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Abstract:
Background: Long-acting injectable antipsychotics are treatment op-
tions for acute and long-term treatment of patients with schizophrenia.
In a previously published 12-week randomized, double-blind, placebo-
controlled clinical trial of patients with schizophrenia experiencing an
acute psychotic episode, aripiprazole once-monthly 400 mg (AOM
400) produced significantly greater improvement than placebo on the
primary endpoint, Positive and Negative Syndrome Scale (PANSS) total
score at week 10.
Methods: To examine the efficacy of AOM 400 across a broader repre-
sentation of schizophrenia symptoms, including agitation, a post hoc anal-
ysis of this trial was carried out to assess the change in PANSS Marder
factor domains (positive symptoms, negative symptoms, disorganized
thought, uncontrolled hostility/excitement, and anxiety/depression) and
the PANSS excited component (equivalent toMarder factor domain uncon-
trolled hostility/excitement plus the tension item) by comparing differences
in change from baseline between AOM 400 and placebo using a mixed
model for repeated measures.
Results: The differences between treatment and placebo for all factors
were statistically significant, with improvements seen as early as week 1
or 2, and maintained through week 12. Thus, AOM 400, supplemented
with oral aripiprazole in the first 2 weeks, showed significantly greater ef-
ficacy versus placebo in acutely ill patients with schizophrenia in all 5
Marder illness domains, as well as in agitation as conceptualized by the
PANSS excited component score.
Conclusions: These findings indicate that AOM400 is efficacious across
the spectrum of schizophrenia symptoms in acutely ill patients, with impli-
cations for both short-term and, by extension, long-term patient outcomes.
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S chizophrenia is a chronic, disabling illness, with most patients
experiencing multiple relapses over time. Relapse is character-

ized by acute illness exacerbations and may have serious social
and biological consequences.1 Relapse is associated with nonad-
herence to medication,2 decreased response to medication,3,4 in-
creased time to response,3 and failure to recover to the same
degree as before the most recent episode.5 Impairments in instru-
mental activities of daily living, capacity to make treatment deci-
sions, and number of recent psychiatric admissions predict longer
hospital length of stay.6 In addition, relapse duration was associ-
ated with reduced brain volume, especially in the frontal lobe.7

Although immediate symptom control is the main treatment
goal of an acute exacerbation of psychotic symptoms, acute treat-
ment plans should also encompass the longer-term treatment goals
of preventing relapse and improving patient functioning, quality
of life, and adherence to maintenance treatment.8,9 The variability
observed in patient outcomes can be at least partially attributed to
modifiable factors, including nonadherence or partial adherence
to treatment.10

Long-acting injectable antipsychotics have been shown in
naturalistic studies to improve symptoms while increasing adher-
ence and reducing rates of relapse and hospitalization compared
with oral antipsychotic formulations.10,11 The efficacy, safety,
and tolerability of aripiprazole once-monthly 400 mg (AOM
400) for the treatment of acute exacerbation of psychotic symp-
toms in adult patients with schizophrenia were demonstrated pre-
viously.12 Aripiprazole once-monthly 400 mg was superior to
placebo based on change from baseline to week 10 in Positive and
Negative Syndrome Scale (PANSS) total score, as well as PANSS
positive and negative subscale scores.12

Given the heterogeneous nature of schizophrenia,13 a 5-factor
model (referred to as Marder factors) was developed to evaluate the
spectrum of clinically relevant schizophrenia symptoms: positive
symptoms, negative symptoms, disorganized thought, uncontrolled
hostility/excitement, and anxiety/depression.14,15 This model, which
uses patient responses on the PANSS items, has demonstrated
high internal consistency and reliability in both acute and stable
patients.14,16 Given the role of these symptoms in the readaptation
of patients with schizophrenia, the 5-factor model is vital for de-
termining the longer-term value of antipsychotics.15–17 A PANSS
excited component (PEC)was also developed and validated, allowing
for assessment of agitation symptoms.18

This analysis is based on a trial that focused on PANSS total
score, as is common in registration studies. However, as treatment
goals should include improvement across a wide set of symptoms
to maximize short- and long-term outcomes, analysis of Marder
factors is important and clinically informative. To further charac-
terize the clinical profile of AOM 400 in the acute treatment of
schizophrenia, we conducted a post hoc analysis of data from a
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TABLE 1. Mean Baseline PANSS Marder Factor and PEC Scores

AOM 400
(n = 162)*

Placebo
(n = 167)*

PANSS Marder factors, mean (SD)
Positive symptoms 33.1 (3.7) 33.1 (3.4)
Negative symptoms 22.9 (5.1) 23.8 (4.5)
Disorganized thought 24.1 (3.7) 24.4 (3.9)
Uncontrolled hostility/excitement 10.0 (3.5) 9.9 (3.2)
Anxiety/depression 12.2 (2.9) 12.2 (2.8)

PEC score, mean (SD) 13.2 (3.9) 13.2 (3.6)

*Includes only patientswith baseline and at least 1 postbaseline assessment.

AOM 400 indicates aripiprazole once-monthly 400 mg; PANSS, posi-
tive and negative syndrome scale; PEC, PANSS excited component; SD,
standard deviation.

FIGURE 1. Least squares (LS) mean change from baseline (from
MMRM analysis) in (A) PANSS Negative Symptom Score and
(B) PEC score. Error bars show standard error. Aripiprazole
once-monthly 400 mg group, n = 162; placebo group, n = 167.
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12-week randomized, placebo-controlled trial12 to assess changes
in PANSS Marder factor and PEC scores.

PATIENTS AND METHODS
The randomized, double-blind, placebo-controlled trial of AOM

400 for the acute treatment of schizophrenia (ClinicalTrials.gov
NCT01663532) was previously described.12 Briefly, adults with
a Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition, Text Revision diagnosis of schizophrenia currently ex-
periencing acute exacerbation of psychotic symptoms at screen-
ing and baseline were eligible if they had a PANSS total score
of greater than or equal to 80 and a score greater than 4 on each
of the specific items of conceptual disorganization, hallucinatory
behavior, suspiciousness/persecution, and unusual thought con-
tent. Written informed consent was provided by all patients or a
guardian or legal representative. Those with no previous exposure
took oral aripiprazole for 3 days to establish tolerability before
starting study treatment.12

Patientswere randomized 1:1 at baseline to receive intragluteal
AOM 400 or placebo once every 4 weeks for 12 weeks.12 Patients
were hospitalized during screening and for the first 2 weeks of acute
treatment. They received concomitant oral aripiprazole or placebo
for the first 14 days. During screening and treatment, benzodiaze-
pine use (oral or intramuscular, ≤6 mg/d lorazepam or equivalent)
was permitted for agitation, aggression, and/or insomnia, except
within 12 hours of an efficacy or safety assessment. Positive and
Negative Syndrome Scale was assessed at weeks 1, 2, 4, 6, 8, 10,
and 12/final visit. Trial procedures were implemented in accordance
with ethical standards of the institutional review board/independent
ethics committee of each site.

This post hoc analysis evaluated the efficacy of AOM 400
versus placebo in improving the PANSS Marder factors, as ana-
lyzed in previous studies of aripiprazole in patients with acute ex-
acerbations of schizophrenia or schizoaffective disorder,14 as well
as the PEC.18 The PEC conceptualizes agitation and is equivalent
to the Marder factor domain “uncontrolled hostility/excitement”
with the addition of tension.18

Changes from baseline and percentage changes at weeks 1,
2, 4, 6, 8, 10, and 12 in all 5 Marder factors and PEC were sum-
marized by treatment group for all randomized and treated patients
having a baseline assessment and at least 1 postbaseline assessment.
Least squares mean changes from baseline were derived from a
mixed model for repeated measures (MMRM) analysis (with the
assumption of missing at random) with fixed effects of treatment,
region (pooled centers), week, and treatment-by-week and baseline-
by-week interactions as covariates. An unstructured covariance
348 www.psychopharmacology.com
structure was used for within-patient observations. No adjustments
were made for multiple comparisons. Last observation carried
forward (LOCF) and observed case (OC) analyses were also
conducted for changes from baseline. Significance was set at
P < 0.05. Average daily doses of concomitant benzodiazepines
were calculated by summing daily doses and dividing by the acute
treatment phase duration. Doses were converted to 1-mg loraze-
pam equivalents (conversion factors: alprazolam, 0.5 mg; clonaz-
epam, 0.5 mg; oxazepam, 15 mg).
RESULTS
Of the 340 randomized patients (AOM 400, n = 168; pla-

cebo, n = 172), 167 received AOM 400 and 172 received placebo.
Demographic and baseline characteristics were similar between
groups.12 A total of 162/168 (96.4%) patients in the AOM 400
group and 167/172 (97.1%) in the placebo group had a baseline
and at least 1 postbaseline assessment and were included in the
MMRM post hoc analyses. Of these, 99/162 (61.1%) patients re-
ceiving AOM 400 and 68/167 (40.7%) receiving placebo had data
available at week 12 (OCs data set).

There were no significant differences in mean baseline values
for the 5 Marder factor and PEC scores, indicating that the treat-
ment groups were comparable at study start (Table 1). For all
Marder factors (representative graph in Fig. 1A) and PEC scores
(Fig. 1B), improvements from baseline with AOM 400 were
© 2017 Wolters Kluwer Health, Inc. All rights reserved.
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achieved early and maintained. Significant improvements across
factor scores with AOM 400 versus placebo were observed with
MMRM analyses by week 1 for all but the Marder anxiety/
depression and PEC scores, for which significant differences were
seen by week 2. Last observation carried forward and OC analyses
were consistent with these MMRM results (data not shown).

We also calculated the mean percentage change by averaging
the percentage change from baseline across patients in each treat-
ment group. Mean percentage change from baseline to last visit in
the AOM 400 group improved for all 5 Marder factors [25.5%
(positive symptoms), 13.8% (negative symptoms), 23.0% (disorga-
nized thought), 9.3% (uncontrolled hostility/excitement), and 23.3%
(anxiety/depression)] and for PEC scores (14.1%). In contrast, im-
provements were not observed with placebo for the uncontrolled
hostility/excitement score (worsening of 10.5%) or PEC (worsening
of 2.3%), and improvements for the other factors ranged from 5.3%
(negative symptoms) to 13.2% (positive symptoms).

Safety and tolerability results, including treatment-emergent
adverse events (previously reported12) were consistent with the es-
tablished AOM 400 safety/tolerability profile. During acute treat-
ment, concomitant benzodiazepine use was similar between
groups (83.2% AOM 400; 83.7% placebo), with respective
mean ± SD daily doses of 2.24 ± 1.23 mg and 2.40 ± 1.35 mg (lor-
azepam equivalents). Median (range) duration of benzodiazepine
use was also comparable between AOM 400 and placebo [22.0
(1.0–119.0) and 19.0 (1.0–91.0) days, respectively].
DISCUSSION
The results of this post hoc analysis demonstrated that AOM

400 treatment in patients with schizophrenia experiencing an acute
exacerbation of psychotic symptoms provided significant improve-
ments from baseline compared with placebo across all 5 PANSS
Marder factors and PEC. Because patients were comparable at
study start across symptom domains, these results suggest that
AOM400 effectively treated the continuum of schizophrenia symp-
toms, including agitation, regardless of the patient's baseline status.

In acute psychiatric settings, the primary goals are to treat
positive symptoms and obtain rapid control of disruptive behav-
iors, such as hostility and agitation. In this analysis, AOM 400
demonstrated a statistically significant improvement in the posi-
tive Marder factor domain compared with placebo as early as
week 1 that was maintained throughout the study. Aripiprazole
once-monthly 400 mg achieved and maintained statistically signif-
icant improvements versus placebo in the uncontrolled hostility/
excitementMarder factor at week 1.While placebo-treated patients
showed negligible score reductions, AOM 400-treated patients had
steady improvements from baseline, with the largest differences
between treatment groups occurring at weeks 10 and 12.

At the first time point (week 1 postbaseline), significant bene-
fits of AOM 400 with concomitant oral aripiprazole were observed.
A 5-day head-to-head study comparing orally administered ari-
piprazole and olanzapine in acutely psychotic patients gives insight
into the speed of response in acute settings, where improvements
must be attained within hours or days.19 Daily mean improvement
in PEC scores (the primary outcome measure) was seen in both
treatment groups at all visits, with no significant differences be-
tween groups. By study end, more than half the patients in both
treatment groups were considered responders (≥40% reduction
in PEC scores). Despite having different activities at the dopamine
D2 receptor (aripiprazole: partial agonism; olanzapine: antago-
nism), aripiprazole showed similar efficacy to olanzapine in
treating agitation and positive symptoms in acutely ill patients.
This earlier study is of particular relevance because pharmacoki-
netic data indicate that the first injection of AOM 400 should be
© 2017 Wolters Kluwer Health, Inc. All rights reserved.
accompanied by an overlap with an oral antipsychotic.20 In the
acute study reported here, patients in the AOM 400 group took
oral aripiprazole for the first 2 weeks of the study; thus, the influ-
ence of oral aripiprazole on the rapid effects observed in this post
hoc analysis must be considered.14

Aripiprazole has low sedative potential, and its use in schizo-
phrenia is consistent with the principle of managing agitation and
other positive symptoms by calming patients rather than sedating
them.21 Throughout acute treatment in the current trial, benzodi-
azepine use was comparable between treatment groups, suggest-
ing that the greater efficacy of AOM 400 versus placebo was not
related to sedative effects. A low incidence of sedation-related ad-
verse events was observed in this study in both AOM 400- and
placebo-treated patients,12 which further supports the conclusion
that psychotic symptoms can be controlled independently from se-
dation. It should be noted that agitation improvement was ob-
served despite a higher incidence of akathisia with AOM 400
compared with placebo.

These findings are also consistent with those of a pooled post
hoc analysis of 5 double-blind trials of oral aripiprazole, 4 to
6 weeks in duration, conducted in patients hospitalized for acute
exacerbations of schizophrenia or schizoaffective disorder.14 In
that analysis, oral aripiprazole achieved significantly greater im-
provements from baseline versus placebo in all 5 PANSS Marder
factors, and significant differences were seen by week 1 in all fac-
tors except depression/anxiety, for which significant differences
were seen from week 2.

For patients with schizophrenia experiencing an acute psy-
chotic episode, it is necessary to consider long-term outcomes in
addition to short-term treatment goals from the time of the acute
treatment phase. Once positive symptoms and agitation have been
controlled, clinical focus turns to symptoms that have an ongoing
detrimental effect on daily life. Negative symptoms affect long-term
functional outcomes22,23 and have an unfavorable impact on self-
esteem.24 Several atypical antipsychotics (eg, clozapine, risperi-
done, olanzapine) have shown significant improvements in negative
symptoms compared with placebo and haloperidol. In this study,
significant improvements with AOM 400 versus placebowere seen
on the negative symptomMarder factor scores fromweek 1 through
the end of the study, with notable score reductions at week 12.

Disorganized thinking may be one of the most debilitating
aspects of schizophrenia,25 and cognitive function is often se-
verely affected.26 Cognitive deficits, anxiety, and depression each
compound negative symptoms, contributing to amotivation, social
withdrawal, and poor functional outcomes.27 In this post hoc anal-
ysis, patients achieved significantly better results with AOM 400
versus placebo in disorganized thought and anxiety/depression
factors throughout the study.

This analysis was based on data from a robustly designed,
large, randomized, placebo-controlled, double-blind study. Al-
though week 10 (primary endpoint) completion rates were higher
in the AOM 400 (64%) versus the placebo (49%) groups,12 there
was concordance between the MMRM, LOCF, and OC analyses,
suggesting that the differences in discontinuation rates did not
bias the results. Discontinuations due to lack of efficacy, which
can lead to efficacy assessment biases, were far greater in the pla-
cebo than the AOM 400 group.12

Limitations include (1) the post hoc nature of the analyses
reported here, because the study was not powered to detect differ-
ences onMarder factors or the PEC, and (2) the lack of correction
for multiple comparisons. However, since all P values were less
than 0.001 at weeks 10 and 12, the chance of type 1 error was
minimal. Also, the comparator was placebo rather than an active
comparator; greater symptom improvements are expected when
an antipsychotic agent is compared with placebo.
www.psychopharmacology.com 349
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In patients experiencing acute schizophrenia exacerbation,
treatment with AOM 400 and concomitant oral aripiprazole in
the first 2 weeks was efficacious and demonstrated a rapid onset
of action across all domains of the illness conceptualized by the
PANSS Marder factors and the PEC scores. Aripiprazole once-
monthly 400 mg provided efficacy across a range of symptom do-
mains in patients receiving once-monthly dosing, which has im-
portant implications for both short- and long-term outcomes.
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