted for the treat-
ment of EPS. Benzodiazepines were used as rescue
medication for symptoms. Combined use of other
psychotropic medications was prohibited.

Clinical assessment

Four certified psychiatrists (A.K, H.H, K.A and
R.Y) who had at least 5 years of clinical experience
in Japan evaluated the patients. To improve the
inter-rater reliability, the training for each clinical
evaluation was performed at the start of the study,
and all raters participated in the training. The raters
were not blinded about the group to which the pa-
tients belonged.

Efficacy
The primary outcome measure was the time to dis-
continuation for all reasons.

The secondary efficacy assessments were the mean
change in the Positive and Negative Syndrome
Scale (PANSS) total score from baseline to end-
point (week 52), the onset of effects (the first
PANSS assessment that showed a significant differ-
ence in the PANSS total score between aripiprazole
and blonanserin that was maintained for the remain-
der of the study) and the change from baseline to
endpoint in the PANSS subscale scores and Clinical
Global Impression-Severity Scale (CGI-S) scores.
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DIEPSS

The Drug-Induced Extrapyramidal Symptom Scale
(DIEPSS) [18] was used to assess EPS at baseline
and 4, 12, 26, and 52 weeks.

Statistical analysis

A randomized sample of patients who received at
least one dose of the study medication formed the
intention-to-treat population. We used Kaplan-Meier
survival curves to estimate the time to discontinu-
ation of treatment. The treatment groups were com-
pared using Cox proportional hazards regression
models.

The statistical analysis included a two-way
repeated-measures analysis of variance (ANOVA)
based on the estimated marginal means by fitting a
linear mixed model. The linear mixed model that
we used included the two treatment arm effects
(aripiprazole vs. blonanserin) and time (baseline
and weeks 4, 12, 26, and 52). This linecar mixed
model was used to assess the effects of the inter-
vention on the primary outcome with treatment
(aripiprazole/blonanserin) at 52 weeks. This model
was fitted with the treatment (aripiprazole/blonan-
serin) as the fixed effect and the PANSS subscale,
PANSS total, CGI-S, or DIEPSS scores as the de-
pendent variable with no random effects. Moreover,
pairwise and non-pairwise comparisons based on
the estimated marginal means were used with Bon-
ferroni correction for multiple comparisons, and
within-group comparisons based on the estimated
marginal means were used with Bonferroni correc-
tion for multiple comparisons.

Results

Patients, treatment, and time to discontinuation

A total of 26 patients were randomly assigned to
receive either blonanserin (n=12) or aripiprazole
(n=14). All patients were included in the final
analysis (Figure 1). The demographic and clinical
characteristics at baseline were similar in the two
groups (Table 1). Seven patients (50%) in the blo-
nanserin group and 7 (58.3%) in the aripiprazole
group discontinued their treatment due to adverse
effects (AEs). Overall, the proportions of patients
who completed the assigned treatments were similar
in the blonanserin (n=5; 41.7%) and aripiprazole
(n=7; 50%) groups (Figure 1). Among the comple-
ters, the mean daily doses upon study completion
were 10.7 £ 4.6 mg for blonanserin and 19.2 *
7.8 mg for aripiprazole. Benzodiazepine doses did
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| Screening phase N=34 |

Did not provide informed consent (n=8)

| Intervention phase N=26 |

\
BNS group (N=12)

First episode (N=3)
Acute exacerbation (N=5)
Lack of efficacy (N=2)
Adverse effect (N=3)

Lack of efficacy (n=3)
Extrapyramidal symptoms (n=2)
Oversedation (n-1)

Poor adherence(n=1)

v

Complete N=5 (11.7%)

b
APZ group (N=14)
First episode (N=4)
Acute exacerbation (N=4)

Lack of efficacy (N=3)
Adverse effect (N=3)

Symptom worsening (n=2)
Owversedation (n=1)
Vomiting (n=1)
Hiccups (n=1)
Lack of cfficacy (n=1)
Withdraw consent (n-1)

Complete N=7 (50%)

Figure 1. Subject flowchart of analysis

Table 1. Demographic data

APZ (n=14) BNS (n=12) p-value
Sex (M/F) 717 7/5 0.713 @
Hospitalization (In/Out) 2/12 4/8 0.365 a
Marital status (Yes/No) 3/11 3/9 >0.99 a
Unemployed (%) 57.1 83.3 0.216 a
Mean+SD
Age 38.4+8.9 40.2+15.4 0.723 b
Education (years) 12.8+2.3 12.6x1.6 0.764 b
Antipsychotic dose 107.5+107.5 195.8+273.4 0311 b

(mg/day; chlorpromazine equivalent)

PANSS_OW-P 23.6+4.8 28.6+6.9 0.026 b
PANSS_OW-N 23.6+3.6 22.6+4.0 0.516 b
PANSS_0W-G 45.945.5 51.1+9.8 0.099 b
PANSS_OW-T 92.9+9.4 101.8£16.0  0.088 b
CGI-OW 4.0+0.8 4.6+0.8 0.072 b
DIEPSS_OW 0.7+1.5 0.7+1.2 0.932 b

a: Fisher’s exact test, b: unpaired t-test

not differ significantly between the two groups (Ta-
ble 2).

The results revealed no significant difference in the
mean time to discontinuation between the aripipra-
zole and blonanserin treatment groups (98.0 [27.9-
168.1] days vs. 307.0 [123.8-490.2] days; HR=
0.981 [0.343-2.803], p=0.971) (Figure 2, Table 3).
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Efficacy results

The linear mixed model for repeated-measures
ANOVA indicated that the blonanserin group
showed a significant change in positive symptom
scores (F=3.286, p=0.019). Blonanserin and
aripiprazole treatments did not show significant dif-
ferences in other outcome assessments (PANSS
negative, general, total scale, general psychopathol-
ogy scale, and CGI scores) (Table 4).
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Table 2. Diazepam equivalent dosage during the study

Ow

4w 12w 26 w 52w

diazepam equivalent dosage (mg/day)
APZ
BNS

4.9+6.5 5.6£64 6.0£6.6 6.0+6.6 5.2+6.4
2.0+2.7 2.0+2.7 2.0£2.7 2.0£2.7 2.8+4.2

P-value (APZ vs. BNS) 0.374a 0273a 0.232a 0.232a 0476a

a two-way repeated-measured ANOVA

1.07

0.8

0.6

=APZ
~IBNS

Probability

0.2

0.0

-

T
1000

==

T
2000

T T
3000 400.0

Days

Figure 2. Kaplan-Meier estimate of time to discontinuation for
any reason during the observation period

The within-group comparison for both groups dem-
onstrated robust improvement in the PANSS total
score from 4 weeks. The change in the PANSS
positive score relative to the baseline score in
weeks 4, 12, 26 and 52 indicated a significant im-
provement for the blonanserin group; however, the
aripiprazole group showed no significant improve-
ment in assessment time from baseline. Neither
group demonstrated a significant improvement in
the PANSS negative score from baseline to end-
point. The change in the PANSS general score rela-
tive to the baseline score in weeks 4, 12, 26 and 52
represented a significant improvement for the blo-
nanserin group, and in weeks 12, 26 and 52, the
aripiprazole group showed a significant improve-
ment. However, only the blonanserin group showed
a significant change from baseline to endpoint in
the CGI score (Table 4).
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The between-groups comparison revealed signifi-
cant differences in the PANSS positive score and
the CGI at baseline. In the other assessments and
evaluation times, no significant differences were ob-
served (Table 2).

The discontinuation rate during the study was 50%
in the aripiprazole treatment group and 41.7% in
the blonanserin treatment group (Figure 1). The
main reasons for discontinuation included lack of
efficacy (n=4 for aripiprazole and n=2 for blonan-
serin) and AEs (n=3 for aripiprazole and n=3 for
blonanserin) (Figure 1).

AEs

The rates of AEs and side effects are presented in
Figure 1. During double-blind treatment, the most
common treatment-emergent AEs that occurred
more frequently in blonanserin-treated than in
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Table 3. Difference in the mean time to discontinuation between the aripipra-

zole and blonanserin treatment groups

APZ (n=14) BNS (n=12)

Discontinuation of treatment for any cause
Discontinuation, n (%)

Kaplan-Meier time to discontinuation, days

Median [95% CI]
Cox-model treatment comparison
APZ
Hazard ratio [95% CI]
P-value

7,50.0 7,58.3

98.0 [27.9, 168.1] 307.0 [123.8, 490.2]

0.981 [0.343, 2.803]
0.971

aripiprazole-treated subjects were EPS, whereas the
most common treatment-emergent AEs that oc-
curred more frequently in aripiprazole-treated sub-
jects than in blonanserin-treated subjects were
symptom worsening, vomiting, and hiccups.

The only serious AE reported by > 1% of patients
in either group was psychotic disorder. The overall
number of discontinuations due to treatment-
emergent AEs was low. During double-blind treat-
ment, 58.3% (n=7/12) of the blonanserin patients
and 50% (n=7/14) of the aripiprazole patients dis-
continued use due to treatment-emergent AEs. No
death or suicide-related AEs were reported during
the study.

AE assessments with the DIEPSS did not show sig-
nificant differences in the changes for either group
from baseline to week 52 using the linear mixed
model (F=0.484, p=0.748).

Discussion

This paper is the first randomized controlled trial of
aripiprazole vs. blonanserin in schizophrenia pa-
tients over a 52-week study period. A previous ran-
domized controlled study reported similar efficacy
and safety profiles for aripiprazole and blonanserin
in schizophrenia patients over a 26-week study pe-
riod [17]. We observed patients for up to 52 weeks
and found no significant differences in the mean
time to discontinuation between the aripiprazole
and blonanserin treatment groups. The PANSS
scores of the two antipsychotics improved signifi-
cantly from the baseline scores. Our results show
that both antipsychotics can improve schizophrenia
symptoms and have equivalent efficacy and toler-
ability. In the within-group comparison, only the
blonanserin group showed a significant change
from baseline to endpoint in the CGI and PANSS
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positive scores. This result could be due to the
baseline differences between the two groups. We
found no significant differences in the total, nega-
tive and general PANSS scores; however, the blo-
nanserin group showed a significant change in the
positive symptom score based on the linear mixed
model. Thus, blonanserin may reduce positive
symptoms to a greater extent than aripiprazole.

Regarding the long-term use of antipsychotics, con-
sideration should be given to AEs such as weight
gain, metabolic side effects, and tardive dyskinesia.
Akathisia was the most commonly reported EPS-
related AE in the aripiprazole group, whereas
parkinsonism was the most common reported EPS-
related AE in the blonanserin group. Both groups
demonstrated equivalent safety.

One of the major limitations of this study was its
open-label design. The open-label design can gener-
ate bias, as both the patient and the physician are
aware of which groups are receiving what type of
treatment. A second limitation was that we did not
evaluate patients for anxiety and depression by us-
ing scales such as the Montgomery Asberg Depres-
sion Rating Scale or the Hamilton Rating Scale for
Anxiety [19, 20]. A third limitation was related to
the method of switching from the antipsychotics in
administration before this study to aripiprazole or
blonanserin, as the current antipsychotics were in-
terrupted before the start of the study. Some re-
views suggest that the dose should gradually be de-
creased when switching to aripiprazole [21, 22]. By
contrast, a recently systematic review and meta-
analysis found no significant differences in any
clinical outcomes between the 2 approaches of ex-
amining immediate and gradual antipsychotic dis-
continuation in antipsychotic switching [23]. There-
fore, the abrupt termination of the antipsychotics
might have affected the study results. However, we
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received no reports about the methods for switching
to blonanserin. The fourth limitation is the small
sample size of this study. Considering the result of
the power test, Type II errors might occur. We did
not perform regression analyses of the effect of the
baseline scores on the PANSS and CGI in the two
groups because our sample was small. On the other
hand, there were no withdrawals of consent in
either group. A fifth limitation is a lack of assess-
ment of functioning, cognition and subjective per-
spectives (e.g., quality of life), and assessment of
tolerability was confined to extrapyramidal symp-
toms in this study.

In conclusion, our findings suggest that aripiprazole
and blonanserin are both effective and well toler-
ated in schizophrenia patients. However, additional
adequately well-designed, double-blind, randomized
controlled studies are needed to further compare the
efficacy and safety of aripiprazole and blonanserin.
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