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Abstract

Objectives: To evaluate the short-term efficacy and safety of blonanserin in adolescents with schizophrenia.

Methods: This 6-week multicenter, double-blind, randomized, placebo-controlled study investigated fixed-dose blonanserin

(8 or 16 mg/day) in patients 12–18 years of age diagnosed with schizophrenia, as indicated by a Positive and Negative

Syndrome Scale (PANSS) total score of 60–120 and a Clinical Global Impressions-Severity score of ‡3. The primary

endpoint was change from baseline to week 6 in the PANSS total score, using a mixed model for repeated measures analysis.

Safety was assessed by the incidence and severity of adverse events (AEs).

Results: Among 151 randomized patients, 150 were included in the primary analysis population. Demographic and clinical

characteristics were similar across groups at baseline. The rate of study discontinuation was 14.9%, 23.5%, and 28.3% in

patients administered with placebo, blonanserin 8 mg/day, and blonanserin 16 mg/day, respectively. The least-squares mean

change (95% confidence interval [CI]) from baseline to week 6 in PANSS total score was -10.6 (-16.10 to -5.10), -15.3

(-20.80 to -9.86), and -20.5 (-25.89 to -15.16) in patients administered placebo, 8 mg/day blonanserin, and 16 mg/day

blonanserin, respectively. The 16-mg/day blonanserin group showed significantly greater reduction in the PANSS total score

than the placebo group (least-squares mean difference [95% CI]: -9.9 [-17.61 to -2.25], p = 0.012, effect size: 0.538),

although the 8-mg/day group showed no significant difference. The incidence of AEs such as akathisia, somnolence, and

hyperprolactinemia was higher in the blonanserin groups than in the placebo group. AEs associated with blonanserin were

generally mild and were consistent with its known profile in adults with schizophrenia.

Conclusions: Blonanserin achieved a sufficient efficacy in adolescent patients, and the safety profile was similar to that in

adults, which suggests that blonanserin may be a safe treatment option for adolescents with schizophrenia.
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Introduction

Early-onset schizophrenia (schizophrenia occurring before

the age of 18 years) has been reported to have a poor prognosis

(Clemmensen et al. 2012; Immonen et al. 2017). Moreover, longer

duration of untreated first-episode schizophrenia has been reported

to lead to reduced social functioning (Penttilä et al. 2014; Dı́az-

Caneja et al. 2015). Therefore, particularly in adolescence, thera-

peutic intervention must be considered early and carefully.

Various guidelines for the treatment of schizophrenia recom-

mend the combined use of pharmacological therapy (primarily

antipsychotics) and psychosocial treatment (Hasan et al. 2012;

McClellan et al. 2013; Abidi et al. 2017). In addition, the risk of

relapse increases when patients with stable first-episode psychosis

discontinue antipsychotics (Kishi et al. 2019); thus, these patients

need antipsychotics that can be continued seamlessly from ado-

lescence to adulthood. The ‘‘practice parameter for the assessment

and treatment of children and adolescents with schizophrenia’’

developed by the American Academy of Child and Adolescent

Psychiatry Council on November 2012 recommends the use of

atypical antipsychotics as a clinical standard considering the bal-

ance between effectiveness and safety/tolerability as pharmaco-

logical therapies for schizophrenia spectrum disorders in children.

However, adolescent patients are particularly vulnerable to

metabolic adverse reactions, and the use of drugs with a high risk

for weight gain as first-line agents should be limited (McClellan

et al. 2013). Therefore, paying attention to safety profiles is more

important when selecting atypical antipsychotics, even if they have

been approved for adolescent patients. In addition, some of the

atypical antipsychotics used in adults have not been approved for

use in adolescents and may be used in off-label ways.

The atypical antipsychotic blonanserin selectively binds to cere-

bral dopamine D2, D3, and serotonin 5-HT2A receptors, acting as a

full antagonist (Murasaki 2007; Harvey et al. 2019). In addition,

blonanserin has been reported to sufficiently bind to cerebral dopa-

mine D3 receptor similarly as cariprazine does (dopamine D2/D3

receptor partial agonist) (Sakayori et al. 2021), which can be a po-

tential therapeutic target of action. In patients with adult schizo-

phrenia, a randomized controlled study confirmed that blonanserin

had greater efficacy than placebo in acute cases (Garcia et al. 2009).

Other randomized controlled studies confirmed the noninferior ef-

ficacy of blonanserin to haloperidol (Murasaki 2007; Harvey et al.

2019), showing greater improvement in negative symptoms with

fewer extrapyramidal adverse reactions than haloperidol as well as

the noninferior efficacy of blonanserin to risperidone (Miura 2008;

Harvey et al. 2020), with the following differences in safety profile:

compared with risperidone, blonanserin was associated with a lower

risk of blood prolactin increase, weight gain, and orthostatic hypo-

tension; however, blonanserin was associated with a higher inci-

dence of akathisia and excitability than risperidone.

Considering that efficacy for negative symptoms often leads to

poor outcomes (Correll and Schooler 2020) and lower risk of

metabolic adverse reactions associated with atypical antipsychot-

ics, blonanserin can be a useful treatment option for adults with

schizophrenia.

Blonanserin has not been approved for the treatment of adoles-

cent patients with schizophrenia until recent approval in Japan. We

report the results of a pivotal study for adolescents with schizo-

phrenia and discuss the efficacy and safety of blonanserin treat-

ment. This was the first multicenter, double-blind, randomized,

placebo-controlled, parallel-group comparison study of oral blo-

nanserin for adolescents with schizophrenia.

Methods

Patients

This study examined patients 12–18 years of age who were di-

agnosed with schizophrenia according to the Diagnostic and Sta-

tistical Manual of Mental Disorders, 4th Edition, Text Revision

(DSM-IV-TR) and confirmed with the Mini-International Neu-

ropsychiatric Interview for Children and Adolescents. The key

inclusion criteria were a total score of 60–120 in the Positive and

Negative Syndrome Scale (PANSS) and an assessment score of at

least 3 (mildly ill) in the Clinical Global Impressions-Severity of

Illness Scale (CGI-S).

The key exclusion criteria included the following: previous treat-

ment with blonanserin; contraindications listed in the package insert

for oral blonanserin; concurrent or previous malignant syndrome,

tardive dyskinesia, paralytic ileus, rhabdomyolysis, agranulocytosis,

pulmonary embolism, or deep vein thrombosis; Parkinson’s disease;

strong suicidal ideation and a history of suicide attempt or self-

mutilation as a means of suicide; diabetes mellitus; complications

such as serious cardiovascular, liver, kidney, organic brain, hemato-

logical, endocrinal, or spastic disease; a history of substance abuse or

dependence and alcohol abuse or dependence; a history of clozapine

treatment or psychiatric symptoms determined by the study investi-

gator to have no improvement despite sufficient dose of at least two

types of antipsychotics in the year (365 days) before screening;

treatment with a depot antipsychotic preparation (sustained-release

injection) in the 3 months (90 days) before screening; treatment with

electroconvulsive therapy in the 6 months (180 days) before screen-

ing; and actual or possible pregnancy.

This study was approved in advance by the Institutional Review

Boards of all the participating medical institutions and conducted in

accordance with the ethical principles of the Declaration of Helsinki

and in line with the regulatory requirements, including Japan’s

ministerial ordinance on Good Clinical Practice. After explaining all

aspects of the study, written assent was obtained from all patients, and

consent was obtained from their parents/legal guardians.

Study design

This multicenter randomized, double-blind, placebo-controlled,

parallel-group comparison study was conducted from March 2012

to March 2019 at 73 medical institutions in Japan. The study

comprised a screening phase and a 6-week treatment phase. Study

patients were randomly allocated at a 1:1:1 ratio into the placebo,

8-mg/day blonanserin, and 16-mg/day blonanserin groups using

computer-generated randomization. Oral tablets were administered

twice daily, after the morning and evening meals, for 6 weeks in a

double-blind manner (Fig. 1).

The investigator responsible for the study drug allocation pre-

pared and appropriately stored a study drug allocation table. After

the patients were enrolled, the study sites used the allocated study

drug. The investigator responsible for the study drug allocation

prepared an emergency key held by the study sponsor to unlock the

data in case of an emergency. The institution performing drug

concentration measurement submitted a report of its results after

unlocking the data with the key.

The blonanserin dose was 8 mg/day, the lower limit of the adult

maintenance dose, or 16 mg/day, the upper limit. Considering ad-

olescent safety, dosing was started at 4 mg/day, half the lower limit

of the adult maintenance dose. A double dummy method was used,

with each group receiving the same set number of tablets as fol-

lows: 1 tablet for each dose from day 1 to 14 and 2 tablets for each
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dose starting from day 15. The patients allocated to the 8-mg/day

blonanserin group started receiving a dose of 4 mg/day, which was

increased to 8 mg/day after 1 week. The starting dose for the pa-

tients allocated to the 16-mg/day blonanserin group was 4 mg/day

and was increased to 8 mg/day after 1 week and 16 mg/day after 2

weeks (Fig. 1). The treatment adherence was confirmed on the basis

of the number of tablets returned at study visits.

Patients whose suicide severity was ‡2 as assessed by the Clinical

Global Impressions of Suicide Severity (CGI-SS) item 1 at screening

were hospitalized from screening until the week 2 observation, and

the assessment was completed. Subsequently, upon request from the

patients and their parents/legal guardians, switching to outpatient-

basis study participation was allowed if the following criteria were

met: sufficient support from caregivers for outpatient treatment and

routine outpatient visits, no clinical change in suicidal risk (e.g., no

CGI-SS score changes and no suicide-related adverse event [AE]),

and stable psychiatric symptoms on PANSS or CGI-S scores (e.g.,

CGI-S assessment score of £4).

Patients with CGI-SS item 1 score of 1 at screening (not at all

suicidal) were allowed to participate in the study on an outpatient

basis if the following criteria were met: cohabitation with the par-

ents/legal guardians, immediate contact with the study investigator is

possible in case of emergency, and CGI-S assessment score of £4 at

screening (moderately ill; Fig. 1). However, if suicidal risk of a pa-

tient increased beyond acceptable level during outpatient observa-

tion, the patient could be hospitalized at the study site if the physician

determined that withdrawal was not warranted. If hospitalization was

not possible, the patient was withdrawn from the study.

Concomitant medications

Concomitant use of antipsychotics other than the study drug was

prohibited. Concomitant use of psychotropics and hypnotics was

allowed as needed but limited to only one of the following drugs:

among psychotropics, etizolam, flutazolam, clotiazepam, or lor-

azepam was allowed and among hypnotics, brotizolam, triazolam,

lormetazepam, zopiclone, rilmazafone, or eszopiclone was al-

lowed. The use of the drugs was prohibited within 12 hours before

the efficacy assessments. Regarding the concomitant use of anti-

parkinsonian agents, biperiden (£6 mg/day) was allowed if extra-

pyramidal symptoms newly occurred or worsened. Drug treatment

for concurrent diseases (e.g., hypertension and dyslipidemia) was

continued without changing the dosage and administration unless

the concurrent disease worsened or improved.

The use of antimanic or antiepileptic agents, monoamine oxi-

dase inhibitors, CYP3A4 inhibitors (except for topical external

agents), epinephrine (except when used as emergency intervention

for anaphylaxis), and other study drugs or postmarketing clinical

study drugs was prohibited. Changing or starting psychotherapy

was prohibited, except when a patient was hospitalized or dis-

charged. The use of electroconvulsive therapy was prohibited.

Efficacy assessments

Efficacy was assessed at baseline and at weeks 1, 2, 4, and 6

using PANSS, CGI-S, and CGI-Improvement (CGI-I). The primary

efficacy endpoint was the change in PANSS total score from

baseline (before randomization at the start of treatment) to week 6

(Kay et al. 1987). Secondary endpoints were the change in PANSS

total score at each assessment point; change in PANSS subscale

scores at the last observation carried forward (LOCF) endpoint and

each assessment point (Perkins et al. 2000); change in PANSS

5-factor model scores (Lindenmayer et al. 1994); change in each

PANSS symptom score; PANSS remission rate (Andreasen et al.

2005); percentage of PANSS responders (Leucht et al. 2017);

change in CGI-S score (Guy 1976); rate of improvement in CGI-I

FIG. 1. Study schematic. During the treatment phase, oral BNS tablet 8 or 16 mg/day, or placebo was administered twice daily, after
the morning and evening meals, for 6 weeks. The same number of tablets were administered in each of the treatment groups using BNS
tablets 2 mg, 4 mg, and identical placebo tablets. Concomitant antipsychotics, antiparkinson drugs, psychotropics, hypnotics, and
psychotherapeutic interventions were restricted from screening to follow-up in accordance with the study protocol. aTransition phase,
for patients who continued in long-term extension study; Follow-up, for patients who did not enter in long-term extension study.
bPatients with a CGI-SS item 1 score of 1 (not at all suicidal) at screening who met other specific criteria were allowed to be shifted to
outpatient observation during the study period at the physicians’ discretion. c: Patients with a CGI-SS item 1 score ‡2 at screening were
hospitalized until observation and assessment after 2 weeks were completed. Subsequently, if patients or their legal representatives
requested and they met other specific criteria, they were allowed to be switched to outpatient observation. BNS, blonanserin; CGI-SS,
Clinical Global Impressions of Suicide Severity.
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(percentage of patients with a CGI-I score of 1 [very much im-

proved] or 2 [much improved]); and days from start to last date of

administration. PANSS assessments were performed by the as-

sessors who were trained and certified.

Pharmacokinetic assessment

The plasma concentration of unchanged blonanserin, the main

active moiety, was measured. Samples for pharmacokinetic as-

sessment were collected at weeks 2 and 6.

Safety assessments

Safety was assessed by examining the incidence and severity of

AEs. AEs were recorded and classified using version 21.1 of the

Medical Dictionary for Regulatory Activities of the International

Council for Harmonization of Technical Requirements for Phar-

maceuticals for Human Use. Extrapyramidal symptoms were

evaluated by examining change in total score on the Drug-

Induced Extrapyramidal Symptoms Scale (DIEPSS) (Inada et al.

2003) and percentage of patients using antiparkinsonian agents at

last assessment and at each assessment point. DIEPSS is a

physician-rating scale to assess the severity of extrapyramidal

symptoms induced by antipsychotics on a 5-rank scale of 0

(normal) to 4 (severe) for each of the 8-symptom categories (gait,

bradykinesia, sialorrhea, muscle rigidity, tremor, akathisia, dys-

tonia, and dyskinesia) and one global assessment (overall sever-

ity). Suicide risk was evaluated by examining the change in CGI-

SS score and deterioration rate (Meltzer et al. 2003) at week 6

(LOCF) and at each assessment point. CGI-SS is an overall

clinician-rating scale of the clinical risk of suicidality and change

in suicidality.

The CGI-SS item 1 has five severity levels of suicidality in the

past 7 days: 1, not at all suicidal; 2, mildly suicidal; 3, moderately

suicidal; 4, severely suicidal; and 5, attempted suicide. The CGI-SS

item 2 has seven change levels from baseline in suicidality: 1, very

much improved; 2, much improved; 3, minimally improved; 4, no

change; 5, minimally worsened; 6, much worse; and 7, very much

worse. Changes in laboratory test values, vital signs, and body

weight as well as electrocardiographic findings and parameters

were evaluated at the last testing point and each testing point.

Statistical analysis

The SAS version 9.4 software was used to perform statistical

analysis. Sample size was calculated to detect statistical difference

for the primary endpoint using two-step closed testing procedure at

one-sided significance level of 0.025 and power of 80%. On the

basis of the results of placebo-controlled studies of other second-

generation antipsychotic agents in patients with adolescent

schizophrenia (Mathis 2007; Findling et al. 2008; Astra Zeneca

2009; Kryzhanovskaya et al. 2009), a difference in the change in

PANSS total score of 10–13 and SD of 17–20 was assumed be-

tween the placebo group and 8-mg/day and 16-mg/day blonanserin

groups. Consequently, 40–48 patients were required per group.

Including patients excluded from the analysis, the target number of

patients was set at 50 per group (a total of 150 in three groups).

The full analysis set (FAS) was used as the primary efficacy

analysis set. The FAS comprised enrolled patients diagnosed with

schizophrenia according to DSM-IV-TR who received the study

drug at least once and had both baseline assessment and at least one

postbaseline assessment of PANSS total score. The safety analysis

set comprised patients who received the study drug at least once.

The primary endpoint was analyzed using a mixed model for re-

peated measures (MMRM) with the treatment groups as the fixed

effect, and each assessment point, PANSS total score at baseline, and

the interaction of the treatment group and assessment point as cov-

ariates. A closed testing procedure was used in the order of step 1 and

step 2 to adjust for test multiplicity in the analysis of the primary

endpoint. In step 1, contrast coefficients (placebo, 8-mg/day blo-

nanserin, and 16-mg/day blonanserin groups) were set as -2, 1, and 1,

respectively. If a significant difference in efficacy was observed be-

tween the active drug group (i.e., combined 8- and 16-mg/day blo-

nanserin group) and placebo group in a two-sided test at the

significant level of 0.05, the analysis proceeded to step 2, in which a

two-sided test at the significance level of 0.05 was performed on the

superiority of each dose group over the placebo group.

Regarding secondary endpoints, multiplicity of statistical tests

was not adjusted. CGI-S changes were analyzed using MMRM.

PANSS remission rate, percentage of PANSS responders, and rate

of improvement in CGI-I were analyzed using Chi-square test or

Fisher’s exact test. Posthoc analysis was conducted for PANSS

subscale scores and PANSS 5-factor model scores using MMRM in

the same manner of statistical modeling as the primary endpoint.

FIG. 2. Patient disposition. One patient in the BNS 16-mg/day group without baseline PANSS total score was excluded from the FAS.
Consequently, the number of patients in the FAS for placebo, BNS 8-mg/day, and16-mg/day groups were 47, 51, 52, respectively. BNS,
blonanserin; PANSS, Positive and Negative Syndrome Scale; FAS, full analysis set.
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Results

Patient disposition and baseline characteristics

Consent was obtained from 160 individuals, of whom 151

met all the inclusion criteria and were randomized as follows for

double-blind treatment: 47 patients in the placebo, 51 patients in the

8-mg/day blonanserin, and 53 patients in the 16-mg/day blo-

nanserin groups. The FAS comprised 150 patients, with the ex-

clusion of 1 patient from the 16-mg/day blonanserin group who had

no baseline PANSS total score (Fig. 2). Baseline characteristics of

patients included in the FAS are summarized in Table 1.

The discontinuation rate was 14.9% in the placebo, 23.5% in the

8-mg/day blonanserin, and 28.3% in the 16-mg/day blonanserin

groups. The common reasons for discontinuation were progressive

Table 1. Demographic and Clinical Characteristics in Patients at Baseline (Full Analysis Set)

Placebo (N = 47)
Blonanserin

(8 mg/day) (N = 51)
Blonanserin

(16 mg/day) (N = 52)

Sex, male, n (%) 20 (42.6) 21 (41.2) 23 (44.2)
Age (years), mean (SD) 15.6 (1.69) 15.3 (1.49) 15.6 (1.68)
Age (years), ‡15, n (%) 33 (70.2) 35 (68.6) 36 (69.2)
Height (cm), mean (SD) 161.09 (7.293) 160.89 (6.928) 162.64 (8.247)
Weight (kg), mean (SD) 52.36 (7.943) 56.47 (11.951) 57.06 (11.671)
Weight (kg), ‡50 kg, n (%) 30 (63.8) 34 (66.7) 36 (69.2)
BMI (kg/m2), mean (SD) 20.14 (2.391) 21.74 (3.987) 21.54 (3.937)
DSM-IV subtype, n (%)

Disorganized 13 (27.7) 3 (5.9) 9 (17.3)
Catatonic 3 (6.4) 5 (9.8) 7 (13.5)
Paranoid 17 (36.2) 26 (51.0) 20 (38.5)
Residual 0 1 (2.0) 1 (1.9)
Undifferentiated 14 (29.8) 16 (31.4) 15 (28.8)

No. of episodes, n (%)
1 38 (80.9) 42 (82.4) 36 (69.2)
‡2 7 (14.9) 8 (15.7) 16 (30.8)
Unknown 2 (4.3) 1 (2.0) 0

Hospitalization, n (%)
Inpatient 22 (46.8) 29 (56.9) 27 (51.9)
Outpatient 25 (53.2) 22 (43.1) 25 (48.1)

Age at initial diagnosis (years), mean (SD) 13.4 (2.21) 13.3 (2.00) 13.1 (2.20)
Duration of illness (years), mean (SD) 2.13 (1.656) 1.98 (1.427) 2.53 (2.170)
Duration of current episodes (days), mean (SD) 635.2 (646.32) 540.8 (493.97) 602.0 (609.13)
Baseline PANSS total score, mean (SD) 89.8 (10.41) 86.5 (13.53) 88.7 (13.81)
PANSS composite subscale, n (%)

Positive subscale score > Negative subscale score 15 (31.9) 21 (41.2) 16 (30.8)
Positive subscale score = Negative subscale score 3 (6.4) 2 (3.9) 2 (3.8)
Positive subscale score < Negative subscale score 29 (61.7) 28 (54.9) 34 (65.4)

Baseline CGI-S score, mean (SD) 3.98 (0.642) 3.94 (0.785) 3.98 (0.542)
Baseline CGI-SS score, mean (SD) 1.13 (0.337) 1.06 (0.238) 1.08 (0.269)
Baseline DIEPSS total score, mean (SD) 0.47 (1.300) 0.71 (2.773) 0.56 (1.662)

BMI, body mass index; CGI-S, Clinical Global Impressions-Severity; CGI-SS, Clinical Global Impressions of Severity of Suicidality; DIEPSS, Drug-
Induced Extrapyramidal Symptoms Scale; DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, 4th edition; PANSS, Positive and Negative
Syndrome Scale; SD, standard deviation.

FIG. 3. Change from baseline in PANSS total score (MMRM). Coefficient of contrast to test global null hypothesis is (Placebo, BNS
8 mg/day, 16 mg/day) = (-2, 1, 1). Closed Testing Procedure was applied to adjust multiplicity. Only when global null hypothesis was
rejected, BNS8- or 16-mg/day group was compared with Placebo group with 0.05 as significance level. BNS, blonanserin; MMRM,
mixed model for repeated measures; PANSS, positive and negative syndrome scale.
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disease, AE, and withdrawal by subject (Fig. 2). The mean adher-

ence rate exceeded 96% in each group, with a mean dosing duration

of ‡35 days in all groups. Concomitant medications used during the

treatment phase in the placebo, 8-mg/day blonanserin, and 16-mg/

day blonanserin groups were psychotropics in 44.7%, 62.7%, and

55.8%, respectively, and hypnotics in 48.9%, 68.6%, and 61.5%,

respectively.

Efficacy

The PANSS total score decreased from week 1 in all groups. The

mean change in PANSS total score from baseline at week 6 (least

square [LS] mean [95% confidence interval; CI]) was -10.6 (-16.10

to -5.10) in the placebo, -15.3 (-20.80 to -9.86) in the 8-mg/day

blonanserin, and -20.5 (-25.89 to -15.16) in the 16-mg/day blo-

nanserin groups. A significantly larger decrease in PANSS total score

was observed in the 16-mg/day blonanserin group than in the placebo

group (LS mean difference [95% CI]: -9.9 [-17.61 to -2.25],

p = 0.012, effect size [ES]: 0.538); whereas no significant difference

in change was observed in the 8-mg/day blonanserin group (LS mean

difference [95% CI]: -4.7 [-12.49 to 3.03], p = 0.230, ES: 0.256)

compared with the placebo group (Fig. 3; Table 2).

The mean change from baseline in CGI-S score (LS mean [95%

CI]) at week 6 was -0.45 (-0.775 to -0.128) in the placebo, -0.83

(-1.149 to -0.502) in the 8-mg/day blonanserin, and -0.84 (-1.158 to

-0.522) in the 16-mg/day blonanserin groups, with a difference from

the placebo group of -0.37 (-0.832 to 0.083) in the 8-mg/day blo-

nanserin group and -0.39 (-0.843 to 0.065) in the 16-mg/day blo-

nanserin group ( p = 0.108 for the 8-mg/day blonanserin group and

p = 0.092 for the 16-mg/day blonanserin group; MMRM; Table 2).

The mean changes in PANSS subscale scores and PANSS total

5-factor model scores were largest in the 16-mg/day blonanserin

group, followed by the 8-mg/day blonanserin and placebo groups

(Table 3 and Table 4).

The PANSS remission rate at week 6 (LOCF) was highest in the

16-mg/day blonanserin group, followed by the 8-mg/day blo-

nanserin and placebo groups (Table 5). The percentage of PANSS

responders at week 6 (LOCF) was largest in the 16-mg/day blo-

nanserin group for all improvement criteria, followed by the 8-mg/

day blonanserin and placebo groups. A statistically significant

difference was observed between the 16-mg/day blonanserin and

the placebo groups at an improvement criterion of 30%–50% or

higher (Table 5). The rate of improvement in CGI-I at week 6

(LOCF) was 17.4% in the placebo, 35.3% in the 8-mg/day blo-

nanserin, and 42.3% in the 16-mg/day blonanserin groups, which

was higher in the 16-mg/day blonanserin group than in the placebo

group ( p = 0.009; Table 5).

Pharmacokinetics

At week 6, the approximate trough plasma blonanserin con-

centration (blood drawn >10 hours after study drug administration;

mean [SD]) was 0.25 (0.12) ng/mL in the 8-mg/day blonanserin

group (n = 38) and 0.45 (0.19) ng/mL in the 16-mg/day blonanserin

group (n = 36).

Safety

Safety was assessed in the 151 patients who received the study

drug at least once. The incidence of AEs during the treatment phase

was 68.1% in the placebo, 80.4% in the 8-mg/day blonanserin, and
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schizophrenia (two patients in the placebo group, one in the 8-mg/

day blonanserin, and one in the 16-mg/day blonanserin) and som-

nolence (one patient in the 16-mg/day blonanserin group). A causal

relationship with the study drug could not be ruled out for worsening

schizophrenia in two patients from the placebo group and for

somnolence. Serious AEs included worsening schizophrenia (one

patient in the placebo group) and hyperventilation (one patient in the

8-mg/day blonanserin group). A causal relationship with the study

drug could not be ruled out for either of the serious AEs. None of the

patients died. AEs led to the discontinuation of administration in

three patients in the placebo group, five in the 8-mg/day blonanserin

group, and six in the 16-mg/day blonanserin group (Table 6).

The AEs that occurred in ‡5% of the patients in the pooled

blonanserin group are shown in Table 7. The incidence rates of

akathisia, somnolence, hyperprolactinemia, increase in blood pro-

lactin, tremor, and dystonia were relatively high in the pooled

blonanserin group compared with those in the placebo group. There

was no clinically relevant difference in the incidence of headache,

nausea, worsening schizophrenia, or skin abrasion between the

pooled blonanserin and placebo groups.

The incidence of AEs related to extrapyramidal symptoms was

4.3% in the placebo group, 25.5% in the 8-mg/day blonanserin

group, and 50.9% in the 16-mg/day blonanserin group (Table 6).

The mean change (SD) from baseline in total DIEPSS score at week

6 (LOCF) was -0.04 (0.833) in the placebo, 0.08 (1.560) in the

8-mg/day blonanserin, and 0.67 (2.324) in the 16-mg/day blo-

nanserin groups. The percentage of patients who used anti-

parkinsonian agents was 4.3% in the placebo, 21.6% in the 8-mg/

day blonanserin, and 34.0% in the 16-mg/day blonanserin groups.

The rate of deterioration in CGI-SS item 2 score (percentage of 6

[much worse] or 7 [very much worse]) at week 6 (LOCF) was 4.3%

in the placebo, 0% in the 8-mg/day blonanserin, and 1.9% in the

16-mg/day blonanserin groups, without clear increase in suicide

risk. The serum prolactin level in the female patients (mean [SD])

increased 8.25 (47.39) lg/L from baseline in the 16-mg/day blo-

nanserin group.

The incidence of AEs related to increased prolactin was 4.3% in

the placebo, 15.7% in the 8-mg/day blonanserin, and 32.1% in the

16-mg/day blonanserin groups. The AE related to development

comprised weight decreased in the placebo group (one patient) and

weight increased in the 8-mg/day blonanserin group (two patients)

(Table 6). Maximum weight increase of the two patients was ob-

served at week 4 (4.2 and 6.2 kg), which although decreased at

week 6 (2.0 and 5.2 kg). No clinically problematic changes in

laboratory test values, vital signs, or body weight were observed

(Table 8).

Discussion

A closed testing procedure was used in the order of step 1 and

step 2 to adjust for test multiplicity in the analysis of the primary

endpoint. The superiority of blonanserin over placebo was con-

firmed in step 1 (pooled blonanserin group). Subsequently, the

superiority of blonanserin over placebo was verified for the 16-mg/

day blonanserin group in step 2 (each dose group). The mean

change in PANSS total score observed in the placebo and 16-mg/

day blonanserin groups was -10.6 and -20.5, showing a moderate

ES of 0.538, which was comparable with those reported for other

atypical antipsychotics approved in the United States and European

Union, etc. for adolescents with schizophrenia: mean reduction in

placebo versus active (ES): olanzapine, -8.8 versus -21.3 (0.6);

risperidone, -8.9 versus -21.2; quetiapine, -19.2 versus -28.4;

paliperidone, -7.9 versus -17.3 (0.62); aripiprazole, -21.2 versus

-28.6; and lurasidone, -10.5 versus -18.3 (0.51) (Findling et al.

2008, 2012; Haas et al. 2009; Kryzhanovskaya et al. 2009; Singh

et al. 2011; Goldman et al. 2017). This result suggests that the

efficacy of blonanserin is nearly similar to those second-generation

antipsychotics for adolescents with schizophrenia.

Furthermore, from the result of the secondary endpoints, al-

though multiplicity of statistical tests was not adjusted, oral ad-

ministration of blonanserin tended to improve psychiatric

symptoms. The percentage of PANSS responders in the blonanserin

Table 5. Analysis of Responder Rate in Positive and Negative Syndrome Scale Total Score, Remission Rate

in Positive and Negative Syndrome Scale Total Score, and Improvement Rate in CGI-Improvement Score

Placebo (N = 47) Blonanserin (8 mg/day) (N = 51) Blonanserin (16 mg/day) (N = 52)

Baseline,
n (%)

Week 6
(LOCF), n (%)

Baseline,
n (%)

Week 6
(LOCF), n (%)

Treatment
difference,

p-value
Baseline,

n (%)
Week 6

(LOCF), n (%)

Treatment
difference,

p-value

PANSS responder
‡20% improvement 25 (53.2) 28 (54.9) 0.817 34 (65.4) 0.210
‡30% improvement 15 (31.9) 21 (41.2) 0.323 31 (59.6) 0.006
‡40% improvement 9 (19.1) 13 (25.5) 0.376 25 (48.1) 0.003
‡50% improvement 6 (12.8) 11 (21.6) 0.223 16 (30.8) 0.034

PANSS remission rate 4 (8.5) 21 (44.7) 8 (15.7) 25 (49.0) 0.690 7 (13.5) 32 (61.5) 0.109
CGI-I rate 8 (17.4) 18 (35.3) 0.066 22 (42.3) 0.009

Week 6 (LOCF) is the last postbaseline observation in the treatment phase up to 7 days after final date of the study drug administration, except for
transition phase. PANSS responders are defined as patients with an improvement in PANSS total score from baseline value, where lower observed
PANSS total scores indicate lower severity of schizophrenia. Responders are assessed at levels of improvement from baseline ‡20%, 30%, 40%, and
50%. p-Value: Blonanserin 8- or 16-mg/day group was compared with placebo group by chi-square test, and the multiplicity was not adjusted. PANSS
remission rate is defined as the proportion of patients with grade 3 (mild) or less in all the following items: delusions (P1), conceptual disorganization
(P2), hallucinatory behavior (P3), blunted affect (N1), passive/apathetic social withdrawal (N4), lack of spontaneity and flow of conversation (N6),
mannerisms and posturing (G5), and unusual thought content (G9). p-Value: Blonanserin 8- or 16-mg/day group was compared with placebo group by
Fisher’s exact test, and the multiplicity was not adjusted. CGI-I is defined as score of ‘‘very much improved’’ or ‘‘much improved’’ (CGI-I score of 1 or
2). p-Value: Blonanserin 8- or 16-mg/day group was compared with placebo group by Fisher’s exact test and the multiplicity was not adjusted.

CGI-I, CGI-Improvement; LOCF, last observation carried forward; PANSS, Positive and Negative Syndrome Scale.
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groups tended to be higher than that in the placebo group. At the

improvement criteria of 30%–50%, a statistically significant dif-

ference was found between the 16-mg/day blonanserin and placebo

groups. The change from baseline in CGI-S score tended to be high

in the blonanserin groups compared with that in the placebo group.

A statistically significant difference in CGI-I rate was found be-

tween the 16-mg/day blonanserin and placebo groups. Given these

results, we consider that the sufficient improvement in psychiatric

symptoms was achieved with oral administration of blonanserin in

patients with adolescent schizophrenia.

Across all the PANSS subscale items, a larger reduction was

observed in the blonanserin groups than in the placebo group.

Moreover, in the PANSS 5-factor model scores, a larger reduction

was observed with blonanserin than with placebo, suggesting that a

comprehensive efficacy can be obtained with blonanserin. Re-

markably, a larger reduction was observed in the blonanserin 16-

mg/day group than in the placebo group, not only for positive score

but also for negative and cognitive scores. With its efficacy for

negative symptoms, which are common in the first episode of

schizophrenia and adversely affect subsequent outcomes especially

for adolescents (Correll and Schooler 2020), blonanserin may be a

useful treatment option for adolescent schizophrenia.

Blonanserin improved verbal fluency and executive function

(cognitive function) as well as daily living and work skills (social

function) in adult patients with acute-phase schizophrenia (Hori

et al. 2014). In posthoc analysis by MMRM in the present study,

16 mg/day blonanserin improved PANSS cognitive disorders score

Table 6. Summary of Adverse Events

Placebo (N = 47)
Blonanserin

(8 mg/day) (N = 51)
Blonanserin

(16 mg/day) (N = 53)

AEs 32 (68.1) 41 (80.4) 49 (92.5)
Mild 26 (55.3) 33 (64.7) 31 (58.5)
Moderate 4 (8.5) 7 (13.7) 16 (30.2)
Severe 2 (4.3) 1 (2.0) 2 (3.8)

Somnolence 0 0 1 (1.9)
Schizophrenia 2 (4.3) 1 (2.0) 1 (1.9)

Serious 1 (2.1) 1 (2.0) 0
Schizophrenia 1 (2.1) 0 0
Hyperventilation 0 1 (2.0) 0

Death 0 0 0
AE leading to discontinuation of study druga 3 (6.4) 5 (9.8) 6 (11.3)

Nausea 1 (2.1) 0 1 (1.9)
Vomiting 0 0 1 (1.9)
Malaise 0 0 1 (1.9)
Hepatic function abnormal 0 1 (2.0) 0
Gastroenteritis 0 1 (2.0) 0
Blood prolactin increase 0 0 1 (1.9)
Akathisia 0 0 1 (1.9)
Somnolence 0 1 (2.0) 2 (3.8)
Headache 1 (2.1) 0 0
Schizophrenia 2 (4.3) 2 (3.9) 1 (1.9)

AE related to Extrapyramidal syndromeb 2 (4.3) 13 (25.5) 27 (50.9)
AE related to Prolactin increasec 2 (4.3) 8 (15.7) 17 (32.1)
Weight increased 0 2 (3.9) 0
Weight decreased 1 (2.1) 0 0

All AEs were coded using MedDRA dictionary version 21.1.
aA patient may have had two or more AEs, thus the same patient may appear in different AEs in the following breakdown.
bPatients with any Extrapyramidal syndrome AE such as oculogyric crisis, salivary hypersecretion, muscle rigidity, akathisia, tremor, dystonia,

dyskinesia, bradykinesia, extrapyramidal disorder, myoclonus, or parkinsonian gait.
cPatients with any Prolactin increased AE such as hyperprolactinemia, blood prolactin increased, or galactorrhea.
AE, adverse event.

Table 7. Common Adverse Events (‡ 5% Incidence

in the Pooled Blonanserin Group)

System organ class
Placebo
(N = 47)

Blonanserin
(8 mg/day)

(N = 51)

Blonanserin
(16 mg/day)

(N = 53)Preferred term, n (%)

Endocrine disorders
Hyperprolactinemia 1 (2.1) 5 (9.8) 9 (17.0)

Gastrointestinal disorders
Nausea 4 (8.5) 5 (9.8) 4 (7.5)

Injury, poisoning, and procedural complications
Skin abrasion 3 (6.4) 2 (3.9) 4 (7.5)

Investigations
Blood prolactin increase 1 (2.1) 3 (5.9) 7 (13.2)

Nervous system disorders
Akathisia 2 (4.3) 7 (13.7) 17 (32.1)
Somnolence 1 (2.1) 8 (15.7) 10 (18.9)
Headache 6 (12.8) 6 (11.8) 4 (7.5)
Tremor 0 5 (9.8) 5 (9.4)
Dystonia 0 1 (2.0) 7 (13.2)

Psychiatric disorders
Schizophrenia 3 (6.4) 4 (7.8) 2 (3.8)

All AEs were coded using MedDRA dictionary version 21.1.
AE, adverse event.
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more than placebo. In addition, PANSS remission rate at week 6

(LOCF) was higher in 16-mg/day blonanserin group than in the

placebo group, which might suggest that subsequent remission

could be expected with blonanserin treatment compared with pla-

cebo similarly to that noted in adult schizophrenia (Ishigooka and

Nakamura 2011). Taken together, blonanserin could possibly be a

promising option in the therapeutic strategies aiming toward

schoolwork or working in adolescents with schizophrenia.

The percentage of patients who developed any AE during the

treatment phase was highest in the 16-mg/day blonanserin group,

followed by the 8-mg/day blonanserin and the placebo groups.

Similarly, withdrawal rate owing to AEs was highest in the 16-mg/

day blonanserin group, followed by the 8-mg/day and placebo

groups. No deaths and only a few serious/severe AEs were ob-

served. The types and incidence rates of AEs were similar be-

tween adolescents in the present study and adults in previous

studies on blonanserin (Murasaki 2007; Miura 2008; Garcia et al.

2009; Harvey et al. 2019, 2020). AEs caused by blonanserin in

adolescent patients are considered as predictable as those in adult

patients.

The most common AEs in the blonanserin groups (incidence

‡5%) can be classified as (1) a type with a high incidence compared

with the placebo group, occurring dose dependently (extrapyra-

midal symptoms, somnolence, and increased prolactin level) or (2)

a type with a similar incidence to the placebo group (nausea,

headache, worsening schizophrenia, and skin abrasion). Because

the incidence of the former increases with the increase in blo-

nanserin dose, precautions for these events are needed when using

blonanserin. However, because their occurrence may be predict-

able and discontinuation rate due to such events was 9.4% even in

the 16-mg/day blonanserin group in the present study, these adverse

effects are considered tolerable with sufficient monitoring, dosage

adjustment, and concomitant medication use as necessary. In a

randomized controlled study that compared blonanserin with ris-

peridone in adult schizophrenia (Miura 2008), the incidence of

akathisia and excitability was higher with blonanserin than with

risperidone, whereas the incidence of prolactin increase, weight

increase, and orthostatic hypotension was lower with blonanserin

than with risperidone. Akathisia was also the AE with the highest

incidence in the blonanserin groups in the present study.

Precautions for onset or exacerbation of akathisia similar to

those in adults are necessary. In the present study, AEs related to

excitability (excitability, irritability, hostility, aggression, and ex-

citation) did not occur in any patients, and the reduction in ex-

citement in the PANSS symptoms and 5-factor model was larger in

the blonanserin groups than in the placebo group. Considering the

low incidence of excitability, blonanserin can be safely indicated

for adolescent schizophrenia, as long as sufficient precautions are

taken against akathisia.

Early-onset schizophrenic adolescents are vulnerable to AEs,

especially weight gain and metabolic side effects. Accordingly, the

use of drugs with a high risk for weight gain as first-line agents

should be limited (McClellan et al. 2013). In the present study, AEs

related to weight decrease or increase were observed only in two

with blonanserin treatment, and the mean weight change from

baseline did not differ from that with placebo. Moreover, glucose

tolerance or lipid metabolic parameters did not differ greatly from

those with placebo. Several systematic reviews on antipsychotics

for adolescent schizophrenia suggested a higher risk of weight in-

crease with olanzapine, quetiapine, and risperidone, showing rel-

atively low risk with aripiprazole among atypical antipsychotics

(Harvey et al. 2016; Arango et al. 2020). In adult schizophrenia,

blonanserin showed lower risk of weight increase than risperidone

(Miura 2008).

Weight change observed with blonanserin in our study

(8 mg/day 0.13 kg and 16 mg/day -0.33 kg at the end of the study)

was similar to that observed with aripiprazole in a 6-week placebo-

controlled study (10 mg/day 0.0 kg and 30 mg/day 0.2 kg at the end

of the study) (Findling et al. 2008). These results might suggest that

the risk of metabolic AEs, which are often associated with atypical

antipsychotics and noted as the safety concern to be considered

during drug selection in adolescent schizophrenia treatment

guidelines worldwide, is presumed to be relatively low with blo-

nanserin among second-generation antipsychotics. Therefore, in

adolescent schizophrenia, the safety profile of blonanserin might be

a useful treatment option in clinical practice.

The dose in the blonanserin groups was titrated up from an

initial dose of 4 mg as a precautionary measure, and few patients,

only one or two in each group, discontinued the treatment owing to

progressive disease during the initial 2 weeks after study initia-

tion. After 2 weeks of treatment, the number of patients who

discontinued the treatment owing to AEs increased dose depen-

dently. Based on these results, an appropriate dosage regimen of

blonanserin for adolescence could be inferred as follows: the

starting dose should be low, which should be gradually increased

while monitoring its effectiveness and safety, finally reaching the

Table 8. Change from Baseline in Metabolic and Laboratory Parameters (Week 6, Last Observation

Carried Forward)

Placebo (N = 47) Blonanserin (8 mg/day) (N = 51) Blonanserin (16 mg/day) (N = 53)

n Mean (SD) n Mean (SD) n Mean (SD)

Weight (kg) 47 -0.12 (2.001) 50 0.13 (2.329) 52 -0.33 (2.404)
z-Score of weight (kg) 47 -0.0132 (0.22656) 50 0.0124 (0.26274) 52 -0.0272 (0.26763)
Percentile of weight 47 -1.25 (8.384) 50 0.89 (8.899) 52 -0.62 (8.650)
Glucose (mg/dL)a 47 1.1 (7.98) 49 -1.1 (7.87) 52 0.2 (9.81)
Hemoglobin A1c (%)a 46 -0.03 (0.148) 49 0.01 (0.212) 52 -0.03 (0.155)
Triglycerides (mg/dL)a 47 -12.4 (38.59) 49 -0.1 (46.17) 52 -0.6 (38.74)
Total cholesterol (mg/dL)a 47 -2.8 (17.92) 49 -5.6 (26.47) 52 -2.9 (23.44)
Prolactin (lg/L)a

Females 27 -9.398 (36.2509) 27 0.550 (28.6464) 29 8.246 (47.3911)
Males 20 -6.012 (23.2689) 20 -0.387 (17.7979) 23 -5.317 (36.5748)

aFasting conditions.
LOCF, last observation carried forward; SD, standard deviation.
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highest dose of 16 mg/day at which the largest effect would be

expected.

Limitations

The results of this study were obtained in a short period using a

limited group and methods. To further increase the generalizability

of the evidence for drug therapy in adolescent schizophrenia, a

study involving varied patient groups or actual clinical practice

should be considered. In addition, further examination is required

to determine the degree to which the efficacy and safety of blo-

nanserin were affected by the higher percentage of concomitant use

of psychotropics and hypnotics in the blonanserin groups than in

the placebo group. Further examination is also needed to confirm

the sustained efficacy and safety/tolerability during long-term ad-

ministration.

Conclusions

This study was the first Japanese placebo-controlled study in-

volving adolescents with schizophrenia (12–18 years of age) and

demonstrated that a 6-week dosing of oral blonanserin produced

significant improvements in psychiatric symptoms over placebo in

adolescents with schizophrenia. Safety profile of blonanserin in

adolescents was similar to that in adults, with minimal effects on

weight and metabolic parameters. Blonanserin may be a safe

treatment option for adolescents with schizophrenia.

Clinical Significance

Selection of atypical antipsychotic agents for pediatric and ad-

olescent patients with schizophrenia requires consideration of the

balance between effectiveness and safety, with particular focus on

the safety profile. Blonanserin achieved a sufficient efficacy in

adolescent patients and the safety profile was similar to that in

adults, which suggests that blonanserin oral tablet is a beneficial

drug treatment option for these patients.

Acknowledgments

The authors wish to thank the study participants and the mem-

bers of the blonanserin oral tablet study group. The authors thank

Yasuo Kondo, Hirotsugu Yasuda, Yuichi Inoue from Kondo P.P.

Inc., and Ayano Yamana for providing medical writing support.

The authors thank Yohei Hyodo and Akifumi Hisada from Sumi-

tomo Dainippon Pharma for scientific advices on interpretation of

the study results.

Authors’ Contributions

T.S. and J.I. took responsibility for the data collection and in-

terpretation of data as a chief investigator each for the present

study. H.N. wrote the first draft of the article and finalized it. All

authors had full access to all study data, had final responsibility for

the decision to submit for publication, took part in either drafting or

revising the article, and approved the final version of the article.

Disclaimer

Sumitomo Dainippon Pharma makes individual patient, dei-

dentified datasets and associated clinical documents, such as study

protocol, statistical analysis plan, and clinical study report available

upon request through the Clinical Study Data Request site (https://

www.clinicalstudydatarequest.com/Study-Sponsors.aspx) within

12 months of posting the study results on clininicaltrials.gov. Ac-

cess is provided after a research proposal is submitted and has

received approval from the Independent Review Panel and after a

Data Sharing Agreement is in place. Access is provided for an

initial period of 12 months but an extension can be granted, when

justified, for up to another 12 months.

Disclosures

T.S. reports personal fees from Shionogi Pharma, Takeda

Pharmaceutical, Sumitomo Dainippon Pharma, Mochida Pharma-

ceutical, Taisho Pharmaceutical, Chugai Pharmaceutical, Jansen

Pharmaceutical, and Otsuka Pharmaceutical, outside the submitted

work. S.S., R.S., and H.N. are the employees of Sumitomo Dai-

nippon Pharma Co., Ltd. J.I. reports personal fees from Sumitomo

Dainippon Pharma, Otsuka Pharmaceutical, Novartis Pharma,

Meiji Seika Pharma, Eli Lilly and Company, Eisai, Takeda Phar-

maceutical, Astellas Pharma, Yoshitomiyakuhin, MSD, Pfizer, and

Alfresa Pharma, outside the submitted work.

References

Abidi S, Mian I, Garcia-Ortega I, Lecomte T, Raedler T, Jackson K,

Jackson K, Pringsheim T, Addington D: Canadian Guidelines for

the Pharmacological Treatment of Schizophrenia spectrum and

other psychotic disorders in children and youth. Can J Psychiatry

62:635–647, 2017.

Andreasen NC, Carpenter WT, Jr, Kane JM, Lasser RA, Marder

SR, Weinberger DR: Remission in schizophrenia: Proposed crite-

ria and rationale for consensus. Am J Psychiatry 162:441–449,

2005.

Arango C, Ng-Mak D, Finn E, Byrne A, Loebel A: Lurasidone

compared to other atypical antipsychotic monotherapies for ad-

olescent schizophrenia: A systematic literature review and net-

work meta-analysis. Eur Child Adolesc Psychiatry 29:1195–1205,

2020.

Astra Zeneca: Seroquel� (quetiapine fumarate) Tablets for the treat-

ment of pediatric patients with schizophrenia (13–17 years old) or

bipolar mania (10–17 years old). Briefing Document for Psycho-

pharmacologic Drugs Advisory Committee Meeting of June 9 and

10, 2009.

Clemmensen L, Vernal DL, Steinhausen H-C: A systematic review of

the long-term outcome of early onset schizophrenia. BMC Psy-

chiatry 12:150, 2012.

Correll CU, Schooler NR: Negative symptoms in schizophrenia: A

review and clinical guide for recognition, assessment, and treat-

ment. Neuropsychiatr Dis Treat 16:519–534, 2020.

Dı́az-Caneja CM, Pina-Camacho L, Rodrı́guez-Quiroga A, Fraguas

D, Parellada M, Arango C: Predictors of outcome in early-onset

psychosis: A systematic review. NPJ Schizophr 1:14005–14005,

2015.

Findling RL, McKenna K, Earley WR, Stankowski J, Pathak S: Ef-

ficacy and safety of quetiapine in adolescents with schizophrenia

investigated in a 6-week, double-blind, placebo-controlled trial.

J Child Adolesc Psychopharmacol 22:327–342, 2012.

Findling RL, Robb A, Nyilas M, Forbes RA, Jin N, Ivanova S, Marcus

R, McQuade RD, Iwamoto T, Carson WH: A multiple-center,

randomized, double-blind, placebo-controlled study of oral ar-

ipiprazole for treatment of adolescents with schizophrenia.

Am J Psychiatry 165:1432–1441, 2008.

Garcia E, Robert M, Peris F, Nakamura H, Sato N, Terazawa Y: The

efficacy and safety of blonanserin compared with haloperidol in

acute-phase schizophrenia: A randomized, double-blind, placebo-

controlled, multicentre study. CNS Drugs 23:615–625, 2009.

22 SAITO ET AL.

https://www.clinicalstudydatarequest.com/Study-Sponsors.aspx
https://www.clinicalstudydatarequest.com/Study-Sponsors.aspx


Goldman R, Loebel A, Cucchiaro J, Deng L, Findling RL: Efficacy

and safety of lurasidone in adolescents with schizophrenia: A 6-

week, randomized placebo-controlled study. J Child Adolesc Psy-

chopharmacol 27:516–525, 2017.

Guy W: ECDEU Assessment Manual for Psychopharmacology: U.S.

Dept. of Health, Education, and Welfare, Public Health Service,

Alcohol, Drug Abuse, and Mental Health Administration, National

Institute of Mental Health, Psychopharmacology Research Branch,

Division of Extramural Research Programs in Rockville, MD, 1976.

Haas M, Unis AS, Armenteros J, Copenhaver MD, Quiroz JA,

Kushner SF: A 6-week, randomized, double-blind, placebo-

controlled study of the efficacy and safety of risperidone in ado-

lescents with schizophrenia. J Child Adolesc Psychopharmacol 19:

611–621, 2009.

Harvey PD, Nakamura H, Murasaki M: Blonanserin versus haloper-

idol in Japanese patients with schizophrenia: A phase 3, 8-week,

double-blind, multicenter, randomized controlled study. Neu-

ropsychopharmacol Rep 39:173–182, 2019.

Harvey PD, Nakamura H, Miura S: Blonanserin vs risperidone in

Japanese patients with schizophrenia: A post hoc analysis of a

phase 3, 8-week, multicenter, double-blind, randomized controlled

study. Neuropsychopharmacol Rep 40:63–72, 2020.

Harvey RC, James AC, Shields GE: A systematic review and network

meta-analysis to assess the relative efficacy of antipsychotics for

the treatment of positive and negative symptoms in early-onset

schizophrenia. CNS Drugs 30:27–39, 2016.

Hasan A, Falkai P, Wobrock T, Lieberman J, Glenthoj B, Gattaz WF,
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