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Abstract: 

Antipsychotic treatment for patients with schizophrenia is effective, 

but unmet needs remain. Main areas in which needs are present and 

treatment success can be measured are efficacy, tolerability, 

adherence, response, remission, life engagement, and recovery. 

Brexpiprazole is an atypical antipsychotic, which acts as a partial 

agonist on dopamine D2 receptors. 

This narrative review will discuss brexpiprazole in the light of 

measures of treatment success. Specifically, available data on efficacy, 

tolerability, adherence, and response are explored. Recovery is 

currently not very well defined and seems hard to achieve for patients 

with schizophrenia with current treatments. Functional outcomes and 

life engagement are essential on the way to recovery. Life engagement 

is discussed in more detail, with an outlook of how this measure may 

make recovery a more concrete, tenable, and measurable process, 

potentially employed as an outcome in clinical trials and in clinical 

care. 
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Background: 

Schizophrenia is a disease that causes great 

suffering and impairment in most afflicted patients. 

Antipsychotic treatment is effective, but unmet 

needs remain [1]. The main intended effect of 

available antipsychotics is symptom reduction or 

resolution. However, there are multiple other areas 

of need, like psychosocial functioning and quality 

of life, and various measures of treatment success. 

Some of these measures are discussed here. 

Measures may be considered “basic” or 

“foundational”, e.g., efficacy on the core symptoms 

of schizophrenia, or more “advanced” or “higher  

level”, e.g., recovery, resulting in a pyramid model 

of outcomes (Figure 1). While tolerability is 

foundational, placed at the bottom of the pyramid, 

tolerability can be a reason for treatment 

discontinuation at any point on the patient journey, 

interfering with attainment of higher level 

outcomes. 

Additionally, this review will focus on 

brexpiprazole, an antipsychotic that has been 

approved for the treatment of schizophrenia and as 

an adjunct to antidepressants for major depressive 
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disorder. Brexpiprazole is a partial agonist at 

dopamine D2 receptors [2], a property that it shares 

with aripiprazole [3] and cariprazine [4]. 

Furthermore, it is an agonist at serotonin 5-HT1A 

receptors and an antagonist at 5-HT2A and 

noradrenaline alpha1b/2C receptors [2]. 

Brexpiprazole has been studied in relation to 

foundational and higher-level outcomes in 

schizophrenia, and thus available data on 

brexpiprazole regarding these measures will be 

reviewed. 

Efficacy: 

The efficacy of antipsychotics is usually assessed 

by reduction of symptoms on the Positive and 

Negative Syndrome Scale (PANSS) [5] or the Brief 

Psychiatric Rating Scale (BPRS) [6]. As such, and 

with the exception of clozapine, the efficacy of 

available antipsychotics is comparable, with only 

subtle differences between them [7].  

Pivotal studies have shown the efficacy of 

brexpiprazole in reducing symptoms of acute 

schizophrenia [8,9]. A meta-analysis of 

randomized controlled trials (RCTs) on the acute 

management of schizophrenia [10] included seven 

trials that compared 1618 patients on brexpiprazole 

with 742 patients on placebo. The mean difference 

was -4.48 points on the PANSS, favoring 

brexpiprazole.  

Schizophrenia symptoms are numerous and 

researchers have searched for meaningful 

groupings, implementing factor analyses [111213]. 

Marder factors are a well-known example of a five-

factor model [11] and brexpiprazole has 

demonstrated efficacy across these factors [14]. 

Another measure of efficacy can be the 

prevention of relapse. A systematic review and 

meta-analysis by Leucht and colleagues on 

antipsychotics for relapse prevention in 

schizophrenia calculated a number needed to treat 

(NNT) of 3 to prevent one relapse within one year, 

with oral antipsychotics showing similar efficacy 

for relapse prevention [15]. Relatedly, the pivotal 

study by Fleischhacker and colleagues showed 

efficacy of brexpiprazole as a maintenance 

treatment to prevent relapse [16]. 

Tolerability: 

While efficacy of available antipsychotics is 

comparable, differences in side-effect profiles are 

more marked [7]. In clinical practice, the side effect 

profile is often the reason that one antipsychotic is 

chosen over another for the treatment of a given 

patient. Common adverse effects of antipsychotics 

are extrapyramidal symptoms (EPS), weight gain 

and other metabolic disturbances, prolactin 

elevation, and sedation.  

In the pivotal studies on brexpiprazole, EPS 

were found to be minimal [8,9,16]. In a small open-

label switch study with 37 patients switching to 

brexpiprazole, a significant decrease on the Drug-

Induced Extrapyramidal Symptoms Scale total 

score (p=0.008) was found [17]. A meta-analysis 

including RCTs with data on antipsychotic-induced 

weight gain reported an average of 0.95 kg [0.64; 

1.25] (p < .001) for brexpiprazole, as well as a 

significantly higher risk by 3.11 [1.97; 4.91] for 

clinically relevant weight gain (p < .001) and a 

number needed to harm (NNH) of 20 compared to 

placebo [18]. A post-hoc analysis of pooled data on 

brexpiprazole reported ≥7% weight increase in 

10.4% of patients, with a difference vs. placebo of 

6.3% [19]. The effect of brexpiprazole on prolactin 

levels was studied in a post-hoc analysis [20]. 

Prolactin levels in patients with baseline values 

greater than the upper limit of normal tended to 

decrease over time during treatment with 

brexpiprazole regardless of previous treatment. In 

short-term studies, the incidence of prolactin-

related treatment-emergent adverse events 

(TEAEs) was 1.8% for brexpiprazole and 0.6% for 

placebo. In long-term studies, the incidence of 

prolactin-related TEAEs was 1.7%. 

Sedating properties of antipsychotics are a 

major concern and have to be considered in a 

situational context. Some might consider it 

desirable to have a sedating effect in an 

antipsychotic that is given to an acutely agitated 

patient, although it is imperative to emphasize that 

calmness and sedation are not synonymous. 

Indeed, calmness without sedation may be a 

preferable goal to foster rapport and allow timely 

assessment with an alert patient. Importantly, 
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efficacy for reduction of acute agitation in 

schizophrenia has been demonstrated without 

sedation [21].  In long-term treatment, sedation is 

clearly undesirable. Sedation can impair return to 

work or school, reintegration into society, 

engagement with psychosocial therapies or 

rehabilitation, and participation in social activities 

[22], thus preventing full functional recovery and 

potentially contributing to medication 

discontinuation. It is therefore preferable to 

decouple efficacy and sedation by initially 

combining a non-sedating antipsychotic with a 

sedating co-medication (only if sedation is 

necessary) in acutely agitated patients. 

Subsequently, the comedication can be removed, 

leveraging the efficacy of the antipsychotic to 

foster the achievement of higher-level outcomes 

(Figure 1) without the burden of sedation. In a 

meta-analysis of data on activation or sedation 

from the product labels of oral second-generation 

antipsychotics, the only agents found to be neither 

activating nor sedating were paliperidone and 

brexpiprazole [23]. For brexpiprazole, the NNH for 

akathisia was 112 (not significant), with a NNH for 

other activating adverse events of 33. The NNH for 

somnolence was 271

Figure 1: Pyramid model of measures 

of treatment success in schizophrenia. 

Adherence: 

Adherence to medication is the most important 

factor in preventing relapse in schizophrenia [24]. 

Good tolerability of an antipsychotic may improve 

adherence, as side effects are known to play a major 

role in non-adherence [25]. Non-adherence is a 

common phenomenon in patients with 

schizophrenia [25,26]; this is a major problem 

because a stable patient’s condition may worsen 

rapidly and without warning once medication 

intake is stopped [27]. Moreover, after subsequent 

relapses, patients may not regain their previous 

level of health [28]. The problem of adherence is, 

however, not specific to schizophrenia, or even 

psychiatry. In general medicine, there are also 

problems with suboptimal adherence to therapies, 

especially in patients with chronic conditions [29]. 

Therefore, how to improve adherence is a question 

that is of interest in almost all medical specialties. 

Adherence may be influenced by both the 

treatment (efficacy, tolerability) and the 

communication about the treatment [25]. A 

retrospective cohort study that analyzed health 

insurance claims data from Japan compared 978 

patients who received brexpiprazole with 4898 

patients who received other second-generation oral 

antipsychotics (aripiprazole, olanzapine, 

quetiapine, risperidone, perospirone, blonanserin, 

paliperidone, or asenapine) [30]. Patients who 

received brexpiprazole were significantly less 

likely to discontinue treatment than those who 

received other oral antipsychotics (hazard ratio 

0.86, 95% CI 0.78–0.95; p = 0.0024). The 

cumulative treatment continuation rates after 180 

days were higher in the brexpiprazole group 

(45.9%, 95% CI 42.5–49.2]) than in the other oral 

antipsychotics group (39.5%, 95% CI 38.1–41.0; 

log-rank test, p < 0.0001). In a retrospective study 

on patients with schizophrenia who were 

prescribed either asenapine or brexpiprazole  as 

part of their routine medical care, the treatment 

continuation rates for asenapine and brexpiprazole 

were 19.0% and 38.6% at 52 weeks, with that of 

brexpiprazole found to be significantly higher than 

that of asenapine (p = 0.002) [31]. 
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Response: 

Once a patient has started an antipsychotic 

medication, which is tolerated and consistently 

taken, the question is whether a clinically relevant 

symptomatic improvement is seen, i.e., whether the 

patient shows a response. The exact definition of a 

response depends on the clinical situation. In 

acutely ill patients, especially those with a first 

episode of psychosis, a lot of improvement can be 

expected and thus, an improvement of 50% or more 

on a rating scale such as the PANSS is defined as a 

response [32]. In chronically ill patients who are 

switched to a new medication, less improvement 

may be expected, making improvements of 20% 

adequate [32]. Also, floor effects must be taken into 

account – if a patient already shows a low symptom 

burden at the start of the treatment, the percentage 

of improvement may be low, even if the symptoms 

improve.  

For brexpiprazole, response rates were 

determined in a pooled analysis of the pivotal 

studies [33]. A reduction of ≥ 30% from baseline in 

PANSS total score or a clinical global impressions-

improvement score of 1 (very much improved) or 

2 (much improved) was used as the response 

criterion. The percentage of responders was 45.5% 

for brexpiprazole vs. 31.0% for placebo, yielding 

an NNT of 7 (95% CI 5–12).  Antoun Reyad and 

colleagues found in their meta-analysis a relative 

risk of 1.31 (1.19-1.43) to respond with 

brexpiprazole vs. placebo [10]. 

Remission: 

Andreasen and colleagues published criteria for 

remission in 2005 [34]. These criteria stipulate that 

core symptoms of schizophrenia are at most mild 

(reflected by a score of 3 on the PANSS or BPRS) 

for a period of at least 6 months. These criteria were 

found achievable and sustainable, with about 40-

60% of patients being able to achieve remission, 

depending on the population under study [35]. 

Using remission to measure treatment success has 

the advantage of avoiding the floor effects seen in 

measures of response discussed above. Remission 

in patients treated with brexpiprazole has been 

studied for a sample of 347 patients from an open-

label extension study of the pivotal acute studies 

[36]. Remission rates of 30% by week 26 and 34% 

by week 58 were observed. 

However, patients with schizophrenia are 

not only affected by the symptoms of the disease. 

The majority of patients also show impaired 

psychosocial functioning and reduced quality of 

life [37]. Cognitive, perceptual, motor, and 

emotional deficits affect interpersonal contacts and 

occupational functioning, often leading to social 

withdrawal and reduced quality of life of the 

patients. Taking functioning and health-related 

quality of life into account as measures for 

treatment success together with symptomatic 

remission leads to the concept of recovery. 

Recovery: 

Shortly after the Andreasen criteria for remission 

were published in 2005, there was a call for 

recovery criteria [38]. The concept of recovery is 

broader than that of symptomatic remission. 

Usually, recovery criteria encompass symptomatic 

remission plus adequate psychosocial functioning 

and/or health-related quality of life (HRQOL) [39–

42], which is also known as “recovery as an 

outcome” [43]. Ideally, a patient who has achieved 

recovery as an outcome would be indistinguishable 

from a person who has never had schizophrenia. 

However, precise criteria for recovery as an 

outcome are still not defined. Moreover, there is no 

consensus on what should constitute “adequate 

functioning”, as there are no clear standards even 

in the healthy population [44]. Ascher-Svanum and 

colleagues tried to find an empirically driven 

definition of “good functioning” and proposed a 

total score of ≥84.5 on the Quality of Life Scale 

(QLS), which, according to the authors, measures 

function rather than HRQOL [45]. Functional 

outcomes in patients with schizophrenia under 

treatment with brexpiprazole have been recorded 

on the Personal and Social Performance (PSP) 

scale. Data from 4 RCTs showed a combined PSP 

difference of 3.24 (95% CI: 2.22-4.25) in 

brexpiprazole-treated patients vs. placebo-treated 

patients [10]. In long-term open-label studies with 

177 patients, 41.8 of the patients achieved 

functional remission, defined as a PSP score of ≥71 

[46]. 
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In a meta-analysis of recovery in 

schizophrenia with data on 8994 patients receiving 

various treatments in 50 studies, only 13.5% met 

recovery criteria [39]. From these data, it seems 

that recovery as an outcome is actually hard to 

achieve, and very few patients with schizophrenia 

achieve recovery. With the available treatments, 

there are still unmet needs in terms of improvement 

in negative symptoms, cognitive symptoms, and 

functioning [47,48]. This situation has led to a 

different definition of recovery that may more 

attainable, which is “recovery as a process” [43]. 

Recovery as a process is a positive attitude towards 

life, characterized by traits such as hope, 

motivation, a sense of purpose, empowerment, and 

the notion that life has a meaning. Various terms 

have been used for this concept, including 

“personal recovery” [49], “subjective recovery” 

[50], and “recovery orientation” [43]. Recovery as 

a process may be seen in patients despite the 

presence of ongoing clinical symptoms and 

functional impairment [49].  

Life engagement: 

Recently, life engagement has been proposed as a 

meaningful measure in schizophrenia [51]. Life 

engagement is strongly related to the process of 

recovery and may make this concept more tenable 

and measurable, once fully developed. Much like 

“recovery as a process”, life engagement is 

separate from both symptomatic and functional 

remission as well as HRQOL and may be 

considered as an essential part of the path leading 

to “recovery as an outcome” (Figure 2).  

Figure 2: Relation of symptomatic remission, functional remission, and life engagement as factors 

leading to recovery. Based on Chan et al., 2018 [49].

Life engagement has been described to interact 

with symptomatic as well as functional outcomes 

[52], but is distinct from both (Figure 2). The 

essence of life engagement is for the patient to 

connect with the world and others and to regain a 

sense of self that often becomes eroded by mental 

illness and its symptoms [52]. Symptom 

improvement must happen first, or at least 

concurrently, in order to make engagement with 

life possible. The relationship between functioning 

and life engagement is more complex; while  

functioning describes role fulfillment and 

performance of activities in a social context, life 

engagement is more closely related to quality of life 

and grounded in a subjective sense of connection 

with others, as well as the ability to experience 

pleasure [52]. Life Engagement and functioning 

have a bidirectional relationship: enhanced 

engagement (in the form of alertness, energy, 

interest in social activities) enables better 

functioning, and better functioning creates more 

opportunities for life engagement [52]. 
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Table 1. IDS-SR items used to capture life engagement 

(8) Response of your mood to good or 

desired events 

(19) General interest (23) Feeling slowed 

down 

(15) Concentration/decision making (20) Energy level (29) Interpersonal 

sensitivity 

(16) View of myself (21) Capacity for pleasure of 

enjoyment (excluding sex) 

(17) View of my future (22) Interest in sex (please rate 

interest, not activity) 

Table 2. PANSS items used to capture life engagement in schizophrenia 

N1 Blunted affect N5 Difficulty in abstract thinking G13 Disturbance of 

volition 

N2 Emotional withdrawal N6 Lack of spontaneity & flow of 

conversation 

G 15 Preoccupation 

N3 Poor rapport G6 Depression G 16 Active social 

avoidance 

N4 Passive/apathetic social 

withdrawal 

G7 Motor retardation 

A 10-item subscale of the Inventory of Depressive 

Symptomatology Self-Report (IDS-SR) scale [53] 

has been proposed as a possible measure of life 

engagement (Table 1) [54]. The IDS-SR is a scale 

used in major depressive disorder (MDD) to 

evaluate core symptoms of MDD as well as 

atypical and melancholic symptoms [53]. For the 

life engagement construct, the 10 items were 

identified using a modified Delphi process, based 

on relevance for capturing patient well-being and 

engagement with life beyond the core symptoms of 

MDD [54].  

In schizophrenia, life engagement may be 

captured using select PANSS items (Table 2) [55]. 

These PANSS items were identified using a similar 

modified Delphi process by a group of specialists 

in the treatment of patients with schizophrenia as 

relevant to capture patient engagement and well-

being beyond an improvement of the core 

symptoms of schizophrenia. 

Using these measures, post-hoc analyses 

have shown that brexpiprazole may have a direct 

effect on life engagement in patients with MDD or 

schizophrenia, separate from effects on PSP-

measured functioning and PANSS score [56]. 

Additional patient validations and psychometric 

analyses are ongoing, and concurrent with 

evolution of the life engagement construct, specific 

PANSS items may change slightly. 

Furthermore, a four-domain framework of 

life engagement has been proposed [57], based on 

semi-structured exit interviews of MDD trials in 

which patients were asked qualitative questions 

about improvements they had experienced during 

treatment. Their answers were coded and served as 

a basis for the development of the four domains, 

emotional (affect/mood), physical (energy), social 

(interest), and cognitive (alertness/thinking) 

(Figure 3). In online interviews, patients with 
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schizophrenia reported that life engagement was 

meaningful to them, and confirmed that they found 

the four-domain framework relevant to life 

engagement [51].  

Figure 3: Four-domain model of life 

engagement. 

A post-hoc analysis of 3 randomized 

controlled trials of brexpiprazole in the treatment 

of schizophrenia used PANSS items to measure life 

engagement. In this analysis, changes in the 

selected PANSS items for life engagement 

clustered together in a principal component 

analysis, confirming the selection of these specific 

items [55]. An improvement of the engagement 

items in patients receiving brexpiprazole vs. 

placebo was seen in 10 out of 11 items at week 6 (p 

< 0.05) [55]. 

Life engagement may be used as a 

framework to make recovery as a process more 

concrete, tenable, and measurable, so that it can be 

employed as an outcome in clinical studies. Life 

engagement may also be incorporated into the 

outcome of recovery. This outcome may require 

symptomatic remission, functional remission, 

adequate HRQOL, and life engagement. As a 

definition of symptomatic remission is available, 

and various measures of functioning are in routine 

use – although a consensus definition of functional 

remission is still lacking – the addition of an 

outcome measure for recovery as a process, which 

could be framed as life engagement, will be helpful 

in the development of treatments that aim towards 

recovery. Moreover, for patients, framing the broad 

outcome as one of life engagement may provide 

reassurance that outcomes are patient-centered and 

individually-tailored, potentially increasing a 

patient’s involvement in their treatment. 

Conclusion: 

Brexpiprazole has shown some promising 

properties on various measures of treatment 

success in schizophrenia, beyond basic goals of 

symptom reduction. Further development of life 

engagement as both a process and as an additional 

outcome can promote the attainment of higher-

level outcomes in schizophrenia treatment. Further 

studies and work in the field of life engagement 

could potentially help pave the road towards patient 

recovery. 
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