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Background: We conducted a meta-analysis of the iminodibenzyl antipsychotics carpipramine, 

clocapramine, and mosapramine, which are classified as second-generation antipsychotics 

(SGAs) for schizophrenia treatment.

Methods: We searched data that had been published in PubMed, the Cochrane Library databases, 

PsycINFO, CiNii, and the Japan Medical Abstracts Society up to August 29, 2014. Randomized 

controlled trials that compared iminodibenzyl antipsychotics with other antipsychotics in 

patients with schizophrenia were included. Odds ratios and standardized mean differences 

were evaluated.

Results: We included four randomized controlled trials on carpipramine (number of patients 

[n]=290), six on clocapramine (n=1,048), and five on mosapramine (n=986) in the meta-analysis. 

There were no significant differences in the response rates or in the discontinuation rates either 

between carpipramine and the other pooled antipsychotics or between clocapramine and the 

other pooled antipsychotics. On the Positive and Negative Syndrome Scale, mosapramine’s 

positive subscale scores were superior to those of the other pooled antipsychotics (standard 

mean of difference =-0.22); however, on that same scale, there were no significant differences 

in total scores, negative scores, general subscale scores, response rates, or the discontinuation 

rates between mosapramine and the other pooled antipsychotics. Furthermore, the incidences 

of extrapyramidal symptoms and of hyperprolactinemia were significantly greater with mosap-

ramine than with the other pooled antipsychotics.

Conclusion: The pharmacological profiles of carpipramine and clocapramine, which are clas-

sified as SGAs, were similar to those of first-generation antipsychotics because there were no 

significant differences in efficacy and safety outcomes. However, mosapramine was associated 

with a greater risk of extrapyramidal symptoms and hyperprolactinemia than the other SGAs 

were, although it may be beneficial for the improvement of positive symptoms.
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Introduction
A meta-analysis of carpipramine, clocapramine, and mosapramine, medications that 

have been classified in the iminodibenzyl class of antipsychotics1,2 for schizophrenia 

treatment, has not been reported. A meta-analysis is considered to present a higher level 

of evidence than individual trials.3  Employing a meta-analysis can increase the statisti-

cal power for deducing treatment effects by correspondingly narrowing the confidence 

intervals. This, in turn, increases the precision of the effect size. A systematic review 
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and meta-analysis can overcome the limitations of small 

studies and cover broader outcome measures.3

Iminodibenzyl class antipsychotics are structurally 

related to both tricyclic antidepressants such as imipramine, 

and butyrophenones such as haloperidol.4 Although carpip-

ramine is available in both Japan and France, clocapramine 

and mosapramine are only available in Japan. However, 

iminodibenzyl antipsychotics are not available in the United 

States. According to an in vivo study that evaluated the 

binding profile of clocapramine to striatal dopamine D
2
 

receptors and frontal serotonin (5-HT
2
) receptors in a rat 

brain, clocapramine and mosapramine exhibited potency 

in occupying the D
2
 receptors and 5-HT

2
 receptors.1 On 

the basis of this evidence, clocapramine and mosapramine 

are classified as second-generation antipsychotics (SGAs). 

However, the D
2
 receptor/5-HT

2
 receptor occupancy ratios 

of clocapramine (3) and of mosapramine (7.4) were similar 

to those of chlorpromazine (4.6) and of zotepin (4.3), but 

lower than the ratio of clozapine (49).1 Mosapramine was 

selected as a comparator in the three clinical Phase III trials 

of aripiprazole, quetiapine, and perospirone for the treat-

ment of schizophrenia in Japan.5–7 Carpipramine is also 

classified as an SGA because it was reported to exhibit a 

D
2
 receptor/5-HT

2
 receptor antagonist effect.1 However, the 

D
2
 receptor/5-HT

2
 receptor occupancy ratio is perhaps not 

relevant to the classification of SGA. This systematic review 

and meta-analysis aimed to elucidate the clinical and phar-

macological characteristics of carpipramine, clocapramine, 

and mosapramine, such as efficacy, effectiveness, safety, and 

tolerability, in patients with schizophrenia.

Methods
This meta-analysis was performed according to the guidelines 

of Preferred Reporting Items for Systematic reviews and 

Meta-analyses (PRISMA) 2009 (Supplementary material 1).8 

We performed a systematic literature review according to the 

Patient Intervention Comparator Outcome strategy (patients: 

schizophrenia; intervention: carpipramine, clocapramine, 

or mosapramine; comparator: other antipsychotics; and 

outcome: efficacy and safety).

inclusion criteria, search strategies, 
and data extraction
Eligibility for the study was based on the following 

inclusion criteria: 1) randomized controlled trials (RCTs) 

comparing the iminodibenzyl class of antipsychotics 

(carpipramine, clocapramine, and mosapramine) with other 

antipsychotics; 2) diagnosis of schizophrenia spectrum 

disorders, including schizophrenia and schizoaffective 

disorder; and 3) study duration of 8 weeks. To identify 

the relevant studies, we searched PubMed, the Cochrane 

Library databases, PsycINFO, CiNii, and Japan Medical 

Abstracts Society citations that had been published up to 

August 29, 2014 (in English or in Japanese) by using the 

following keywords: (“carpipramine” OR “clocapramine” 

OR “mosapramine”) AND “schizophrenia”. In addition, 

we used the drug package insert in each antipsychotic 

(carpipramine, http://di.mt-pharma.co.jp/file/if/f_def.pdf; 

clocapramine, http://di.mt-pharma.co.jp/file/if/f_clo.pdf; 

and mosapramine, http://di.mt-pharma.co.jp/file/dc/cre.pdf). 

Moreover, we consulted with Mitsubishi Tanabe Pharma, 

which manufactures and sells these three antipsychotic drugs, 

in regard to the clinical Phase III trials for these drugs. Three 

authors (Taro Kishi, Shinji Matsunaga, and Yuki Matsuda) 

scrutinized the inclusion and exclusion criteria of the identi-

fied studies. The search was further limited to RCTs. The 

references of the included articles and review articles in this 

area were searched for citations of additional relevant pub-

lished and unpublished research. When data required for the 

meta-analysis were missing, either the first or the correspond-

ing author was contacted for additional information. Three 

authors (Taro Kishi, Shinji Matsunaga, and Yuki Matsuda) 

independently extracted, checked, and entered this data 

into Cochrane Collaboration Review Manager Version 5.2 

for Windows (http://tech.cochrane.org/Revman, Cochrane 

Collaboration, Oxford, UK).

Outcomes and data synthesis
We based the analyses on intention-to-treat or modified 

intention-to-treat data (such as at least one dose or one 

follow-up assessment). In order to perform a meta-analysis, 

we required at least two studies with the same outcome 

measure. With regard to the carpipramine and clocapramine 

studies, the response rates were set as the primary outcomes. 

We pooled the response rates that were defined as very much 

or much improved according to a global scale. The discon-

tinuation rates due to all causes, inefficacy, and side effects 

were set as the secondary outcomes. For the mosapramine 

studies, the change in the Positive and Negative Syndrome 

Scale (PANSS)9 scores for total, positive, negative, and 

general psychopathology symptoms and response rates were 

set as the primary outcomes, and discontinuation rates due 

to all causes, inefficacy, side effects, death, and death by 

suicide were set as the secondary outcomes. We pooled the 

response rates as defined by the studies included in the meta-

analysis (the Final Global Improvement Rating, the Global 
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Comprehensive Judgment, the Global Improved Rating and 

the Global Judgment). Meta-analyses of individual side 

effects were also included. For the extrapyramidal side-effect 

rating scales of mosapramine studies, one of the three studies 

included in the meta-analysis used the change in the Drug-

Induced Extrapyramidal Symptom Scale10 total scores; the 

scores from that study were the worst scores in our study. 

One study used the last observational scores of the Drug-

Induced Extrapyramidal Symptom Scale, while another used 

the change in the Keio Extrapyramidal Symptoms Rating 

Scale11 scores during the study. 

statistical analysis
The meta-analysis was performed by using Review Manager 

software. To combine studies, the random effects model by 

DerSimonian and Laird,12 which is the most conservative, 

was used in all cases because the populations with these 

diseases tended to be heterogeneous and could generate 

effect size differences. For continuous data, standardized 

mean differences (SMDs) that combined the effect size data 

(Hedges’ g) were used. For dichotomous data, the odds ratio 

(OR) for each set of data was estimated along with the 95% 

confidence interval (CI). In this study, if the random effects 

model showed significant differences among groups, the 

number needed to harm (NNH) was calculated. Then, the 

NNH values were derived from the risk differences (RD) 

by using the following formula:

NNH = 1/RD

with the 95% CIs of NNH being the inverse of the upper and 

lower limits of the 95% CI of the RD. We explored study het-

erogeneity by using the I2 statistics and considering values of 

50% to reflect considerable heterogeneity.13 In cases of I2 val-

ues that were 50% for the primary outcomes, we planned to 

conduct sensitivity analyses to determine the reasons for the 

heterogeneity. However, we did not detect significant hetero-

geneities in any of the primary outcomes in the meta-analyses 

of carpipramine, clocapramine, and mosapramine.

Results
With regard to the results of the literature search, we 

showed a PRISMA flow chart for each antipsychotic drug 

(Supplementary material 2). We included four RCTs14–17 in 

the meta-analysis for carpipramine, six18–23 for clocapramine, 

and five5–7,18,24 for mosapramine (Table 1). Other than the 

Yamagami et al study,20 all of the studies had relatively high 

methodological quality according to the Cochrane Risk of 

Bias Criteria because these studies were double-blind RCTs 

and had mentioned the required details of the study design. 

The Yamagami et al study,20 however, was a single-blind RCT 

(Supplementary material 3). The characteristics of the included 

studies are shown in Table 1.

The results of meta-analysis 
of carpipramine rcTs
All comparators of RCTs that were included in the meta-

analysis of carpipramine were first-generation antipsychotics 

(FGAs) (clofluperol, oxypertine, penfluridol, and pimozide). 

In the comparisons of carpipramine with the other pooled 

or individual antipsychotics, there were no significant dif-

ferences between the treatment groups in response rates, 

discontinuation rates, or individual side effects other than 

fatigue (Table 2; Supplementary material 4.1). Carpipramine 

was associated with less fatigue than oxypertine (OR=0.11; 

NNH=5; Table 2; Supplementary material 4.1). 

The results of meta-analysis 
of clocapramine rcTs
The comparators in the meta-analysis of clocapramine RCTs 

were FGAs (bromperidol, haloperidol, perphenazine, and 

sulpride) and SGAs (mosapramine and risperidone). Clo-

capramine did not differ from other pooled antipsychotics in 

response rates or discontinuation rates, although there were 

differences in the incidences of headaches and decreased 

appetite (Table 3; Supplementary material 4.2). When we 

performed a subgroup analysis of response rates stratified 

according to FGA and SGA comparators, clocapramine was 

found to be comparable to the pooled FGAs (OR=0.93) and 

marginally inferior to the pooled SGAs (OR=1.51; P=0.06). In 

comparisons between clocapramine and other pooled antipsy-

chotics, clocapramine was associated with lower incidences of 

headaches and decreased appetite (headache [OR=0.47; NNH, 

not significant]; decreased appetite [OR=0.57; NNH, not sig-

nificant]; Table 3; Supplementary material 4.2). In individual 

antipsychotic comparisons, clocapramine was associated with 

a lower incidence of tremors than mosapramine (OR=0.34; 

NNH=7), with lower incidences of nausea and vomiting 

than perphenazine (OR=0.38; NNH=25), and with a lower 

incidence of decreased appetite than haloperidol (OR=0.35; 

NNH=7; Table 3; Supplementary material 4.2). 

The results of meta-analysis 
of mosapramine rcTs
The comparators in the meta-analysis of mosapramine RCTs 

were an FGA (haloperidol) and several SGAs (aripiprazole, 
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Table 1 study, patient, and treatment characteristics of the included randomized controlled trials

Study Comparators Total n Patients (%) Diagnosis Duration Age, mean ± SD (range) Male, % Ethnicity (%) AP n Dose (mg/day) Concomitant drugs (%) Efficacy outcomes

CAR studies
ito et al17,  
double-blinded,  
industry

cFP 90 inpatients (100). inclusion criteria: 
duration of illness 3 years; no 
obvious positive symptoms; and 
significant negative symptoms. 
exclusion criteria: excitement  
and/or intellectual disability

Nr 8 weeks (no 
washout phase)

car: 36.7±9.0;  
cFP: 36.7±-8.9

car: 66.7; 
cFP: 62.2

Japanese (100) car 45 Mean dose: Nr; max dose: 
300; flexible

anti-c (Nr), sP (Nr) response rate 
(gir): car=cFP

cFP 45 Mean dose: Nr; max dose:  
6; flexible

anti-c (Nr), sP (Nr)

Tanimukai and 
Kaneko16,  
double-blinded, 
industry

OXY 58 inpatients (100). inclusion criteria: 
excitement; positive symptoms;  
and/or negative symptoms

Nr 10 weeks 
(including 2 weeks 
of PBO and 
washout phase)

car: 35.9±8.1;  
OXY: 37.0±0.8

car: 34.4; 
OXY: 34.4

Japanese (100) car 29 Mean dose: Nr; max dose: 
300; flexible

Nr response rate 
(gir): car=OXY

OXY 29 Mean dose: Nr; max dose: 
240; flexible

Nr

Kondo et al15,  
double-blinded, 
industry

PeN 86 inpatients (100). inclusion criteria: 
positive symptoms and/or negative 
symptoms. exclusion criteria: 
excitement and/or hebephrenia

Nr 8 weeks (including 
a 3–7-day 
washout phase)

car: 39.0;  
PeN: 37.7, (15–60)

car: 77.3; 
PeN: 66.7

Japanese (100) car 42 Mean dose: Nr; max dose: 
200; fixed

PMZ (100) response rate 
(gcJ): carPeN

PeN 44 Mean dose: Nr; max dose: 
80; fixed

PMZ (100)

Kudo et al14,  
double-blinded, 
industry

PiM 56 inpatients (100). inclusion criteria: 
positive symptoms and/or negative 
symptoms

Nr 8 weeks 
(preceded by 
a several-day 
washout)

(60) car: 50.0; 
PiM: 50.0

Japanese (100) car 28 Mean dose: Nr; range: 
75–200; flexible

anti-c (Nr), sP (Nr) response rate (gJ): 
car=PiM

PiM 28 Mean dose: Nr; range: 
3–8; flexible

anti-c (Nr), sP (Nr)

CCP studies
Kudo et al21,  
double-blinded, 
industry

BPD 169 inpatients and outpatients. exclusion 
criteria: exacerbation; stupor;  
and/or hebephrenia

Nr 8 weeks  
(no washout 
phase)

ccP: 39.4; BPD: 38.9 ccP: 50.6; 
BPD: 58.0

Japanese (100) ccP 81 Mean dose: 138.8±6.0; 
range: 25–225; flexible

aP (2.5), aX (4.9), anti-c 
(51.9), sP (46.9)

response rate 
(Fgir): ccP=BPD

BPD 88 Mean dose: 9.8±0.42; 
range: 2–18; flexible

aP (3.4), aX (10.2), anti-c 
(56.8), sP (44.3)

Mukasa et al22,  
double-blinded, 
industry

BPD 136 inpatients (100). inclusion criteria: 
positive symptoms and/or negative 
symptoms. exclusion criteria: 
exacerbation; stupor; and/or 
hebephrenia

Nr 8 weeks  
(no washout 
phase)

(20–60) ccP: 51.4; 
BPD: 52.3

Japanese (100) ccP 70 Mean dose: Nr;  
range: 25–225; flexible

aP (Nr), aX (Nr), anti-c 
(Nr), sP (Nr)

response rate 
(Fgir): ccP=BPD

BPD 66 Mean dose: Nr;  
range: 2–18; flexible

aP (Nr), aX (Nr), anti-c 
(Nr), sP (Nr)

Kurihara et al23,  
double-blinded, 
nonindustry

hal, PPZ 286 inpatients (100). inclusion criteria: 
positive symptoms and negative 
symptoms. exclusion criteria: 
exacerbation; stupor; and/or 
hebephrenia

Nr 8 weeks  
(no washout 
phase)

(Nr) ccP: 56.7, 
hal: 57.4, 
PPZ: 53.7

Japanese (100) ccP 97 Mean max dose: 173.2; 
range: 75–225; flexible

aP (0.0), aX (1.0), anti-c 
(60.8), sP (46.4)

response rate  
(Fgir): ccP= 
hal=PPZhal 94 Mean max dose: 7.2;  

range: 1–9; flexible
aP (3.2), aX (4.3), anti-c 
(61.7), sP (50.0)

PPZ 95 Mean max dose: 21.6; 
range: 3–27; flexible

aP (4.2), aX (1.1), anti-c 
(53.7), sP (49.5)

Kato et al18,  
double-blinded, 
industry

MOs 205 inpatients and outpatients exclusion 
criteria: exacerbation; stupor;  
and/or hebephrenia

icD-9 8 weeks  
(no washout 
phase)

(16–64) ccP: 61.8; 
MOs: 57.3 

Japanese (100) ccP 102 Max dose: 200; flexible aP (1.0), aX (2.0), anti-c 
(19.6), sP (10.8)

response rate 
(Fgir): ccP=MOs

MOs 103 Max dose: 120; flexible aP (4.9), aX (3.9), anti-c 
(27.2), sP (13.6)

Kudo et al19,  
double-blinded, 
industry

ris 200 exclusion criteria: exacerbation; 
stupor; and/or hebephrenia

icD-9 and 
DsM-iii-r

8 weeks  
(no washout 
phase)

ccP: 41±14,  
ris: 42±14, (19–65)

ccP: 74.0; 
ris: 60.6 

Japanese (100) ccP 96 Range: 25–300; flexible aP (8.3), aX (25.0), anti-c 
(53.1), sP (71.9)

response rate 
(Fgir): ccP=ris

ris 104 Range: 1–12; flexible aP (8.7), aX (23.1), anti-c 
(40.4), sP (67.3)

Yamagami  
et al20,  
single-blinded, 
nonindustry

sUl 52 exclusion criteria: stupor  
and/or hebephrenia

Nr 8 weeks  
(no washout 
phase)

(18–59) ccP: 38.5; 
sUl: 30.8 

Japanese (100) ccP 26 Range: 25–900; flexible aX (Nr), anti-c (23.1), 
sP (Nr)

response rate 
(Fgir): ccP=sUl

sUl 26 range: 200–1,400;  
flexible

aX (Nr), anti-c (34.6), 
sP (Nr)

MOS studies
031-95-0035,  
double-blinded, 
industry

ari 238 schizophrenia icD-10 8 weeks MOs: 45.2±12.7;  
ari: 45.5±12.4 (16–65)

MOs: 71; 
ari: 63 

Japanese (100) MOs 118 (45–180) flexible aP (5.9), aX (28.0), anti-c 
(57.6), sP (89.0)

response rate 
(Fgir): MOs=ari

ari 120 (6–24) flexible aP (6.7), aX (18.3), anti-c 
(26.7), sP (83.3)

(continued)
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Table 1 study, patient, and treatment characteristics of the included randomized controlled trials

Study Comparators Total n Patients (%) Diagnosis Duration Age, mean ± SD (range) Male, % Ethnicity (%) AP n Dose (mg/day) Concomitant drugs (%) Efficacy outcomes

CAR studies
ito et al17,  
double-blinded,  
industry

cFP 90 inpatients (100). inclusion criteria: 
duration of illness 3 years; no 
obvious positive symptoms; and 
significant negative symptoms. 
exclusion criteria: excitement  
and/or intellectual disability

Nr 8 weeks (no 
washout phase)

car: 36.7±9.0;  
cFP: 36.7±-8.9

car: 66.7; 
cFP: 62.2

Japanese (100) car 45 Mean dose: Nr; max dose: 
300; flexible

anti-c (Nr), sP (Nr) response rate 
(gir): car=cFP

cFP 45 Mean dose: Nr; max dose:  
6; flexible

anti-c (Nr), sP (Nr)

Tanimukai and 
Kaneko16,  
double-blinded, 
industry

OXY 58 inpatients (100). inclusion criteria: 
excitement; positive symptoms;  
and/or negative symptoms

Nr 10 weeks 
(including 2 weeks 
of PBO and 
washout phase)

car: 35.9±8.1;  
OXY: 37.0±0.8

car: 34.4; 
OXY: 34.4

Japanese (100) car 29 Mean dose: Nr; max dose: 
300; flexible

Nr response rate 
(gir): car=OXY

OXY 29 Mean dose: Nr; max dose: 
240; flexible

Nr

Kondo et al15,  
double-blinded, 
industry

PeN 86 inpatients (100). inclusion criteria: 
positive symptoms and/or negative 
symptoms. exclusion criteria: 
excitement and/or hebephrenia

Nr 8 weeks (including 
a 3–7-day 
washout phase)

car: 39.0;  
PeN: 37.7, (15–60)

car: 77.3; 
PeN: 66.7

Japanese (100) car 42 Mean dose: Nr; max dose: 
200; fixed

PMZ (100) response rate 
(gcJ): carPeN

PeN 44 Mean dose: Nr; max dose: 
80; fixed

PMZ (100)

Kudo et al14,  
double-blinded, 
industry

PiM 56 inpatients (100). inclusion criteria: 
positive symptoms and/or negative 
symptoms

Nr 8 weeks 
(preceded by 
a several-day 
washout)

(60) car: 50.0; 
PiM: 50.0

Japanese (100) car 28 Mean dose: Nr; range: 
75–200; flexible

anti-c (Nr), sP (Nr) response rate (gJ): 
car=PiM

PiM 28 Mean dose: Nr; range: 
3–8; flexible

anti-c (Nr), sP (Nr)

CCP studies
Kudo et al21,  
double-blinded, 
industry

BPD 169 inpatients and outpatients. exclusion 
criteria: exacerbation; stupor;  
and/or hebephrenia

Nr 8 weeks  
(no washout 
phase)

ccP: 39.4; BPD: 38.9 ccP: 50.6; 
BPD: 58.0

Japanese (100) ccP 81 Mean dose: 138.8±6.0; 
range: 25–225; flexible

aP (2.5), aX (4.9), anti-c 
(51.9), sP (46.9)

response rate 
(Fgir): ccP=BPD

BPD 88 Mean dose: 9.8±0.42; 
range: 2–18; flexible

aP (3.4), aX (10.2), anti-c 
(56.8), sP (44.3)

Mukasa et al22,  
double-blinded, 
industry

BPD 136 inpatients (100). inclusion criteria: 
positive symptoms and/or negative 
symptoms. exclusion criteria: 
exacerbation; stupor; and/or 
hebephrenia

Nr 8 weeks  
(no washout 
phase)

(20–60) ccP: 51.4; 
BPD: 52.3

Japanese (100) ccP 70 Mean dose: Nr;  
range: 25–225; flexible

aP (Nr), aX (Nr), anti-c 
(Nr), sP (Nr)

response rate 
(Fgir): ccP=BPD

BPD 66 Mean dose: Nr;  
range: 2–18; flexible

aP (Nr), aX (Nr), anti-c 
(Nr), sP (Nr)

Kurihara et al23,  
double-blinded, 
nonindustry

hal, PPZ 286 inpatients (100). inclusion criteria: 
positive symptoms and negative 
symptoms. exclusion criteria: 
exacerbation; stupor; and/or 
hebephrenia

Nr 8 weeks  
(no washout 
phase)

(Nr) ccP: 56.7, 
hal: 57.4, 
PPZ: 53.7

Japanese (100) ccP 97 Mean max dose: 173.2; 
range: 75–225; flexible

aP (0.0), aX (1.0), anti-c 
(60.8), sP (46.4)

response rate  
(Fgir): ccP= 
hal=PPZhal 94 Mean max dose: 7.2;  

range: 1–9; flexible
aP (3.2), aX (4.3), anti-c 
(61.7), sP (50.0)

PPZ 95 Mean max dose: 21.6; 
range: 3–27; flexible

aP (4.2), aX (1.1), anti-c 
(53.7), sP (49.5)

Kato et al18,  
double-blinded, 
industry

MOs 205 inpatients and outpatients exclusion 
criteria: exacerbation; stupor;  
and/or hebephrenia

icD-9 8 weeks  
(no washout 
phase)

(16–64) ccP: 61.8; 
MOs: 57.3 

Japanese (100) ccP 102 Max dose: 200; flexible aP (1.0), aX (2.0), anti-c 
(19.6), sP (10.8)

response rate 
(Fgir): ccP=MOs

MOs 103 Max dose: 120; flexible aP (4.9), aX (3.9), anti-c 
(27.2), sP (13.6)

Kudo et al19,  
double-blinded, 
industry

ris 200 exclusion criteria: exacerbation; 
stupor; and/or hebephrenia

icD-9 and 
DsM-iii-r

8 weeks  
(no washout 
phase)

ccP: 41±14,  
ris: 42±14, (19–65)

ccP: 74.0; 
ris: 60.6 

Japanese (100) ccP 96 Range: 25–300; flexible aP (8.3), aX (25.0), anti-c 
(53.1), sP (71.9)

response rate 
(Fgir): ccP=ris

ris 104 Range: 1–12; flexible aP (8.7), aX (23.1), anti-c 
(40.4), sP (67.3)

Yamagami  
et al20,  
single-blinded, 
nonindustry

sUl 52 exclusion criteria: stupor  
and/or hebephrenia

Nr 8 weeks  
(no washout 
phase)

(18–59) ccP: 38.5; 
sUl: 30.8 

Japanese (100) ccP 26 Range: 25–900; flexible aX (Nr), anti-c (23.1), 
sP (Nr)

response rate 
(Fgir): ccP=sUl

sUl 26 range: 200–1,400;  
flexible

aX (Nr), anti-c (34.6), 
sP (Nr)

MOS studies
031-95-0035,  
double-blinded, 
industry

ari 238 schizophrenia icD-10 8 weeks MOs: 45.2±12.7;  
ari: 45.5±12.4 (16–65)

MOs: 71; 
ari: 63 

Japanese (100) MOs 118 (45–180) flexible aP (5.9), aX (28.0), anti-c 
(57.6), sP (89.0)

response rate 
(Fgir): MOs=ari

ari 120 (6–24) flexible aP (6.7), aX (18.3), anti-c 
(26.7), sP (83.3)

(continued)
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Table 1 (Continued)

Study Comparators Total n Patients (%) Diagnosis Duration Age, mean ± SD (range) Male, % Ethnicity (%) AP n Dose (mg/day) Concomitant drugs (%) Efficacy outcomes

Kato et al18,  
double-blinded, 
industry

ccP 205 inpatients and outpatients. exclusion 
criteria: excitement; stupor;  
and/or hebephrenia

Nr 8 weeks  
(no washout 
phase)

(16–64) MOs: 57.3; 
ccP: 61.8 

Japanese (100) MOs 103 Max dose: 120; flexible aP (4.9), aX (3.9), anti-c 
(27.2), sP (13.6)

response rate 
(Fgir): MOs=ccP

ccP 102 Max dose: 200; flexible aP (1.0), aX (2.0), anti-c 
(19.6), sP (10.8)

Kudo et al24,  
double-blinded, 
industry

hal 201 inpatients and outpatients. exclusion 
criteria: stupor and/or hebephrenia

Nr 12 weeks (16–64) MOs: 57.3; 
hal: 58.9

Japanese (100) MOs
hal

98
103

Max dose: 225; flexible
Max dose: 13.5; flexible

anti-c (83.3), sP (71.9)
anti-c (88.2), sP (61.8)

response rate 
(Fgir): MOs=hal

Kudo et al7,  
double-blinded, 
industry

Per 161 inpatients and outpatients. exclusion 
criteria: excitement; stupor; and/or 
hebephrenia

icD-10 
and  
DsM-iii-r

8 weeks (no 
washout phase)

MOs: 43.4±13.2; Per: 
43.2±13.7; (15–65)

MOs: 65.4; 
Per: 64.1 

Japanese (100) MOs 82 Range: 50–300; flexible aP (4.9), anti-c (55.6),  
sP (64.2)

response rate 
(Fgir): MOs=Per

Per 79 Range: 8–48; flexible aP (6.4), anti-c (41.0),  
sP (73.1)

Kudo et al6,  
double-blinded, 
industry

QUe 181 inpatients and outpatients. exclusion 
criteria: stupor and/or hebephrenia

icD-10 8 weeks (no 
washout phase)

MOs: 45.6±12.1; QUe: 
44.0±13.4; (18–64)

MOs: 61.1; 
QUe: 63.3

Japanese (100) MOs 90 Max dose: 300; flexible aP (11.1), anti-c (62.2), 
sP (74.4)

response rate 
(Fgir): MOs=QUe

QUe 91 Max dose: 600; flexible aP (15.6), anti-c (31.1), 
sP (65.6)

Abbreviations: n, number of patients; SD, standard deviation; AP, antipsychotic; NR, not reported; CAR, carpipramine; CFP, clofluperol; max, maximum; anti-C, 
anticholinergic drugs; GIR, Global Improved Rating; SP, sleeping pills; PBO, placebo; OXY, oxypertine; PEN, penfluridol; PMZ, promethazine; GCJ, Global Comprehensive 
Judgment; PiM, pimozide; gJ, global Judgment; ccP, clocapramine; Fgir, Final global improvement rating; BPD, bromperidol; aX, anxiolytics; hal, haloperidol; PPZ, 
perphenazine; ICD, International Statistical Classification of Diseases and Related Health Problems; MOS, mosapramine; DSM, Diagnostic and Statistical Manual of Mental 
Disorders; ris, risperidone; sUl, sulpride; ari, aripiprazole; Per, perospirone; QUe, quetiapine.

clocapramine, perospirone, and quetiapine). All of the 

comparators that were included in the meta-analysis of 

PANSS scores were aripiprazole, perospirone, and quetia-

pine. Mosapramine was superior to the other pooled antip-

sychotics in regard to the PANSS positive subscale scores 

(SMD=-0.22); however, on the PANSS, there were no 

significant differences in total scores, negative general sub-

scale scores, response rates, or discontinuation rates between 

mosapramine and the other pooled antipsychotics (Table 4; 

Supplementary material 4.3). In comparisons with individual 

antipsychotics, mosapramine was marginally superior to 

aripiprazole in terms of the PANSS positive subscale scores 

(SMD=-0.22, P=0.06; Supplementary material 4.3) and 

discontinuation because of inefficacy (OR=0.36; P=0.06; 

Supplementary material 4.3). 

With regard to the comparisons of individual side effects 

between mosapramine and the other pooled antipsychotics, 

mosapramine was associated with a greater incidence of at least 

one side effect (OR=1.72; NNH=13), akathisia (OR=1.81; 

NNH=13), akinesia/bradykinesia (OR=3.82; NNH, not sig-

nificant), tremors (OR=2.13; NNH=8), rigidity (OR=2.35; 

NNH=10), at least one extrapyramidal symptom (OR=2.17; 

NNH=5), gait disturbance (OR=3.04; NNH=11), disturbance 

in swallowing (OR=4.58; NNH, not significant), increased 

salivation (OR=2.51; NNH=10), and anticholinergic drug use 

(OR=1.98; NNH=6) (Table 4; Supplementary material 4.3). 

Moreover, mosapramine was associated with higher blood 

prolactin levels than the other pooled antipsychotics (SMD= 
-1.19; Table 4; Supplementary material 4.3). With regard 

to comparisons between mosapramine and aripiprazole, 

mosapramine was associated with greater incidences of 

powerlessness (OR=6.68; NNH=11), fatigue (OR=5.92; 

NNH=7), akathisia (OR=2.45; NNH=7), akinesia/bradyki-

nesia (OR=4.56; NNH=6), dyskinesia (OR=4.42; NNH=13), 

tremor (OR=2.15; NNH=8), rigidity (OR=2.56; NNH=8), 

at least one extrapyramidal symptom (OR=3.63; NNH=3), 

disturbance of gait (OR=4.55; NNH=10), increased saliva-

tion (OR=3.35; NNH=6), hyperprolactinemia (OR=569.9; 

NNH=1), and anticholinergic drug use (OR=3.74; NNH=3) 

(Supplementary material 4.3). Patients on mosapramine 

also exhibited higher extrapyramidal symptom scale scores 

(SMD=0.73), blood prolactin levels (SMD=1.27), and total 

blood cholesterol levels (SMD=0.38) than did patients on 

aripiprazole (Supplementary material 4.3). However, mosap-

ramine was associated with a lower incidence of weight 

loss than aripiprazole (OR=0.35; NNH=8; Supplementary 

material 4.3). Mosapramine was also associated with higher 

blood prolactin levels than perospirone (SMD=0.72), with a 

greater incidence of tremors than clocapramine (OR=2.97; 

NNH=7), and with a greater incidence of constipation than 

haloperidol (OR=3.79; NNH=14; Supplementary material 

4.3). Moreover, compared with quetiapine, mosapramine was 

associated with greater incidences of akathisia (OR=2.41; 

NNH=9), akinesia/bradykinesia (OR=4.26; NNH=6), tremors 
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Table 1 (Continued)

Study Comparators Total n Patients (%) Diagnosis Duration Age, mean ± SD (range) Male, % Ethnicity (%) AP n Dose (mg/day) Concomitant drugs (%) Efficacy outcomes

Kato et al18,  
double-blinded, 
industry

ccP 205 inpatients and outpatients. exclusion 
criteria: excitement; stupor;  
and/or hebephrenia

Nr 8 weeks  
(no washout 
phase)

(16–64) MOs: 57.3; 
ccP: 61.8 

Japanese (100) MOs 103 Max dose: 120; flexible aP (4.9), aX (3.9), anti-c 
(27.2), sP (13.6)

response rate 
(Fgir): MOs=ccP

ccP 102 Max dose: 200; flexible aP (1.0), aX (2.0), anti-c 
(19.6), sP (10.8)

Kudo et al24,  
double-blinded, 
industry

hal 201 inpatients and outpatients. exclusion 
criteria: stupor and/or hebephrenia

Nr 12 weeks (16–64) MOs: 57.3; 
hal: 58.9

Japanese (100) MOs
hal

98
103

Max dose: 225; flexible
Max dose: 13.5; flexible

anti-c (83.3), sP (71.9)
anti-c (88.2), sP (61.8)

response rate 
(Fgir): MOs=hal

Kudo et al7,  
double-blinded, 
industry

Per 161 inpatients and outpatients. exclusion 
criteria: excitement; stupor; and/or 
hebephrenia

icD-10 
and  
DsM-iii-r

8 weeks (no 
washout phase)

MOs: 43.4±13.2; Per: 
43.2±13.7; (15–65)

MOs: 65.4; 
Per: 64.1 

Japanese (100) MOs 82 Range: 50–300; flexible aP (4.9), anti-c (55.6),  
sP (64.2)

response rate 
(Fgir): MOs=Per

Per 79 Range: 8–48; flexible aP (6.4), anti-c (41.0),  
sP (73.1)

Kudo et al6,  
double-blinded, 
industry

QUe 181 inpatients and outpatients. exclusion 
criteria: stupor and/or hebephrenia

icD-10 8 weeks (no 
washout phase)

MOs: 45.6±12.1; QUe: 
44.0±13.4; (18–64)

MOs: 61.1; 
QUe: 63.3

Japanese (100) MOs 90 Max dose: 300; flexible aP (11.1), anti-c (62.2), 
sP (74.4)

response rate 
(Fgir): MOs=QUe

QUe 91 Max dose: 600; flexible aP (15.6), anti-c (31.1), 
sP (65.6)

Abbreviations: n, number of patients; SD, standard deviation; AP, antipsychotic; NR, not reported; CAR, carpipramine; CFP, clofluperol; max, maximum; anti-C, 
anticholinergic drugs; GIR, Global Improved Rating; SP, sleeping pills; PBO, placebo; OXY, oxypertine; PEN, penfluridol; PMZ, promethazine; GCJ, Global Comprehensive 
Judgment; PiM, pimozide; gJ, global Judgment; ccP, clocapramine; Fgir, Final global improvement rating; BPD, bromperidol; aX, anxiolytics; hal, haloperidol; PPZ, 
perphenazine; ICD, International Statistical Classification of Diseases and Related Health Problems; MOS, mosapramine; DSM, Diagnostic and Statistical Manual of Mental 
Disorders; ris, risperidone; sUl, sulpride; ari, aripiprazole; Per, perospirone; QUe, quetiapine.

Table 2 The results of the meta-analysis of carpiramine studies

Number of comparisons 
(comparators)

Number  
of patients

I2 OR* 95% CI P

Efficacy
response rate 4 (cFP, OXY, PeN, PiM) 290 14 1.35 0.67–2.74 0.41
Discontinuation because of inefficacy 3 (cFP, OXY, PiM) 204 0 0.97 0.19–4.81 0.97

Tolerability
Discontinuation because of all causes 4 (cFP, OXY, PeN, PiM) 290 0 1.07 0.49–2.35 0.87
Discontinuation because of side effects 3 (cFP, OXY, PiM) 204 0 0.79 0.20–3.09 0.73

individual side effects
at least one side effect 4 (cFP, OXY, PeN, PiM) 317 0 1.09 0.68–1.74 0.72
headache 3 (OXY, PeN, PiM) 227 44 0.93 0.16–5.53 0.93
insomnia 3 (cFP, OXY, PiM) 204 0 1.09 0.62–1.92 0.77
sleepiness 4 (cFP, OXY, PeN, PiM) 317 0 0.82 0.34–2.02 0.67
Fatiguea 3 (OXY, PeN, PiM) 227 62 0.89 0.23–3.36 0.86
akathisia 3 (cFP, OXY, PiM) 259 0 0.63 0.33–1.23 0.17
Dyskinesia 3 (cFP, OXY, PeN) 261 0 0.68 0.19–2.35 0.54
Tremor 3 (cFP, OXY, PiM) 259 0 0.54 0.19–1.59 0.27
rigidity 2 (cFP, PiM) 146 0 0.64 0.19–2.15 0.47
Parkinsonism 4 (cFP, OXY, PeN, PiM) 317 0 0.66 0.36–1.20 0.17
eye symptoms 2 (OXY, PeN) 171 0 0.19 0.02–1.75 0.14
Dry mouth 3 (OXY, PeN, PiM) 227 0 0.91 0.43–1.96 0.82
increased salivation 2 (PeN, PiM) 169 30 0.66 0.17–2.62 0.56
Tachycardia 2 (PeN, PiM) 169 0 1.07 0.37–3.08 0.90
Dizziness 3 (OXY, PeN, PiM) 227 0 0.84 0.23–3.06 0.79
Nausea/vomiting 4 (cFP, OXY, PeN, PiM) 317 0 1.16 0.48–2.82 0.74
constipation 3 (cFP, PeN, PiM) 259 0 0.98 0.35–2.78 0.97
Diarrhea 3 (cFP, PeN, PiM) 259 0 3.02 0.47–19.5 0.25
rash 2 (cFP, PiM) 146 51 1.73 0.11–26.6 0.69
sweating 3 (OXY, PeN, PiM) 227 0 1.94 0.33–11.5 0.46
Decreased appetite 4 (cFP, OXY, PeN, PiM) 317 41 1.15 0.55–2.40 0.71

Notes: *Or1 favors carpiramine; Or1 favors other pooled antipsychotics. ain individual antipsychotic comparisons, carpipramine was associated with less fatigue than 
was oxypertine (Or=0.11; 95% ci=0.01–0.98; P=0.05; NNh=5, P=0.02; number of patients =58).
Abbreviations: OR, odds ratio; CI, confidence interval; CFP, clofluperol; OXY, oxypertine; PEN, penfluridol; PIM, pimozide; NNH, number needed to harm.
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(OR=3.25; NNH=6), rigidity (OR=7.75; NNH=6), occur-

rence of at least one extrapyramidal symptom (OR=3.67; 

NNH=3), disturbance of gait (OR=6.77; NNH=9), distur-

bance of speech (OR=6.27; NNH=7), disturbance in swal-

lowing (OR=4.89; NNH=13), increased salivation (OR=30.6; 

NNH=4), and anticholinergic drug use (OR=3.65; NNH=3) 

(Supplementary material 4.3). Comparisons between quetia-

pine and mosapramine also showed that mosapramine was 

associated with higher extrapyramidal symptoms scale scores 

(SMD=0.33) and higher blood prolactin levels (SMD=1.32). 

(Supplementary material 4.3). However, although we per-

formed a meta-analysis of other side effects, mosapramine 

did not outperform other antipsychotics in terms of alleviating 

these adverse effects in either the pooled or the individual 

analysis (Table 4; Supplementary material 4.3).

Discussion
To our knowledge, this is the first meta-analysis of RCTs 

focusing on the efficacy and tolerability of iminodibenzyl 

class antipsychotic treatment (carpipramine, clocapramine, 

and mosapramine) for patients with schizophrenia. 

In the meta-analysis of carpipramine RCTs, all comparators 

were FGAs (clofluperol, oxypertine, penfluridol, and 

pimozide). With regard to the clocapramine RCTs included 

in the meta-analysis, bromperidol, haloperidol, mosapramine, 

perphenazine, risperidone, and sulpride were all selected as 

comparators. Although there were no significant differences 

in any of the efficacy and safety outcomes between clo-

capramine and the other pooled antipsychotics, clocapramine 

was marginally inferior to the pooled SGAs (mosapramine 

and risperisone) in the subgroup analysis (OR=1.51; P=0.06). 

According to the current meta-analysis and previous meta-

analyses, mosapramine and risperisone were associated 

with greater incidences of extrapyramidal symptoms and 

hyperprolactinemia than other antipsychotics.25,26 Because 

carpipramine and clocapramine did not outperform other 

pooled antipsychotics in regard to the incidences of extrapy-

ramidal symptoms and hyperprolactinemia, they were con-

sidered to be pharmacologically similar to FGAs.

Because mosapramine was selected as a comparator in 

the clinical Phase III trials of aripiprazole, perospirone, and 

quetiapine in Japan, the clinical and pharmacological charac-

teristics of morepramine revealed by the meta-analysis of this 

antipsychotic are significant. Mosapramine was more effica-

cious for positive symptoms compared with the other pooled 

antipsychotics (aripiprazole, perospirone, and quetiapine), as 

revealed by the analysis of the combined data from the RCTs 

of these three SGA comparators. Moreover, mosapramine 
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Table 4 The results of the meta-analysis of mosapramine studies

Number of comparisons 
(comparators)

Number 
of patients

I2 OR or SMD 95% CI P

Efficacy
PaNss total scores 3 (ari, Per, QUe) 555 0 -0.12† -0.29 to 0.04 0.14
PaNss positive subscale scores 3 (ari, Per, QUe) 555 9 -0.22† -0.39 to -0.04 0.02**
PaNss negative subscale scores 3 (ari, Per, QUe) 555 0 0.07† -0.09 to 0.24 0.40
PaNss general subscale scores 3 (ari, Per, QUe) 555 0 -0.12† -0.29 to 0.05 0.15
response rate 5 (ari, ccP, hal, Per, QUe) 966 0 1.01* 0.77–1.34 0.92
Discontinuation due to inefficacy 5 (ari, ccP, hal, Per, QUe) 986 0 0.74* 0.42–1.30 0.30

Tolerability
Discontinuation because of all causes 5 (ari, ccP, hal, Per, QUe) 986 9 1.05* 0.76–1.44 0.78
Discontinuation because of side effects 5 (ari, ccP, hal, Per, QUe) 986 0 1.33* 0.86–2.05 0.20
Discontinuation because of death 4 (ari, hal, Per, QUe) 779 0 1.01* 0.18–5.79 0.99
Discontinuation because of death by suicide 4 (ari, hal, Per, QUe) 779 0 0.70* 0.11–4.42 0.71

individual side effects
at least one side effecta 4 (ari, ccP, Per, QUe) 782 32 1.72* 1.09–2.70 0.02**
severe/serious side effects 2 (ari, Per) 397 42 0.59* 0.09–3.78 0.58
suicide attempt 3 (ari, Per, QUe) 577 14 0.73* 0.09–5.59 0.76
Neuroleptic malignant syndrome 3 (ari, Per, QUe) 577 0 0.56* 0.09–3.44 0.53
Fever 4 (ari, ccP, Per, QUe) 782 4 0.83* 0.33–2.07 0.69
headache 5 (ari, ccP, hal, Per, QUe) 983 0 0.67* 0.37–1.22 0.19
anxiety 3 (ari, Per, QUe) 577 0 0.93* 0.61–1.42 0.74
Depression 3 (ari, hal, Per) 598 0 0.69* 0.30–1.59 0.39
excitement 3 (ari, Per, QUe) 577 0 0.72* 0.40–1.28 0.26
insomnia 5 (ari, ccP, hal, Per, QUe) 983 0 1.01* 0.74–1.38 0.95
Powerlessnessb 5 (ari, ccP, hal, Per, QUe) 983 61 1.10* 0.49–2.51 0.81
sleepiness/somnolence 5 (ari, ccP, hal, Per, QUe) 983 0 1.53* 0.94–2.47 0.09
Fatiguec 3 (ari, Per, QUe) 577 59 2.21* 0.97–5.02 0.06
ataxia 2 (ccP, hal) 406 0 1.65* 0.20–13.5 0.64
akathisiad 5 (ari, ccP, hal, Per, QUe) 983 8 1.81* 1.26–2.62 0.001**
akinesia/bradykinesiae 4 (ari, ccP, hal, QUe) 824 0 3.82* 2.16–6.76 0.00001**
Dyskinesiaf 5 (ari, ccP, hal, Per, QUe) 983 33 1.41* 0.63–3.17 0.40
Dystonia 4 (ari, ccP, Per, QUe) 782 42 2.03* 0.69–5.93 0.20
Tremorg 5 (ari, ccP, hal, Per, QUe) 983 0 2.13* 1.53–2.96 0.00001**
rigidityh 5 (ari, ccP, hal, Per, QUe) 983 27 2.35* 1.47–3.76 0.0004**
gait disturbancei 3 (ari, Per, QUe) 577 59 3.04* 1.08–8.59 0.04**
at least one extrapyramidal symptomsj 4 (ari, hal, Per, QUe) 778 76 2.17* 1.19–3.98 0.01**
extrapyramidal symptoms scales scoresk 3 (ari, Per, QUe) 573 85 0.35† -0.09 to 0.78 0.12
Paresthesia 2 (ccP, hal) 406 0 1.63* 0.20–13.4 0.65
eye rolling 2 (hal, QUe) 381 0 5.75* 0.66–50.2 0.11
eye symptoms 2 (ccP, hal) 406 0 0.53* 0.09–3.07 0.47
speech disturbancel 4 (ccP, hal, Per, QUe) 745 47 2.29* 0.73–7.17 0.16
swallowing disturbancem 3 (hal, Per, QUe) 540 0 4.58* 1.28–16.4 0.02**
Dry mouth 5 (ari, ccP, hal, Per, QUe) 983 0 1.16* 0.68–1.99 0.58
increased salivationn 5 (ari, ccP, hal, Per, QUe) 983 69 2.51* 1.06–5.94 0.04**
chest pain 2 (ccP, Per) 364 0 1.82* 0.48–6.93 0.38
Palpitation 5 (ari, ccP, hal, Per, QUe) 983 0 1.91* 0.76–4.80 0.17
QTc prolongation 2 (ari, QUe) 377 Na 0.33* 0.01–8.12 0.49
Bradycardia 2 (Per, QUe) 339 0 0.32* 0.03–3.14 0.33
hypertension 2 (Per, QUe) 339 0 3.92* 0.43–35.8 0.23
hypotension 2 (Per, QUe) 339 0 0.49* 0.12–2.04 0.33
Dizziness/lightheadedness 5 (ari, ccP, hal, Per, QUe) 983 4 1.25* 0.72–2.16 0.42
Nausea/vomiting 5 (ari, ccP, hal, Per, QUe) 893 0 1.16* 0.65–2.07 0.61
constipationo 5 (ari, ccP, hal, Per, QUe) 893 26 1.12* 0.65–1.91 0.69
Diarrhea 2 (ccP, QUe) 385 Na 0.33* 0.01–8.20 0.50
epigastric distress/abdominal pain 3 (ari, Per, QUe) 577 16 1.38* 0.59–3.20 0.46
itching 2 (ccP, hal) 405 0 3.09* 0.32–30.0 0.33
sweating 5 (ari, ccP, hal, Per, QUe) 983 0 1.55* 0.77–3.14 0.22

(continued)
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Table 4 (Continued)

Number of comparisons 
(comparators)

Number 
of patients

I2 OR or SMD 95% CI P

increased appetite 3 (ccP, Per, QUe) 544 0 0.98* 0.28–3.44 0.98
Decreased appetite 5 (ari, ccP, hal, Per, QUe) 983 10 1.33* 0.81–2.18 0.25
Weight gain 4 (ari, ccP, Per, QUe) 725 0 1.39* 0.53–3.63 0.50
Weight lossp 5 (ari, ccP, hal, Per, QUe) 926 33 0.57* 0.16–2.06 0.39
change of body weight 3 (ari, Per, QUe) 524 0 0.15† -0.02 to 0.33 0.08
hyperprolactinemiaq 4 (ari, hal, Per, QUe) 741 96 10.9* 0.72–164.9 0.08
change of blood prolactin levelr 3 (ari, Per, QUe) 388 35 1.19† 0.91–1.47 0.00001**
Dysuria 5 (ari, ccP, hal, Per, QUe) 983 0 2.81* 0.98–8.04 0.05

Use of other additional drugs
Use of sleeping pills 5 (ari, ccP, hal, Per, QUe) 980 17 1.28* 0.91–1.80 0.15
Use of anticholinergic drugss 5 (ari, ccP, hal, Per, QUe) 980 75 1.98* 1.11–3.53 0.02**
Use of additional antipsychotics 4 (ari, ccP, Per, QUe) 782 0 0.87* 0.49–1.55 0.63

laboratory tests of metabolic side effects
change of blood total cholesterol levelt 3 (ari, Per, QUe) 541 75 0.07† -0.27 to 0.41 0.68
Positive glucose urine test 5 (ari, ccP, hal, Per, QUe) 890 0 0.56* 0.17–1.86 0.34

Notes: †Negative sMD values favor mosapramine; positive sMD values favor other pooled antipsychotics. *Or1 favors mosapramine; Or1 favors other pooled 
antipsychotics. **Statistically significant. aNNh=13, P=0.05. in individual antipsychotic comparisons, patients on mosapramine were more likely to have at least one side effect 
than were patients on QUe (Or=2.73; 95% ci=1.09–2.70; P=0.02; NNh=5, P=0.002; number =180). bin individual antipsychotic comparisons, powerlessness was associated 
more strongly with mosapramine than with ari (Or=6.68; 95% ci=1.46–30.5; P=0.01; NNh=11, P=0.005; number =238). cin individual antipsychotic comparisons, fatigue 
was more strongly associated with mosapramine than with ari (Or=5.92; 95% ci=1.96–17.9; P=0.002; NNh=7, P=0.0004; number =238). dNNh=13, P=0.0004. in individual 
antipsychotic comparisons, akathisia was more strongly associated with mosapramine than with ari (Or=2.45; 95% ci=1.28–4.70; P=0.007; NNh=7, P=0.005; number =238) 
and with QUe (Or=2.41; 95% ci=1.02–5.65; P=0.04; NNh=9, P=0.04; number =180). eNNH is not significant. In individual antipsychotic comparisons, akinesia/bradykinesia 
was associated more strongly with mosapramine than with ari (Or=4.56; 95% ci=1.89–11.0; P=0.0007; NNh=6, P=0.0002; number =238) and QUe (Or=4.26; 95% 
ci=1.63–11.2; P=0.003; NNh=6, P=0.001; number =180). fin individual antipsychotic comparisons, dyskinesia was associated more strongly with mosapramine than with 
ari (Or=4.42; 95% ci=1.21–16.1; P=0.02; NNh=13, P=0.01; number =238). gNNh=8, P0.00001. in individual antipsychotic comparisons, tremors were more strongly 
associated with mosapramine than with ari (Or=2.15; 95% ci=1.14–4.05; P=0.02; NNh=8, P=0.02; number =238), ccP (Or=2.97, 95% ci=1.30–6.79; P=0.01; NNh=7, 
P=0.007; number =205), and QUe (Or=3.25; 95% ci=1.46–7.23; P=0.004; NNh=6, P=0.002; number =180). hNNh=10, P0.0001. in individual antipsychotic comparisons, 
rigidity was associated more strongly with mosapramine than with ari (Or=2.56; 95% ci=1.25–5.23; P=0.01; NNh=8, P=0.008; number =238) and QUe (Or=7.75; 95% 
ci=2.21–27.3; P=0.001; NNh=6, P=0.0002; number =180). iNNh=11, P0.0001. in individual antipsychotic comparisons, disturbance of gait was more strongly associated 
with mosapramine than with ari (Or=4.55; 95% ci=1.47–14.1; P=0.008; NNh=10, P=0.004; number =238) and QUe (Or=6.77; 95% ci=1.47–31.2; P=0.01; NNh=9, 
P=0.004; number =180). jNNh=5, P=0.01. in individual antipsychotic comparisons, mosapramine was more strongly associated with at least one extrapyramidal symptom 
than were ari (Or=3.63; 95% ci=2.12–6.20; P0.00001; NNh=3, P0.00001; number =238) and QUe (Or=3.67; 95% ci=1.97–6.81; P0.0001; NNh=3, P0.0001; 
number =180). kin individual antipsychotic comparisons, higher extrapyramidal symptom scale scores were more likley to be associated with mosapramine than with ari 
(sMD=0.73; 95% ci=0.47–0.90; P0.00001; number =234) and QUe (sMD=0.33; 95% ci=0.04–0.62; P=0.03; number =180). lFor individual antipsychotic comparisons, 
disturbance of speech was associated more strongly with mosapramine than with QUe (Or=6.27; 95% ci=1.76–22.4; P=0.005; NNh=7, P=0.001; number =180). mNNh is not 
significant. In individual antipsychotic comparisons, disturbance of swallowing was associated more strongly with mosapramine than with QUE (OR=4.89; 95% ci=1.03–23.3; 
P=0.05; NNh=13, P=0.03; number =180). nNNh=10, P=0.04. in individual antipsychotic comparisons, increased salivation was associated more strongly with mosapramine 
than were ari (Or=3.35; 95% ci=1.63–6.89; P=0.001; NNh=6, P=0.0005; number =238) and QUe (Or=30.6; 95% ci=4.02–231.9; P=0.0009; NNh=4, P0.00001; number 
=180). oin individual antipsychotic comparisons, constipation was associated more strongly with mosapramine than with hal (Or=3.79; 95% ci=1.01–14.2; P=0.05; NNh=14, 
P=0.04; number =201). pin individual antipsychotic comparisons, weight loss was associated less strongly with mosapramine than with ari (Or=0.35; 95% ci=0.16–0.77; 
P=0.009; NNh=8, P=0.006; number =238). qin individual antipsychotic comparisons, hyperprolactinemia was associated more strongly with mosapramine than with ari 
(Or=569.9; 95% ci=117.9–2,753.6; P0.00001; NNh=1, P0.00001; number =201). rin individual antipsychotic comparisons, a change in blood prolactin level was more 
highly associated with mosapramine than with ari (sMD=1.27; 95% ci=0.97–1.58; P0.00001; number =201), Per (sMD=0.72; 95% ci=0.11–1.32; P=0.02; number =45), and 
QUe (sMD=1.32; 95% ci=0.96–1.68; P0.00001; number =142). sNNh=6, P=0.04. in individual antipsychotic comparisons, the use of anticholinergic drugs was associated 
more strongly with mosapramine than with ari (Or=3.74; 95% ci=2.17–6.45; P0.00001; NNh=3, P0.00001; number =238) and QUe (Or=3.65; 95% ci=1.97–6.76; 
P0.0001; NNh=3, P0.0001; number =180). tin individual antipsychotic comparisons, a higher change of total blood cholesterol level was associated with mosapramine 
than with ari (sMD=0.38; 95% ci=0.11–0.64; P=0.005; number =226).
Abbreviations: OR, odds ratio; SMD, standardized mean difference; CI, confidence interval; PANSS, Positive and Negative Syndrome Scale; ARI, aripiprazole; PER, perospirone; 
QUe, quetiapine; ccP, clocapramine; hal, haloperidol; Na, not applicable; NNh, number needed to harm.

was marginally superior to aripiprazole in terms of PANSS 

positive subscale scores and discontinuation due to inefficacy 

(OR=0.36; P=0.06). However, mosapramine was associ-

ated with greater incidences of extrapyramidal symptoms 

and hyperprolactinemia than the other antipsychotics were. 

Moreover, mosapramine was associated with a margin-

ally higher incidence of weight gain than the other pooled 

antipsychotics (SMD=0.15; P=0.08). Given these results, 

although mosapramine may be more efficacious than the 

other antipsychotics, it does require cautious use with respect 

to side effects. Therefore, we recommend that mosapramine 

should not be used as a first-line agent for first-episode 

patients. Because the D
2
 receptor/5-HT

2
 receptor occupancy 

ratios of clocapramine (3) and of mosapramine (7.4) were 

lower than the ratio of clozapine (49),1 the pharmacologi-

cal profile of clocapramine and mosapramine seemed to be 

clinically similar to that of FGAs, even though carpipramine 

was classified as an SGA.
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limitations
There are several limitations to our findings. First, as dis-

cussed previously in this article, the limitation of this study 

was the paucity of included studies and the small sample size. 

Second, although we aggregated data from studies of each 

iminodibenzyl class antipsychotic to obtain greater statistical 

power and overcome the limitation of sample size, the com-

parators do have several differences in their pharmacological 

profiles. The third limitation was that our study had several 

differences in patient populations (ie, some were inpatients 

and some were outpatients). Moreover, although all studies 

were clinical Phase III trials in Japan, most studies included 

in the meta-analysis used additional antipsychotics during the 

trial, which could confound the results of their meta-analyses 

(Table 1). Finally, all studies included in our meta-analysis 

had short trial durations ranging from 8–12 weeks. Because 

the objectives of adjuvant therapy are to gain further efficacy 

in the reduction of symptoms and to maintain adherence to 

the concurrent main antipsychotic, further research will be 

required to elucidate the long-term efficacy and tolerabil-

ity of iminodibenzyl class antipsychotics in patients with 

schizophrenia.

Conclusion
In conclusion, our results suggest that the pharmacological 

profiles of carpipramine and clocapramine, which are clas-

sified as SGAs, were similar to those of FGAs because there 

were no significant differences in efficacy and safety out-

comes. However, mosapramine was associated with higher 

risks of extrapyramidal symptoms and hyperprolactinemia 

than the other SGAs, although this drug may be beneficial 

for the improvement of positive symptoms.

Acknowledgments
We thank Mitsubishi Tanabe Pharma Co., Ltd. and Yoshitomi 

Pharma Co., Ltd. for their contributions to parts of the lit-

erature search. We also thank Dainippon Sumitomo Pharma 

Co., Ltd., Otsuka Pharma Co., Ltd., and AstraZeneca Pharma 

Co., Ltd. for providing data from their studies.

Disclosure
Dr Kishi has received speaker honoraria from Abbott, 

Astellas, Daiichi Sankyo, Dainippon Sumitomo, Eisai, Eli 

Lilly, GlaxoSmithKline, Janssen, Yoshitomi, Otsuka, Meiji, 

Shionogi, Mitsubishi Tanabe, Tsumura, Novartis, and Pfizer. 

Dr Matsunaga has received speaker honoraria from Eisai, 

Janssen, Novartis, Daiichi Sankyo, Ono, Eli Lilly, Takeda, 

and Otsuka. Dr Matsuda has received speaker honoraria 

from Dainippon Sumitomo, Eli Lilly, and Otsuka. Dr Iwata 

has received speaker honoraria from Astellas, Dainippon 

Sumitomo, Eli Lilly, GlaxoSmithKline, Janssen, Yoshitomi, 

Otsuka, Meiji, Shionogi, Novartis, and Pfizer. The authors 

report no other conflicts of interest in this work.

References
 1. Sumiyoshi T, Suzuki K, Sakamoto H, et al. Atypicality of several 

antipsychotics on the basis of in vivo dopamine-D2 and serotonin-
5HT2 receptor occupancy. Neuropsychopharmacology. 1995;12(1): 
57–64.

 2. Vanelle JM, Olié JP, Lévy-Soussan P. New antipsychotics in 
schizophrenia: the French experience. Acta Psychiatr Scand Suppl. 
1994;380:59–63.

 3. Higgins JPT, Green S, editors. Cochrane Handbook for Systematic 
Reviews of Interventions Version 5.1.0 [updated March 2011]. The 
Cochrane Collaboration, 2011. Available from www.cochrane-hand-
book.org. Accessed November 12, 2014.

 4. Oka T, Hamamura T, Lee Y, et al. Atypical properties of several classes 
of antipsychotic drugs on the basis of differential induction of Fos-like 
immunoreactivity in the rat brain. Life Sci. 2004;76(2):225–237.

 5. 031-95-003 (study name). Clinical evaluation of aripiprazole in schizo-
phrenic patients: A comparative double-blind study with mosapramine. 
Available from: http://www.info.pmda.go.jp/shinyaku/P200600001/18
007800_21800AMZ10011_G100_1.pdf#search=’03195003’. Accessed 
November 12, 2014. Japanese.

 6. Kudo Y, Nomura J, Ikawa G, Nakajima T, Saito M, Sakai T. [Clinical 
evaluation of quetiapine fumarate for the treatment of schizophrenia: 
a double-blind controlled study using mosapramine hydrochloride as 
a control]. Rinsyo Iyaku. 2000;16:1807–1842. Japanese.

 7. Kudo Y, Nakajima T, Saito M, et al. Clinical evaluation of a serotonin-2 
and dopamine-2 receptor antagonist (SDA), perospirone HCI on 
schizophrenia -A comparative double-blind study with mosapramine 
HCI. Clinical Evaluations. 1997;24:207–248. Japanese.

 8. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred 
reporting items for systematic reviews and meta-analyses: the PRISMA 
statement. BMJ. 2009;339:b2535.

 9. Kay SR, Opler LA, Lindenmayer JP. The Positive and Negative Syn-
drome Scale (PANSS): rationale and standardisation. Br J Psychiatry 
Suppl. 1989;(7):59–67.

10. Inada T, Yagi G, Miura S. Extrapyramidal symptom profiles in Japanese 
patients with schizophrenia treated with olanzapine or haloperidol. 
Schizophr Res. 2002;57(2–3):227–238.

11. Inada T, Yagi G. Current topics in neuroleptic-induced extrapyramidal 
symptoms in Japan. Keio J Med. 1996;45(2):95–99.

12. DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin 
Trials. 1986;7(3):177–188.

13. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring 
inconsistency in meta-analyses. BMJ. 2003;327(7414):557–560.

14. Kudo Y. A double-blind comparison of pimozide with carpip-
ramine in schizophrenic patients. Acta Psychiatr Belg. 1972;72(6): 
685–697.

15. Kondo H, Imai H, Takahashi S, et al. A double-blind comparison of 
penfluridol with carpipramine in schizophrenic patients. Japanese 
Journal of Clinical Psychiatry. 1975;4(11):1373–1386. Japanese.

16. Tanimukai H, Kaneko J. A double-blind comparison of oxypertine 
with carpipramine in schizophrenic patients. Seishin Igaku. 1970;12(1): 
55–64. Japanese.

17. Ito N, Naito H, Sato S, et al. A double-blind comparison of PJ-929 with 
carpipramine in chronic schizophrenia. Clinical Evaluations. 1974;2(3): 
409–428. Japanese.

18. Kato N, Takahashi R, Yagi G, Kazamatsuri H, Mori A, Murasaki M. 
A double-blind comparison of new iminodibenzyl compound Y-516 
with clocapramine in the phamacotherapy of schizophrenia. Clinical 
Evaluation. 1989;17:177–196. Japanese.

www.dovepress.com
www.dovepress.com
www.dovepress.com


Neuropsychiatric Disease and Treatment

Publish your work in this journal

Submit your manuscript here: http://www.dovepress.com/neuropsychiatric-disease-and-treatment-journal

Neuropsychiatric Disease and Treatment is an international, peer-
reviewed journal of clinical therapeutics and pharmacology focusing  
on concise rapid reporting of clinical or pre-clinical studies on a  
range of neuropsychiatric and neurological disorders. This journal  
is indexed on PubMed Central, the ‘PsycINFO’ database and CAS,  

and is the official journal of The International Neuropsychiatric 
 Association (INA). The manuscript management system is completely 
online and includes a very quick and fair peer-review system, which 
is all easy to use. Visit http://www.dovepress.com/testimonials.php to 
read real quotes from published authors.

Neuropsychiatric Disease and Treatment 2014:10 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

Dovepress

2351

iminodibenzyl antipsychotics for schizophrenia

19.  Kudo Y, Nakajima T, Nishimura K, et al. Clinical evaluation of risperidone 
in schizophrenia: A double-blind comparative study of risperidone with 
clocapramine. Japanese Journal of Clinical Psychiatry. 1994;23:233–249. 
Japanese [with English abstract].

20. Yamagami S, Kiriike N, Kawaguchi K. A single-blind study of clo-
capramine and sulpiride in hospitalized chronic schizophrenic patients. 
Drugs Exp Clin Res. 1988;14(11):707–713. Japanese.

21. Kudo Y, Ichimaru S, Kawakita Y. A double blind comparison of 
bromperidol and clocapramine on schizophrenia. Japanese Journal of 
Clinical Psychiatry. 1984;13(10):1283–1301. Japanese.

22. Mukasa H, Matsunaga K, Nakamura J, et al. A double blind com-
parison of bromperidol and clocapramine on schizophrenia. Japanese 
Journal of Clinical and Experimental Medicine. 1984;61(11):279–289. 
Japanese.

23. Kurihara M, Ito N, Kato N, Kawakita Y, Kudo Y, Mori A. Clinical 
evaluation of clocapramine (clofekton) in schizophrenia: a double-blind 
comparison of clocapramine, haloperidol and perphenazine. Japanese 
Journal of Clinical Psychiatry. 1983;12(4):519–538. Japanese.

24. Kudo Y, Nishimura K, Saito M, Otsuki S, Inanaga K, Nakajima T. 
A double-blind comparison of Y-516 with haloperidol in schizophrenic 
patients. Journal of Clinical and Experimental Medicine. 1990; 
152:529–542. Japanese.

25.  Leucht S, Cipriani A, Spineli L, et al. Comparative efficacy and tolerability 
of 15 antipsychotic drugs in schizophrenia: a multiple-treatments meta-
analysis. Lancet. 2013;382(9896):951–962.

26. Rummel-Kluge C, Komossa K, Schwarz S, et al. Second-generation 
antipsychotic drugs and extrapyramidal side effects: a systematic 
review and meta-analysis of head-to-head comparisons. Schizophr Bull. 
2012;38(1):167–177.

http://www.dovepress.com/neuropsychiatric-disease-and-treatment-journal
http://www.dovepress.com/testimonials.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
www.dovepress.com

	Publication Info 2: 
	Nimber of times reviewed: 


