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ABSTRACT

Background: Numerous case reports have reported psychotic
worsening when switching to or adding aripiprazole in patients with
schizophrenia. The risk of psychotic worsening related to aripiprazole
was evaluated through a systematic review and meta-analysis.

Data Sources: MEDLINE, Embase, and Cochrane Central Register of
Controlled Trials were systematically searched using the following
keywords: (schizophr* or schizoaff*) AND aripiprazole, with a limitation
of randomized controlled trial and English language (last search:
September 9, 2016) by the authors in an independent fashion.

Study Selection: Double-blind, randomized, controlled trials involving
a switch to or addition of aripiprazole in schizophrenia spectrum
disorders were selected by the authors in an independent fashion. A
total of 22 studies (13 switching and 9 adding studies) involving 5,769
patients that met eligibility criteria were identified and included in the
meta-analysis.

Data Extraction: Number of patients who experienced psychotic
worsening, agitation, or anxiety as well as those who discontinued
the study due to all causes, lack of efficacy, or adverse events were
extracted.

Results: Psychotic worsening was reported as an adverse event in all
studies. No significant difference in the risk of psychotic worsening

was found between switching to aripiprazole and switching to another
antipsychotic (RR=1.17,95% Cl=0.97-1.42, P=.10); however, switching
to aripiprazole was related to a significantly greater risk of study
discontinuation due to lack of efficacy (RR=1.46, 95% Cl=1.10-1.93,
P=.009). Lack of data resulted in no conclusive results as to clinical risks
of adding aripiprazole.

Conclusions: Findings suggest that there is no direct evidence that

a switch to aripiprazole is related to risk of psychotic worsening in
participants in clinical trials, although a switch to aripiprazole may be
associated with a higher risk of study discontinuation due to lack of
efficacy.
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Numerous case reports have noted psychotic
worsening induced by aripiprazole in patients
with schizophrenia spectrum disorders. In total, we
identified 22 cases through a systematic literature search
in August 2012, and found that in 11 of these, psychotic
exacerbation was highly associated with aripiprazole,
while in 8 cases, psychotic symptoms worsened after
simply adding aripiprazole to the current regimen.!
Since, further case reports have been published,?™
suggesting that this issue still attracts attention in
clinical practice. Psychotic worsening in conjunction
with aripiprazole is assumed to pertain to its partial
agonistic action at dopamine D, receptors, which stands
in contrast to the action of other antipsychotic agents.!
Taken together with aripiprazole’s very high D, receptor
affinity, patients already treated with antipsychotics
may have a greater risk of psychotic worsening than
drug-naive patients because D, receptor up-regulation
as a consequence of long-term antipsychotic exposure
could result in increased dopaminergic activity (ie,
supersensitivity psychosis). Indeed, most cases included
in the systematic review were characterized as being
chronic.!

This said, meta-analyses of randomized controlled
trials (RCTs) have demonstrated non-inferiority in
efficacy for aripiprazole versus other antipsychotics in
schizophrenia.>” To address this discrepancy in the
literature and better estimate risk of psychotic worsening
related to aripiprazole, which cannot be established
from case reports, we conducted a systematic review
and meta-analysis of double-blind RCTs switching
to aripiprazole from another antipsychotic or adding
aripiprazole to another antipsychotic. We hypothesized
that risk of psychotic worsening increases with
switching to or adding aripiprazole when compared to
doing the same with other antipsychotics.

METHODS

Literature Search

We conducted a systematic literature search in
accordance with the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-analyses)
statement.® MEDLINE, Embase, and Cochrane Central
Register of Controlled Trials were searched using the
following keywords: (schizophr* or schizoaff*) AND
aripiprazole, with a limitation of randomized controlled
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B Psychotic worsening was reported as an adverse event in
all 22 randomized controlled trials included in the current
meta-analysis.

B For studies evaluating switching to aripiprazole, no
significant difference was found in the risk of psychotic
worsening between aripiprazole and other antipsychotics,
while aripiprazole was related to a significantly greater risk
of study discontinuation due to lack of efficacy.

B For studies evaluating adding aripiprazole, lack of data
resulted in no conclusions as to clinical risks associated
with aripiprazole.

trial and English language (last search: September 9,2016). In
addition, we performed hand-searches of 4 recently launched
journals (ie, BJPsych Open, npj Schizophrenia, Biological
Psychiatry: Cognitive Neuroscience and Neuroimaging, and
Schizophrenia Research: Cognition) as these journals were
not included in MEDLINE at the time when the literature
search was conducted.

Study Selection

Atleast 2 of 3 authors (H.T., A.F, and S.T.) independently
selected studies that met the following eligibility criteria: (1)
double-blind RCTs with a parallel-group design (ie, not cross-
over design); (2) inclusion of patients with schizophrenia
spectrum disorders (ie, schizophrenia, schizoaffective
disorder, or schizophreniform disorder); (3) evaluation of
switching to aripiprazole versus a dopamine D, receptor
antagonist antipsychotic (ie, not another partial agonist such
as brexpiprazole and cariprazine) or adding aripiprazole
versus placebo to another antipsychotic; and (4) study
duration > 1 week. We excluded studies where >70% of the
sample was antipsychotic-naive or -free or with a <2-week
lifetime antipsychotic exposure, in line with our hypothesis
as stated in the introduction. We considered studies using
a placebo-washout period or antipsychotic-off period as a
switching study since all except 2 studies had a short period,
ifapplied (see Table 1). Although we included only switching
to or adding aripiprazole studies, in fact we excluded only
a single RCT simply because it was not considered as a
switching study (ie, all excluded RCTs except 1 met at least
1 of the other eligibility criteria). Any disagreements about
study selection were resolved by consensus with the lead
author (H.T.). We assessed risk of bias for each included
study according to the Cochrane Handbook for Systematic
Reviews of Interventions (available at http://handbook.
cochrane.org).

Data Extraction

Our primary interest was psychotic worsening.
Notably, psychotic worsening can be included under lack
of efficacy or adverse events, including serious adverse
events. Accordingly, we started by reviewing how psychotic
worsening was reported in the selected studies. Since all
studies recorded it as an adverse event, we then extracted
from the selected studies the number of patients who

experienced, as primary outcomes,psychotic worsening
as an adverse event, serious adverse event, adverse event
leading to study discontinuation, or serious adverse event
leading to study discontinuation in both aripiprazole and
other antipsychotic groups. Additionally, we collected the
number of patients who discontinued the study due to all
causes, lack of efficacy, or adverse events and the number of
patients who experienced agitation or anxiety as an adverse
event as secondary outcomes. If a study consisted of double-
blind and single-blind or open-label phases, we extracted
the data during only the double-blind phase. At least 2 of 3
authors (H.T., A.F, and S.T.) independently extracted all the
previously mentioned data. Any disagreements about data
extraction were resolved by consensus with the lead author
(H.T.).

If reports on the studies did not provide sufficient data,
we contacted the corresponding authors and accessed the
ClinicalTrials.gov website in an attempt to obtain additional
information.

Data Analysis

We performed meta-analyses using Review Manager
(RevMan) version 5.3 (The Nordic Cochrane Center, The
Cochrane Collaboration, Copenhagen, Denmark, 2014). We
combined and compared outcome data between aripiprazole
and other antipsychotic groups. We separately analyzed
studies switching to aripiprazole from another antipsychotic
and adding aripiprazole to another antipsychotic; however,
we also show results combining these studies. We calculated
pooled estimates of risk ratios (RRs) with 2-sided 95%
confidence intervals (Cls) using a random-effects model, as
all outcomes represented dichotomous data.

We performed the following subgroup analyses: studies
with a >8-week study duration (16 studies); studies using a
<2-week placebo-washout or antipsychotic-off period (20
studies); studies switching to aripiprazole or another second-
generation antipsychotic (10 studies), a first-generation
antipsychotic (3 studies), risperidone or paliperidone (4
studies), or olanzapine (4 studies); and studies adding
aripiprazole or placebo to clozapine (4 studies).

All effect sizes with P<.05 were considered significant.
Study heterogeneities were quantified using I” statistic, with
I? values >50% indicating significant heterogeneity.

Finally, we assessed overall quality of the evidence
regarding the risks of switching to and adding aripiprazole
for psychotic worsening, study discontinuation, and
agitation and anxiety according to the GRADE Handbook
(Grading of Recommendations Assessment, Development,
and Evaluation; available at http://gdt.guidelinedevelopment.
org/app/handbook/handbook.html).

RESULTS

Included Studies

A total of 22 studies involving 5,769 patients (n=3,258
and n=2,511 for the aripiprazole and other antipsychotic
group, respectively) that met eligibility criteria were
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Figure 1. PRISMA Flow Diagram of the Literature Search

382 Records identified through MEDLINE,
Embase, and CENTRAL after duplicates
removed automatically

Identification

1 Additional record identified
through other sources

A4

> 11 Duplicates excluded

326 Records excluded

24 Articles excluded in total:
1 Not arandomized controlled trial
14 Not double-blind

Not a switching study
Sample duplicated

Screening
371 Records screened on basis of title
and abstract after duplicates removed manually
<
P v
Eligibility
46 Full-text articles ¢« — — — 4
assessed for eligibility
.
y
Inclusion 22 Articles included

5
1 Data unavailable
2 Patients drug-naive or drug-free

Abbreviation: CENTRAL =Cochrane Central Register of Controlled Trials.

identified and included in the meta-analysis (Figure 1).
There were 13 studies’2! and 9 studies??”*° switching
to aripiprazole from another antipsychotic and adding
aripiprazole to another antipsychotic, respectively. The
characteristics of these studies are summarized in Table 1.
All studies examined an oral formulation of aripiprazole,
with the mean dose 210 mg/d. Among switching studies,
all except 3 compared aripiprazole with a second-generation
antipsychotic; among adding studies, all except 1 added
aripiprazole to a second-generation antipsychotic. Results
of risk of bias assessment are displayed in Supplementary
eFigure 1. Although we included only double-blind RCTs,
the study articles frequently failed to clearly describe random
sequence generation, allocation concealment, or blinding
procedures. All switching studies except 1 small study were
sponsored by pharmaceutical companies.

Psychotic Worsening

How the studies reported and described psychotic
worsening is detailed in Supplementary eTable 1. Psychotic
worsening was reported as an adverse event in all included
studies that reported it, and a variety of terms, including
worsening of psychosis, exacerbation of schizophrenia,
and schizophrenic reaction, were used to describe the
phenomenology.

Switching to aripiprazole studies. No significant
difference was found in the number of patients experiencing
psychotic worsening reported as an adverse event (7
studies,>! %127 141819 1 = 3,458, RR=1.17, 95% CI=0.97-
1.42, P=.10, I?=0%) (Figure 2), serious adverse event (7

studies,>!>!>1>171921 n = 1,877, RR=1.27, 95% CI=0.81-
1.97, P=.29, I?=0%), or adverse event leading to study
discontinuation (5 studies,”>*171820 n =1,901, RR=1.25,
95% CI=0.97-1.63, P=.09, I* =0%) between the aripiprazole
and other antipsychotic groups. Three studies®!>?! (n=615)
and 1 study?® (n=50) did not contribute the synthesized
data for serious adverse event and adverse event leading
to study discontinuation, respectively, as 0 events were
reported in both groups. No syntheses were performed for
serious adverse event leading to study discontinuation since
0 events occurred. The overall quality of the evidence was
moderate.

Adding aripiprazole studies. No difference was found in
the number of patients experiencing psychotic worsening
reported as an adverse event (3 studies,’*"?® n=383,
RR=0.61, 95% CI=0.01-27.75, P=.80, I>=78%) (Figure
2), serious adverse event (4 studies,?>?*2° n =620, RR=0.57,
95% CI=0.01-23.22, P=.77, I>=76%), or adverse event
leading to study discontinuation (only 1 study** contributed
to the synthesized data) between the 2 groups. One study?’
(n=31) and 2 studies?*?** (n=91) did not contribute to the
synthesized data for adverse event and serious adverse event,
respectively, as 0 events were reported in both groups. No
syntheses were performed for serious adverse event leading
to study discontinuation since 0 events occurred. The overall
quality of the evidence was very low.

Study Discontinuation
Switching to aripiprazole studies. No significant
difference was shown in study discontinuation due to all
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Table 1. Double-Blind Randomized Controlled Trials Switching to or Adding Aripiprazole in Schizophrenia

Aripiprazole Group Other Antipsychotic Group
Previous or Previous or
Study Days of Concurrent Concurrent
Duration, Placebo-Washout or Antipsychotic Intervention Antipsychotics Intervention
Study wk Antipsychotic-Off N (mean dose, mg/d) (mean dose, mg/d) N (meandose, mg/d) (mean dose, mg/d)
Switching Study
Chan 2007° 4 3 49 NA Aripiprazole (15) 34 NA Risperidone (6)
Fleischhacker 2009'° 52 >2 355 NA Aripiprazole (23.0) 348 NA Olanzapine (15.4)
Kane 2002" 4 =5 204 Risperidone (NA) Aripiprazole (15 0r 30) 104 Risperidone (NA) Haloperidol (10)
Olanzapine (NA) Olanzapine (NA)
Haloperidol (NA) Haloperidol (NA)
Other Other
Kane 20072 6 2-10 154 Risperidone (NA) Aripiprazole (28.8) 146 Risperidone (NA) Perphenazine (39.1)
Olanzapine (NA) Olanzapine (NA)
Kane 2009"3 28 NA 285 NA Aripiprazole (19.3) 281 NA Olanzapine (16.7)
Kasper 2003™ 52 >5 861 NA Aripiprazole (29.01) 433 NA Haloperidol (8.90)
Li 2014 6 0.5 139 NA Aripiprazole (23) 140 NA Risperidone (4.1)
McQuade 2004 26 >2 156 NA Aripiprazole (25.1) 161 NA Olanzapine (16.5)
Newcomer 20087 16 NA 88 Olanzapine (NA) Aripiprazole (16.0) 85 Olanzapine (NA) Olanzapine (15.9)
Potkin 20038 4 >5 202 NA Aripiprazole 20 0r30) 99 NA Risperidone (6)
Savitz 2015 26 <21 115 Risperidone (NA) Aripiprazole (11.56) 113 Risperidone (NA) Paliperidone (6.75)
Olanzapine (NA) Olanzapine (NA)
Quetiapine (NA) Quetiapine (NA)
Other Other
Shafti 20152 12 >10-14 25 NA Aripiprazole (20.4) 25 NA Quetiapine (463.04)
Zimbroff 20072 4 1 129 NA Aripiprazole (20.9) 127 NA Ziprasidone (149.0)
Adding Study
Chang 2008%2 8 NA 30 Clozapine (304.3) +Aripiprazole (15.5) 32 Clozapine (290.6) +Placebo
Chen 20152 8 NA 89 Risperidone (4.63, + Aripiprazole 30 Risperidone (4.93)  +Placebo
4.79, or 5.07) (5,10, or 20)
Fan 2013% 8 NA 20 Clozapine (397) +Aripiprazole (15) 18 Clozapine (400) +Placebo
Fleischhacker 2010% 16 NA 108 Clozapine (383.8) +Aripiprazole (11.1) 99 Clozapine (362.6) +Placebo
Kane 2009% 16 4-7 168 NA Risperidone (4.6) or 155 NA Risperidone (4.8) or
Quetiapine (513) Quetiapine (516)
+ Aripiprazole (10.3) +Placebo
Muscatello 2011%7 24 NA 20 Clozapine (310.7) +Aripiprazole (15) 20 Clozapine (341.2) +Placebo
Raghuthaman 2015% 8 NA 15 Risperidone (6.08)  +Aripiprazole (10) 15 Risperidone (6.0  +Placebo
Shim 20072° 8 NA 28 Haloperidol (20.7)  +Aripiprazole (30) 28 Haloperidol (24.8)  +Placebo
Yasui-Furukori 20123° 12 NA 18 Risperidone (5.9) +Aripiprazole (15.2) 18 Risperidone (5.0) +Placebo
Olanzapine (12.1) Olanzapine (12.5)

@Median dose.

Abbreviation: NA=not available or applicable.

causes (13 studies,”*! n=4,858, RR=1.04, 95% CI=0.92-
1.19, P=.52, I>=70%) or adverse events (13 studies,’>!
n=4,858, RR=1.01, 95% CI=0.80-1.28, P=.91, I* =43%)
(Figure 3) between the 2 groups, while switching to another
antipsychotic demonstrated a significant superiority to
switching to aripiprazole for the number of patients who
discontinued the study due to lack of efficacy (13 studies,
n=4,858, RR=1.46,95% CI=1.10-1.93, P=.009, I>=37%)

9-21

(Figure 4). One study?® (n=50) did not contribute to the

synthesized data for study discontinuation due to both

all causes and adverse events, as 0 events were reported

in both groups. The overall quality of the evidence was

moderate.

Adding aripiprazole studies. No significant difference
was shown in study discontinuation due to all causes
(9 studies,”**° n=911, RR=1.06, 95% CI=0.81-1.40,
P=.65,1>=0%), adverse events (8 studies,?* 27?30 n =881,

Agitation and Anxiety

or lack of efficacy (8 studies,?> 2723 n =881, RR=2.08, 95%
CI=0.51-8.45, P=.30, I*=0%) (Figure 4) between adding
aripiprazole and adding placebo. One study®® (n=36), 3
studies?”2%30 (n=132), and 3 studies®>?”** (n=195) did not
contribute to the synthesized data for study discontinuation
due to all causes, adverse events, and lack of efficacy,
respectively, as 0 events were reported in both groups. The
overall quality of the evidence was moderate.

Switching to aripiprazole studies. No significant

difference was observed in the number of patients

experiencing agitation (6 studies,»®12141821 n=2 918,

RR=1.06, 95% CI=0.84-1.33, P=.64, I>=0%) or anxiety
(10 studies,? 1416181921 n = 4,334, RR=1.05, 95% CI=0.89-
1.23, P=.57, I*=0%) between the aripiprazole and other
antipsychotic groups. The overall quality of the evidence

RR=0.73,95% CI=0.33-1.65, P= .46, 1> = 15%) (Figure 3), was moderate.
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Figure 2. Psychotic Worsening as an Adverse Event

Other

Aripiprazole Antipsychotics
Study or Subgroup Events Total Events Total Weight  Risk Ratio (95% CI)? Risk Ratio (95% CI)?
Switching to aripiprazole
Chan 2007° 8 49 2 34 3.7% 2.78(0.63-12.27) - -
Fleischhacker 2009'° 32 349 24 346 18.1% 1.32(0.80-2.20) T
Kane 2007'2 18 153 14 144 13.3% 1.21(0.63-2.34) -
Kane 2009"3 16 285 18 281 13.5% 0.88 (0.46-1.68) —
Kasper 2003 156 859 70 431 293% 1.12(0.86-1.45) -
Potkin 20038 22 201 1" 929 12.8% 0.99 (0.50-1.95) —
Savitz 2015'° 13 114 4 113 6.3% 3.22(1.08-9.58) —
Subtotal (95% Cl) 2,010 1,448 97.0% 1.17 (0.97-1.42) ’
Total events 265 143
Heterogeneity: 72=0.00; X% =5.98 (P=.43); 1>=0%
Test for overall effect: 7=1.62 (P=.10)
Adding aripiprazole
Kane 2009% 1 169 9 153 2.0% 0.10(0.01-0.78) L
Muscatello 2011% 0 14 0 17 Not estimable
Raghuthaman 201528 2 15 0 15 1.0% 5.00 (0.26-96.13)
Subtotal (95% CI) 198 185 3.0%  0.61(0.01-27.75) e
Total events 3 9
Heterogeneity: 12=5.94; x3,=4.52 (P=.03); 1?=78%
Test for overall effect: 7=0.25 (P=.80)
Total (95% ClI) 2,208 1,633 100.0% 1.19(0.88-1.60) ’
Total events 268 152
Heterogeneity: 12=0.06; x%s=12.36 (P=.14); I?=35% ! } } |
Test for overall effect: Z=1.11 (P=.27) 0.01 0.1 1 10 100

Test for subgroup differences: x>, =0.11 (P=.74), 1> =0%

Favors aripiprazole Favors others

aRisk ratio is Mantel-Haenszel and random.

Adding aripiprazole studies. Only 1 study contributed to
the synthesized data for both agitation?” and anxiety.>® The
overall quality of the evidence was very low.

Subgroup Analyses

All findings remained unchanged after excluding studies
with a <8-week study duration (6 studies™!121518:21) or
using a >2-week placebo-washout or antipsychotic-off
period (2 studies'®?°). No significant differences were
observed in any outcomes between aripiprazole and the
counterparts in studies switching to aripiprazole or a first-
generation antipsychotic (3 studies!""'>!%) or risperidone
or paliperidone (4 studies”!>!®1%) or in studies adding
aripiprazole or placebo to clozapine (4 studies?>?42>27)
(all P values >.05) (data not shown). On the other hand,
subgroup analyses revealed that switching to another
second-generation antipsychotic (10 studies®!%!315-21) or
olanzapine (4 studies'®!31%17) was significantly superior to
switching to aripiprazole for study discontinuation due to all
causes and lack of efficacy (Supplementary eFigures 2 and
3); study heterogeneities for study discontinuation due to all
causes were decreased in studies switching both to another
second-generation antipsychotic and to olanzapine.

DISCUSSION

In this meta-analysis of 22 double-blind RCTs, we focused
on risk of psychotic worsening in switching to aripiprazole
from another antipsychotic or adding aripiprazole to another
antipsychotic. The strengths of the current meta-analysis
are that we restricted the studies to clinical trials with a
robust design (ie, double-blind RCTs) and included various
outcomes potentially related to psychotic worsening (ie,
study discontinuation due to all causes, lack of efficacy, and
adverse events; agitation; and anxiety).

Our main findings are 5-fold: (1) psychotic worsening
was reported as an adverse event in all included studies
that reported it; (2) switching to aripiprazole did not
significantly increase the risk of psychotic worsening
compared to switching to another antipsychotic; (3)
switching to aripiprazole was related to a greater risk of
study discontinuation due to lack of efficacy than switching
to another antipsychotic; (4) switching to aripiprazole was
related to a greater risk of study discontinuation due to all
causes and lack of efficacy than switching to another second-
generation antipsychotic or olanzapine; and (5) because of
the small sample size, no conclusion can be drawn as to
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Figure 3. Study Discontinuation due to Adverse Events

Other
Aripiprazole Antipsychotics
Study or Subgroup Events  Total Events  Total Weight Risk Ratio (95% Cl) Risk Ratio (95% Cl)?
Switching to aripiprazole
Chan 2007° 5 49 2 34 19%  1.73(0.36-8.43) —_—t
Fleischhacker 2009'° 68 355 52 348 156%  1.28(0.92-1.78) ——
Kane 2002"" 17 204 11 104  69%  0.79(0.38-1.62) —
Kane 20072 22 154 11 146 73%  1.90(0.95-3.77) —
Kane 20093 27 285 26 281  106%  1.02(0.61-1.71) —_
Kasper 2003 213 861 138 433 205%  0.78(0.65-0.93) +
Li2014'5 0 139 1 140 05%  0.34(0.01-8.17)
McQuade 2004'® 37 156 31 161 12.8%  1.23(0.81-1.88) ——
Newcomer 2008'7 7 88 8 85  44%  0.85(0.32-223) —_—
Potkin 20038 19 202 8 99  60%  1.16(0.53-2.57) e
Savitz 2015'° 0 115 5 113 06%  0.09(0.00-1.60)  +¢
Shafti 2015%° 0 25 0 25 Not estimable
Zimbroff 20072 4 129 9 127 33%  0.44(0.14-1.38) —_—
Subtotal (95% CI) 2,762 2,096 90.2%  1.01(0.80-1.28) Q
Total events 419 302
Heterogeneity: 12=0.06; x?;,=19.21 (P=.06); I*=43%
Test for overall effect: Z=0.11 (P=.91)
Adding aripiprazole
Chang 2008% 2 30 3 32 16%  0.71(0.13-3.97) e —
Chen 20152 2 89 0 30 05%  1.72(0.08-34.90)
Fan 2013% 0 20 2 18 06%  0.18(0.01-354) 4
Fleischhacker 20102 5 108 1 99  1.1%  4.58(0.54-38.55)
Kane 2009%° 9 168 16 155 6.0%  0.52(0.24-1.14) —
Muscatello 2011 0 20 0 20 Not estimable
Shim 2007%° 0 28 0 28 Not estimable
Yasui-Furukori 201230 0 18 0 18 Not estimable
Subtotal (95% CI) 481 400 9.8%  0.73(0.33-1.65) ‘
Total events 18 22
Heterogeneity: 12=0.15; x%,=4.72 (P=.32); *=15%
Test for overall effect: Z=0.75 (P=.46)
Total (95% Cl) 3,243 2,496 100.0%  0.98 (0.78-1.22) Q
Total events 437 324
Heterogeneity: 72=0.06; 2, =24.85 (P=.07); 1> =36% f f f !
0.01 0.1 1 10 100

Test for overall effect: Z=0.20 (P=.84)

Test for subgroup differences: %, =0.56 (P=45), I>=0%

Favors aripiprazole Favors others

2Risk ratio is Mantel-Haenszel and random.

clinical risks associated with adding aripiprazole to another
antipsychotic.

We hypothesized that switching to and adding
aripiprazole have a potential risk of psychotic worsening
in a certain population, that is, patients with chronic
schizophrenia receiving long-term antipsychotic treatment,
since aripiprazole’s partial agonistic action at dopamine
D, receptors and very high D, receptor affinity could
theoretically evoke a relatively hyperdopaminergic state
in conjunction with up-regulated dopamine D, receptors,
namely supersensitivity psychosis.! However, these findings,
established based on clinical trials, do not support evidence

of aripiprazole-associated psychotic worsening that has
been reported in numerous case reports. Case reports
generally represent unusual or unique clinical presentations
and, as such, may not accurately reflect true event rates. In
addition, there are differences in those who participate in
clinical trials versus patients in “real world” practice.’!-3¢
Both factors may have influenced the present results. On
the other hand, the findings suggest that aripiprazole may be
less effective than other second-generation antipsychotics, in
particular olanzapine, in antipsychotic switching in patients
with schizophrenia. This finding is consistent with a recent
meta-analysis of RCTs demonstrating that olanzapine is
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Figure 4. Study Discontinuation due to Lack of Efficacy

Other
Aripiprazole Antipsychotics
Study or Subgroup Events Total Events Total Weight Risk Ratio (95% CI)? Risk Ratio (95% CI)®
Switching to aripiprazole
Chan 2007° 2 49 0 34 0.7% 3.50(0.17-70.69)
Fleischhacker 2009 53 355 4 348 19.6% 1.27 (0.87-1.85) T
Kane 2002™ 20 204 6 104 6.6% 1.70(0.70-4.10) e
Kane 20072 10 154 8 146 6.3% 1.19(0.48-2.92) i L —
Kane 2009"3 31 285 10 281 9.5% 3.06 (1.53-6.12) L
Kasper 2003 63 861 38 433 19.3% 0.83(0.57-1.23) —&
Li2014% 10 139 7 140 5.9% 1.44 (0.56-3.67) B
McQuade 2004' 23 156 14 161 11.0%  1.70(0.91-3.17) T
Newcomer 20087 7 88 0 85 0.8%  14.49(0.84-249.91) 4
Potkin 20038 17 202 8 29 7.6% 1.04 (0.47-2.33) —_—
Savitz 2015'° 11 115 4 113 4.4% 2.70(0.89-8.24) —
Shafti 201520 0 25 0 25 Not estimable
Zimbroff 20072 9 129 6 127 5.3% 1.48 (0.54-4.03) —_—
Subtotal (95% ClI) 2,762 2,096 96.9% 1.46 (1.10-1.93) ‘
Total events 256 142
Heterogeneity: 2=0.08; x?,,=17.44 (P=.10); 1*=37%
Test for overall effect: Z=2.60 (P=.009)
Adding aripiprazole
Chang 2008%? 1 30 0 32 0.6% 3.19(0.14-75.49)
Chen 20153 0 89 0 30 Not estimable
Fan 201324 0 20 1 18 0.6% 0.30(0.01-6.97)
Fleischhacker 2010%° 1 108 0 929 0.6% 2.75(0.11-66.79)
Kane 2009% 1 168 0 155 0.6% 2.77 (0.11-67.48)
Muscatello 20117 0 20 0 20 Not estimable
Shim 2007%° 2 28 0 28 0.7% 5.00 (0.25-99.67)
Yasui-Furukori 20123° 0 18 0 18 Not estimable
Subtotal (95% Cl) 481 400 3.1%  2.08(0.51-8.45) el
Total events 5 1
Heterogeneity: 2=0.00; x%,=1.91 (P=.75); ?=0%
Test for overall effect: Z=1.03 (P=.30)
Total (95% CI) 3,243 2,496 100.0% 1.44(1.12-1.84) ’
Total events 261 143
Heterogeneity: 2=0.05; x2,6=19.77 (P=.23); 1> =19% f f f !
0.01 0.1 1 10 100

Test for overall effect: Z=2.84 (P=.005)
Test for subgroup differences: x>, =0.24 (P=.62), 1>=0%

Favors aripiprazole Favors others

aRisk ratio is Mantel-Haenszel and random.

superior to aripiprazole in terms of premature withdrawal
for any reason including inefficacy.> To further scrutinize
this result, we identified 3 RCTs!7*73® through the current
systematic literature search that compared switching to
aripiprazole versus maintaining the same antipsychotics (1
was included! in the meta-analysis and 2 were excluded®”
because the studies were not double-blind). Patients who had
received olanzapine before the study were assigned either to
switch to aripiprazole or stay on olanzapine (in 1 study,®’
patients received risperidone, olanzapine, or quetiapine at
randomization, but data specific to the olanzapine subgroup
were available). We conducted meta-analyses of the 3 studies

for study discontinuation due to all causes, lack of efficacy,
and adverse events; results indicated a robustly significant
difference in study discontinuation due to lack of efficacy in
favor of olanzapine (3 studies,'”>”*% n =309, RR=20.12, 95%
CI=2.75-147.20, P=.003, 1> =0%); 1 study®® (n=62) did not
contribute the synthesized data, as 0 events were reported in
both groups.

Psychotic worsening was reported as an adverse event
with a variety of terms, which may align with terminology
defined by Medical Dictionary for Regulatory Activities
(MedDRA) at the time the studies were conducted (in fact,
the majority of studies sought regulatory approval of the new
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drug, ie, phase 3sstudies). This'said, the fact that all studies
reported psychotic worsening as an adverse event raises the
question: should it be reported as an adverse event or lack
of efficacy of intervention? In a review on assessment of
adverse effects in clinical studies of antipsychotics, Pope et
al pointed out, “Tables of adverse effects could be difficult
to interpret because they sometimes included symptoms of
schizophrenia (eg, hallucinations) as well as physiological
problems that could be related to drug-induced or
psychiatric symptoms (eg, restlessness, which may be
due to akathisia or anxiety)”*®”% It is hard to say which
is the better strategy, as insufficient clinical response to a
new drug can also evoke exacerbation of underlying illness
(ie, psychotic worsening in schizophrenia). This applies
especially to switching studies; in the case of aripiprazole,
for example, it can be difficult establishing whether
symptom exacerbation with a switch to aripiprazole reflects
diminished response compared to previous treatment or
symptom exacerbation secondary to its partial dopamine
agonist properties. In contrast to switching to aripiprazole,
we could not draw any conclusion vis-a-vis the hypothesis
that addition of aripiprazole worsens psychotic symptoms
in this meta-analysis since only a small number of adding
studies were included.

Other factors must be considered in interpreting the
present results. The vast majority of studies only reported
treatment-emergent adverse events that occurred at an
incidence of 5% or more, meaning that psychotic worsening
would not be reported if it occurred in less than 5% of
participants. Furthermore, some studies did not describe
the exact number of cases even though they mentioned

psychotic worsening. Industry sponsorship may have an
influence on reporting adverse events*’; indeed, two-thirds
of the included studies were supported by a pharmaceutical
company. In general, the quality of safety reporting in
clinical trials is poorer in mental health than other medical
fields.*! Taken together, further double-blind RCTs adding
aripiprazole to another antipsychotic are required, and we
would argue for precise reporting with respect to the number
of patients experiencing psychotic worsening regardless
of the number of cases. There are other limitations to the
present study that warrant comment. We regarded studies
using placebo-washout or antipsychotic-off period as
switching studies, which may have biased findings, although
most such studies used a short period and the findings
remained essentially the same after excluding studies with
a relatively longer period. In addition, study durations were
relatively short, although psychotic worsening is reported
to occur within weeks following aripiprazole introduction.!

In conclusion, the current meta-analysis of 22 double-
blind RCTs demonstrated that, compared to other
antipsychotics, switching to aripiprazole was not related
to a significant increase in the risk of psychotic worsening,
although it was associated with study discontinuation due
to lack of efficacy in schizophrenia. While the findings in
clinical trials do not directly support the notion reported
in clinical practice that aripiprazole is linked to psychotic
worsening, clinicians should closely monitor psychotic
symptoms in patients with schizophrenia when conducting
a switch to aripiprazole from another antipsychotic, in
particular olanzapine, given reduced efficacy of aripiprazole
relative to other antipsychotics.

Submitted: January 25, 2017; accepted August 14,
2017.

Published online: March 6, 2018.

Potential conflicts of interest: Dr Takeuchi
has received fellowship grants from the Centre

pages.

REFERENCES

Supplementary material: See accompanying 8. Moher D, Liberati A, Tetzlaff J, et al; PRISMA

Group. Preferred reporting items for
systematic reviews and meta-analyses: the
PRISMA statement. BMJ. 2009;339:b2535.

9. Chan H-YY, Lin W-WW, Lin S-KK, et al. Efficacy

for Addiction and Mental Health (CAMH)
Foundation, the Japanese Society of Clinical
Neuropsychopharmacology, and Astellas
Foundation for Research on Metabolic Disorders;
and has received manuscript fees from Sumitomo

1.

Takeuchi H, Remington G. A systematic review
of reported cases involving psychotic
symptoms worsened by aripiprazole in
schizophrenia or schizoaffective disorder.
Psychopharmacology (Berl).

and safety of aripiprazole in the acute
treatment of schizophrenia in Chinese patients
with risperidone as an active control: a
randomized trial. J Clin Psychiatry.
2007;68(1):29-36.

Dainippon Pharma. Dr Agid has received speakers’ 2013;228(2):175-185. 10. Fleischhacker WW, McQuade RD, Marcus BN, et
honoraria from Eli Lilly US, Eli Lilly Canada, HLS 2. Egtt J, \./a'rghese ST. Worsening gf psyghosw al.A doublg—_blmd, randomized comparative
Therapeutics, Janssen-Ortho (Johnson & Johnson) with anplprazole. J Neuropsychiatry Clin stugiy ofar}plpraz_ole and qlanz_apme in
Lundbeck M;/Ian Novartis, Otsuka, Sepracor ! Neurosci. 2014;26(2):E20. patients with schizophrenia. Biol Psychiatry.
and SunO\;ion- ha’s receivec,i consult’ant fees ! 3. Lin C-H, Tsai Y-F, Huang W-L. Aripiprazole 2009;65(6):510-517.
from Bristol—l\/]yers Squibb, Eli Lilly US, Eli Lilly relieves catatonia but worsens hallucination in 11. Kane JM, Carson WH, Saha AR, et al. Efficacy
Canada. Janssen-Ortho (Jolhnson &Jolhnson) a patient with catatonic schizophrenia. Asia- and safety of aripiprazole and haloperidol
Lundbe'ck Novartis, Otsuka. Roche Sepracor' Pac Psychiatry. 2016;8(2):176. versus placebo in patients with schizophrenia
Sumitomo' Dainipp<')n Pharnlwa and'Sunovion" and 4. Panigrahi M, Padhy SK, Rathi R. Aripiprazole and schizoaffective disorder. J Clin Psychiatry.
has received research support'from Boehring,er monotherapy in an adolescent worsens 2002;63(9):763-771.
Ingelheim, Neurocrine Biosciences, Janssen-Ortho psychosis. Indian J Pharmacol. 12. Kane JM, Meltzer HY, Carson WH Jr, et al;
Uohnson édohnson) Otsuka, and éunovion Dr 2013;45(2):195-196. Aripiprazole Study Group. Aripiprazole for
Remington has receilved conlsultant fees fro;n 5. Khanna P, Komossa K, Rummel-Kluge C, et al. treatment-resistant schizophrenia: results of a
Synchroneuron and Neurocrine and has recelved Aripiprazole versus other atypical multicenter, randomized, double-blind,

h support from Novartis. Dr Fathi and Ms antipsychotics for schizophrenia. Cochrane comparison study versus perphenazine. J Clin
’Tfiiifavag’isel have no competing interests to Database Syst Rev. 2013;(2):CD006569.. Psychiatry. 2007;68(2):213-223.
disclose. 6. Leucht S Corves C, Arbter D, etgl. Second- 13. Kane JM, Osuntokun Q, Kryzhanovska}/a LA, et

generation versus first-generation al. A 28-week, randomized, double-blind study

Funding/support: Dr Takeuchi is supported antipsychotic drugs for schizophrenia: a meta- of olanzapine versus aripiprazole in the
through the Canadian Institutes of Health Research analysis. Lancet. 2009;373(9657):31-41. treatment of schizophrenia. J Clin Psychiatry.
(CIHR) Fellowship program. 7. Leucht S, Cipriani A, SpineliL, et al. 2009;70(4):572-581.
Role of the sponsor: This funding source had Comparative efficacy and tolerability of 15 14. Kasper S, Lerman MN, McQuade RD, et al.

no role in study design, statistical analysis,
or interpretation of findings or in manuscript
preparation or submission for publication.

antipsychotic drugs in schizophrenia: a
multiple-treatments meta-analysis. Lancet.
2013;382(9896):951-962.

Efficacy and safety of aripiprazole vs
haloperidol for long-term maintenance
treatment following acute relapse of

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2018 Copyright Physicians Postgraduate Press, Inc.

e8 ® PSYCHIATRIST.COM

J Clin Psychiatry 79:2, March/April 2018


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23736279&dopt=Abstract
http://dx.doi.org/10.1007/s00213-013-3154-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24763776&dopt=Abstract
http://dx.doi.org/10.1176/appi.neuropsych.13040075
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27062667&dopt=Abstract
http://dx.doi.org/10.1111/appy.12218
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23716902&dopt=Abstract
http://dx.doi.org/10.4103/0253-7613.108322
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23450570&dopt=Abstract
https://doi.org/10.1002/14651858.CD006569.pub4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19058842&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(08)61764-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23810019&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(13)60733-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19622551&dopt=Abstract
http://dx.doi.org/10.1136/bmj.b2535
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17284127&dopt=Abstract
http://dx.doi.org/10.4088/JCP.v68n0104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18986646&dopt=Abstract
http://dx.doi.org/10.1016/j.biopsych.2008.07.033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12363115&dopt=Abstract
http://dx.doi.org/10.4088/JCP.v63n0903
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17335319&dopt=Abstract
http://dx.doi.org/10.4088/JCP.v68n0206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19323965&dopt=Abstract
http://dx.doi.org/10.4088/JCP.08m04421

20.

21.

22.

23.

schizophrenia. ThtJNetropsychopharmacol.
2003;6(4):325-337.

. LiH, LuoJ,Wang C, et al. Efficacy and safety of

aripiprazole in Chinese Han schizophrenia
subjects: a randomized, double-blind, active
parallel-controlled, multicenter clinical trial.
Schizophr Res. 2014;157(1-3):112-119.

. McQuade RD, Stock E, Marcus R, et al. A

comparison of weight change during
treatment with olanzapine or aripiprazole:

results from a randomized, double-blind study.

J Clin Psychiatry. 2004;65(suppl 18):47-56.

. Newcomer JW, Campos JA, Marcus RN, et al. A

multicenter, randomized, double-blind study
of the effects of aripiprazole in overweight
subjects with schizophrenia or schizoaffective
disorder switched from olanzapine. J Clin
Psychiatry. 2008;69(7):1046-1056.

. Potkin SG, Saha AR, Kujawa MJ, et al.

Aripiprazole, an antipsychotic with a novel
mechanism of action, and risperidone vs
placebo in patients with schizophrenia and
schizoaffective disorder. Arch Gen Psychiatry.
2003;60(7):681-690.

. Savitz AJ, Lane R, Nuamah |, et al. Efficacy and

safety of paliperidone extended release in
adolescents with schizophrenia: a randomized,
double-blind study. JAm Acad Child Adolesc
Psychiatry. 2015;54(2):126-137.e1.

Shafti SS, Kaviani H. Quetiapine versus
aripiprazole in the management of
schizophrenia. Ther Adv Psychopharmacol.
2015;5(3):166-171.

Zimbroff D, Warrington L, Loebel A, et al.
Comparison of ziprasidone and aripiprazole in
acutely ill patients with schizophrenia or
schizoaffective disorder: a randomized,
double-blind, 4-week study. Int Clin
Psychopharmacol. 2007;22(6):363-370.

Chang JS, Ahn YM, Park HJ, et al. Aripiprazole
augmentation in clozapine-treated patients
with refractory schizophrenia: an 8-week,
randomized, double-blind, placebo-controlled
trial. J Clin Psychiatry. 2008;69(5):720-731.
Chen JX, Su YA, Bian QT, et al. Adjunctive
aripiprazole in the treatment of risperidone-
induced hyperprolactinemia: a randomized,

24,

25.

26.

27.

28.

29.

30.

31.

32.

Psychotic Worsening in Aripiprazole Treatment

dauble-blind; placebo-controlled, dose-
response study. Psychoneuroendocrinology.
2015;58:130-140.

Fan X, Borba CPC, Copeland P, et al. Metabolic
effects of adjunctive aripiprazole in clozapine-
treated patients with schizophrenia. Acta
Psychiatr Scand. 2013;127(3):217-226.

Fleischhacker WW, Heikkinen ME, Olié J-P, et al.

Effects of adjunctive treatment with
aripiprazole on body weight and clinical
efficacy in schizophrenia patients treated with
clozapine: a randomized, double-blind,
placebo-controlled trial. Int J
Neuropsychopharmacol. 2010;13(8):1115-1125.
Kane JM, Correll CU, Goff DC, et al. A
multicenter, randomized, double-blind,
placebo-controlled, 16-week study of
adjunctive aripiprazole for schizophrenia or
schizoaffective disorder inadequately treated
with quetiapine or risperidone monotherapy.
J Clin Psychiatry. 2009;70(10):1348-1357.
Muscatello MR, Bruno A, Pandolfo G, et al.
Effect of aripiprazole augmentation of
clozapine in schizophrenia: a double-blind,
placebo-controlled study. Schizophr Res.
2011;127(1-3):93-99.

Raghuthaman G, Venkateswaran R, Krishnadas
R. Adjunctive aripiprazole in risperidone-
induced hyperprolactinaemia: double-blind,
randomised, placebo-controlled trial. BJPsych
Open. 2015;1(2):172-177.

Shim J-C, Shin J-GK, Kelly DL, et al. Adjunctive
treatment with a dopamine partial agonist,
aripiprazole, for antipsychotic-induced

hyperprolactinemia: a placebo-controlled trial.

Am J Psychiatry. 2007;164(9):1404-1410.
Yasui-Furukori N, Kaneda A, Sugawara N, et al.
Effect of adjunctive treatment with
aripiprazole to atypical antipsychotics on
cognitive function in schizophrenia patients.
J Psychopharmacol. 2012;26(6):806-812.
Robinson D, Woerner MG, Pollack S, et al.
Subject selection biases in clinical trials: data
from a multicenter schizophrenia treatment
study. J Clin Psychopharmacol.
1996;16(2):170-176.

Hofer A, Hummer M, Huber R, et al. Selection

33.

34.

35.

36.

37.

38.

39.

40.

41.

bias in clinicaltrials with antipsychétics. J Clin
Psychopharmacol. 2000;20(6):699-702.

Woods SW, Ziedonis DM, Sernyak MJ, et al.
Characteristics of participants and
nonparticipants in medication trials for
treatment of schizophrenia. Psychiatr Serv.
2000;51(1):79-84.

Riedel M, Strassnig M, Miiller N, et al. How
representative of everyday clinical populations
are schizophrenia patients enrolled in clinical
trials? Eur Arch Psychiatry Clin Neurosci.
2005;255(2):143-148.

Chaves AC, Seeman MV. Sex selection bias in
schizophrenia antipsychotic trials. J Clin
Psychopharmacol. 2006;26(5):489-494.

Barnett PG, Scott JY, Rosenheck RA; CSP 555
Study Group. How do clinical trial participants
compare to other patients with schizophrenia?
Schizophr Res. 2011;130(1-3):34-39.

Stroup TS, McEvoy JP, Ring KD, et al;
Schizophrenia Trials Network. A randomized
trial examining the effectiveness of switching
from olanzapine, quetiapine, or risperidone to
aripiprazole to reduce metabolic risk:
comparison of antipsychotics for metabolic
problems (CAMP). Am J Psychiatry.
2011;168(9):947-956.

Wani RA, Dar MA, Chandel RK, et al. Effects of
switching from olanzapine to aripiprazole on
the metabolic profiles of patients with
schizophrenia and metabolic syndrome: a
randomized, open-label study. Neuropsychiatr
Dis Treat. 2015;11:685-693.

Pope A, Adams C, Paton C, et al. Assessment of
adverse effects in clinical studies of
antipsychotic medication: survey of methods
used. BrJ Psychiatry. 2010;197(1):67-72.

Hughes S, Cohen D, Jaggi R. Differences in
reporting serious adverse events in industry
sponsored clinical trial registries and journal
articles on antidepressant and antipsychotic
drugs: a cross-sectional study. BMJ Open.
2014;4(7):e005535.

Papanikolaou PN, Churchill R, Wahlbeck K, et al.
Safety reporting in randomized trials of mental
health interventions. Am J Psychiatry.
2004;161(9):1692-1697.

Supplementary material follows this article.

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2018 Copyright Physicians Postgraduate Press, Inc.

J Clin Psychiatry 79:2, March/April 2018

PSYCHIATRIST.COM = e9


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25981348&dopt=Abstract
http://dx.doi.org/10.1016/j.psyneuen.2015.04.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22943577&dopt=Abstract
http://dx.doi.org/10.1111/acps.12009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20459883&dopt=Abstract
http://dx.doi.org/10.1017/S1461145710000490
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19906340&dopt=Abstract
http://dx.doi.org/10.4088/JCP.09m05154yel
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21262565&dopt=Abstract
http://dx.doi.org/10.1016/j.schres.2010.12.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27703744&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17728426&dopt=Abstract
http://dx.doi.org/10.1176/appi.ajp.2007.06071075
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21616975&dopt=Abstract
http://dx.doi.org/10.1177/0269881111405555
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8690832&dopt=Abstract
http://dx.doi.org/10.1097/00004714-199604000-00009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14609439&dopt=Abstract
http://dx.doi.org/10.1017/S1461145703003651
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24994555&dopt=Abstract
http://dx.doi.org/10.1016/j.schres.2014.05.040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15600384&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18605811&dopt=Abstract
http://dx.doi.org/10.4088/JCP.v69n0702
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12860772&dopt=Abstract
http://dx.doi.org/10.1001/archpsyc.60.7.681
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25617253&dopt=Abstract
http://dx.doi.org/10.1016/j.jaac.2014.11.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26199719&dopt=Abstract
http://dx.doi.org/10.1177/2045125315579870
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17917555&dopt=Abstract
http://dx.doi.org/10.1097/YIC.0b013e32816f7779
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18370574&dopt=Abstract
http://dx.doi.org/10.4088/JCP.v69n0505
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11106145&dopt=Abstract
http://dx.doi.org/10.1097/00004714-200012000-00019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10647137&dopt=Abstract
http://dx.doi.org/10.1176/ps.51.1.79
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15549345&dopt=Abstract
http://dx.doi.org/10.1007/s00406-004-0547-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16974190&dopt=Abstract
http://dx.doi.org/10.1097/01.jcp.0000236652.78168.ee
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21514794&dopt=Abstract
http://dx.doi.org/10.1016/j.schres.2011.03.033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21768610&dopt=Abstract
http://dx.doi.org/10.1176/appi.ajp.2011.10111609
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25792838&dopt=Abstract
http://dx.doi.org/10.2147/NDT.S80925
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20592438&dopt=Abstract
http://dx.doi.org/10.1192/bjp.bp.109.070961
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25009136&dopt=Abstract
http://dx.doi.org/10.1136/bmjopen-2014-005535
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15337661&dopt=Abstract
http://dx.doi.org/10.1176/appi.ajp.161.9.1692

THE JOURNAL OF

CLINICAL PSYCHIATRY

THE OFFICIAL JOURNAL OF THE AMERICAN SOCIETY OF CLINICAL PSYCHOPHARMACOLOGY

Supplementary Material

Article Title: Can Aripiprazole Worsen Psychosis in Schizophrenia? A Meta-Analysis of Double-Blind,
Randomized, Controlled Trials

Author(s): Hiroyoshi Takeuchi, MD, PhD; Ali Fathi, MD; Sadhana Thiyanavadivel; Ofer Agid, MD;
Gary Remington, MD, PhD, FRCPC

DOI Number: https://doi.org/10.4088/JCP.17r11489

List of Supplementary Material for the article

1. eTablel How to Report and Describe Psychotic Worsening
2. eFigurel Risk of Bias Summary

3. eFigure 2 Study Discontinuation Due to All Causes and Lack of Efficacy in Studies Switching to
Aripiprazole or Another Second-Generation Antipsychotic (n = 10)

4. eFigure 3 Study Discontinuation Due to All Causes and Lack of Efficacy in Studies Switching to
Aripiprazole or Olanzapine (n = 4)

Disclaimer

This Supplementary Material has been provided by the author(s) as an enhancement to the published article. It
has been approved by peer review; however, it has undergone neither editing nor formatting by in-house editorial
staff. The material is presented in the manner supplied by the author.

© Copyright 2018 Physicians Postgraduate Press, Inc.

Itis illegal to post this copyrighted PDF on any website. ¢ © 2018 Copyright Physicians Postgraduate Press, Inc.


https://doi.org/10.4088/JCP.17r11489

Supplementary eTable 1. How to report and describe psychotic worsening

As adverse event leading to study

As serious adverse event leading

Study As adverse event As serious adverse event . . ) . . .
discontinuation to study discontinuation

[Switching study]

Chan 2007° Psychotic disorder NA Worsening of psychosis NA

Fleischhacker 2009'° |Schizophrenic reaction NR Schizophrenic reaction NR

Kane 2002 NR Psychosis Worsening of psychosis NR

Kane 2007*2 Psychosis Psychosis NR NR
Exacerbation of Exacerbation of
schizophrenia/Psychotic schizophrenia/Psychotic

Kane 2009a"? Exacerbation of schizophrenia disorder/Paranoia/Exacerbation |NR disorder/Paranoia/Exacerbation

of schizophrenia paranoid
type/Delusion/Hallucination

of schizophrenia paranoid
type/Delusion/Hallucination

Kasper 2003 Psychosis Schizophrenia Worsening of schizophrenia NR
Li 2014" NR NA NR NA
McQuade 2004"° NR Psychosis/Schizophrenic reaction |NR NR

Psychotic Psychotic
Newcomer 2008Y7 NR di;order/Paranoia/Schizophrenia/ digorder/Paranoia/Schizophrenia/ NR

Disease Disease

progression/Schizoaffective progression/Schizoaffective
Potkin 2003"2 Psychosis Psychosis Psychosis Psychosis
Savitz 2015" Schizophrenia Worsening of schizophrenia NR NA
Shafti 2015 NR NR NA NA
Zimbroff 2007 NR NA NR NA
[Adding study]
Chang 20087 NR NA Exace_rba_tion of auditory NA

allucinations
Chen 2015% NR NR NR NR
Fan 2013* NR NA NR NA
Fleischhacker 2010® |NR rF:syCh_otiC_disorder/Auditory NR NR
allucinations
- Psychotic

Kane 2009b° Psychotic disorder disorder/Hallucinations/Paranoia NR NR
Muscatello 2011%’ NA NR NA NA
Raghuthaman 2015% [Worsening of psychotic NR NA NA
Shim 2007%° NR NR NA NR
Yasui-Furukori 2012%° |NR NR NA NA

Abbreviations: NA, not applicable; NR, not reported




Supplementary eFigure 1. Risk of bias summary
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Supplementary eFigure 2. Study discontinuation due to all causes and lack of efficacy in studies
switching to aripiprazole or another second-generation antipsychotic (N=10)

A. Study discontinuation due to all causes

Aripiprazole

Other antipsychotics

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI

1.1.1 Switching to aripiprazole

Chan 2007 (9) 11 49 10 34 11% 0.76 [0.37, 1.59] T

Fleischhacker 2009 (10) 198 355 169 348 29.6% 1.15[1.00, 1.32] ﬁ

Kane 2009a (13) 143 285 120 281 18.9% 1.17 [0.98, 1.40]

Li 2014 (15) 24 139 17 140 1.8% 1.42[0.80, 2.53] T

McQuade 2004 (16) 116 156 113 161 32.2% 1.06 [0.92, 1.21] 1

Newcomer 2008 (17) 32 88 22 85 2.9% 1.40[0.89, 2.21] I

Potkin 2003 (18) 74 202 37 99 6.1% 0.98[0.72, 1.34] T

Savitz 2015 (19) 26 115 28 113 2.8% 0.91[0.57, 1.45] T

Shafti 2015 (20) 0 25 0 25 Not estimable

Zimbroff 2007 (21) 39 129 40 127 45% 0.96 [0.67, 1.39] -

Subtotal (95% ClI) 1543 1413 100.0% 1.10[1.02, 1.19] ‘

Total events 663 556

Heterogeneity: Tau? = 0.00; Chi2 = 5.67, df = 8 (P = 0.68); I2 = 0%

Test for overall effect: Z = 2.48 (P = 0.01)
f f f i
0.01 0.1 1 10 100

Favours aripiprazole Favours others
B. Study discontinuation due to lack of efficacy
Aripiprazole Other antipsychotics Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI

1.2.1 Switching to aripiprazole

Chan 2007 (9) 2 49 0 34 1.0% 3.50[0.17, 70.69]

Fleischhacker 2009 (10) 53 355 41 348 32.3% 1.27 [0.87, 1.85] ILE

Kane 2009a (13) 31 285 10 281 14.5% 3.06 [1.53, 6.12] -

Li 2014 (15) 10 139 7 140  8.8% 1.44[0.56, 3.67] T

McQuade 2004 (16) 23 156 14 161 16.9% 1.70 [0.91, 3.17] T

Newcomer 2008 (17) 7 88 0 85 1.1%  14.49[0.84, 249.91] ’

Potkin 2003 (18) 17 202 8 99 11.3% 1.04 [0.47, 2.33] -

Savitz 2015 (19) 1 115 4 113 6.4% 2.70[0.89, 8.24] T

Shafti 2015 (20) 0 25 0 25 Not estimable

Zimbroff 2007 (21) 9 129 6 127  7.8% 1.48 [0.54, 4.03] -

Subtotal (95% CI) 1543 1413 100.0% 1.65[1.22, 2.22] ‘

Total events 163 90

Heterogeneity: Tau? = 0.03; Chi2 = 9.58, df = 8 (P = 0.30); 12 = 16%

Test for overall effect: Z = 3.29 (P = 0.0010)
f f f i
0.01 0.1 1 10 100
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Supplementary eFigure 3. Study discontinuation due to all causes and lack of efficacy in studies switching
to aripiprazole or olanzapine (N=4)

A. Study discontinuation due to all causes

Aripiprazole Other antipsychotics Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

1.1.1 Switching to aripiprazole

Fleischhacker 2009 (10) 198 355 169 348 35.4% 1.15[1.00, 1.32]

Kane 2009a (13) 143 285 120 281 22.6% 1.17 [0.98, 1.40]

McQuade 2004 (16) 116 156 113 161 38.5% 1.06 [0.92, 1.21]

Newcomer 2008 (17) 32 88 22 85 3.5% 1.40[0.89, 2.21] I
Subtotal (95% CI) 884 875 100.0% 1.13[1.04, 1.23] ’
Total events 489 424

Heterogeneity: Tau? = 0.00; Chi2 = 2.13, df = 3 (P = 0.55); 12 = 0%
Test for overall effect: Z = 2.77 (P = 0.006)
! 1 1 ]
I T T 1
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B. Study discontinuation due to lack of efficacy

Aripiprazole Other antipsychotics Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
1.2.1 Switching to aripiprazole
Fleischhacker 2009 (10) 53 355 a1 348  39.1% 1.27[0.87, 1.85] T
Kane 2009a (13) 31 285 10 281 27.5% 3.06 [1.53, 6.12] —
McQuade 2004 (16) 23 156 14 161 29.8% 1.70[0.91, 3.17] T
Newcomer 2008 (17) 7 88 0 85 3.6%  14.49[0.84, 249.91] '
Subtotal (95% CI) 884 875 100.0% 1.92[1.10, 3.35] ‘
Total events 114 65

Heterogeneity: Tau? = 0.17; Chi2 = 7.32, df = 3 (P = 0.06); I2 = 59%
Test for overall effect: Z = 2.29 (P = 0.02)
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