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schizophrenia. This insufficient evidence
calls for further RCTs to establish whether,
and to what extent, SGAs have favorable
neurocognitive effects over placebo in
schizophrenia.

ACKNOWLEDGMENTS
Dr Takeuchi is supported through

the Canadian Institutes of Health Research
Fellowship program. This funding source
had no role in study design, interpretation
of findings, or in manuscript preparation
or submission for publication.

AUTHOR DISCLOSURE
INFORMATION

Dr Takeuchi has received fellowship
grants from the Centre for Addiction and
Mental Health Foundation and manuscript
fees from Sumitomo Dainippon Pharma. Ms
Thiyanavadivel and Dr Fervaha have no
competing interests to disclose.DrRemington
has received research support from Novartis
and consultant fees from Synchroneuron.

Hiroyoshi Takeuchi, MD, PhD
Schizophrenia Division

Complex Care & Recovery Program
Centre for Addiction and Mental Health

and Department of Psychiatry
University of Toronto

Toronto, Canada
and Department of Neuropsychiatry
Keio University School of Medicine

Tokyo, Japan
hirotak@dk9.so-net.ne.jp

Sadhana Thiyanavadivel
Schizophrenia Division

Complex Care & Recovery Program
Centre for Addiction and Mental Health

and Department of Anthropology
University of Toronto

Toronto, Canada

Gagan Fervaha, PhD
Schizophrenia Division

Complex Care & Recovery Program
Centre for Addiction and Mental Health

and Institute of Medical Science
University of Toronto

Toronto, Canada

Gary Remington, MD, PhD, FRCPC
Schizophrenia Division

Complex Care & Recovery Program
Centre for Addiction and Mental Health

and Department of Psychiatry
University of Toronto

and Institute of Medical Science
University of Toronto

and Campbell Family Mental
Health Research Institute

Centre for Addiction and Mental Health
Toronto, Canada

REFERENCES
1. Woodward ND, Purdon SE, Meltzer HY, et al.

A meta-analysis of neuropsychological
276 www.psychopharmacology.com
change to clozapine, olanzapine, quetiapine,
and risperidone in schizophrenia. Int J
Neuropsychopharmacol. 2005;8:
457–472.

2. Désaméricq G, Schurhoff F, Meary A, et al.
Long-term neurocognitive effects of
antipsychotics in schizophrenia: a network
meta-analysis. Eur J Clin Pharmacol. 2014;70:
127–134.

3. Nielsen RE, Levander S, Kjaersdam Telléus G,
et al. Second-generation antipsychotic effect on
cognition in patients with schizophrenia—a
meta-analysis of randomized clinical trials.
Acta Psychiatr Scand. 2015;131:185–196.

4. Mishara AL, Goldberg TE. A meta-analysis
and critical review of the effects of
conventional neuroleptic treatment on
cognition in schizophrenia: opening a closed
book. Biol Psychiatry. 2004;55:
1013–1022.

5. Geffen Y, Keefe R, Rabinowitz J, et al.
BL-1020, a new γ-aminobutyric acid-enhanced
antipsychotic: results of 6-week, randomized,
double-blind, controlled, efficacy and
safety study. J Clin Psychiatry. 2012;73:
e1168–e1174.

6. Harvey PD, Siu CO, Hsu J, et al. Effect of
lurasidone on neurocognitive performance in
patients with schizophrenia: a short-term
placebo- and active-controlled study followed
by a 6-month double-blind extension.
Eur Neuropsychopharmacol. 2013;23:
1373–1382.

7. Wang CH, Li Y, Yang J, et al. A randomized
controlled trial of olanzapine improving
memory deficits in Han Chinese patients with
first-episode schizophrenia. Schizophr Res.
2013;144:129–135.

8. Litman RE, Smith MA, Desai DG, et al. The
selective neurokinin 3 antagonist AZD2624
does not improve symptoms or cognition
in schizophrenia: a proof-of-principle
study. J Clin Psychopharmacol. 2014;34:
199–204.

9. Goldberg TE, Keefe RS, Goldman RS, et al.
Circumstances under which practice does
not make perfect: a review of the practice
effect literature in schizophrenia and its
relevance to clinical treatment studies.
Neuropsychopharmacology. 2010;35:
1053–1062.

10. Goldberg TE, Goldman RS, Burdick KE, et al.
Cognitive improvement after treatment with
second-generation antipsychotic medications in
first-episode schizophrenia: is it a practice
effect? Arch Gen Psychiatry. 2007;64:
1115–1122.

11. Ahn YM, Lee KY, Kim CE, et al. Changes in
neurocognitive function in patients with
schizophrenia after starting or switching to
amisulpride in comparison with the normal
controls. J Clin Psychopharmacol. 2009;29:
117–123.

12. Crespo-Facorro B, Rodríguez-Sánchez JM,
Pérez-Iglesias R, et al. Neurocognitive
© 2017
effectiveness of haloperidol, risperidone, and
olanzapine in first-episode psychosis: a
randomized, controlled 1-year follow-up
comparison. J Clin Psychiatry. 2009;70:
717–729.
Wolters Kl
Efficacy of Brexpiprazole as
Adjunctive Treatment in
Major Depressive Disorder

With Irritability
Post Hoc Analysis of 2 Pivotal

Clinical Studies

To the Editors:
I rritability in patients with major de-
pressive disorder (MDD) has been as-

sociated with greater overall severity,
previous suicide attempts, and suicidal
ideations.1 Irritability in MDD is also
associated with longer duration of epi-
sodes, a more chronic course of illness,
impaired functioning, and less favorable
outcomes.2–4 Irritability is a symptom
often addressed with the use of an anti-
psychotic as adjunctive therapy to antide-
pressant treatment (ADT).5 The adverse
effects profile of atypical antipsychotics,
however, may limit their use in clinical
practice.6 Aripiprazole is associated with
activating adverse effects, including akathisia
and anxiety,7 whereas quetiapine is asso-
ciated with sedation.8 Brexpiprazole is a
serotonin-dopamine activity modulator
that is a partial agonist at 5-HT1A and do-
pamine D2 receptors, and an antagonist at
5-HT2A and noradrenaline alpha1B/2C
receptors, all at similar potencies.9

Brexpiprazole was approved in 2015
in the United States for the treatment
of schizophrenia and for use as an adjunc-
tive therapy to antidepressants for the
treatment of MDD. Here we assess the ef-
ficacy of adjunctive brexpiprazole in
patients with MDD and irritability,
comparing brexpiprazole to placebo as
adjunctive therapy to ADT in patients
with and without self-rated irritability,
using pooled data from the 2 similarly de-
signed randomized, double-blind, placebo-
controlled, pivotal phase 3 studies.10,11

Briefly, each study included a screening
phase, an 8-week single-blind prospec-
tive phase, and a 6-week double-blind
randomized treatment phase. Patients
aged 18 to 65 years diagnosed according
to Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition, Text
Revision with a single or recurrent non-
psychotic episode of MDD of 8 weeks
or more duration were recruited. Patients
uwer Health, Inc. All rights reserved.
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had to have inadequate response, defined
as less than 50% reduction in Massachusetts
General Hospital Antidepressant Treatment
Response Questionnaire score to an ade-
quate treatment course of 1 to 3 ADTs ad-
ministered for 6 weeks or more. Eligible
patients also had Hamilton Depression Rat-
ing Scale (HAM-D17)

12 total scores 18 or
higher at screening and at start of the pro-
spective treatment phase. Patients were
randomized to treatment if they had an in-
adequate response throughout the pro-
spective treatment phase defined as a
HAM-D17 score 14 or higher, less than
50% reduction from start of prospective
phase in HAM-D17, as well as less than
50% reduction in Montgomery-Åsberg
Depression Rating Scale (MADRS)13 total
score between start of prospective phase
and each visit, and a Clinical Global Im-
pression–Improvement (CGI-I) score 3 or
higher at each visit. Based on their self-
assessment of irritability during the pre-
ceding week on Inventory of Depressive
Symptomatology–Self-Report (IDS-SR)
item 6 at randomization, patients were
categorized as “with irritability” (IDS item
6 score ≥ 1) or “without irritability” (IDS
item 6 score = 0) with IDS-SR scores being
defined as follows14: 0, does not feel irrita-
ble; 1, feels irritable less than half the time;
2, feels irritable more than half the time;
and 3, feels extremely irritable virtually
all of the time. High level of irritability
was defined as IDS-SR item 6 scores of
2 or higher. Patients were randomized to
2mgbrexpiprazole+ADTor placebo+ADT
(1:1 ratio) or 1 mg brexpiprazole + ADT,
3mgbrexpiprazole+ADT,or placebo+ADT
(1:1:1 ratio) in the 2 studies, respectively.
The primary efficacy end point was change
FIGURE 1. Least squares mean change from ba
andwithout (B) irritability. *P <0.05, **P < 0.01,
repeated measures analyses in the efficacy samp
criteria and pooled placebo. MADRS baseline: AD
1mg, 27.4; ADT + brexpiprazole 2mg, 26.9; AD
irritability); ADT +placebo, 24.4; ADT +brexpipra
26.9; ADT + brexpiprazole 3 mg, 25.6 (in patie
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in MADRS total score from baseline, and
efficacy analyses with pooled placebo
groups in patients with and without irrita-
bility were conducted with a mixed model
for repeated measures methodology as pre-
viously reported.10,11 Of the 987 patients
who were randomized and fulfilled inade-
quate response criteria throughout the
prospective ADT treatment phase, 811
(82.2%) reported irritability at baseline.
At baseline, patients with and without ir-
ritability showed similar characteristics
(mean age, 44.7 vs 47 years; 70% vs 61%
female; mean number of lifetime depres-
sive episodes, 3.6 vs 3.6), although patients
with irritability appeared more severely ill
than patients without irritability as reflected
by higher baseline MADRS total scores
(Fig 1). In patients with irritability, all
doses of adjunctive brexpiprazole showed
greater improvement than adjunctive pla-
cebo in MADRS total scores at week 6:
least squares (LS) mean differences (95%
confidence interval) versus adjunctive
placebo were −2.18 (−3.58 to −0.78),
P = 0.0023 for the 1 mg brexpiprazole,
−2.09 (−3.62 to −0.56), P = 0.0074 for
the 2 mg brexpiprazole, and −2.55
(−3.97 to −1.14), P = 0.004 for the 3 mg
brexpiprazole groups (Fig. 1A). In patients
without irritability, adjunctive brexpiprazole
2 mg/d showed greater improvement than
adjunctive placebo in MADRS total score
with LS mean differences versus placebo
of −3.04 (−6.07 to −0.01), P = 0.0496,
and numerical improvements of −1.55
(−4.65 to 1.55), P = 0.32 for 1 mg
brexpiprazole, and −2.60 (−5.63 to 0.42),
P = 0.09 for 3 mg brexpiprazole (Fig. 1B).
Brexpiprazole 3mg/d demonstrated efficacy
on MADRS total score also in patients with
seline in MADRS score in patients with (A)
***P < 0.001 versus placebo inmixedmodel
le with patients fulfilling inadequate response
T + placebo, 27.5; ADT + brexpiprazole
T + brexpiprazole 3 mg, 26.7 (in patients with
zole 1mg, 23.8; ADT +brexpiprazole 2mg,
nts without irritability).

ved.
higher levels of irritability (IDR-SR item 6
score ≥ 2; n = 63; LS mean difference vs
placebo −3.18 [−5.46 to −0.90], P = 0.0064),
whereas the lower doses did not (1 mg:
n = 69, −1.71 [−3.97 to 0.54], P = 0.14;
2 mg: n = 69, −1.75 [−3.99 to 0.49], P =
0.12). The most common (incidence ≥5%)
treatment-emergent adverse events in pa-
tients with irritability receiving brexpiprazole
were akathisia (7.8%), weight increase (7.2%),
and headache (7.0%). There were dose-
dependent increases in the incidence of
akathisia in patients with irritability, with
no apparent difference in the overall inci-
dence of akathisia between patients with
and without irritability (7.8% vs 9.9%).
Similarly, there were no clinically relevant
differences in the incidence of other activat-
ing treatment-emergent adverse events (ie,
agitation [0.8% vs 0%], anxiety [2.6% vs
2.0%], and insomnia [2.2% vs 1.0%]) be-
tween patients with and without irritability.

DISCUSSION
The efficacy of brexpiprazole at all tested
doses was retained in depressive patients
with irritability, demonstrating consistent
improvements versus placebo on symp-
toms of depression; the highest dose of
brexpiprazole demonstrated efficacy on
MADRS total score also in patients with
higher levels of irritability. The 2 mg dose
of brexpiprazole demonstrated efficacy on
MADRS total score in patients without
irritability, reaching significance despite
modest sample sizes in this subpopula-
tion. These results did not seem to stem
from a difference in tolerability profile of
brexpiprazole in patients with and without
irritability. The pharmacological profile of
brexpiprazole, with partial agonism and
lower intrinsic activity at the D2 receptor
in combination with antagonism at the
5-HT2A receptor, suggests lower potential
to induce D2 receptor-mediated adverse ef-
fects, such as akathisia, as compared with
other antipsychotics commonly used as
adjunctive treatment in MDD.15,16 The
present results suggest that the efficacy
of brexpiprazole in patients with MDD
and irritability are achieved independently
of activating or sedating adverse effects.
Limitations of this analysis include that
irritability was relying on a single item
from a self-rated measurement and de-
fined post hoc, and that the studies did
not obtain clinician-rated or objective
measures of irritability. Further, the post
hoc definition of irritability (IDS item 6
score ≥ 1) resulted in an unbalanced
number of patients with and without irri-
tability. Consequently, the analyses in
patients without irritability (and also in
patients with higher levels of irritability)
have a limited statistical power to detect
www.psychopharmacology.com 277
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significant differences and the results
here should be interpreted cautiously
due to the small sample size. In conclu-
sion, these post hoc analyses suggest
that adjunctive brexpiprazole has com-
parable efficacy in reducing depressive
symptoms in patients with MDD with ir-
ritability compared with the patients with
MDD without irritability.
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Affective Recurrences in
Bipolar Disorder After

Switching From Lithium to
Valproate or Vice Versa
A Series of 57 Cases

To the Editors:
F or many years lithiumwas the onlymood
stabilizer (MS) in common use, and it is

still the first choice in the preventive treat-
ment for bipolar disorder (BD).1 However,
there are many safety and tolerability concerns
such as cognitive impairment, weight gain,
dermatological reactions, and renal or thyroid
dysfunction that can lead to the use of lithium
being stopped.2 A higher risk of recurrences
even after many years of clinical stability
is associated with the discontinuation of
Wolters Kluwer Health, Inc. All rights reserved.
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