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The aim of this analysis was to explore the effects of
brexpiprazole and aripiprazole on body weight when used
as monotherapy to treat schizophrenia and as adjunctive
treatment to antidepressant treatment (ADT) for major
depressive disorder (MDD) in short-term (4/6 weeks) and
long-term (≤ 52 weeks) studies. Body weight data were
obtained from the clinical studies of each drug
(brexpiprazole and aripiprazole), in schizophrenia and
adjunctive treatment of MDD. Data were pooled and
analyzed to assess the mean change in body weight and to
determine the incidence of a clinically relevant change in
body weight from baseline (≥ 7% increase or decrease, at
any time) in each treatment group. The overall weight
profiles for brexpiprazole and aripiprazole in the short-term
and long-term treatment of schizophrenia, and MDD
(adjunctive to ADT), were similar. In short-term
schizophrenia studies, the mean weight increase was 1.2 kg
for brexpiprazole and 0.6 kg for aripiprazole. In short-term
MDD studies (adjunctive to ADT), the mean weight increase
was 1.5 kg for brexpiprazole and 1.6 kg for aripiprazole. In
the long-term schizophrenia studies, at week 52, the mean
weight increase was 2.1 kg for brexpiprazole and 3.0 kg for

aripiprazole. In long-term MDD studies (adjunctive to ADT),
at week 52, the mean weight increase was 3.2 kg for
brexpiprazole and 4.0 kg for aripiprazole. Clinically relevant
increases or decreases in body weight were also similar for
brexpiprazole and aripiprazole. Overall, in the treatment of
schizophrenia, and in adjunctive treatment of MDD,
brexpiprazole and aripiprazole have a similar effect on body
weight over the course of 1 year. Int Clin Psychopharmacol
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Introduction
Atypical antipsychotics are indicated for the treatment of

schizophrenia as monotherapy, and some (e.g. brexpiprazole,

aripiprazole, and quetiapine extended-release) are also indi-

cated as adjunctive treatment to antidepressant treatment

(ADT) for treatment of major depressive disorder (MDD).

Weight increase has been ranked among the most bother-

some adverse events reported by patients with schizo-

phrenia, by those with MDD, and by their physicians

(Llorca et al., 2017). Because of its association with many

of the modifiable risk factors for cardiovascular disease

(e.g. obesity, diabetes, dyslipidemia) (De Hert et al.,

2009), the propensity for weight increase should be

considered when selecting an appropriate antipsychotic

for the treatment of schizophrenia and of MDD.

The findings of a meta-analysis of randomized controlled

trials showed that almost all of the antipsychotics exam-

ined resulted in an increase in body weight over time

(brexpiprazole was not included) (Bak et al., 2014).

Among the atypical antipsychotics, clozapine showed the

greatest increase in body weight over time (4.27 kg at

≤ 6 weeks and 7.34 kg at > 38 weeks; Bak et al., 2014).
In comparison, aripiprazole showed negligible weight

increase over time (0.47 kg at ≤ 6 weeks and 0.46 kg at

> 38 weeks; Bak et al., 2014). For all antipsychotics

included in the meta-analysis, the proportion of patients

with clinically relevant weight increase (≥ 7% from

baseline) also increased over time (Bak et al., 2014).

Among the atypical antipsychotics, another study repor-

ted that the risk of clinically relevant weight increase in

patients with schizophrenia was greatest with clozapine,

olanzapine, and quetiapine, and lowest with ziprasidone,
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amisulpride, and aripiprazole (Oh et al., 2015). In patients

with MDD, a meta-analysis of short-term (4–12 weeks)

randomized controlled trials evaluating antipsychotic

treatment adjunctive to antidepressant medications

found that clinically relevant weight increase occurred in

less than 5% of patients treated with aripiprazole or

quetiapine (Spielmans et al., 2013).

The present analysis was carried out to evaluate the

effect of brexpiprazole and aripiprazole on body weight

when used either as monotherapy for schizophrenia or as

adjunctive treatment to ADT in the treatment of MDD.

The mechanism of action for aripiprazole is qualitatively

similar to that of brexpiprazole, although there are

quantitative differences (relative and absolute) in the

pharmacology of the two drugs. Brexpiprazole is a

serotonin–dopamine activity modulator that acts as a

partial agonist at serotonin 5-HT1A and dopamine D2

receptors, and as an antagonist at serotonin 5-HT2A and

noradrenaline α1B/2C receptors, all with subnanomolar

potency (Maeda et al., 2014). Compared with aripiprazole,

brexpiprazole is more potent at 5-HT1A/2A receptors and

shows lower intrinsic activity at the D2 receptor and

higher affinity for the noradrenaline α1B/2C receptors

(Maeda et al., 2014).

This analysis aims to characterize the body weight profile

for brexpiprazole and aripiprazole, in schizophrenia and

in MDD, on the basis of indirect comparisons of data

from short-term and long-term clinical studies.

Materials and methods
Study design

This analysis was carried out on data obtained from

previous clinical trials in patients with either schizo-

phrenia or MDD. Overviews of the study designs and of

the patient populations are presented in Supplementary

Table 1 (Supplemental digital content 1, http://links.lww.
com/ICP/A44) for schizophrenia and in Supplementary

Table 2 (Supplemental digital content 1, http://links.lww.
com/ICP/A44) for MDD. With the exception of the

brexpiprazole safety study – Orion (MDD), which was

ongoing at the time of this analysis – all of the studies

included in the analysis have been completed and are

published elsewhere. For the purpose of the analysis, the

brexpiprazole data included from the Orion study are

based on data used in a submission to regulatory autho-

rities with a cutoff date of 15 May 2015.

To provide normalized data suitable for comparison, rea-

nalysis of the aripiprazole data was required to ensure that

the data analyses aligned with the brexpiprazole analyses.

The aripiprazole data from published studies were rea-

nalyzed post-hoc to ensure that the mean change in body

weight was calculated from baseline to last visit (not study

endpoint). The proportion of clinically relevant weight

increase ‘at any time during the study’ was calculated (not

just at last visit/study endpoint). The published

aripiprazole long-term study in MDD presented data for

58 weeks (6 weeks of double-blind treatment followed by

52 weeks of open-label treatment; Berman et al., 2011).
Therefore, the long-term data for aripiprazole in MDD

were recalculated to provide 52-week data to align with

the brexpiprazole definition of baseline (i.e. before the

first study dose in long-term, open-label trials).

Descriptive data were used to compare brexpiprazole and

aripiprazole in schizophrenia as monotherapy and in MDD

as adjunctive treatment to ADT. Data from short-term and

long-term studies were pooled and analyzed (pooling of

long-term studies was not possible for brexpiprazole in

schizophrenia and for aripiprazole in MDD because there

was only one long-term study in each instance).

Assessments and statistical analyses

The descriptive analysis assessed the mean change in

body weight from the study entry baseline to last visit

(i.e. the last evaluable value for each patient) in the short-

term studies, and from the study entry baseline to weeks

26 and 52 (observed cases) in the long-term studies.

For all studies, baseline was defined as the last evaluation of

weight before the first dosing of trial medication. For the

short-term studies, the last visit was defined as the visit at

which the last post-baseline evaluation of weight was per-

formed. The proportion of patients with at least 7% increase

or at least 7% decrease in body weight from baseline, at any

time in the study, was also calculated. Change in body

weight of at least 7% is considered clinically relevant (Sachs

and Guille, 1999; Spielmans et al., 2013; Bak et al., 2014) and
is widely reported in antipsychotic prescribing information,

as it is more indicative of clinical significance than sponta-

neous reports of weight increase. An increase or decrease of

at least 7% from baseline was, therefore, considered to be a

clinically relevant change in body weight.

The data presented are descriptive and no statistical

comparison was planned or carried out.

Results
Patients

Schizophrenia
The baseline demographics and clinical characteristics

were comparable between the brexpiprazole and aripipra-

zole studies (short-term and long-term) (Supplementary

Table 3, Supplemental digital content 1, http://links.lww.
com/ICP/A44 ). Patient disposition data for brexpiprazole

and aripiprazole in the schizophrenia studies are presented

in Supplementary Table 4 (Supplemental digital content 1,

http://links.lww.com/ICP/A44 ).

Major depressive disorder (adjunctive use with
antidepressants)
The baseline demographics and clinical characteristics

were comparable between the brexpiprazole and aripi-

prazole studies (short-term and long-term); patients were
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moderately depressed at study entry (Supplementary

Table 5, Supplemental digital content 1, http://links.lww.com/
ICP/A44 ). Patient disposition data for the MDD studies are

presented in Supplementary Table 6 (Supplemental digital

content 1, http://links.lww.com/ICP/A44 ).

Change in body weight

Table 1 shows the mean change in body weight from

baseline to last visit, and the proportion of patients with

at least 7% increase or decrease in body weight, at any

study visit, for brexpiprazole and aripiprazole, in the

short-term studies.

Figure 1 shows the mean change in body weight, and the

proportion of patients with at least 7% increase or

decrease in body weight, at any study visit, for brexpi-

prazole and aripiprazole, in the long-term studies.

Schizophrenia
The analysis of the short-term schizophrenia studies

showed that the mean weight increase from baseline

to last visit for brexpiprazole 2 or 4 mg was 1.2 kg (pla-

cebo: 0.2 kg). The mean weight increase for aripiprazole

was 0.6 kg (placebo: − 0.1 kg) (Table 1). An increase in

body weight of at least 7%, at any time, was observed in

10.4% of patients treated with brexpiprazole; the corre-

sponding value for aripiprazole was 9.2% (Table 1). The

proportion of patients experiencing at least 7% decrease

in body weight, at any time, was 1.9% for brexpiprazole

and 4.7% for aripiprazole (Table 1).

The analysis of the long-term schizophrenia studies

showed that the mean increases in body weight at weeks

26 and 52 were 1.3 and 2.1 kg for adjunctive brexpipra-

zole, respectively, and 2.1 and 3.0 kg for adjunctive

aripiprazole, respectively (Fig. 1). The difference

between the mean increase in body weight at weeks 26

and 52 was ~ 0.8 kg for brexpiprazole and 0.9 kg for ari-

piprazole (Fig. 1). Therefore, most of the weight increase

occurred over the first 26 weeks. The proportion of

patients experiencing at least 7% increase in body

weight, at any time, was 18.6% for brexpiprazole and

25.3% for aripiprazole (Fig. 1). The proportion of patients

experiencing at least 7% decrease in body weight, at any

time, was 9.2% for brexpiprazole and 12.6% for aripipra-

zole (Fig. 1).

Major depressive disorder (adjunctive use with
antidepressants)
The analysis of the short-term MDD studies showed that

the mean weight increase from baseline to last visit was

1.5 kg for adjunctive treatment with brexpiprazole 1, 2, or

3 mg (placebo: 0.3 kg), and 1.6 kg with aripiprazole (pla-

cebo: 0.5 kg) (Table 1). The proportion of patients with

at least 7% increase in body weight, at any study visit,

was 3.9% for adjunctive brexpiprazole and 5.0% for

adjunctive aripiprazole (Table 1). A decrease in body

weight of at least 7%, at any time, was observed in 0.2%

of patients treated with adjunctive brexpiprazole, and not

in any patients receiving adjunctive aripiprazole

(Table 1).

The analysis of the long-term MDD studies showed that

the mean increases in body weight at weeks 26 and 52

were 2.9 and 3.2 kg for adjunctive brexpiprazole,

respectively, and 3.2 and 4.0 kg for adjunctive aripipra-

zole, respectively (Fig. 1). The proportion of patients

with at least 7% increase in body weight, at any time, was

30.3% for brexpiprazole and 25.1% for aripiprazole

(Fig. 1). The proportion of patients with at least 7%

Table 1 Short-term mean and clinically relevant (≥7%) changes in body weight with brexpiprazole and aripiprazole from schizophrenia and
major depressive disorder studies

Brexpiprazole studies Aripiprazole studies

Schizophrenia studies
Placebo
(n=362)

Brexpiprazole 2 or
4 mg/day (n=724)

Difference vs.
placebo

Placebo
(n=300)

Aripiprazole 10, 15, 20, or
30 mg/day (n=674)

Difference vs.
placebo

Mean change from baseline at
last visit (kg)

+0.2 +1.2 +1.0 −0.1 +0.6 +0.7

Patients with ≥7% increase in
body weight at any visit (%)

4.1 10.4 6.3 4.3 9.2 4.9

Patients with ≥7% decrease in
body weight at any visit (%)

1.9 1.9 0.0 3.7 4.7 1.0

MDD studies
ADT+placebo

(n=407)
ADT+brexpiprazole 1, 2 or

3 mg/day (n=640)
Difference vs.

placebo
ADT+placebo

(n=492)
ADT+ aripiprazole 2–15 or
2–20mg/day (n=504)

Difference vs.
placebo

Mean change from baseline at last
visit (kg)

+ 0.3 +1.5 +1.2 +0.5 +1.6 +1.1

Patients with ≥7% increase in body
weight at any visit (%)

2.0 3.9 1.9 0.8 5.0 4.2

Patients with ≥7% decrease in body
weight at any visit (%)

0.0 0.2 0.2 0.2 0.0 −0.2

Data are presented for patients in the safety population, defined as patients who received at least one dose of study medication, who had at least one observation for
weight.
ADT, antidepressant treatment; MDD, major depressive disorder.
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decrease in body weight, at any time, was 4.6% for

adjunctive brexpiprazole and 4.8% for adjunctive aripi-

prazole (Fig. 1).

Discussion
This present analysis aimed to explore the effects of

brexpiprazole and aripiprazole on body weight in patients

receiving either of these compounds as treatments for

schizophrenia or as adjunctive treatment to ADT in

MDD. Weight changes with aripiprazole have been

reported previously (Kane et al., 2002; Kasper et al., 2003;
Potkin et al., 2003; McEvoy et al., 2007). The aripiprazole

data were recalculated to facilitate comparison with

brexpiprazole.

Overall, changes in weight for brexpiprazole and aripipra-

zole in short-term studies were similar. In the short-term

(4/6 weeks) schizophrenia studies, the placebo-corrected

difference in weight increase (0.3 kg) between the two

treatments is small, yet it may be important to note that the

brexpiprazole and aripiprazole studies were carried out at

different times. When the aripiprazole studies were carried

out (1997–2002), antipsychotics that caused weight

increase were more commonly used and, therefore, the

aripiprazole studies potentially enrolled patients who had

previously been receiving antipsychotics that caused

weight increase. However, it is not possible to determine

if the discontinuation of previous, potentially weight-

inducing, antipsychotics when switching to aripiprazole

influenced the results of the short-term (or even the long-

term) studies.

Short-term adjunctive treatment with brexpiprazole and

aripiprazole in MDD was associated with a weight increase

of 1.2 and 1.1 kg, respectively, over the increase observed

for antidepressant monotherapy (ADT+placebo). The

increases observed with adjunctive brexpiprazole are

similar to the increase in body weight of 1 kg reported for

adjunctive treatment with aripiprazole (6 weeks), and with

quetiapine (6–8 weeks), in a meta-analysis of adjunctive

atypical antipsychotic medications (Spielmans et al., 2013).

In the long-term studies, most of the weight increase

observed with brexpiprazole and aripiprazole occurred

during the earlier period (first 6 months) of treatment,

leveling off at 1 year; similar observations have been seen

Fig. 1

Long-term mean and clinically relevant (≥7%) changes in body weight with brexpiprazole and aripiprazole from schizophrenia and MDD studies. Data
are presented for patients in the safety population, defined as patients who received at least one dose of study medication, who had at least one
observation for weight. ADT, antidepressant treatment; MDD, major depressive disorder.
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in some long-term studies of other atypical antipsychotics

(Peuskens et al., 2007; Durgam et al., 2016). In the long-

term MDD studies, the proportion of patients who

experienced a clinically relevant increase in body weight

(≥ 7% from baseline), at any time, may be considered to

be within the range of variability expected for patients

followed over the long term (Michelson et al., 1999;

Sussman et al., 2001; Andersen et al., 2005), with the

weight gain potentially reflecting recovery (Michelson

et al., 1999). The relative contributions to weight gain of

adjunctive treatment to ADT, ADT alone, or improve-

ment from the depressive episode are difficult to

determine.

The results of the present post-hoc analysis suggest that

the weight increases observed in patients with schizo-

phrenia and in those with MDD, in short-term and in

long-term studies, were similar following treatment with

either brexpiprazole or aripiprazole. Antagonism of the

histamine H1 receptor has been associated with a greater

risk of weight increase induced by antipsychotic treat-

ment, mediated by activation of hypothalamic adenosine

monophosphate-activated protein (AMP)-kinase (Kim

et al., 2007; He et al., 2013). Hypothalamic AMP-kinase

stimulation has been shown to parallel the appetite-

stimulating actions of antipsychotic drugs, with cloza-

pine and olanzapine producing the most marked effects;

the appetite-stimulating potencies of the drugs paralleled

their H1 receptor affinities (Kim et al., 2007). During a

1-week exposure, olanzapine induced weight gain, and

brain imaging data showed changes indicative of

enhanced anticipatory desire for food, enhanced reward

experience of consuming the anticipated food, and a

compromised satiety-related mechanism, providing

plausible mechanisms for the orexigenic effects of olan-

zapine (Mathews et al., 2012). In contrast to olanzapine,

brexpiprazole and aripiprazole show lower D2 : H1

receptor occupancy ratios (olanzapine= 1.57; brexpipra-

zole= 0.016; aripiprazole=0.0056), which may be indi-

cative of a low propensity to induce weight increase

(European Medicines Agency EMA, 2004; Eli Lilly and

Company, 2017; Otsuka Pharmaceutical Co. Ltd., 2017a,

2017b). Roles for serotonin, dopamine, and noradrenaline

in obesity have also been proposed, but the evidence for

the association with H1 receptor antagonism appears to

be more compelling (Kim et al., 2007). Indeed, by itself,

H1 receptor affinity correctly classified 15 of 17 typical

and atypical antipsychotics as to their potential to induce

weight gain (Kroeze et al., 2003). However, the

mechanisms of antipsychotic-induced weight gain appear

to be complex – antipsychotics that have a more selective

receptor profile (e.g. amisulpride) can still cause weight

gain (Manu et al., 2015). Likewise, synergistic effects of

D2 receptor antagonism and 5-HT2A or 5-HT2C receptors

might play a key role in triggering the cascade of events

that lead to increased food consumption and weight gain

(Correll et al., 2011; Manu et al., 2015). Taken together,

the available preclinical and human data indicate that no

single one neurotransmitter system is responsible for

antipsychotic-related weight gain (Correll et al., 2011).

In the context of previously conducted meta-analyses

(Spielmans et al., 2013; Oh et al., 2015), the weight

changes described in this present analysis position

brexpiprazole among the group of atypical antipsychotics

that have the lowest propensity to induce weight increase

in schizophrenia and in MDD. The benefits of brexpi-

prazole with regard to weight increase are supported by a

favorable metabolic profile, in terms of blood glucose and

lipid levels (Kane et al., 2016; Nelson et al., 2016).

A limitation of the present analysis is that the data have

not been obtained from a head-to-head comparative

study. The long-term aripiprazole studies in schizo-

phrenia and in MDD, were double-blind; the long-term

brexpiprazole studies in schizophrenia and in MDD were

open-label. However, given the objective nature of

weight change, an open-label study design is considered

unlikely to have affected the results. The analysis

included a large number of patients, with over 1000

individuals allocated to each drug, in each indication,

treated for up to 52 weeks. Analysis of such a large

dataset over a long period of time supports the robustness

of the data reported.

Conclusion

This comparison using descriptive data has shown that

brexpiprazole and aripiprazole have a similar propensity

to influence body weight over the course of 1 year, in

patients with schizophrenia and in those with MDD

(adjunctive use).
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