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Objective: We conducted a systematic review and meta-analysis of the efficacy of aripiprazole 

once monthly (AOM) for schizophrenia.

Methods: Randomized controlled trials (RCTs) on AOM, published until June 25, 2015, were 

retrieved from PubMed, Cochrane, and PsycINFO databases. Relative risk (RR), standardized 

mean difference (SMD), 95% confidence intervals (95% CIs), and numbers needed to treat/

harm (NNT/NNH) were calculated.

Results: We identified four relevant RCTs (total n=1,860), two placebo-controlled trials, 

one noninferiority trial comparing AOM to oral aripiprazole (OA), and one including thera-

peutic doses of AOM and OA, as well as an AOM dose below therapeutic threshold (control 

arm). AOM was superior to placebo for decreasing Positive and Negative Syndrome Scale 

(PANSS) total scores (SMD =-0.65, 95% CI =-0.90 to -0.41, n=1,126). However, PANSS 

total scores did not differ significantly between pooled AOM and OA groups. The pooled 

AOM group showed significantly lower incidence of all-cause discontinuation (RR =0.54, 

95% CI =0.41–0.71, n=1,139, NNH =4) and inefficacy (RR =0.28, 95% CI =0.21–0.38, 

n=1,139, NNH =5) than placebo, but was not superior to placebo regarding discontinuation 

due to adverse events (AEs) or death. The AOM group exhibited a lower incidence of all-

cause discontinuation than OA (RR =0.78, 95% CI =0.64–0.95, n=986, NNH =14), but there 

were no intergroup differences in discontinuation due to inefficacy, AEs, or death. There 

were no significant differences in extrapyramidal symptoms scale scores between AOM 

and placebo or between AOM and OA. AOM resulted in higher weight gain than placebo 

(SMD =0.41, 95% CI =0.18–0.64, n=734) but lower than OA (SMD =-0.16, 95% CI =-0.29 

to -0.02, n=847).

Conclusion: AOM has antipsychotic efficacy and low risk of discontinuation due to AEs.

Keywords: schizophrenia, aripiprazole once monthly, efficacy, safety, systematic review, 

meta-analysis

Introduction
It is crucial that schizophrenia patients adhere to antipsychotic regimens as 

noncompliance results in higher relapse [risk ratio (RR) =0.40] and readmission 

(RR =0.38) compared to placebo.1 While inadequate compliance contributes to symp-

tom exacerbation and relapse,2,3 it is difficult for clinicians to monitor drug adherence 

to oral antipsychotics (OAPs), especially in outpatients.4 Thus, factors contributing to 

noncompliance must be considered when initiating or changing pharmacotherapy. In 

this regard, long-acting injectables (LAIs) are advantageous as drug adherence can be 

monitored simply by checking outpatient visitation adherence and confirmation of LAI 

inoculation.5,6 On the other hand, LAIs have several disadvantages compared to OAPs, 
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such as injection site pain7 and difficulty in stopping drug 

delivery quickly in case of severe extrapyramidal symptom 

(EPS)8 or neuroleptic malignant syndrome.9 Several reports 

have compared LAIs to OAPs, but the results are controver-

sial because of various biases in trial design.10–12 A mirror 

image study of risperidone as LAI found strong superiority 

over OAP regarding relapse prevention as measured by 

hospitalization rate.11 Aripiprazole once monthly (AOM) is 

a newer LAI regimen, and four recent randomized controlled 

trials (RCTs) have evaluated AOM efficacy and safety.13–16 

Oral aripiprazole (OA) is widely used because it has similar 

efficacy and safety to other OAPs but lowers the risk of EPS 

and other adverse events (AEs) like weight gain, prolactin 

elevation, QTc prolongation, and sedation.17 Thus, AOM may 

be a valuable treatment for the management of schizophrenia 

by combining the safety profile of oral aripiprazole with the 

assured drug delivery of a LAI formulation.

A meta-analysis can increase the statistical power for 

group comparisons and overcome the limitations of small 

sample sizes. Moreover, using random effects models 

and standardized mean differences (SMDs) analysis, out-

comes with different metrics can be combined (Cochrane 

Collaboration, http://handbook.cochrane.org/).18 We thus per-

formed a systematic review and meta-analysis of four RCTs 

of AOM13–16 to assess its efficacy and tolerability (as indicated 

by discontinuation rate, EPS, and individual AEs).

Methods
inclusion criteria and search strategy, data 
extraction, and outcomes
This meta-analysis was performed according to the preferred 

reporting items for systematic reviews and meta-analyses 

(PRISMA) guidelines.19 We performed a systematic literature 

review according to the PICO strategy (patients: schizophre-

nia, intervention: AOM, comparator: placebo, OA, and/or  

AOM dosing below the therapeutic threshold [50 mg, 

AOM-50 mg], outcome: efficacy and safety). We included 

only double-blind RCTs comparing AOM to placebo, OA, 

and/or AOM-50 mg for schizophrenia. Relevant studies 

were identified through searches of PubMed, Cochrane 

Library, and PsycINFO databases. There were no language 

restrictions, and we accepted data published up to June 25, 

2015, using the keyword combinations schizophrenia arip-

iprazole depot, schizophrenia aripiprazole once monthly, 

schizophrenia aripiprazole long-acting injection, and 

schizophrenia aripiprazole long-acting injectable. Additional 

eligible studies were also sought by examining the reference 

lists of primary articles and relevant reviews. Two authors 

(KO and TK) checked the inclusion and exclusion criteria 

for each of the identified studies and resolved discrepancies 

in coding by discussion. The same authors independently 

extracted, checked, and entered data into Review Manager 

(RevMan) version 5.3 for Windows (Review Manager 

version 5.3, Cochrane Collaboration, http://tech.cochrane.

org/revman). When data required for the meta-analysis were 

missing, we checked registries of clinical trials such as https://

clinicaltrials.gov/ and University hospital Medical Informa-

tion Network (UMIN, www.umin.ac.jp/) or contacted the 

first/corresponding authors for additional information. We 

also assessed the methodological quality of the trials using 

the Cochrane risk-of-bias criteria.

Data synthesis
The primary efficacy measures were change in Positive 

and Negative Syndrome Scale (PANSS)20 total scores from 

baseline to endpoint for all studies and changes in PANSS 

positive and negative subscales scores for two studies.13,14 

Secondary outcomes were as follows: Clinical Global 

Impression-Severity (CGI-S) scores and Clinical Global 

Impression-Improvement (CGI-I);21 relapse rate; proportion 

of responders and remitters; Abnormal Involuntary Move-

ment Scale (AIMS) scores;22 Simpson–Angus Scale (SAS) 

scores;23 Barnes Akathisia Rating Scale (BARS) scores;24 and 

discontinuation due to all causes, inefficacy, AEs, and death. 

We considered discontinuation due to impending relapse with 

and without AEs as discontinuation due to inefficacy.14,15 We 

also considered discontinuation due to the cause meeting the 

criteria of exacerbation of psychotic symptoms, relapse, or 

exacerbation of the disease as discontinuation due to ineffi-

cacy.16 In addition, we pooled the data for individual AEs.

Statistical analysis
We based our analyses on intention-to-treat (ITT) or modified 

ITT data (ie, at least one dose or at least one follow-up assess-

ment); no observed case data were included. To combine 

studies, we used the random effects model described by 

DerSimonian and Laird,25 a conservative model used to 

address the possibility that the underlying effects differ 

across studies and populations (ie, are heterogeneous). For 

continuous data, we used SMD and 95% confidence interval 

(CI). For dichotomous data, RR was estimated along with 

95% CI. When the random effects model showed significant 

differences between groups, the numbers needed to treat 

(NNT) or numbers needed to harm (NNH) were calculated 

from the risk difference (RD) using the formula NNT or 

NNH =1/RD. Study heterogeneity was measured using the 
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chi-squared and I2 statistics, with values of P,0.05 and 

I2$50%, respectively, indicating heterogeneity.26 We did not 

examine publication bias regarding primary outcome using 

funnel plots because of the small number of studies included 

in the meta-analysis.

Results
Study characteristics
Searches of PubMed, Cochrane Library, and PsycINFO 

databases yielded 129 hits. We excluded 59 duplicate stud-

ies; 36 studies based on title or abstract review; and 30 stud-

ies after full text reading, including two RCTs, because of 

study design. Therefore, four eligible studies were included 

(Figure 1). Across the four RCTs (mean duration: 38.5 [range, 

12–52] weeks), 1,860 adult patients with schizophrenia 

were randomized to either AOM (n=930), OA (n=493), or 

control (placebo, n=306 or AOM-50 mg, n=131) groups. 

The study of Fleischhacker et al15 consisted of three arms 

comparing AOM, OA, and AOM-50 mg. Sample sizes ranged 

from 340 to 662 participants. All studies were published in 

English, and all were sponsored by Otsuka Pharmaceutical 

Co., Ltd. All four were of high methodological quality based 

on Cochrane Risk of Bias Criteria (they were double-blind 

RCTs and contained the required study design detail). Two 

were placebo-controlled studies,13,14 one OA controlled,16 and 

the other compared AOM, OA, and AOM-50 mg (defined as 

placebo as this dose is subthreshold).15 The characteristics of 

the studies are summarized in Table 1.

Results of the individual studies
Study by Kane et al (2014)13

Kane et al conducted a 12-week double-blind RCT of AOM 

(initial dose 400 mg, n=168) versus placebo (n=172) for the 

treatment of schizophrenia. The patients in the AOM-400 mg 

group were permitted to a dose decrease of 300 mg for toler-

ability. Least squares mean change in PANSS total scores and 

CGI-S scores from baseline to study conclusion were primary 

endpoints for efficacy, and both were significantly greater in 

the AOM group versus placebo. Additionally, PANSS posi-

tive and negative subscale scores and Personal and Social 

Performance scale scores were significantly improved by 

AOM compared to placebo. Responder rate ($30% reduction  

•
•
•

•
•
•

•
•
•
•
•

Figure 1 Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow diagram.
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in PANSS total score) was also significantly higher in 

the AOM group. Treatment-emergent AEs (TEAEs) were 

reported in 79.6% of AOM and 70.9% of placebo group 

patients. The most common AEs (.10%) were weight 

increase, headache, and akathisia in the AOM group and 

headache in the placebo group. Serious AEs were reported 

in 4.8% of AOM- and 3.5% of placebo-treated patients, 

but no deaths occurred in either group. Study discontinu-

ation rate due to AEs was 4.2% in the AOM and 7.6% in 

the placebo group. EPS scores, including AIMS, SAS, and 

BARS scores, did not differ significantly between AOM and 

placebo groups. Weight increase was significantly larger in 

the AOM group at endpoint. Fasting glucose level was higher 

in the AOM group, but other fasting metabolic parameters 

were comparable between the two groups. Mean prolactin 

level decreased significantly in the AOM group compared 

to placebo. Vital signs and changes in the electrocardiogram 

were comparable between the two groups.

Study by Kane et al (2012)14

In this double-blind RCT, patients were randomized to 

AOM-400 mg (n=269) or placebo (n=134) for 52 consecu-

tive weeks. Patients in the AOM-400 mg group were per-

mitted to a dose decrease of 300 mg for tolerability. Time 

to impending relapse was significantly delayed and relapse 

rate significantly lower in the AOM group (AOM =10.0%, 

placebo =39.6%). Overall time to all-cause discontinuation 

was significantly delayed in the AOM group compared to 

placebo (24.9% vs 54.5%). Mean changes in both total 

PANSS and CGI-S scores from baseline to final analysis 

were significantly improved by AOM (PANSS, 1.4 vs 11.6; 

CGI-S, 0.7 vs 0.1). TEAEs were reported 63.2% of the AOM 

and 61.9% of the placebo group. Common AEs (.5%) for 

both groups were akathisia, insomnia, anxiety, headache, 

and weight increase. Serious AEs were reported in 4.1% of 

the AOM group and 6.7% of the placebo group. Two deaths 

were reported during the study, one due to coronary artery 

insufficiency during the intramuscular-depot stabilization 

phase and the other from pancreatic carcinoma in the AOM 

group. Four suicide-related AEs were reported in AOM 

group, three patients experienced suicidal ideation and the 

other attempted suicide. Discontinuation rate due to TEAEs 

during double-blind treatment was 7.1% in the AOM and 

13.4% in the placebo group. Mean changes in AIMS move-

ment scores, SAS total scores, and BARS global scores did 

not differ significantly between the two groups. Similarly, 

mean weight change and metabolic abnormalities did not 

differ significantly between the two groups. The incidence of 

potentially clinically relevant prolactin elevation was lower in 

the AOM group compared to placebo (AOM, 1.9%; placebo, 

7.1%). Incidences of potentially clinically relevant changes 

in vital signs, orthostatic hypotension, and electrocardiogram 

parameters were similar between the two groups.

Study by Fleischhacker et al (2014)15

In Fleischhacker et al, patients were randomized 2:2:1 to 

AOM-400 mg, OA (10–30 mg/day), and AOM-50 mg (con-

sidered control in our analysis) groups for 38 consecutive 

weeks. Patients in AOM-400 mg and AOM-50 mg groups 

were permitted to a dose decrease of 300 mg and 25 mg, 

respectively, for tolerability. There were 662 patients 

randomized to double-blind treatment with AOM-400 mg 

(n=265), OA (n=266), or AOM-50 mg (n=131). Kaplan–

Meier-estimated impending relapse rates at week 26 were 

similar between AOM-400 mg and OA groups, but sig-

nificantly lower in the AOM-400 mg group compared to 

the AOM-50 mg group. Time to impending relapse was 

similar between AOM-400 mg and OA groups, with both 

demonstrating statistically significant delays compared to the 

AOM-50 mg group at week 38. The proportion of responders 

was significantly higher in the AOM-400 mg group compared 

to the AOM-50 mg group but similar to the OA group. The 

proportion of remitters did not show any statistically sig-

nificant differences among treatment groups. Kaplan–Meier-

estimated time to discontinuation favored AOM-400 mg over 

OA and AOM-50 mg. PANSS total scores, CGI-S scores, 

and CGI-I scores were significantly improved by AOM-

400 mg compared to OA and AOM-50 mg. TEAEs were 

reported in 82.6% of the AOM-400 mg, 80.1% of the OA, 

and 80.9% of the AOM-50 mg group. Common AEs (.10%) 

were akathisia and insomnia with AOM-400 mg, insomnia, 

headache, and weight increase with OA and insomnia and 

back pain with AOM-50 mg. Serious AEs were reported in 

5.7% of the AOM-400 mg, 5.6% of the OA, and 8.4% of the 

AOM-50 mg group. Two deaths were reported during the 

study, one from cardiac arrest in the OA group and the other 

a suicide in the AOM-50 mg group. Discontinuation due to 

TEAEs was reported in 7.9% of the AOM-400 mg, 7.1% of 

the OA, and 18.3% of the AOM-50 mg group. Mean changes 

in AIMS and SAS did not differ significantly in the AOM-

400 mg group compared to the OA or AOM-50 mg group, but 

the BARS scores were significantly better by AOM-400 mg 

compared to OA groups. The mean change in body weight at 

week 38 was significantly higher in the AOM-400 mg group 

compared to the AOM-50 mg group but did not differ from 

the OA group. There were no clinically significant differences 
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in metabolic parameters, prolactin, and electrocardiogram 

parameters among the three groups.

Study by Ishigooka et al (2014)16

The patients were randomized to AOM-400 mg (n=228) 

or OA (n=227) for 52 consecutive weeks. Patients in the 

AOM-400 mg group were permitted to a dose decrease of 

300 mg for tolerability. For the efficacy outcome, there were 

no significant differences between the two groups regarding 

the exacerbation of psychotic symptoms and nonrelapse rates. 

Time to exacerbation of psychotic symptoms/relapse was 

similar between the two groups. The mean changes in PANSS 

total scores, positive, negative, and general subscale scores, 

and CGI-S and CGI-I scores from baseline were comparable 

between the two groups at final analysis. Discontinuation due 

to all causes was comparable between the two groups. TEAEs 

were reported in 77.2% of the AOM and 79.3% of the OA 

group. Common AEs (.10%) were pain, erythema, indura-

tion of the injection site, and nasopharyngitis with AOM, 

and injection site pain and nasopharyngitis with OA. Serious 

AEs were reported in 5.7% of the AOM and 8.8% of the OA 

group. Two deaths were reported during the study, one from 

cardiac sudden death in the AOM group and the other from 

a head injury in the OA group. Two patients in both groups 

reported suicidal ideation during the trial. Discontinuation 

rate due to AEs was 7.5% in the AOM and 11.5% in the 

OA group. Mean changes in Drug-Induced Extrapyramidal 

Symptoms Scale total scores, AIMS total scores, and BARS 

global scores were similar between the two groups. The mean 

weight change from baseline to final analysis was 0.87 kg 

with AOM and 1.44 kg with OA. Mean changes in glucose, 

cholesterol levels, and serum prolactin levels did not differ 

significantly between the two groups.

Results
Efficacy
AOM vs placebo
AOM was superior to placebo for the reduction of PANSS 

total score (SMD =-0.65, 95% CI =-0.90 to -0.41, 

P,0.00001, I2=75%, three comparisons, n=1,126), PANSS 

positive subscale score (SMD =-0.85, 95% CI =-1.01 

to -0.69, P,0.00001, I2=0%, two comparisons, n=729), 

and negative subscale score (SMD =-0.44, 95% CI =-0.59 

to -0.28, P,0.00001, I2=0%, two comparisons, n=729). 

AOM was superior to placebo for the reduction of CGI-S 

score (SMD =-0.58, 95% CI =0.80 to -0.36, P,0.00001, 

I2=67%, three comparisons, n=1,118) and CGI-I score 

(SMD =-0.69, 95% CI =-0.82 to -0.55, P,0.00001, I2=8%, 

three comparisons, n=1,125). AOM had strong superiority 

compared to placebo for decreasing observed relapse rate 

(RR =0.30, 95% CI =0.21–0.44, P,0.00001, I2=26%, two 

comparisons, n=799, NNT =5) and for enhancing responder 

rate (RR =0.33, 95% CI =0.23–0.48, P,0.00001, I2=37%, 

two comparisons, n=794, NNT =4). However, the propor-

tion of remitters was comparable between the two groups 

(RR =1.00, 95% CI =0.60–1.64, P=0.99, I2=78%, two com-

parisons, n=405).

AOM vs OA
With respect to psychiatric symptoms, AOM was comparable 

to OA for the reduction of PANSS total score (SMD =-0.08, 

95% CI =-0.31 to 0.14, P=0.46, I2=69%, two comparisons, 

n=984), CGI-S score (SMD =-0.09, 95% CI =-0.40 to 0.22, 

P=0.56, I2=83%, two comparisons, n=977), and CGI-I score 

(SMD =-0.17, 95% CI =-0.49 to 0.16, P=0.31, I2=85%, two 

comparisons, n=986). With respect to patients’ outcomes, 

AOM was comparable to OA regarding observed relapse rate 

(RR =1.03, 95% CI =0.66–1.60, P=0.90, I2=0%, two com-

parisons, n=986) and proportion of remitters (RR =1.08, 95% 

CI =0.92–1.28, P=0.34, I2=0%, two comparisons, n=775).

Safety and tolerability
AOM vs placebo
AOM was superior to placebo regarding all-cause discon-

tinuation (RR =0.54, 95% CI =0.41–0.71, P,0.00001, 

I2=70%, three comparisons, n=1,139, NNH =4) and discon-

tinuation due to inefficacy (RR =0.28, 95% CI =0.21–0.38, 

P,0.00001, I2=0%, three comparisons, n=1,139, NNH =5). 

AOM and placebo did not differ in the rate of discontinu-

ation due to AEs (RR =0.64, 95% CI =0.36–1.11, P=0.12, 

I2=0%, three comparisons, n=1,139) and discontinuation due 

to death (RR =0.50, 95% CI =0.05–4.77, P=0.55, I2=0%, 

three comparisons, n=1,139). Regarding EPS, there were 

no significant differences between the two groups in SAS 

(SMD =-0.27, 95% CI =-0.80 to 0.25, P=0.30, I2=88%, two 

comparisons, n=592), AIMS (SMD =0.00, 95% CI =-0.17 

to 0.17, P=1.00, I2=0%, two comparisons, n=592), or BARS 

(SMD =0.22, 95% CI =-0.24 to 0.68, P=0.34, I2=85%, two 

comparisons, n=592). The pooled AOM group showed 

no difference in incidence of weight gain compared to pla-

cebo (RR =1.58, 95% CI =0.92–2.73, P=0.10, I2=46%, two 

comparisons, n=1,138), but mean change in body weight 

at last visit was higher in the AOM group (SMD =0.41, 

95% CI =0.18–0.64, P=0.0005, I2=57%, two comparisons, 

n=734). There were no significant differences in individual 

AEs, including akathisia, anxiety, headache, injection site 
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pain, insomnia, nasopharyngitis, and parkinsonism, between 

AOM and placebo groups.

AOM vs OA
AOM was superior to OA regarding all-cause discontinuation 

(RR =0.78, 95% CI =0.64–0.95, P=0.01, I2=0%, two com-

parisons, n=986, NNH =14). AOM and OA did not differ in 

discontinuation due to AEs (RR =0.75, 95% CI =0.45–1.24, 

P=0.27, I2=0%, two comparisons, n=986), discontinuation 

due to inefficacy (RR =0.93, 95% CI =0.61–1.42, P=0.73, 

I2=0%, two comparisons, n=986), and discontinuation due to 

death (RR =0.62, 95% CI =0.08–5.05, P=0.66, I2=0%, two 

comparisons, n=986). Regarding EPS, AOM, and OA did not 

differ in AIMS score (SMD =-0.06, 95% CI =-0.38 to 0.26, 

P=0.73, I2=78%, two comparisons, n=680) or BARS score 

(SMD =0.25, 95% CI =-0.24 to 0.74, P=0.31, I2=90%, two 

comparisons, n=680). AOM did not increase the incidence of 

weight gain compared to OA (RR =0.97, 95% CI =0.46–2.06, 

P=0.94, I2=68%, two comparisons, n=986), but mean change 

in body weight at last visit was lower in the AOM group 

(SMD =-0.16, 95% CI =-0.29 to -0.02, P=0.02, I2=0%, two 

comparisons, n=847). There were no significant differences 

in AEs, including akathisia, injection site pain, insomnia, 

nasopharyngitis, and suicide ideation, between AOM and OA 

groups, while incidence of injection site pain was marginally 

higher in the AOM group (RR =2.00, 95% CI =0.92–4.36, 

P=0.08, I2=65%, two comparisons, n=986).

Discussion
To the best of our knowledge, this is the first comprehensive 

systematic review and meta-analysis of AOM for patients with 

schizophrenia. With respect to efficacy, AOM was superior to 

placebo regarding reduction of the PANSS total score, positive 

and negative subscale scores, and both CGI-S and CGI-I 

scores. AOM was also superior to placebo for relapse and 

response rates, with medium to large effect sizes, respectively. 

In contrast, there were no differences in PANSS, CGI-S, and 

CGI-I scores or in longitudinal outcomes such as relapse rate 

and response rate between pooled AOM and OA groups. With 

respect to safety and tolerability, AOM was superior to pla-

cebo regarding all-cause discontinuation and discontinuation 

due to inefficacy. However, discontinuation due to AEs and 

death did not differ between the two groups. The incidence of 

weight increase was comparable between AOM and placebo 

groups, but the mean change in body weight was significantly 

higher in the AOM group. Finally, AOM was comparable to 

placebo regarding EPS scales such as SAS, AIMS, and BARS. 

AOM was superior to OA regarding all-cause discontinuation. 

However, discontinuation due to AEs, inefficacy, and death 

did not differ between the two groups. The incidence of weight 

increase was comparable between the two groups, but mean 

change in body weight was significantly lower in the AOM 

group. Finally, AOM was comparable to OA regarding EPS 

scales, such as AIMS and BARS.

We compared the results of our meta-analysis with that 

of a previous meta-analysis (Table 2).8 The previous meta-

analysis of studies comparing the second generation antip-

sychotics risperidone, paliperidone, and olanzapine as LAIs 

(SGA-LAIs) found that pooled SGA-LAIs were better than 

placebo for reducing PANSS total scores (SMD =0.34, 95% 

CI =0.25–0.43) and enhancing responder rate (RR =0.54, 95% 

CI =0.45–0.66, NNT =6).8 Regarding safety, pooled SGA-

LAIs were superior to placebo in all-cause discontinuation 

(RR =0.69, 95% CI =0.58–0.83, NNH =25).8 However, pooled 

Table 2 Comparing AOM vs placebo with SGA-LAIsa vs placebo

AOM vs placebo SGA-LAIsa vs placebo

PANSS total scores SMD =0.65, 95% Ci =0.41–0.90 SMD =0.34, 95% CI =0.25–0.43
Responder rate RR =0.33, 95% Ci =0.23–0.48, NNT =4 RR =0.54, 95% CI =0.45–0.66, NNT =6
Discontinuation due to all causes RR =0.54, 95% CI =0.41–0.71, NNH =4 RR =0.69, 95% Ci =0.58–0.83, NNH =25
Death RR =0.50, 95% Ci =0.05–4.77 RR =0.33, 95% Ci =0.06–1.89
All treatment-emergent adverse events RR =1.05, 95% Ci =0.98–1.13 RR =1.02, 95% Ci =0.95–1.08
insomnia RR =0.95, 95% Ci =0.63–1.44 RR =0.80, 95% Ci =0.64–1.01
Anxiety RR =0.87, 95% Ci =0.51–1.47 RR =0.67, 95% Ci =0.48–0.94, NNH =35
extrapyramidal symptom RR =1.63, 95% Ci =0.64–4.15 RR =2.04, 95% CI =1.15–3.61, NNH =10
Anticholinergic use RR =1.50, 95% Ci =1.04–2.18, NNH =17 RR =1.51, 95% Ci =1.13–2.02, NNH =20
weight gain RR =1.58, 95% Ci =0.92–2.73 RR =2.75, 95% Ci =1.87–4.03, NNH =16
injection site pain RR =3.62, 95% Ci =0.50–26.31 RR =1.14, 95% CI =0.96–1.36

Note: Reproduced from Fusar-Poli P, Kempton MJ, Rosenheck RA. Efficacy and safety of second-generation long-acting injections in schizophrenia: a meta-analysis of ran-
domized-controlled trials. Int Clin Psychopharmacol. 2013;28(2):57–66.8 aSGA-LAIs included risperidone-LAI, paliperidone-LAI, and olanzapine-LAI.
Abbreviations: AOM, aripiprazole once monthly; CI, confidence interval; LAI, long acting injectables; NNH (T), number needed to harm (treat); PANSS, Positive and 
Negative Syndrome Scale; RR, relative risk; SD, standard deviation; SGA, second generation antipsychotic; SMD, standardized mean difference.
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SGA-LAIs showed greater incidence of EPS (RR =2.04, 95% 

CI =1.15–3.61, NNH =10) and weight gain (RR =2.75, 95% 

CI =1.87–4.03, NNH =16) compared to placebo.8 In our 

study, pooled AOM was superior to placebo for reducing 

PANSS total score with moderate effect size (SMD =0.65, 

95% CI =0.41–0.90) and strongly superior for enhancing 

responder rate (RR =0.33, 95% CI =0.23–0.48, NNT =4). 

AOM was superior to placebo regarding all-cause discontinu-

ation with a smaller NNH than in the previous meta-analysis 

(RR =0.54, 95% CI =0.41–0.71, NNH =4).8 AOM and pla-

cebo showed comparable risks of developing parkinsonism 

(RR =1.63, 95% CI =0.64–4.15) and weight gain (RR =1.58, 

95% CI =0.92–2.73). Aripiprazole itself is used extensively 

throughout the world not only because of its high efficacy 

but also due to low risk of cardiometabolic complication and 

EPS.17 In fact, our meta-analysis showed that there was no 

significant difference in EPS incidence between AOM and OA 

groups, while the AOM group had a lower mean individual 

increase in body weight than the OA group. It is often thought 

that LAIs are more suitable for patients with a history of poor 

adherence. In addition, it is also thought that AOM is better 

suited for well-functioning patients because it frees them from 

the efforts of daily antipsychotic administration.27

The main limitation of this study is the paucity of studies. 

In particular, future research should investigate the long-term 

efficacy of AOM and generate more safety data using larger 

samples. The second limitation is the difference in the clinical 

status of patients. One study13 included patients with acute 

schizophrenia and the others included chronic schizophrenia 

patients. The comparator also differed among studies, a pla-

cebo in two,13,14 OA in one (noninferiority study),15 and both 

OA and subthreshold AOM in the remaining one study.16 

The third limitation is the difficulty comparing AOM with 

other LAIs and with OAPs other than aripiprazole. This study 

included only AOM and OA as antipsychotics, and therefore, 

we could not identify benefits and drawbacks of AOM over 

OAPs other than aripiprazole.

Conclusion
In conclusion, our results suggest that AOM is a well-

tolerated treatment and improves the psychopathology of 

schizophrenia. Future research should investigate the long-

term efficacy and generate more safety data for AOM.
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