Relationship between Violence and Dieting among Female Adolescents

1009/ : N PR O R D sy
o 0; E\\\\\\\\§ ~~~~~~~~ R
o N
80% - &\
L. 70% - %
S, 60% - g,,
£ 50% - £
(¥ (%]
= 40% %
8 30% - @0
20% -
10% - =
Uninvolved Involved Uninvolved Involved
(n=5941) {n = 1440) {n =7054) {n=1715)
Underweight 7.1 8 0.9 19
Slightly underweight 13.6 12.7 4 4.8
[0 Normal weight 725 71 232 20.4
Slightly overweight 4.2 5.7 47.1 431
Overweight 2.6 2.6 249 29.7

Interpersonal violence {within one year)

" Interpersonal violence (within one year)

*The number of the missing data were 1715 for BMI and 313 for BWP.

Abbreviations: BMI, body mass index; BWP, body weight perception.

Figure 1. Percentages for the BMI and BWP categories in adolescent females by interpersonal violence perpetration.

doi:10.1371/journal.pone.0107744.g001

Table 1 presents percentages for demographics and psycholog-
ical and behavioral problems by violent behavior. Next, Figures 1
and 2 show percentages for the BMI and BWP categories by
interpersonal violence perpetration and violence toward objects,
respectively. The incidence rates of interpersonal violence
perpetration and violence toward objects were 19.6% (1,776/
9,065) and 34.9% (3,167/9,068), respectively. Meanwhile, the
distribution of the number of diets was as follows: never =60.2%
(n=5,481), 1 time =7.4% (n=670), 2 times =10.9% (n=995), 3
times = 8.3% (n=759), 4 times =1.5% (n=134), 5 times =3.9%
(n=354), 6 times =0.5% (n=48), 7 times =0.2% (n=20), 8
times =0.1% (n=12), 10 times =1.6% (n=146), 12 times
=0.0% (n=2), more than 13 times =0.8% (n=74), missing
values =4.6% (n=417).

The increased number of diets was associated with the increased
prevalence of both interpersonal violence perpetration (OR = 1.18,
95% CI 1.08-1.29, $<<0.001) and violence toward objects
(OR=1.34, 95% CI 1.24-1.45, $<<0.001), after adjusting for
age, BMI, BWP, the GHQ-12 total score, victimization, and
substance use (Table 2). In terms of the categories of BMI and
BWP, the “overweight” BWP was associated with violence toward
objects (OR=1.29, 95% CI 1.07-1.54, $<<0.05). On the other
hand, the “Underweight” and “Slightly underweight” BMI were
related to violence toward objects [(OR =1.28,95% CI 1.01-1.62,
$<0.05) and (OR=1.27, 95% CI 1.07-1.51, $<0.03), respec-
tively]. The “Underweight” BWP was related to interpersonal
violence perpetration (OR =2.30, 95% CI 1.38-3.84, »<0.05).
Except for recreational drug use, all other factors were indepen-
dently associated with both interpersonal violence perpetration
and violence toward objects. Recreational drug use was signifi-
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cantly related to interpersonal violence perpetration, but not to
violence toward objects.

Discussion

To the best of our knowledge, this is the first study to examine
whether repeated dieting is associated with violent behavior. We
found a relationship between an increased number of diets and the
incidence of interpersonal violence perpetration and violence
toward objects in a local representative sample of female
adolescents (n=9,112). The incidence rate of interpersonal
violence perpetration (19.6%) in this study was comparable to
the rate of the national youth risk behavior survey conducted in
the United States (24.4%) [3].

Maladaptive weight-loss behavior accompanied by frequent
dieting could have an impact on the occurrence of violence.
Maladaptive behavior classified as moderate includes skipping
meals, eating a very little amount of food, and using food
substitutes. Female dieters with moderate behavior are at risk of
developing severe behavior such as self<induced vomiting and the
use of laxatives, diuretics, and diet pills [41]. Chronic dieters tend
to show severe behavior [42]. The maladaptive weight-loss
behavior increase the risk of poor intake of grains, calcium, iron,
vitamin B-6, folate, and zinc among female adolescents [43].
Among these nutritional insufficiencies, iron deficiency is the most
common and can lead to irritability in young people [44,45].
Accordingly, a lack of basic nutrients resulting from chronic
dieting can potentially cause violent behavior.

Apart from weight-control behavior, the perception of being
overweight was associated with violent behavior. Dieting was
related to not only an overweight condition but also body-image
dissatisfaction [30]. Among female adolescents, the perception of

4 September 2014 | Volume 9 | Issue 9 | e107744

247



Relationship between Violence and Dieting among Female Adolescents

1009/ - S X NN
o [
-
80% | DN\ N
fvg, 70% - %,
& 60% 8
§ 50% - 5
s 40% - §
0 309 - oM.
20%
10% - o
Uninvolved Involved Uninvolved Involved
(n=4823) (n =2556) (n=5717) (n = 3055)
Underweight 7.2 7.6 1 1.2
Slightly underweight 13.2 13.7 4.6 33
[ Normal weight 729 70.9 24.7 18.7
Slightly overweight 4.4 4.7 47 45
Overweight 2.3 31 22.7 31.7

Violence toward objects (within one year) Violence toward objects {(within one year)

*The number of the missing data were 1715 for BMI and 313 for BWP.
Abbreviations: BMI, body mass index; BWP, body weight perception.

Figure 2. Percentages for the BMI and BWP categories in adolescent females by violence toward objects.
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Table 2. Associations between violent behavior and age, the number of diets, BMI, and BWP in adolescent females.?

Interpersonal violence perpetration Violence toward objects

ed OR " (95% Cl Adjusted OR ® (95% C

0.76 (0.73-0.79)**

0.85 (0.82-0.88)**

number of diets (ever

BMI category

Underweigh

Slightly underweight 0.93 (0.78-1.10)

Slightly overweight 1.38 (1.06-1.78)%

- ov

igh

BWP category

slightly underweight

tori

1.01 (0.85-1.19, 1.13 (0.98-1.31)

Slightly overweight

*The sample size was 6908 for interpersonal violence perpetration and 6903 for violence toward objects depending on the missing date that have been excluded from
the statistical analyses.

PORs adjusted for GHQ-12 total score, being bullied and violence from adults, tobacco and alcohol use, and the use of recreational drugs.

*p<0.05;

**p<0.001.

Abbreviations: BMI, body mass index; BWP, body weight perception; OR, odds ratio; Cl, confidence interval.

doi:10.1371/journal.pone.0107744.t002
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being overweight was more common than having a body weight
that was considered overweight [14]. This gap can cause
dissatisfaction in their body shape and as a result, they begin
dieting [46]. The “overweight” BWP is considered to provoke
frustration that may be related to violence toward objects. On the
other hand, the both actually being underweight and perception of
being underweight are associated with violent behavior. These
associations suggests that the physical and mental state of low
body-weight can relate to irritability [26], emotional dysregulation,
poor impulse control [27,28] independently. However, these
speculations are weakened by the fact that a large sample size
could find statistically significant results, even with small differ-
ences. In contrast, the cumulative number of diets showed a
consistent and strong relationship with violent behavior.

The present study has several limitations. First, our study design
was cross-sectional, which made it impossible to prove a causal
connection. It means that violent behavior occurred before the
onset of a weight-loss diet among some participants. That is, our
results indicate that violent behavior might predict underweight
BMI, extreme BWP, and repeated dieting. Second, although the
GHQ-12 is a valid measure for the severity of depression and
anxiety and the total score was used in logistic regression analysis,
the confounding effect of common adolescent psychiatric disorders
(i.e. ADHD and conduct disorder [9,12,20,21]) was not taken into
account. It is also possible that observed associations are attributed
to childhood abuse as a confounding factor [17,18]. This is
because victimization, particularly in childhood, is considered as a
cause that predisposes female adolescents to both violence
perpetration [7,10] and disordered eating [18,47]. In spite of
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our attempt to control for victimization, this control was not
sufficient due to the short investigation period. In addition, we did
not handle some violence-related social factors (i.e. low academic
performance [6,7] and parent—child and peer relationship [8-10])
as potential confounding factors. Consequently, an over- or under-
estimation of the association is possible. Third, because this survey
was performed in schools, responses from absent students were
unavailable. Young people who are engaged in violent behavior
and/or repeated dieting may be more likely to be absent from
school than those who are not. Finally, the term “weight-loss diet”
was not precisely defined, and thus, it included various methods
and periods of weight-loss behaviors that female adolescents
subjectively interpreted.

In conclusion, the cumulative number of diets is associated with
both interpersonal violence perpetration and violence toward
objects in female adolescents. In addition, underweight BMI and
extreme BWP are associated with violent behavior. Therefore, this
study suggested that the subjective number of diets may be
clinically useful as a screening marker for violent behavior in
female adolescents. Further prospective studies are required to
investigate the mechanism of repeated dieting that can lead to
violent behavior in female adolescents.
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Aim: Methods to improve neurocognitive impair-
ments are of important research interest. This
study sought to examine the synergistic effects of
neurocognitive rehabilitation and antipsychotics for
schizophrenia.

Methods: Subjects were 43 patients diagnosed with
schizophrenia or schizoaffective disorder in a ran-
domized trial of the effects of neurocognitive rehabili-
tation or a quasi-randomized experimental trial of
supported employment with neurocognitive rehabili-
tation. We compared the effects of risperidone and
aripiprazole in neurocognitive rehabilitation for
schizophrenia. Subjects were divided into the follow-
ing groups: (i) the control-risperidone group (CR
group) (n=13); (ii) the rehabilitation-risperidone
group (RR group) (n=9); (iii) the control-
aripiprazole group (CA group) (n=10); and (iv)
the rehabilitation-aripiprazole group (RA group)
(n=11). Subjects in the rehabilitation group were
engaged in computer-based cognitive exercises (24
sessions) with bridging group (12 sessions) over 12
weeks. Psychiatric symptoms, neurocognitive func-

tioning and social functioning assessments were
evaluated at baseline and at 12 weeks.

Results: A two-way ANOVA with neurocognitive reha-
bilitation and antipsychotic medication as factors
revealed a significant interaction effect on motor
speed. Working memory and motor speed signifi-
cantly improved in the RA group compared with the
CA group. We found no significant improvements
between the CR group and the RR group.

Conclusion: A synergistic effect of neurocognitive
rehabilitation and aripiprazole was observed as
improvement of motor speed. In patients treated with
aripiprazole, neurocognitive rehabilitation appeared
to improve working memory and motor speed.
Further studies of synergistic effects of neurocognitive
rehabilitation and antipsychotic medication are nec-
essary to verify these findings.

Key word: antipsychotic medication, neurocognitive
rehabilitation, schizophrenia, synergistic effect.

NEUROCOGNITIVE DEFICITS IN schizophrenia
are among the strongest predictors of social out-
comes as well as key functional outcome domains,
such as the ability to develop social skills and func-

tion independently in the community."? Therefore,
methods to improve neurocognitive impairments
through pharmacological treatment and cognitive
remediation are of important research interest.?
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It was generally thought that atypical antipsychotics
would improve neurocognitive functioning. Butsome
published reports suggest that the magnitude of
neurocognitive functioning for antipsychotics is lower
than previously expected. For example, in a double-
blind study, antipsychotics, such as olanzapine,
quetiapine, and risperidone, produced modest
improvement in neurocognitive functioning.* In 20
clinical trials for cognitive enhancement, atypical anti-
psychotic medications moderately improved some
aspects of cognitive functioning in patients with
schizophrenia.’®

Next, the influence of neurocognitive rehabilita-
tion on neurocognitive functioning came to attract
attention. A meta-analysis was conducted of 26 ran-
domized, controlled trials of cognitive remediation
in schizophrenia, including 1151 patients.® Cognitive
remediation was associated with a medium effect size
for cognitive performance.

Then, are there any synergistic effects of cognitive
rehabilitation and antipsychotics? And when per-
forming a cognitive rehabilitation, are there differ-
ences in the effect of cognitive rehabilitation
depending on the type of antipsychotic drugs?
A limited number of studies have examined the
effects of antipsychotic medications in cognitive
remediation. In one study, 36 subjects with treatment-
refractory schizophrenia were exposed to a standard-
ized token economy milieu, highly structured training
of activities of daily living (ADL) and twice-daily train-
ing sessions in social and independent living skills.”
Subjects taking risperidone and haloperidol showed
significant improvements in ADL and neurocognitive
performance, and no significant differences were
found between groups. Twenty-two schizophrenia
patients were randomly allocated to the cognitive
remediation group or the intensive occupational
therapy group.® In both groups, approximately half of
the subjects were prescribed either typical antipsy-
chotic or atypical antipsychotic drugs. Cognitive flex-
ibility and memory were found to significantly
improve in the cognitive remediation group com-
pared to the intensive occupational therapy group.
In the cognitive remediation group, atypical
antipsychotics exhibited more improvement in cogni-
tive flexibility than typical antipsychotics, but the
difference was not significant.

As mentioned above, it is not yet possible to
conclude on the effects of antipsychotics on
neurocognitive rehabilitation or the synergistic
effects of antipsychotics and neurocognitive rehabili-

© 2014 The Authors

Psychiatry and Clinical Neurosciences 2014; 68: 425-431

tation. Although the effects of antipsychotics on
neurocognitive functioning from the viewpoint of
psychopharmacology might be guessed to some
extent, this is difficult to demonstrate because of
limited previous research findings. First, we carried
out the exploratory research of how atypical
antipsychotics influence neurocognitive functioning
and the synergistic effects of antipsychotics and
neurocognitive rehabilitation were observed.

METHODS

Participants

Forty-three outpatients were diagnosed with schizo-
phrenia or schizoaffective disorder and were aged
20-45 years at registration in a randomized trial of
the effects of neurocognitive rehabilitation (study 1,
n=13) or a quasi-randomized experimental trial of
the supported employment with neurocognitive
rehabilitation (study 2, n=30). Subjects did not
report any of the following: (i) evidence of an organic
central nervous system disorder; (ii) a history of drug
or alcohol abuse; or (iii) mental retardation. All
patients gave written informed consent to participate
in the study, according to the procedures, which were
approved by the ethics committee at each site. Sub-
jects were engaged in computer-based neurocognitive
rehabilitation for 12 weeks. They were divided into
the following groups: (i) the control-risperidone
group (CR group) (n=13; study 1 n=>5, study 2
n=38); the rehabilitation-risperidone group (RR
group) (n=9; study 1 n=4, study 2 n=15); (iii) the
control-aripiprazole group (CA group) (n = 10; study
1 n=4, study 2 n=06); and (iv) the rehabilitation-
aripiprazole group (RA group) (n=11; study 1 n=0,
study 2 n=11).

Psychiatric symptoms and
demographic assessments

All patients were evaluated with the Positive and
Negative Syndrome Scale (PANSS). Premorbid intel-
ligence was estimated using the National Adult
Reading Test Japanese version (JART).”'

Neurocognitive functioning assessment

The Japanese version of the Brief Assessment of Cog-
nition in Schizophrenia (BACS-J) requires less than
35 min to complete in patients with schizophre-
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nia.'"*2 The BACS-] has been validated as a reliable
and practical scale to evaluate neurocognitive func-
tioning.!> The verbal memory, working memory,
motor speed, category instances, letter fluency, pro-
cessing speed, and executive function domains were
tested. All test measures were converted to standard-
ized z-scores by setting the sample mean of each
measure at baseline to zero and the standard devia-
tion to 1.

Social functioning assessment

The Life Assessment Scale for the Mentally IlI
(LASMI) was developed to assess disability in daily
life or community functioning.’*'* The LASMI is
composed of the following five categories: (i) daily
living; (ii) interpersonal relations; (iii) work skills;
(iv) endurance and stability; and (v) self-recognition.
Each category is composed of several items, with each
item being rated on a 5-point scale (no problem =0
to a serious problem =4). Lower scores indicate
higher degrees of independent living in the commu-
nity. In our study, the ‘Interpersonal Relations’ cat-
egory (LASMI-I) and ‘Work’ category (LASMI-W)
were used.

The above assessment is evaluated by psychiatrists
or clinical psychologists.

Study 1

Using a central registration system, participants in six
sites were randomized to either a neurocognitive
rehabilitation group (n=30) that was immediately
treated, or to a wait-list control group (n=31) that
waited for 12 weeks before being treated. Subjects
were engaged in computer-based cognitive exercises
(cocrack version 6.0 Marker Software, Ladenburg,
Germany), which provided practice across a broad
range of neurocognitive functions, including atten-
tion and concentration, psychomotor speed, learning
and memory, and executive functions. The trainers
instructed participants about how to complete the
cognitive exercises, provided encouragement, and
suggested strategies for improving performance on
challenging exercises. Sessions required approxi-
mately 60 min, with subjects typically completing
two sessions per week for 12 weeks. In addition to
computer exercises, subjects participated in one
session of bridging group per week for 12 weeks.
Topics in the bridging group included social skills
training and preparation for community living, the
role of cognition in job performance and problem-
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solving about compensatory strategies for dealing
with common challenges on the job. Psychiatric
symptoms, neurocognitive functioning and social
functioning assessments were evaluated at baseline
and at 12 weeks.

Study 2

The subjects took part in quasi-randomized experi-
mental trials in 11 sites. Depending on recruitment
periods, subjects were assigned to either a supported
employment alone group (n=57) or to a supported
employment with neurocognitive rehabilitation
group (n = 52). During the assessment phase, a thor-
ough cognitive assessment of the participants was
conducted, as well as recording a detailed employ-
ment history. During the cognitive training phase,
subjects were engaged in two sessions of the same
cognitive training per week for 12 weeks and took
part in one session of bridging group per week for 12
weeks, as in study 1. During the job search planning
phase, the supported employment specialist and par-
ticipants met together to plan the job search, based
on the participant’s vocational preference. Following
job attainment, the cognitive training specialist and
subject discussed job support strategies to enhance
the transfer of cognitive skills in the computer train-
ing exercises, and to minimize the effects of any per-
sisting cognitive impairments. Psychiatric symptoms,
neurocognitive functioning and social functioning
assessments were evaluated at baseline and at 12
weeks.

Subjects extracted from study 1 or study 2
for this analysis

We defined antipsychotic medication as a partici-
pants’ main drug treatment if it accounted for more
than 70% of chlorpromazine mg equivalents
(CPZeq) dose at baseline.” The four groups were
made up of patients for whom 70% of CPZeq dose
was risperidone or aripiprazole. Subjects were
excluded if they exhibited any of the following: (i)
the main drug was changed by more than 30%
of CPZeq dose during cognitive training; or (ii)
biperiden mg equivalents (BPDeq) dose was changed
during cognitive training.

Statistical analyses

Group differences of demographic characteristics,
psychiatric symptoms and neurocognitive function-
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ing at baseline were examined with one-way ANOVA
and Bonferroni tests. Two-way ANOvA with neuro-
cognitive rehabilitation and antipsychotic medica-
tions as factors was used to compare changes in
PANSS, BACS-J, and LASMI scores for 12 weeks. One-
way ANOVA was used to compare changes in PANSS,
BACS-J, and LASMI during 12 weeks between the CR
group and the RR group or between the CA group and
the RA group.

RESULTS

Demographic data (Table 1)

The results revealed no significant difference in demo-
graphic characteristics or psychiatric symptoms or
neurocognitive functioning at baseline between the
four groups. The mean duration of illness was
152.00 £71.51 months in the CR group, 126.00 +

Psychiatry and Clinical Neurosciences 2014; 68: 425-431

98.33 months in the RR group, 132.00+81.58
months in the CA group, and 115.64 + 89.20 months
in the RA group.

Comparison of integrated effect of
neurocognitive rehabilitation and
antipsychotic medication (Table 2)

A two-way ANOVA with neurocognitive rehabilitation
and antipsychotic medication as factors revealed a
significant interaction effect on motor speed
(F=4.38, P<0.05). However, there were no main
effects on motor speed. We found no significant
interaction effect on social function and psychiatric
symptoms.

We examined the effects of aripiprazole or
risperidone  on  neurocognitive rehabilitation.
Working memory (F=12.5, P<0.01) and motor
speed (F=5.81, P < 0.05) were significantly improved
in the RA group compared with the CA group. We

Table 1. Demographic data, psychiatric symptoms and neurocognitive functioning at baseline
CR group RR group CA group RA group
n=13 n=9 n=10 n=11
Mean SD Mean SD Mean SD Mean SD F

Age (years) 33.85 7.28 36 6.52 38.5 4.4 35.09 7.82 095
Duration of illness (months) 152 71.51 126 98.33 132 81.58 115.64 89.2 0.38
CPZeq (mg per day) 47423 297.33  461.11 47944 395 230.58 363.71 21556 0.32
BPDeq (mg per day) 1.31 1.84 0.67 1.12 0.1 0.32 0.45 0.82 2.01
JART (score) 102.27 10.91 99.44 12.22 101.2 9.21 101.18 10.85 0.06
PANSS score

Positive symptoms 11.77 3.7 11.33 5.1 10.3 4 13.64 356 1.25

Negative symptoms 16.31 4.79 13.56 4.33 15.6 5.23 19.36 4.57 2.60

General psychology 26.92 10.36 25.22 6.69 28.8 8.48 34.09 8.34 2.04

Total 55 17.92 50.11 14.41 54.7 15.69 67.09 13.54 2.25
BACS (Z-score)

Verbal memory 0.09 0.58 0.38 0.7 0.13 0.82 -0.01 0.86 0.48

Working memory -0.09 0.89 0.63 1.33 0.52 1.25 0.05 094 1.10

Motor speed -0.23 0.98 0.28 0.89 0.44 0.64 -0.43 0.71 2.63

Verbal fluency 0.03 1.3 0.5 0.87 -0.06 0.6 -0.33 1.35  0.95

Processing speed 0.33 1.15 0.09 0.97 -0.12 0.84 -0.27 091 0.81

Executive functions -0.62 1.54 -0.43 1.45 0.28 0.73 0.41 0.68 2.09

Composite score -0.06 0.82 0.29 0.65 0.14 0.47 -0.11 0.77 0.70
BACS, Brief Assessment of Cognition in Schizophrenia; BPDeq, biperiden mg equivalents; CA group, control-aripiprazole
group; CPZeq, chlorpromazine mg equivalents; CR group, control-risperidone group; JART, National Adult Reading Test
Japanese version; PANSS, Positive and Negative Syndrome Scale; RA group: rehabilitation-aripiprazole group; RR group,
rehabilitation-risperidone group.
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Table 2 Synergistic effect of neurocognitive rehabilitation and antipsychotic medication
Drug Control Rehabilitation F
Mean  SD Mean  SD Rehabilitation ~ Drug  Drugxrehabilitation
PANSS
Positive symptoms RIS -0.92 1.38 -1.67 1.58 4.30* 2.68 1.31
APZ 1.30 2.00 -1.27 4.29
Negative symptoms RIS -1.15 2.38 -1.56 1.33 0.55 0.37 0.08
APZ -040 280 -1.27 3.88
General psychology RIS -0.54 435 -2.56 2.01 3.23 0.03 0.32
APZ 070 548 -3.18 7.61
Total score RIS -2.62 633 -5.78 3.70 3.90 0.65 0.61
APZ 1.60 898 -573 12.59
LASMI
Interpersonal relations RIS -1.92 3.04 -4.22 6.83 197 1.22 0.02
APZ -0.50 5.02 -2.36 4.43
Work RIS -0.85 1.14 -233 4.09 4.56* 0.32 0.58
APZ 0.60 4.01 -2.55 4.37
BACS (Z-score)
Verbal memory RIS 0.18 1.10 0.43 0.45 0.87 0.39 0.01
APZ 0.35 0.46 0.57 0.90
Working memory RIS 0.19 094 0.35 0.74  3.85 6.07* 150
APZ -0.60  0.60 0.08 0.23
Motor speed RIS 0.56 0.67 0.40 0.43 1.43 1.47 4.38*
APZ -0.01 0.42 0.55 0.62
Verbal fluency RIS 0.04 0.88 0.39 0.77 0.28 0.72 0.82
APZ 0.47 0.65 0.38 0.86
Processing speed RIS -0.10 0.38 0.36 0.69 3.47 1.16 1.64
APZ 0.25 0.42 0.33 0.42
Executive functions RIS 0.28 1.45 0.74 0.35 0.13 0.95 1.64
APZ 0.37 045 0.11 0.62
Composite score RIS 0.16 0.41 0.40 0.31 2.95 0.02 0.22
APZ 0.20 0.32 0.33 0.33
Two-way factorial ANOVA.
*P<0.05.
APZ, aripiprazole; BACS, Brief Assessment of Cognition in Schizophrenia; LASMI, Life Assessment Scale for the Mentally
111; PANSS, Positive and Negative Syndrome Scale; RIS, risperidone.

found no significant improvements between the CR
group and the RR group.

DISCUSSION

Synergistic effect of neurocognitive
rehabilitation and antipsychotic medication

The synergistic effect of neurocognitive rehabilitation
and aripiprazole was observed as an improvement of
motor speed. No previous studies have examined the
synergistic effect of neurocognitive rehabilitation

and antipsychotic medication, including aripiprazole,
and little research has examined the different
neurocognitive effects of aripiprazole and risperidone.
In a 12-month, open-label study, 698 patients with
early-stage schizophrenia who were prescribed
antipsychotics were assessed at baseline and at 12
months.'® Risperidone and aripiprazole demon-
strated greater improvements on the composite score,
processing speed, working memory, executive func-
tioning and visual memory at 12 months. There was
no significant difference in improvement across all
neurocognitive domains between risperidone and
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aripiprazole. In another previous study, a total of 129
patients with schizophrenia participating in two
double-blind trials and one open-label trial compar-
ing the effects of different atypical antipsychotics on
cognition were assessed at admission and at 8 weeks.'”
Significant improvements in reaction time and cogni-
tion index were observed following risperidone treat-
ment. Reaction time, reaction quality and cognition
index significantly improved with aripiprazole treat-
ment. In contrast, the study reported no significant
differences in cognition index improvement between
the risperidone and aripiprazole group. The details
of the different neurocognitive effects of risperidone
and aripiprazole are currently unclear. In one study,
85 inpatients with schizophrenia were randomly
assigned to a cognitive remediation group or to a
control condition.'® Cognitive remediation was found
to be associated with significant improvements on
motor speed, verbal learning, and memory for 12
weeks. The integrated effect of neurocognitive reha-
bilitation and aripiprazole might be expected to
improve motor speed. Accordingto the findings of our
present study, we plan to expand the scope of the
present preliminary investigations by randomized
controlled trial in future.

Effects of neurocognitive rehabilitation
in aripiprazole

Working memory and motor speed significantly
improved in the RA group compared with the CA
group. Few previous studies have examined the
neurocognitive effects of aripiprazole. Aripiprazole
was reported to demonstrate greater improvement
in composite scores, processing speed, working
memory, executive functioning and visual memory at
12 months.'® Aripiprazole is reported to exhibit a
partial agonistic effect against the dopamine D,
receptor, and has a lower risk of extrapyramidal syn-
dromes than other antipsychotics."?® In aripiprazole,
the effect of neurocognitive rehabilitation might
result in improvement of motor speed and working
memory.

Effect of neurocognitive rehabilitation
in risperidone

We found no significant improvements between the
CR group and the RR group. A previous meta-analysis
suggested that effect sizes for processing speed,
working memory, learning, and delayed recall in

© 2014 The Authors
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risperidone were significant. In contrast, improve-
ments in verbal fluency, vigilance and selective
attention were found to be greater following
quetiapine and olanzapine treatment, compared with
risperidone.”’ In one study, patients with schizophre-
nia were randomly assigned to receive treatment with
either quetiapine (n="73) or risperidone (n=97)
for an 8-week period.”” Scores on Part A of the
Trail-making Test were significantly improved with
risperidone compared with quetiapine. In one
double-blind 14-week trial, schizophrenia patients
were assigned to receive risperidone (n=26),
olanzapine (n=26), clozapine (n=24) or halo-
peridol (n=25).”" Risperidone yielded significant
improvements in processing speed and attention
(P <0.03), but there were no significant differences
between medication types. Among patients receiving
risperidone, the effect of neurocognitive rehabilita-
tion might result in improvement of processing
speed. In future, we plan to examine the effects
of neurocognitive rehabilitation in risperidone or
aripiprazole to replicate the findings of this research,
examining a greater number of subjects and using
randomized trials of intervention and antipsychotic
medication.

Limitations

The current study involves a number of potential
limitations. First, the sample size was small. Second,
the raters were not blind, meaning there is a possi-
bility that some raters may have expected the
neurocognitive rehabilitation group to exhibit more
psychiatric symptoms, neurocognitive functioning
and social functioning. Third, study 1 and 2 did not
involve randomization of antipsychotic medication.
Finally, all groups were prescribed an antipsychotic
drug as their main treatment, but were not necessarily
receiving only one drug. It will be important to
further examine these findings, using randomized
trials of intervention, with subjects prescribed a single
antipsychotic medication.
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ARTICLE INFO ABSTRACT

Objective: This study was designed to evaluate efficacy and safety of aripiprazole once-monthly (AOM) by veri-
fying non-inferiority of AOM to oral aripiprazole in Asian patients with schizophrenia.

Method: The study consisted of a screening phase and three phases: an oral conversion phase (<12 weeks), an
oral stabilization phase (<12 weeks) and a 52-week double-blind phase. Patients meeting stabilization criteria
for 4 weeks during the oral stabilization phase were randomly assigned (1:1) to AOM (400 mg) or oral
aripiprazole (6-24 mg/day). The primary endpoint was Kaplan-Meier estimated rate of non-exacerbation of psy-
chotic symptoms/non-relapse at Week 26.

Long-acting injection Results: A total of 724 patients were screened, and 502 patients entered the oral stabilization phase. Of 455 pa-
Schizophrenia tients randomized in the double-blind phase, 228 received AOM and 227 received oral aripiprazole. The non-
Asian exacerbation of psychotic symptoms/non-relapse rates at Week 26 were 95.0% (AOM) and 94.7% (oral
Efficacy aripiprazole) and the difference was 0.3% (95% CI: —3.9,4.5), thus non-inferiority of AOM compared to oral
Safety aripiprazole with respect to non-exacerbation of psychotic symptoms/non-relapse rate was shown with a mar-
gin of — 3.9% which is well above the pre-defined non-inferiority limit (— 15%). The proportions of patients meet-
ing exacerbation of psychotic symptoms/relapse criteria and stabilization of psychotic symptoms/maintenance
criteria were 6.6% and 92.5% in both groups. Discontinuation rates due to all reasons were 25.9% (AOM) and
33.5% (oral aripiprazole). AOM was well tolerated as well as oral aripiprazole.

Conclusions: Non-inferiority of AOM to oral aripiprazole was established. AOM is efficacious in maintenance treat-
ment of stabilized schizophrenia, with comparable efficacy and tolerability to oral aripiprazole.
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1. Introduction with schizophrenia because of lack of insight, cognitive impairment
and drug-related side effects. There are some reports that discontinua-
tion of medication and poor adherence increase risk of relapse or hospi-
talization (Robinson et al., 1999; Higashi et al,, 2013). Long-acting
injectable antipsychotics provide the potential for improvement in
adherence to medication and reduction of relapse in schizophrenic
patients.

Aripiprazole is a second generation antipsychotic with a partial

Schizophrenia is a chronic disease, and maintenance treatment to
keep stabilization of symptoms is important as well as acute treatment.
In addition, continuation of the medication is essential for relapse
prevention. However, adherence to medication is difficult in patients
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agonism at dopamine D, receptors and serotonin 5-HT; receptors
and an antagonism at 5-HT,4 receptors (Burris et al,, 2002). Aripiprazole
is approved for treatment of schizophrenia in more than 65 countries
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including the USA, the EU and Japan. Aripiprazole has demonstrated
efficacy in acute and long-term treatment and low incidence of side
effects, metabolic side effects, and changes in weight (Kasper et al,
2003; Marder et al., 2003; Potkin et al,, 2003). Furthermore, oral
aripiprazole has indicated to be effective for prevention of relapse in pa-
tients with chronic, stable schizophrenia (Pigott et al,, 2003). Thus,
aripiprazole is a suitable long-term treatment options for schizophrenia.

Aripiprazole long-acting injectable offers a continuous medication
delivery with a favorable dosing interval to maintain symptom stability
and prevent relapse as well as rehospitalization. Indeed, aripiprazole
once-monthly is approved for maintenance treatment of schizophrenia
in the USA, Canada, and the EU. In a phase IIl study, time to impending
relapse was significantly delayed with 400 mg of aripiprazole once-
monthly compared with placebo (Kane et al,, 2012). In a second phase
Il study, non-inferiority of aripiprazole once-monthly to oral
aripiprazole was demonstrated, and the proportion of patients meeting
impending-relapse criteria was significantly higher in patients treated
with a sub-therapeutic dose of 50 mg of aripiprazole once-monthly
than in patients treated with either 400 mg of aripiprazole once-
monthly or oral aripiprazole (Fleischhacker et al., 2014).

The Aripiprazole Long-acting Formulation Psychiatry Asian (ALPHA)
study was designed to evaluate efficacy of aripiprazole once-monthly by
verifying non-inferiority of aripiprazole once-monthly, the long-acting
injectable, to oral aripiprazole as well as assess its safety profile in
Asian stabilized patients with schizophrenia. The results of the trial
were intended for the regulatory submission of aripiprazole once-
monthly for treatment of schizophrenia in Japan.

2. Materials and methods
2.1. Study design

This multicenter, randomized, double-blind, non-inferiority study
was conducted at 91 sites in Japan, Malaysia, Taiwan, and the
Philippines between July 2010 and June 2013, in accordance with the
Declaration of Helsinki. Prior to study entry, written informed consent
was obtained from all patients, if required, from legally acceptable
representatives.

The study consisted of a screening phase and three phases: an oral
conversion phase (phase 1, up to 12 weeks), an oral stabilization
phase (phase 2, up to 12 weeks) and a double-blind phase (phase 3,
52 weeks). Eligibility was determined during the screening phase. In
the oral conversion phase, patients were switched from other
antipsychotic(s) to oral aripiprazole monotherapy (6-24 mg/day, once
or twice a day) within 12 weeks. In the oral stabilization phase, patients
were stabilized on oral aripiprazole (6-24 mg/day once daily) and
stabilization of psychotic symptoms/maintenance for 4 weeks was
confirmed. The stabilization criteria were defined as meeting all of
the following criteria for 4 consecutive weeks: 1) Outpatient status;
2) Positive and Negative Syndrome Scale (PANSS; 1-7 rating system,
Kay et al., 1987) total score <80; 3) lack of specific psychotic symptoms
on the PANSS, as measured by a score of <4 (moderate) on each of
the following items: conceptual disorganization (P2), suspiciousness
(P6), hallucinatory behavior (P3), and unusual thought content (G9);
4) Clinical Global Impressions-Severity (CGI-S; Guy, 1976a) score of
<4 (moderately ill); and 5) Clinical Global Impressions-Severity
of Suicidality (CGI-SS) score of <2 (mildly suicidal) on part 1 and
<5 (minimally worsened) on part 2.

Patients meeting stabilization criteria for 4 weeks during the oral
stabilization phase were randomized 1:1 to either aripiprazole once-
monthly group or oral aripiprazole group using permuted block method
according to the instruction of the Interactive Voice Response System or
the Interactive Web Response System. In the aripiprazole once-monthly
group, aripiprazole once-monthly was administered into the gluteal
muscle once every 4 weeks, over 52 weeks (13 times in total) using
a double-dummy design. The starting dose of aripiprazole once-

monthly was 400 mg in all patients. However, patients could have a
single decrease to aripiprazole once-monthly 300 mg and could have
their dose increased back to 400 mg, if needed. Placebo tablets were
administered once daily, however, for only 2 weeks after the start of
the double-blind phase, aripiprazole tablets were concomitantly admin-
istered at dose of either 6 or 12 mg/day that corresponded with the dose
of oral aripiprazole used at the end of the oral stabilization phase, to
maintain the plasma concentration of aripiprazole. That is, 6 mg/day
was administered in patients receiving either 6 or 12 mg/day at the
end of the oral stabilization phase, and 12 mg/day was used in patients
receiving either 18 or 24 mg/day at the end of the oral stabilization
phase. The dose range for the oral aripiprazole (6-24 mg/day) is in
accordance with the aripiprazole label in Japan.

In the oral aripiprazole group, aripiprazole tablets were orally
administered once daily for 52 weeks at the dose administered at the
end of the oral stabilization phase. The dose could be reduced once by
6 mg/day from Week 4 and the dose could be increased back to the
original dose if needed. Placebo injectable was administered once
every 4 weeks.

In the double-blind phase, the treatment allocation code for the
administration of the investigational product was double-blind, mean-
ing that the investigators and the subjects did not know whether the
treatment group was the aripiprazole once-monthly group or the oral
aripiprazole group. The sponsor’s trial personnel, such as those involved
in monitoring (blinded), data management, or data analysis, did not
access to the treatment allocation code during the conduct of the trial.
Only the subject enrollment center had access to the treatment alloca-
tion code for this trial, only if it is needed in an emergency.

2.2. Patients

2.2.1. Inclusion criteria

Patients eligible for enrollment in the screening phase were required
to be 18 years of age or over and met the Diagnostic and Statistical
Manual of Mental health Disorders, Fourth Edition, Text Revision
(DSM-IV-TR) criteria for schizophrenia as a diagnosis. Patients were
also required to have had a Body Mass Index (BMI) of 18.5-35.0.

Patients in the oral stabilization phase (phase 2) were required to
meet any of the following: 1) patients who were able to complete
conversion to aripiprazole tablet monotherapy within 12 weeks after
the start of phase 1, 2) patients receiving aripiprazole monotherapy at
time of informed consent, 3) patients considered to be capable of receiv-
ing aripiprazole tablet monotherapy and who had not received any
antipsychotics for at least 12 weeks, at time of informed consent. In
addition, patients were adjusted appropriately to“prohibited concomitant
medications” and “restricted concomitant medications” requirements
stipulated in this protocol.

Patients in the double-blind phase (phase 3) were required to meet
the stabilization criteria as stated above.

2.2.2. Exclusion criteria

Patients were excluded if they: had a DSM-IV-TR diagnosis other
than schizophrenia; had a complication or a history of diabetes, diabetic
ketoacidosis, or diabetic coma; had liver, kidney, heart or hematopoietic
organ dysfunction; or were lactating or pregnant. In addition, patients
were excluded if they had a complication or a history of polydipsia,
Parkinson's disease, tardive dyskinesia, neuroleptic malignant
syndrome, rhabdomyolysis, paralytic ileus, alcohol dependence or
drug abuse, suicide attempt or self-injury, cerebral vascular disorder,
convulsive disorders including epilepsy, organic brain disorder, agranu-
locytosis or granulocytopenia, or other complications. Patients who had
received electroconvulsive therapy within 12 weeks prior to informed
consent, who had participated in any other clinical trials within
24 weeks prior to informed consent, for whom clozapine had been
ineffective or had responded only to clozapine, and who had been
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judged by the investigator or subinvestigator to be inappropriate for
inclusion in this trial for any other reasons were excluded.

2.3. Assessments

The primary efficacy endpoint was the non-exacerbation of psychotic
symptoms/non-relapse rate at Week 26 in the double-blind phase calcu-
lated by Kaplan-Meier method. Exacerbation of psychotic symptoms/
relapse was defined as meeting any of the following 4 criteria:

1) CGI-I score of =5 (minimally worse) and A {an increase on any of
4 individual PANSS items [conceptual disorganization (P2), halluci-
natory behavior (P3), suspiciousness (P6), unusual thought content
(G9)] to a score of =5 (moderate severe) with an absolute increase
of >2 on that specific item since randomization} or B [an increase
on any of those PANSS items to a score of =5 (moderate severe)
and an absolute increase of =4 on the combined score of those
items since randomization].

2) Hospitalization due to exacerbation of psychotic symptoms.

3) CGI-SS score of 4 (severely suicidal) or 5 (attempted suicide) on part
1 and/ or 6 (much worse) or 7 (very much worse) on part 2.

4) Violent behavior resulting in clinically significant self-injury, injury
to another person, or property damage.

It is reasonable to support that non-exacerbation of psychotic
symptoms/non-relapse rate at Week 26 is an endpoint because it was
verified that the time to relapse was significantly longer for aripiprazole
compared with placebo for 26 weeks (Pigott et al., 2003). When exacer-
bation of psychotic symptoms/relapse criteria was met during the
double-blind phase (52 weeks), the trial was discontinued at that point.

The secondary endpoints were the following items in the double-
blind phase: time to exacerbation of psychotic symptoms/relapse,

Screened
N=724

non-exacerbation/non-relapse rate at each time point other than
Week 26, mean change in PANSS total score and each subscale total
score, proportion of patients meeting exacerbation of psychotic symp-
toms/relapse criteria, proportion of patients meeting stabilization of
psychotic symptoms/maintenance criteria, proportion of patients
achieving remission [a score of <3 on each of the following specific
PANSS items, maintained for a period of 6 months: delusions (P1),
conceptual disorganization (P2), hallucinatory behavior (P3), blunted
affect (N1), passive/apathetic social withdrawal (N4), lack of spontane-
ity and flow of conversation (N6), mannerisms and posturing (G5),
unusual thought content (G9)], mean change in CGI-S score, mean
CGI-I score, and time to discontinuation due to any reason.

In addition, mean change in MOS 36-Item Short-Form Health Survey
(SF-36) was used to assess quality of life (Fukuhara et al. 1998a, b).

Safety was evaluated by adverse events (AEs), clinical laboratory
tests (including prolactin levels), vital signs, body weight, 12-lead elec-
trocardiography, Drug-Induced Extrapyramidal Symptoms Scale
(DIEPSS; Inada, 2009), Abnormal Involuntary Movement Scale (AIMS;
Guy, 1976b), Barnes Akathisia Rating Scale (BARS; Barnes, 1989), CGI-
SS, Columbia Suicidal Severity Rating Scale (C-SSRS), injection site reac-
tion, and self-assessment of injection site pain [visual analog scale
(VAS)].

2.4, Statistical analyses

The primary efficacy sample included all patients who had received
at least one dose of double-blind study medication and for whom the
post-dosing efficacy parameter data had been obtained. The safety
sample included randomized patients who had received at least one
dose of double-blind study medication and for whom the post-dosing

Screening ineligible

N=158

Discontinuation N=60

Entered directly .
. Oral conversion
into phase2 N=415
N=151 r

v

Not administeration N=4

N=502

Aripiprazole oral stabilization

Discontinuation N=46

T

Not administeration N=1

{

Aripiprazole once-monthly
N=228

Discontinued: N=59
*Withdrew consent: N=18

«Adverse events: N=4
*Protocol violation: N=18

eLost to follow-up: N=1
«Other: N=2

Completed
N=169 (74.1%)

’

Oral Aripiprazole
N=227

*Meet the criteria of exacerbation of
psychotic symptoms/relapse: N=15

*Exacerbation of the disease: N=1

Discontinued: N=76

* Withdrew consent: N=23

» Meet the criteria of exacerbation of
psychotic symptoms/relapse: N=14

» Adverse events: N=6

* Protocol violation: N=20

» Exacerbation of the disease: N=6

» Lost to follow-up: N=3

» Other: N=4

Completed
N=151 (66.5%)

Fig. 1. Patient disposition.
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safety parameter had been obtained. Analyses were conducted using
LOCF data.

The primary efficacy endpoint in this trial was the non-exacerbation
of psychotic symptoms/non-relapse rate at Week 26 in the double-blind
phase calculated by the Kaplan-Meier method. The objective of the
primary efficacy analysis was to show the non-inferiority of 400 mg of
aripiprazole once monthly to oral aripiprazole (6-24 mg), over a
52-week administration period from the start of administration in the
double-blind phase, using the non-exacerbation of psychotic
symptoms/non-relapse rate at Week 26 calculated by the Kaplan-
Meier method as a marker.

In the efficacy sample, the non-exacerbation of psychotic symptoms/
non-relapse rate at Week 26 was calculated for each group using the
Kaplan-Meier method. The difference (400 mg of aripiprazole once-
monthly to 6-24 mg of oral aripiprazole) and the two-sided 95%
confidence-interval (CI) of that difference were calculated. When the
lower limit of the two-sided 95% CI of that difference was greater than
or equal to — 15%, 400 mg of aripiprazole once-monthly was judged to
be non-inferior to 6-24 mg aripiprazole tablets. The non-inferiority mar-
gin was set at 15%, based on the exacerbation rate and non-exacerbation
rate in placebo groups and active drug group in the previous studies
(Pigott et al., 2003, European Medicines Agency, 2008; Hough et al,,
2010).

Regarding the time to exacerbation of psychotic symptoms/relapse,
the hazard ratio and the two-sided 95% CI of that ratio were calculated
using the Cox proportional hazards model. Changes in PANSS total
score, each positive, negative, and general psychopathology subscale
scores, and CGI-S were analyzed using analysis of covariance (ANCOVA)
model using LOCF dataset, with the treatment group as main effect, and
with the baseline of the double-blind phase as a covariate. Mean CGI-I
scores at each time point were assessed by the Cochran-Mantel-
Haenszel test, based on row mean score statistics.

The 95% CIs of the differences in percentages were calculated for the
proportions of patients meeting exacerbation of psychotic symptoms/
relapse criteria, patients meeting stabilization of psychotic symptoms/
maintenance criteria, and patients achieving remission.

The results of all statistical tests were interpreted at the 5% signifi-
cance level.

The sample size was calculated as follows: It is assumed that the
hazard ratio of aripiprazole once-monthly and oral aripiprazole was
the same and remained constant regardless of the time point. The
expected dropout rate was 20% at Week 26 due to reasons other than
dropout under the definition of exacerbation of psychotic symptoms/
relapse, such as withdrawal of consent and discontinuation due to
AEs, and the non-exacerbation/non-relapse rate at Week 26 was set at
75% according to the Kaplan-Meier method. A 10,000-time simulation
in which there was a >90% probability that the lower limit of the
two-sided 95% CI for the difference in non-exacerbation of psychotic
symptoms/non-relapse rate at Week 26 was equal or exceeded — 15%
found 410 patients in a randomized population.

3. Results
3.1. Patient disposition

In total, 724 patients were screened, of whom 566 were eligible to
enter this study; 415 patients entered the oral conversion phase
(phase 1) and 151 patients entered the oral stabilization phase
(phase 2) directly. Of 455 patients randomized in the double-blind
phase (phase 3), 228 received aripiprazole once monthly and 227
received oral aripiprazole (Fig. 1). Of the randomized patients, 169
(74.1%) in the aripiprazole once-monthly and 151 (66.5%) in oral
aripiprazole completed the study. Reasons for treatment discontinu-
ation are provided in Fig. 1.

Baseline demographics and patient characteristics are shown in
Table 1 and were similar between groups. All patients were Asian. The

Table 1
Baseline demographic and clinical characteristics of randomized patients.
Characteristic Aripiprazole Oral
once-monthly  aripiprazole
(n=228) (n = 227)
n (%) n (%)
Gender, male 136 (59.6) 141 (62.1)
Age (years), mean + SD 402 + 126 382+ 103
Baseline weight (kg), mean 4 SD 65.2 + 13.1 649 4+ 12.8
Baseline BMI (kg/m?), mean + SD 244+ 40 241439
Country Japan 118 (51.8) 119 (52.4)
Malaysia 43 (18.9) 41(18.1)
Philippines 42 (18.4) 44 (194)
Taiwan 25(11.0) 23 (10.1)
Type DSM-IV-TR Paranoid type 143 (62.7) 142 (62.6)
Disorganized type 10 (44) 10 (4.4)
Catatonic type 4(1.8) 10 (44)
Undifferentiated type 53 (23.2) 45 (19.8)
Residual type 18 (7.9) 20 (8.8)
Age of first episode (years), mean % SD 26.5+96 265 + 86
Time since first episode (mon), mean + SD 1633 + 1305 1399 + 113.2

Baseline severity at the oral stabilization phase, mean 4 SD

PANSS total score 57.6 133 56.0 £ 133

CGI-S 3.0+£08 28 +08
Baseline severity at the double-blind phase, mean + SD

PANSS total score 544 + 124 533 £ 127

CGI-S 28 £08 2.7+08
Final dose of aripiprazole at the oral stabilization phase

6 mg/day 32(14.0) 27 (11.9)

12 mg/day 57 (25.0) 87 (38.3)

18 mg/day 66 (28.9) 46 (20.3)

24 mg/day 73 (32.0) 67 (29.5)

majority of patients were from Japan (52.1%), followed by the
Philippines (18.9%), Malaysia (18.5%) and Taiwan (10.5%).

3.2. Treatment expostre

At the end of oral stabilization phase, the overall distribution of the
final dose of aripiprazole was as follows: 6 mg/day 13.0%, 12 mg/day
31.6%, 18 mg/day 24.6%, and 24 mg/day 30.8%.

Of the patients who received aripiprazole once-monthly (n = 228),
186 patients (81.6%) received at least 7 injections and 168 patients
(73.7%) received at least 13 injections. Of the patients who received
aripiprazole once-monthly (n = 228), 207 patients (90.8%) started on
and continued to receive 400 mg with no change in dose and 19 patients
(8.3%) reduced to 300 mg and continued on the lower dose. Mean dose
of aripiprazole once-monthly during the double-blind phase was
393.79 4 21.02 mg (mean + SD).

Of the patients who received oral aripiprazole (n = 227), 173
patients (76.2%) received oral aripiprazole for more than 26 weeks
and 149 patients (65.6%) received oral aripiprazole for 52 weeks. Of
the patients who received oral aripiprazole, 210 patients (92.5%) kept
the dose of placebo injectable with no change in dose and 16 patients
(7.0%) reduced the dose and continued with the lowered dose. The
mean dose of oral aripiprazole was 15.69 + 6.16 mg/day and the
mean duration of administration was 279.9 + 1294 days.

3.3. Efficacy

The non-exacerbation of psychotic symptoms/non-relapse rate at
Week 26 in the double-blind phase calculated by the Kaplan-Meier
method was 95.0 4+ 1.5% for aripiprazole once-monthly and 94.7 +
1.6% for oral aripiprazole and the difference was 0.3% (95% CI:
—3.9,4.5) (Table 2). Thus, the non-inferiority of aripiprazole once-
monthly compared to oral aripiprazole with respect to non-
exacerbation of psychotic symptoms/non-relapse rate was shown
with a margin of — 3.9% which is well above the non-inferiority limit
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Table 2

Non-exacerbation of psychotic symptoms/non-relapse rate at Week 26 by the Kaplan-Meier method.

425

Non-exacerbation of psychotic Difference 95% confidence-interval Non-inferiority
symptoms/non-relapse rate, % (SE) of that difference margin
Aripiprazole once-monthly 95.0 (1.5) 03 -3.9,4.5 —15%
Oral aripiprazole 94.7 (1.6)

of —15% that was pre-defined in the study protocol. The non-
exacerbation of psychotic symptoms/non-relapse rate after 26 weeks
up to 52 weeks was 92.9-94.5% in aripiprazole once-monthly and
92.3-94.1% in oral aripiprazole and was similar between both groups.

Regarding time to exacerbation of psychotic symptoms/relapse, the
hazard ratio between aripiprazole once-monthly and oral aripiprazole
using the Cox proportional hazards model was 0.94 (95% Cl: 0.46,
1.92) (Fig. 2).

The proportion of patients meeting exacerbation of psychotic symp-
toms/relapse criteria at the endpoint was 6.6% in both groups, and the
proportion of patients meeting stabilization of psychotic symptoms/
maintenance criteria at the endpoint was 92.5% and high in both groups.
The proportion of patients achieving remission criteria in patients main-
tained for a period of 6 months was 69.4% (129/186) for aripiprazole
once-monthly and 71.1% (123/173) for oral aripiprazole (Table 3).

PANSS total scores (4-SE) at baseline during the double-blind phase
were 54.4 + 0.8 in aripiprazole once-monthly and 53.3 + 0.8 in oral
aripiprazole. At Week 52, the mean changes from baseline in PANSS
total scores, positive scores, negative scores, and general psychopathol-
ogy scores were similar between both groups. In addition, the mean
changes in CGI-S scores during the double-blind phase were compara-
ble between both groups (0.0 & 0.1 in aripiprazole once-monthly and
—0.1 & 0.1 in oral aripiprazole) and were stable. The mean CGI-I
score at Week 52 was 3.5 + 0.1 in both groups (Table 4).

100y

Discontinuation rates due to all reasons was 25.9% for aripiprazole
once-monthly and 33.5% for oral aripiprazole, and the hazard ratio of
aripiprazole once-monthly to oral aripiprazole for time to discontinua-
tion due to all reasons was 0.74 (95% CI: 0.52, 1.03) (Cox proportional
hazards model) (Fig. 3).

SF-36 mental component summary and physical component sum-
mary (4= SE) at baseline were 47.3 + 0.8 and 494 + 0.6 for aripiprazole
once-monthly, respectively, and 47.5 4+ 0.8 and 49.9 + 0.7 for oral
aripiprazole, respectively. Mean changes in metal component summary
in SF-36 at Week 52 were 0.82 4= 0.60 for aripiprazole once-monthly
and 0.38 + 0.61 for oral aripiprazole (the difference: 0.44, 95% Cl:
—1.24,2.12, ANCOVA). Mean changes in physical component summary
at Week 52 were 0.23 <+ 0.58 for aripiprazole once-monthly and
—0.27 4+ 0.58 for oral aripiprazole (the difference: 0.50, 95% CI:
—1.11, 2.11, ANCOVA).

3.4. Safety and tolerability

34.1. Adverse events

During the double-blind phase, 176 (77.2%) patients in the
aripiprazole once-monthly group and 180 (79.3%) patients in the oral
aripiprazole group experienced at least 1 treatment-emergent adverse
event (TEAE). TEAEs with an incidence of at least 5% in either group in
the double-blind phase are shown in Table 5. The common AEs in either
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Fig. 2. Time to exacerbation of psychotic symptoms/relapse in double-blind phase calculated by the Kaplan-Meier method. Hazard ratio was 0.94 (95% Cl: 0.46, 1.92) (Cox proportional

hazard model).

Table 3

Proportion of patients meeting exacerbation of psychotic symptoms/relapse criteria, meeting stabilization of psychotic symptoms/maintenance criteria, and achieving remission criteria.

Proportion of patients

Aripiprazole once-monthly (n = 228)

Oral aripiprazole (n = 227)

95% confidence-interval of the difference

Exacerbation of psychotic symptoms/ relapse
Stabilization of psychotic symptoms/maintenance
Remission®

6.6% (n = 15)
92.5% (n = 211)
69.4% (n = 129)

6.6% (n = 15)
92.5% (n = 210)
71.1% (n = 123)

—4.6,4.5
—4.8,49
—-11.2,7.7

2 Remission rate in patients who continued treatment for a period of 6 months (Aripiprazole once-monthly; n = 186, oral aripiprazole: n = 173).
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Table 4
Mean change in secondary efficacy outcomes in the double-blind phase (LOCF).

J. Ishigooka et al. / Schizophrenia Research 161 (2015) 421-428

Aripiprazole Oral aripiprazole

once-monthly
Rating scale” (n =228) (n=1227) Difference (95%Cl)
PANSS total score, mean (SE)
Double-blind baseline  54.4 (0.8) 53.3(0.8)
Change to Week 52 —2.3(0.8) —2.7(0.8) 04 (—18,2.5)°
PANSS positive score, mean (SE)
Double-blind baseline  11.5(0.2) 11.4(0.2)
Change to Week 52 —03(0.2) —03(0.2) 0.0 (~0.7,0.7)°
PANSS negative score, mean (SE)
Double-blind baseline ~ 15.9 (0.3) 15.2(0.3)
Change to Week 52 —1.1(0.2) —-1.0(02) -o01 (—0.7,06)°
PANSS general score, mean (SE)
Double-blind baseline  27.0 (0.4) 26.8 (04)
Change to Week 52 —09(0.4) —13(04) 04 (—07,1.6)°
CGI-S score, mean (SE)
Double-blind baseline 28 (0.1) 2.7 (0.1)
Change to Week 52 0.0 (0.1) —0.1(0.1) 0.0 (—0.1,02)°
CGlI-I score, mean (SE)
Change to Week 52 35 (0.1) 3.5(0.1) 0.0 (—0.2,02)°

2 PANSS = Positive and Negative Syndrome Scale; CGI-I = Clinical Global Impression-
Improvement; CGI-S = Clinical Global Impression-Severity of illness.

b ANCOVA with the score at the baseline of the double blind phase as a covariate and
treatment as a factor.

¢ Cochran-Mantel-Haenszel test, based on row mean score statistics.

group were injection-site pain, nasopharyngitis, injection-site erythe-
ma, injection-site induration, weight gain, insomnia, akathisia,
injection-site dilation, schizophrenia, and diarrhea. The majority of
AEs were mild (aripiprazole once-monthly 57.9%, oral aripiprazole
56.4%) or moderate (aripiprazole once-monthly 15.8%, oral aripiprazole
18.1%) in severity. The incidences of side effects by aripiprazole once-
monthly and oral aripiprazole were 57% (130/228 patients) and 49.3%
(112/227 patients), respectively (Supplementary Table 2). Serious AEs
occurred in 13 patients (5.7%) in aripiprazole once-monthly and in 20
patients (8.8%) in oral aripiprazole. The serious AEs reported by >2%
of patients in either groups were schizophrenia (n = 7, 3.1%) in
aripiprazole once-monthly and schizophrenia (n = 8, 3.5%) in oral
aripiprazole. Two deaths were reported during the study: 1 patient
(cardiac sudden death) receiving aripiprazole once-monthly and
1 patient (head injury) receiving oral aripiprazole.
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Table 5
Adverse events occurring during the double-blind phase.
Adverse event Aripiprazole Oral
once-monthly aripiprazole
(n=228) (n=1227)
n (%) n (%)
Injection-site pain 64 (28.1) 43 (18.9)
Nasopharyngitis 55 (24.1) 54 (23.8)
Injection-site erythma 34 (14.9) 22 (9.7)
Injection-site induration 26 (11.4) 11 (4.8)
Weight gain 18 (7.9) 12 (5.3)
Insomnia 17 (7.5) 20 (8.8)
Akathisia 15 (6.6) 14 (6.2)
Injection-site dilation 15 (6.6) 11 (4.8)
Schizophrenia 12 (5.3) 17 (7.5)
Diarrhea 10 (4.4) 15 (6.6)

Occurring at an incidence of >5% in either group.

Discontinuation due to AEs in the double-blind treatment phase
occurred in 17 patients (7.5%) in aripiprazole once-monthly and 26 -
patients (11.5%) in oral aripiprazole. AEs resulting in discontinuation
that occurred in >1% of patients in any group were schizophrenia
(n = 11, 4.8%) and unwanted pregnancy (n = 1, 1.1%) in aripiprazole
once-monthly and schizophrenia (n = 14, 6.2%), hallucinations (n =
3, 1.3%), and unwanted pregnancy (n = 1, 1.2%) in oral aripiprazole. Pa-
tients who experienced AEs leading to dose reduction totaled 16 (7.0%)
in aripiprazole once-monthly and 13 (5.7%) in oral aripiprazole, and all
did not discontinue after dose reduction.

The numbers of patients with suicidal ideation in aripiprazole once-
monthly and oral aripiprazole were 2 (0.9%) and 2 (0.9%) during the
double blind phase. There is no significant difference in the proportion
of patients with suicidal ideation between aripiprazole once-monthly
and oral aripiprazole during the double-blind phase using C-SSRS
(0.0-3.1% and 0.0-2.2%). CGI-SS (part 1) and CGI-SS (part 2) were
unchanged at 1.0-1.1 and 3.9-4.0, respectively, over 52 weeks in both
aripiprazole once-monthly and oral aripiprazole.

3.4.2. Extrapyramidal symptoms

During the double-blind phase, 16.2% of aripiprazole once-monthly
and 14.1% of oral aripiprazole patients experienced AEs related to extra-
pyramidal symptoms. Incidence of akathisia, the most common extra-
pyramidal symptom, was 5.7% in aripiprazole once-monthly and 6.2%
in oral aripiprazole. There was 1 report of tardive dyskinesia in oral
aripiprazole. Mean changes in DIEPSS total scores + SD at Week 52
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Fig. 3. Time to discontinuation due to all reasons. Hazard ratio of aripiprazole once-monthly to oral aripiprazole was 0.74 (95% CI: 0.52, 1.03) (Cox proportional hazards model).
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were —0.2 &+ 0.9 (n = 168) in aripiprazole once-monthly and —0.2 +
0.8 (n = 149) in oral aripiprazole. Mean changes in AIMS total scores at
Week 52 were — 0.1 + 0.4 (n = 168) in aripiprazole once-monthly and
0.0 + 0.5 (n = 149) in oral aripiprazole groups. Regarding akathisia,
BARS Global Clinical Assessment of Akathisia scores were 0.1 4- 0.4
(n = 228) at baseline and remained at 0.1 4 0.3 (n = 168) at Week
52 in aripiprazole once-monthly, and 0.1 & 0.5 (n = 227) at baseline
and remained at 0.1 + 0.3 (n = 149) at Week 52 in oral aripiprazole.
25% and 23.8% of patients used an anti-parkinsonian drug in
aripiprazole once-monthly and oral aripiprazole during the double-
blind phase.

3.4.3. Injection-site reaction related adverse events

Of the AEs, the AEs occurring with a greater than 5% difference
between aripiprazole once-monthly and oral aripiprazole were
injection-site pain, injection-site erythema, and injection-site
induration.

Injections of aripiprazole once-monthly were generally well tolerated.
There was no discontinuation due to AEs related to injection site
reaction in both groups. In self-assessment of injection site pain using
the VAS (0-100), mean VAS score after the first injection was 3.5 in
aripiprazole once-monthly and 2.5 in oral aripiprazole. Mean VAS
scores at the second injection and later were similar in both groups.
At the final injection, mean VAS score was 0.8 in aripiprazole once-
monthly and 1.6 in oral aripiprazole.

3.4.4. Weight gain and laboratory results

The mean weight changes - SD during the double-blind phase were
0.87 + 4.45 kg (n = 168) in aripiprazole once-monthly and 1.44 4
5.23 kg (n = 149) in oral aripiprazole. The mean and median levels of
blood chemistry test items, such as total cholesterol, LDL, HDL, and
glucose, were within the normal range in both groups during the
double-blind phase (Supplementary Table 3). Mean serum prolactin
levels & SD for aripiprazole once-monthly and oral aripiprazole
were 6.8 4+ 11.8 ng/mL (n = 228) and 6.8 4 9.1 ng/mL (n = 227),
within the normal range, at baseline and stable within the levels
of 5.2-6.0 ng/mL and 5.9-6.3 ng/mL, respectively. Mean changes in
prolactin level at Week 52 were —1.6 4- 9.3 ng/mL (n = 167) and
—0.5 4 3.0 ng/mL (n = 149) in aripiprazole once-monthly and oral
aripiprazole, respectively.

4. Discussion

This multicenter, randomized, double-blind study proved non-
inferiority of aripiprazole once-monthly at 400 mg to oral aripiprazole
in Asian patients with schizophrenia, suggesting that aripiprazole
once-monthly is effective and exhibit a similar safety/tolerability profile
compared to oral aripiprazole. The results of PANSS and CGI evaluation
showed that aripiprazole once-monthly as well as oral aripiprazole
maintained symptom control in stabilized patients with schizophrenia
for 52 weeks. Previous studies reported that oral aripiprazole demon-
strated sustained long-term efficacy with favorable safety and tolerabil-
ity for 52 weeks (Kasper et al., 2003), and relapse prevention in patients
with chronic and stable schizophrenia for 26 weeks (Pigott et al., 2003).
Aripiprazole once-monthly is non-inferior to oral aripiprazole for-
mulation, which is approved for maintenance treatment of schizophre-
nia. Therefore, aripiprazole is suitable for long-term treatment in
schizophrenia.

In the aripiprazole once-monthly group, relapse rate was 6.6%, and
rates of stabilization/maintenance and remission rates in patients who
continued for 6 months were high at 92.5% and 69.4%, respectively.
Additionally, the rate of discontinuation due to all reasons was lower
in the aripiprazole once-monthly group (25.9%) than in oral
aripiprazole group (33.5%). These results were similar to the findings
of the two previous pivotal studies (Kane et al.,, 2012, Fleischhacker
et al,, 2014). The reproducibility of these results may provide support
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for wider use of aripiprazole once-monthly in clinical practice in Asia
and confer a reliable treatment for patients with schizophrenia.

In long-term treatment of antipsychotics, consideration should be
given to AEs, such as weight gain, metabolic side effects, and tardive
dyskinesia. The incidence of AEs in aripiprazole once-monthly was
consistent with that in oral aripiprazole in this study and the previous
studies (Kasper et al., 2003; Pigott et al,, 2003) and there were no addi-
tional unexpected AEs in this study. The incidence of weight gain in
aripiprazole once-monthly was low and mean weight change for
52 weeks was less than 1 kg. Akathisia was the most common reported
extra pyramidal symptoms-related AEs in the both groups, however,
the severity was mainly mild and akathisia was managed successfully
by dose reduction and with the addition of an anticholinergic parkinso-
nian drug.

The incidences of AEs related to injection reaction and pain were
higher in aripiprazole once-monthly than in oral aripiprazole. However,
the majority was mild in severity, and there was no discontinuation due
to AEs related to injection site. Additionally, assessment of injection site
pain by patients was similar between both groups from the second
injection to the final injection.

The recent meta-analysis of randomized controlled trials of relapse
prevention comparing long-acting injectable antipsychotics to oral anti-
psychotics demonstrated that long-acting injectable antipsychotics
were not superior to oral antipsychotics (Kishimoto et al.,, 2014). On
the other hand, a meta-analysis of mirror-image studies, which might
reflect real-life clinical practice, showed that long-acting injectable anti-
psychotics were superior to oral antipsychotics for relapse prevention
(Kishimoto et al., 2013). Furthermore, Kirson et al. (2013) reported
that long-acting injectable antipsychotics showed advantages in obser-
vational studies but no advantages in randomized controlled studies.
Thus, study design is an important factor. Our study was designed to
verify non-inferiority of aripiprazole once-monthly to oral aripiprazole,
and patients received more frequent monitoring and assessments than
usual care. Therefore, the patients that participated in this controlled
study might show better adherence in oral aripiprazole group.

Some methodological limitations of our study need to be considered.
The inclusion of stabilized patients with aripiprazole for 4 weeks and
the exclusion of patients with medical comorbidities do not accurately
reflect real-world setting. The previous studies included aripiprazole
once-monthly 50 mg (a sub-threshold therapeutic dose for assay sensi-
tivity) or placebo (Fleischhacker et al,, 2014, Kane et al,, 2012), however,
the current study does not include either aripiprazole once-monthly at
50 mg or placebo arm.

We demonstrated that non-inferiority of aripiprazole once-monthly
compared to oral aripiprazole in this study with a margin of —3.9%
which is well above the pre-specified non-inferiority limit of — 15%.
The results are similar to the finding another study (Fleischhacker
et al. 2014). In conclusion, our findings demonstrate that aripiprazole
once-monthly at 400 mg is efficacious in maintenance treatment of
stabilized patients with schizophrenia, with comparable efficacy and
favorable tolerability to oral aripiprazole.

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.schres.2014.12.013.
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Aim: Atomoxetine, approved in Japan for the treat-
ment of pediatric attention-deficit/hyperactivity dis-
order (ADHD) in April 2009, is a nonstimulant that
is thought to act presynaptically via the inhibition of
norepinephrine reuptake. Near-infrared spectroscopy
is a non-invasive optical tool that can be used to
study oxygenation and hemodynamic changes in the
cerebral cortex. The present study examined the
effects of a clinical dose of atomoxetine on changes in
prefrontal hemodynamic activity in children with
ADHD, as measured by near-infrared spectroscopy
using the Stroop Color-Word Task.

Methods: Ten children with ADHD participated in the
present study. We used 24-channel near-infrared spec-
troscopy to measure the relative concentrations of
oxyhemoglobin in the frontal lobes of participants in
the drug-naive condition and those who had received
atomoxetine for 8 weeks. Measurements were con-
ducted every 0.1 s during the Stroop Color-Word
Task. We used the ADHD Rating Scale-IV-Japanese
version (Home Version) to evaluate ADHD
symptoms.

Results: We found a significant decrease in ADHD
Rating Scale-IV-Japanese version scores, from 30.7 to
22.6 (P=0.003). During the Stroop Color-Word
Task, we found significantly higher levels of oxyhe-
moglobin changes in the prefrontal cortex of partici-
pants in the atomoxetine condition compared with
those in the drug-naive condition.

Conclusions: This increase in oxyhemoglobin
changes might indicate an intensified prefrontal
hemodynamic response induced by atomoxetine.
Near-infrared spectroscopy is a sensitive tool for mea-
suring the pharmacological effects of atomoxetine in
children with ADHD.

Key words: atomoxetine, functional neuroimaging
study, near-infrared  spectroscopy,  pediatric
attention-deficit/hyperactivity disorder, prefrontal
hemodynamic response.
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