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Background: While recent meta-analyses have reported the superiority of antipsychotic polypharmacy (APP)
over antipsychotic monotherapy (APM) in schizophrenia, switching to APM can be beneficial in terms of side ef-
fects. To determine whether patients receiving APP should switch to APM or stay on APP, we conducted a system-
atic review and meta-analysis.

Methods: Randomized controlled trials (RCTs) examining a switch from APP to APM vs. staying on APP were sys-
tematically selected from a previous meta-analysis comparing APP with APM in patients with schizophrenia. In
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A(rel}:i/:)(;;c;otics addition, we conducted an updated systematic literature search using MEDLINE, Embase, and Cochrane Central
Monotherapy Register of Controlled Trials. Data on study discontinuation, relapse, psychopathology, neurocognition, extrapy-
Polypharmacy ramidal symptoms, and body weight/body mass index (BMI) were extracted and synthesized.

Combination Results: A total of 6 RCTs involving 341 patients were included. All studies examined a switch from 2 antipsy-

Schizophrenia chotic agents to a single agent. Clozapine-treated patients were included in 3 studies. There was a significant dif-
ference in study discontinuation due to all causes in favor of staying on APP (N = 6,n = 341, RR = 2.28,95% Cl =
1.50-3.46, P< 0.001). There were no significant differences in relapse, any psychopathology, neurocognition, ex-
trapyramidal symptoms, or body weight/BMI between the 2 groups. The quality of evidence was low to very low.
Conclusions: The findings suggest that clinicians should closely monitor patient condition when switching to APM
after receiving 2 antipsychotics. Given the low to very low overall quality of the evidence, the findings should be
considered preliminary and inconclusive.

© 2019 Elsevier B.V. All rights reserved.

1. Introduction

Recent meta-analyses have demonstrated the superior efficacy of
antipsychotic polypharmacy (APP) over antipsychotic monotherapy
(APM) in schizophrenia (Correll et al., 2009; Galling et al., 2017;
Taylor et al., 2012), although the significance disappeared when limited
to double-blind trials in the most recent one (Galling et al., 2017). In
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addition, a cohort study reported that APP was favored over APM in
terms of rehospitalization (Tiihonen et al., 2019) and mortality
(Katona et al., 2014), which is inconsistent with previous findings
(Joukamaa et al.,, 2006; Waddington et al., 1998). Meanwhile, it appears
that APP is associated with more frequent side effects than APM, includ-
ing extrapyramidal symptoms (Carnahan et al., 2006), metabolic distur-
bances (Correll et al., 2007), and neurocognitive deficits (Chakos et al.,
2006; Hori et al.,, 2006). Additionally, the complex drug regimen of
APP increases the risk of nonadherence to antipsychotics (Fenton
etal, 1997).

The prevalence of APP has been increasing in real-world clinical set-
tings (Gilmer et al., 2007; McCue et al., 2003; Nielsen et al., 2010) with
the rate of 19.6% (Gallego et al., 2012), which can be interpreted as
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clinical efforts to manage treatment resistance and insufficient response
to antipsychotic treatment (Malandain et al., 2018). On the other hand,
a study reported that antipsychotics were inadequately combined with-
out optimizing the dose of a single agent (Tsutsumi et al., 2011). In ad-
dition, clinical guidelines for the treatment of schizophrenia generally
recommend APM (Buchanan et al., 2010; Galletly et al.,, 2016; Hasan
et al,, 2013, 2012; Remington et al., 2017). With this background, clini-
cians may try to switch from APP to APM.

While a switch from APP to APM can improve medication adher-
ence, side effects, and neurocognitive function, it may increase the risk
of worsening symptoms. The question remains unclear whether pa-
tients with schizophrenia receiving APP should switch to APM or stay
on APP. To date, there have been a number of randomized controlled tri-
als (RCTs) comparing switching to APM with staying on APP (Borlido
et al,, 2016; Constantine et al., 2015; Essock et al., 2011); however, no
meta-analysis has been available. To answer this clinically important
question, we conducted a systematic review and meta-analysis of
RCTs examining a switch from APP to APM vs. staying on APP in patients
with schizophrenia.

2. Methods
2.1. Literature search and study selection

There exists a meta-analysis conducted by Ortiz-Orendain et al.
(2017), including 62 RCTs with treatment arms consisting of APP
along with APM in patients with schizophrenia spectrum disorders
(i.e., schizophrenia, schizoaffective disorder, and schizophreniform dis-
order). From these 62 studies, we first selected the studies that met the
following additional eligibility criteria: (1) examining switching from
APP (i.e., receiving 22 antipsychotic agents simultaneously) to APM
(i.e., receiving a single antipsychotic agent) vs. staying on APP; and
(2) reporting in English.

Considering that Ortiz-Orendain et al. performed their literature
search a few years ago, we conducted an updated systematic literature
search (last search: May 9,2019). MEDLINE, Embase, and Cochrane Cen-
tral Register of Controlled Trials (CENTRAL) were searched with the fol-
lowing keywords: (antipsychotic* OR neuroleptic*) AND (combin* OR
add-on* OR addition* OR supplement® OR cotreatment* OR co-
treatment™ OR adjunctive® OR concurrent® OR concomitant® OR simul-
taneous® OR parallel* OR polypharmacy* OR polytherapy* OR aug-
ment*) and with limitations of randomized controlled trial, humans,
publication since 2016, and English language. Two authors (K.M. and
T.T.) independently conducted the literature search in accordance
with the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) Statement (Moher et al., 2009). Studies that met
the following eligibility criteria were selected: (1) RCTs; (2) including
>70% of patients with schizophrenia spectrum disorders
(i.e., schizophrenia, schizoaffective disorder, and schizophreniform dis-
order); and (3) examining switching from APP to APM vs. staying on
APP. Any disagreements about study selection were resolved by consen-
sus with 2 other authors (Y.T. and H.T.).

Risk of bias for each included study was assessed according to the
Cochrane Handbook for Systematic Reviews of Interventions (available
at http://handbook.cochrane.org).

2.2. Data extraction

Two authors (K.M. and T.T.) independently extracted the following
clinical outcome data in both switching to APM and staying on APP
groups from the selected studies: (1) number of patients who
discontinued the study due to all causes, lack of efficacy, and side ef-
fects; (2) number of patients who relapsed and were hospitalized;
(3) mean =+ standard deviation (SD) changes from baseline to endpoint
in the Positive and Negative Syndrome Scale (PANSS) (Kay et al., 1987)
or the Brief Psychiatric Rating Scale (BPRS) (Overall and Gorham, 1962)

total scores, the PANSS or BPRS positive and negative subscale scores,
and the Clinical Global Impression-Severity scale (CGI-S) (Guy, 1976)
scores as psychopathology measures; (4) mean + SD changes in the
Brief Assessment of Cognition in Schizophrenia (BACS) (Keefe et al.,
2008) composite scores; (5) mean £ SD changes in the Simpson-
Angus Scale (SAS) (Simpson and Angus, 1970) total scores, the Barnes
Akathisia Rating Scale (BARS) (Barnes, 1989) total or global scores,
and the Abnormal Involuntary Movement Scale (AIMS) (Guy, 1976)
total or Item 8 scores; (6) mean + SD changes in serum prolactin levels;
and (7) mean =+ SD changes in body weight/body mass index (BMI).
Any disagreements about data extraction were resolved by consensus
with 2 other authors (Y.T.and H.T.). If reports on the studies did not pro-
vide sufficient data, we contacted the corresponding authors in an at-
tempt to obtain additional information; the authors of 3 studies
provided additional data.

2.3. Data analysis

Meta-analyses were performed using Review Manager (RevMan)
version 5.3. Outcome data were combined and compared between the
switching to APM and staying on APP groups. The primary outcome
was study discontinuation due to all causes. For dichotomous and con-
tinuous outcomes, pooled estimates of risk ratios (RRs) and standard-
ized mean differences (SMDs) were calculated with 2-sided 95%
confidence intervals (CIs) using a random-effects model, respectively.
Study heterogeneities were quantified using P statistic with s > 50% in-
dicating significant heterogeneity. All effect sizes with a P < 0.05 were
considered significant.

As sensitivity analyses, we separately analyzed the following sets of
studies to exclude the influence of study quality, study duration,
switching strategy to APM, clozapine use, and antipsychotic dose reduc-
tion: (1) double-blind studies; (2) studies with a >2-month duration;
(3) studies not abruptly discontinuing an antipsychotic agent when
switching to APM; (4) studies not including patients receiving cloza-
pine; and (5) studies including patients receiving mean chlorpromazine
equivalent (CPZE) dose of <600 mg/day in either switching to APM or
staying on APP group.

Publication bias was assessed using visual inspection of funnel plots
for each outcome, since there were only 6 studies included in the anal-
ysis. If they do not show obvious asymmetry, it indicates a low possibil-
ity of significant publication bias.

Finally, we assessed overall quality of the evidence regarding the ef-
fects of switching to APM vs. staying on APP on each clinical outcome ac-
cording to the Grading of Recommendations, Assessment, Development
and Evaluation (GRADE) Handbook (available at http://gdt.
guidelinedevelopment.org/app/handbook/handbook.html).

3. Results
3.1. Included studies

Six studies (4 from Ortiz-Orendain's meta-analysis and 2 from the
additional literature search) (Borlido et al., 2016; Constantine et al.,
2015; Essock et al., 2011; Hori et al., 2013; Repo-Tiihonen et al., 2012;
Yoon et al.,, 2016) including 341 patients (n = 177 for switching to
APM and n = 164 for staying on APP) met the eligibility criteria and
were included in our meta-analysis (Fig. 1). The characteristics of the in-
cluded studies are summarized in Table 1. All studies were published in
2000 or later and reduced the number of antipsychotics from 2 to 1.
Among the studies, 2, 3, and 1 were double-blind, rater-blind, and
open-label trials, and 1 and 3 had a study duration of <2 months and
<6 months, respectively. Five studies gradually discontinued antipsy-
chotics when switching from APP to APM. Three studies did not include
patients receiving clozapine and 3 studies included patients receiving
mean CPZE dose of >600 mg/day in either group.
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Records identified through MEDLINE,
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Included | Articles included: N=6 |

Fig. 1. PRISMA flow diagram of the literature search.

The results of risk of bias assessment are displayed in Supplementary
eFig. 1. Most studies did not clearly report random sequence generation
or allocation concealment. None of the studies were sponsored by phar-
maceutical industry.

3.2. Study discontinuation

There was a significant difference in study discontinuation due to all
causes in favor of staying on APP (N = 6, n = 341, RR = 2.28,95% Cl =
1.50-3.46, P = 0.0001, ¥ = 0%) (Fig. 2). No significant difference was
found in study discontinuation due to lack of efficacy or side effects be-
tween the 2 groups (Fig. 2). The overall quality of the evidence was low
(Supplementary eTable 1).

3.3. Relapse and efficacy

There were no significant differences in relapse or any psychopa-
thology outcomes (the PANSS/BPRS total, positive subscale, and nega-
tive subscale scores and the CGI-S scores) between the 2 groups
(Fig. 3). Only 1 study contributed to the synthesized data for hospitali-
zation and the BACS composite scores. The overall quality of the evi-
dence was low to very low (Supplementary eTable 1).

3.4. Side effects

There was no significant difference but a significant study heteroge-
neity in body weight/BMI between the 2 groups. Only 1 study contrib-
uted to the synthesized data for the SAS, BARS, or AIMS scores
(Supplementary eFig. 2). No data was available for serum prolactin
levels. The overall quality of the evidence was very low (Supplementary
eTable 1).

3.5. Sensitivity analyses

There were no significant differences in any clinical outcomes to
which >2 studies contributed between the switching to APM and
staying on APP groups in double-blind studies (N = 2) (Supplementary
eTable 2). There was a significant difference in study discontinuation
due to all causes in favor of staying on APP in the following studies:
studies with a >2-month duration (N = 5), studies not abruptly

discontinuing an antipsychotic when switching to APM (N = 5), studies
not including patients receiving clozapine (N = 3), and studies includ-
ing patients receiving mean CPZE doses of <600 mg/day (N = 2) (Sup-
plementary eTable 2). There was also a significant difference in study
discontinuation due to lack of efficacy in favor of staying on APP in stud-
ies with a >2-month duration (N = 4), studies not including patients re-
ceiving clozapine (N = 3), and studies including patients receiving
mean CPZE doses of <600 mg/day (N = 2) (Supplementary eTable 2).

4. Discussion

The current meta-analysis revealed that staying on APP was sig-
nificantly superior to switching to APM for study discontinuation
due to all causes; however, it also demonstrated no significant differ-
ences in any other clinical outcomes such as discontinuation due to
lack of efficacy or side effects, relapse, psychopathology,
neurocognition, extrapyramidal symptoms, and body weight/BMI
between the 2 groups. The overall quality of the evidence was low
or very low. The largest study included in this meta-analysis re-
ported that the majority of patients who discontinued the study sim-
ply returned to receiving their previous APP regimens (Essock et al.,
2009); thus, it may be worth trying to switch to APM if necessary
since this type of strategy is commonly used in the real-world clinical
settings. On the other hand, given that no significant benefits of
switching to APM have been observed, clinicians should carefully de-
termine whether to switch to APM or stay on APP based on each pa-
tient situation. It should be noted that all included RCTs evaluated
switching from 2 antipsychotic agents to 1 agent; thus, our finding
cannot not apply to situations where the number of antipsychotic
agents is reduced in patients receiving 3 or more agents.

Some studies have shown that APP is associated with high-dose
antipsychotic treatment (Procyshyn et al., 2010; Suzuki et al.,
2004). However, since none of the included studies reported the
doses of antipsychotics after intervention, the degree to which anti-
psychotic doses reduced cannot be evaluated in this meta-analysis.
Also, in the switching to APM group, an increase in the dose of an an-
tipsychotic was allowed in more than half of the studies (Borlido
et al,, 2016; Constantine et al., 2015; Essock et al., 2011; Hori et al.,
2013). Among the 6 studies, 3 studies included patients receiving
mean CPZE doses of 2600 mg/day in either switching to APM or



Table 1

Summary of randomized controlled trials examining switching to antipsychotic monotherapy vs. staying on antipsychotic polypharmacy in patients with schizophrenia.

Study design Inclusion criteria Antipsychotic treatment APP APM
Study name Blinding Study Duration  Diagnosis Symptoms Antipsychotic  Antipsychotic Clozapine Total, Outpatients, Male, Mean Mean Total, Outpatients, Male, Mean Mean
duration of treatment: type and users N N N age illness N N N age illness
switching duration dose, mg/day (SD), duration (SD), duration
to APM years (SD), year (SD),
years years
Borlido 2016 Double 12 0 SCZ,SCA  NA >30 days 2 APs, APP: 241 N=15(8in 17 12 10 48 NA 18 14 14 47 NA
blind  weeks (128), APM: 329 APM, 7 in (27-68)* (26-64)?
(202) APP)
Constantine Rater 12 Within 60 SCZ,SCA  Chronic and stable for>3 ~ >90 days 2 APs, APP: 1236 N2 1° 47¢ 47¢ 21¢ 47.0 12.7 43¢ 43¢ 21¢ 439 10.6
2015 blind months  days months (555), APM: 987 (11.1)¢ (8.6)° (9.6)° (6.9)°
(321)
Essock 2011 Rater 6 Within30 SCZ SCA  Chronic and stable for>3 26 months 2 APs, APP: 326,  None 62¢  62¢ 349 NA NA 654 65¢ 500 NA NA
blind months  days months APM: 388
Hori 2013 Rater 24 Within 12 SCZ Chronic and stable for >3 >3 months 2 APs, APP: 635  None 18° 18° 10° 36.1 235 17¢ 17¢ 9° 36.6 24.7
blind weeks weeks months (204), APM: 618 (10.2)¢ (6.0)¢ (11.9)¢ (4.8)°
(186)
Repo-Tiihonen Double 12 4weeks  SCZ Chronic and seriously ill >2 months Clozapine and N=12(l 5 0 4 50(9.6) NA 7 0 7 441 NA
2012 blind weeks (insufficient response to olanzapine, doses participants) (7.6)
clozapine-olanzapine were not
combination therapy) reported.
Yoon 2016 Open 4weeks 4weeks  SCZ SCA, Chronicand stable for>2  >1 month Aripiprazole and  None 14¢ NA 2¢ 35.0 8.9 18°¢ NA 4¢ 34.7 8.4
label SCF months, with another AP, APM: (7.3)¢ (6.6)° (8.0)¢ (7.4)°

hyperprolactinemia

610 (256), APP:
586 (268)

Abbreviations: AP, antipsychotic; APM, antipsychotic monotherapy; APP, antipsychotic polypharmacy; SCZ, schizophrenia; SCA, schizoaffective disorder; SCF, schizophreniform disorder; SD, standard deviation; NA, not assessed.

a
b

Median (range).

c

4 Number at baseline.

The exact number was not reported.
Number included in final analysis.

25-05 (6102) 60Z Y24pasay piuaiydoziyds / 1o 32 S N
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Switchingto APM  Staying on APP 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 Study discontinuation due to all causes
Borlido 2016 5 18 2 17 7.8% 2.36[0.53, 10.58] ==
Constantine 2015 27 52 " 52 51.1% 2.45[1.37, 4.41) —i—
Essock 2011 18 58 8 56 31.4% 2.17[1.03, 4.59] -
Hori 2013 3 20 1 19 3.7% 2.85(0.32, 25.07)
Repo-Tiihonen 2012 0 7 1 5 1.9% 0.25(0.01,5.13]
Yoon 2016 4 22 1 15 4.0% 2.73[0.34, 22.07)
Subtotal (95% Cl) 177 164 100.0% 2.28[1.50, 3.46] B>
Total events 57 24
Heterogeneity: Tau®= 0.00; Chi*= 2.21, df=5 (P = 0.82); F= 0%
Test for overall effect: Z= 3.85 (P = 0.0001)
1.1.2 Study discontinuation due to lack of efficacy
Borlido 2016 4 18 1 17 223% 3.78[0.47,30.50] =
Essock 2011 1" 58 2 56  40.5% 5.31 [1.23, 22.89] EE —
Hori 2013 2 20 0 19 11.7% 4.76 [0.24,93.19]
Repo-Tiihonen 2012 0 g 1 5 11.4% 0.25(0.01,5.13]
Yoon 2016 1 22 1 15 141% 0.68 [0.05, 10.07)
Subtotal (95% Cl) 125 112 100.0% 2.57[0.90, 7.36] e
Total events 18 5
Heterogeneity: Tau*= 0.16; Chi*= 4.46, df= 4 (P = 0.35); F=10%
Test for overall effect: Z=1.76 (P = 0.08)
1.1.3 Study discontinuation due to side effects
Borlido 2016 0 18 0 17 Not estimahle
Essock 2011 1 58 5 56 100.0% 0.19[0.02, 1.60] .
Hori 2013 0 20 0 19 Not estimahle
Repo-Tiihonen 2012 0 i 0 8 Not estimable
Yoon 2016 0 22 0 15 Not estimable
Subtotal (95% Cl) 125 112 100.0% 0.19[0.02, 1.60] R
Total events 1 5
Heterogeneity. Not applicable
Test for overall effect. Z=1.52 (P=0.13)

0.01 0.1 10 100

Test for subaroup differences: Chi*= 5.16, df= 2 (P = 0.08), F=61.3%

Favours switching to APM  Favours staying on APP

Fig. 2. Study discontinuation. Abbreviations: APM, antipsychotic monotherapy; APP, antipsychotic polypharmacy; CI, confidence interval.

staying on APP group (Constantine et al., 2015; Hori et al., 2013;
Yoon et al., 2016). After excluding these studies, the superiority of
staying on APP for study discontinuation due to all causes remained
unchanged and study discontinuation due to lack of efficacy became
statistically significant, which suggests that switching to APM is as-
sociated with a risk of study discontinuation regardless of the base-
line total dose of the 2 antipsychotics.

When switching antipsychotics, gradual discontinuation of the cur-
rent antipsychotic is generally recommended (Buckley, 2007; Cerovecki
et al., 2013; Correll, 2010; Lambert, 2007; Newcomer et al., 2013), al-
though a recent meta-analysis has reported no significant differences
in any clinical outcomes between immediate and gradual discontinua-
tion (Takeuchi et al,, 2017). This strategy can be applied when switching
from APP to APM. Given that the majority of RCTs included in this meta-
analysis employed a gradual switch to APM with the duration ranging
from 4 to 12 weeks, more gradual switching from APP to APM may be
desirable to minimize the risk of study discontinuation.

It is important to consider which types of antipsychotics are com-
bined in each study. To date, several studies have examined adding an-
other antipsychotic to clozapine in patients with treatment-resistant
schizophrenia and indicated a modest benefit from adjunctive antipsy-
chotic treatment (Bartoli et al., 2019; Taylor et al., 2012; Tiihonen et al.,
2019). However, research examining the effect of switching from
clozapine-another antipsychotic combination to clozapine or another
antipsychotic monotherapy is scarce. In this meta-analysis, 2 studies re-
ported antipsychotic combinations that included clozapine at least for
some patients (Borlido et al., 2016; Constantine et al., 2015) and 1
study administered clozapine to all patients (Repo-Tiihonen et al.,
2012). Repo-Tiihonen et al. targeted patients receiving clozapine-
olanzapine therapy and attempted to discontinue the olanzapine that
had been previously added to clozapine. Contrary to the findings of

this meta-analysis, they found no significant difference in study discon-
tinuation between the 2 groups (Repo-Tiihonen et al., 2012); however,
the sensitivity analysis confirmed that there remained a significant dif-
ference in study discontinuation due to all causes in favor of staying on
APP in the studies that did not include patients receiving clozapine.
More evidence is required to establish the effects of switching from
APP to APM, especially focusing on clozapine. Another issue that should
be examined is switching from non-clozapine APP to clozapine mono-
therapy. A recent analysis indicated that clozapine monotherapy is as-
sociated with better outcomes than non-clozapine APP (Velligan et al.,
2015).

The results of the current meta-analysis should be interpreted with
caution for several reasons. First, additional data, especially for continu-
ous variables, were not obtained, although we contacted the authors of
all included studies. Second, only 2 of the 6 studies were conducted in a
double-blind design, which may have affected the results. Third, in most
studies patients were in the chronic phase of schizophrenia, which indi-
cates that the results may not apply to patients in the early stages of
schizophrenia. Fourth, the number of included studies was small,
which could lead to type 2 error. Fifth, the definition of APP (e.g., the
lowest dose of combined antipsychotic) was not clearly defined in
most studies. Only Essock et al. stated that patients receiving
<100 mg/day of quetiapine were excluded (Essock et al., 2011). Lastly,
the duration of all studies was <1 year, which may have underestimated
the risk of study discontinuation because after limiting studies to those
with a 22 month duration, staying on APP was found to be superior to
switching to APM in terms of study discontinuation due to lack of effi-
cacy. In addition, the second largest and only study with a 1-year dura-
tion, reported that patients frequently experienced symptom
exacerbation during the second 6 months after switching from APP to
APM (Constantine et al., 2015). Taken together, double-blind RCTs
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(A) Relapse
Switching to APM  Staying on APP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.2.1 Relapse
Boarlido 2016 4 18 1 17 38.7% 3.78[0.47, 30.50]
Hori 2013 1 20 1] 19 17.5% 286012 66.11]
Repo-Tiihonen 2012 a 7 1 8 19.0% 0.25[0.01,513]
Yoon 2016 1 22 1 18 239% 0.68 [0.05,10.07]
Subtotal (95% CI) 67 56 100.0% 1.43[0.38, 5.32]
Total events 6 3

Heterogeneity: Tau®=0.00; Chi®= 2.59, df= 3 (P = 0.46);, F= 0%
Testfor overall effect: Z=0.53 (P = 0.59)

1.2.2 Hospitalization

Essock 2011 7 58 1] 56 100.0% 1.35[0.46, 4.01]
Subtotal (95% CI) 58 56 100.0% 1.35[0.46, 4.01]
Total events 7 g

Heterogeneity: Mot applicable
Test for overall effect: Z=0.54 (P = 0.59)

=

0.01
Testfor subgroup differences: Chi*= 0.00, df=1 (P = 0.95), F= 0%

(B) Efficacy

Switching to APM Staying on APP Std. Mean Difference

0.1

Std. Mean Difference

10

Favours switching to APM  Favours staying on APP

100

55

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.3.1 PANSS/BPRS total

Eorlido 2016 -29 569 13 -2493 69 18 447% 0.00[-0.74,0.75]

Hori 2013 -2.23 478 17 -076 476 18 553% -0.30 [-0.97,0.37]

Subtotal (95% CI) 30 33 100.0% -0.16 [-0.66, 0.33]

Heterogeneity: Tau®= 0.00; Chi*=0.36, df=1 (P =0.58); F=0%

Testfor overall effect Z=0.65 (P=052)

1.3.2 PANSS/BPRS positive subscale

Earlido 2016 -1.2 238 13 -08 316 15  44.5% -0.14 [-0.88, 0.61] L

Hori 2013 -0.76  1.66 17 -035 1.78 18 555% -0.23 [-0.90, 0.43] ———
Subtotal (95% CI) 30 33 100.0% -0.19 [-0.69, 0.31] —afgRRR—

Heterogeneity: Tau®= 0.00; Chi*=0.03, df=1 (P =0.88), F=0%
Testfor overall effect Z=0.75 (P = 0.45)

1.3.3 PANSS/BPRS negative subscale

Eorlido 2016 -0s 1A 13 -16 272 16 48.0% 0.46 [-0.29,1.22]
Hori 2013 -0.94 278 17 -0058 1.1 18 52.0% -0.41 [-1.08, 0.26]
Subtotal (95% CI) 30 33 100.0% 0.01 [-0.85, 0.86]

Heterogeneity: Tau®= 0.25; Chi*= 2.87, df=1 (P = 0.09), F= 65%
Testfor overall effect: Z=0.02 {P = 0.98)

1.3.4 CGI-S

Earlido 2016 -0.46  1.05 13 -0.43 063 14 100.0% 0.08 [-0.66, 0.82]
Repo-Tiihonen 2012 0 0 7 0.2 D45 5 Mot estimahle
Subtotal (95% CI) 20 20 100.0% 0.08 [-0.66, 0.82]

Heterogeneity: Mot applicable
Test for overall effect: Z=0.21 (P =0.83)

1.3.5 BACS composite z-score

Hori 2013 012 022 18 022 0325 17 100.0% -0.42 [-1.09, 0.26]
Subtotal (95% CI) 18 17 100.0% -0.42[-1.09, 0.26]

Heterogeneity: Mot applicable
Testfor averall effect Z=1.21 (P=0.22)

-

e

-2
Testfor subaroup differences: Chi*=1.12, df=4 (P=0.89, F=0%

R 0

T

1

Favours switching to APM  Favours staying on APP

Fig. 3. Relapse and efficacy. Abbreviations: APM, antipsychotic monotherapy; APP, antipsychotic polypharmacy; CI, confidence interval; PANSS, Positive and Negative Syndrome Scale;
BPRS, Brief Psychiatric Rating Scale; SMD, standardized mean difference; CGI-S, Clinical Global Impression-Severity scale; BACS, Brief Assessment of Cognition in Schizophrenia.

with a longer duration examining various combinations of antipsy- very low, more evidence on this clinically important issue is needed

chotics are warranted to confirm these findings. urgently.
In conclusion, the current meta-analysis of 6 RCTs comparing

switching to APM with staying on APP demonstrated a significant differ- org/10.1016/j.schres.2019.05.030.

ence in study discontinuation due to all causes in favor of staying on
APP, but there were no significant differences in relapse, efficacy, or Role of funding source
side effects. Given that the overall quality of the evidence was low to None.

Supplementary data to this article can be found online at https://doi.


https://doi.org/10.1016/j.schres.2019.05.030
https://doi.org/10.1016/j.schres.2019.05.030

56 K. Matsui et al. / Schizophrenia Research 209 (2019) 50-57

Contributors

Drs. Matsui, Tokumasu, Takekita, and Takeuchi designed the study. Drs. Matsui and
Tokumasu conducted the systematic literature search, data extraction, and meta-
analyses. Drs. Matsui, Tokumasu, Takekita, and Takeuchi prepared the first draft of the
manuscript. All authors provided significant contributions to the manuscript and have ap-
proved the final manuscript.

Declaration of Competing Interest

Dr. Matsui has received speaker's honoraria from Eisai, Meiji Seika Pharma, Mochida,
MSD, Otsuka, and Yoshitomiyakuhin, and a research grant from Eisai.

Dr. Tokumasu has no competing interests to disclose.

Dr. Takekita has received speaker's honoraria from Daiichi Sankyo, Eisai, Janssen, Meiji
Seika Pharma, MSD, Ono, Otsuka, Pfizer, Sumitomo Dainippon Pharma, and UCB, and con-
sultant fees from Janssen, Meiji Seika Pharma, and Sumitomo Dainippon Pharma.

Dr. Inada has received speaker's honoraria from Eisai, Eli Lilly, Janssen, Meiji Seika
Pharma, Mitsubishi Tanabe Pharma, Mochida, MSD, Novartis, Otsuka, Shionogi, Sumitomo
Dainippon Pharma, and Yoshitomiyakuhin, and research grants from Ministry of Health,
Labor and Welfare, Mitsubishi Tanabe Pharma, MSD, and National Center of Neurology
and Psychiatry.

Dr. Kanazawa has received speaker's honoraria from Eisai, Eli Lilly, Janssen, Meiji Seika
Pharma, Mitsubishi Tanabe Pharma, Otsuka, Pfizer, and Sumitomo Dainippon Pharma.

Dr. Kishimoto has received speaker’s honoraria from AbbVie, Daiichi Sankyo, Eli Lilly,
Janssen, Meiji Seika Pharma, Mochida, MSD, Novartis, Otsuka, Pfizer, and Sumitomo Dainippon
Pharma, consultant fees from Meiji Seika Pharma, Otsuka, Sumitomo Dainippon Pharma, and
Taisho, and research grants from Mochida, Otsuka, and Sumitomo Dainippon Pharma.

Dr. Takasu has received speaker's honoraria from Janssen.

Dr. Tani has received a fellowship grant from Eli Lilly, speaker's honoraria from Otsuka,
Sumitomo Dainippon Pharma, and Yoshitomiyakuhin, and manuscript fees from
Sumitomo Dainippon Pharma and Wiley.

Dr. Tarutani has received speaker's honoraria from Eli Lilly, Janssen, Meiji Seika
Pharma, Nippon Shinyaku, Otsuka, Sumitomo Dainippon Pharma, and Yoshitomiyakuhin.

Dr. Hashimoto has received speaker's honoraria from Janssen, Meiji Seika Pharma,
Novartis, Otsuka, and Sumitomo Dainippon Pharma, research grants from Ministry of Ed-
ucation, Culture, Sports, Science and Technology.

Dr. Yamada has received speaker's honoraria from Janssen, Meiji Seika Pharma,
Mitsubishi Tanabe Pharma, Novartis, Otsuka, Sumitomo Dainippon Pharma, and
Yoshitomiyakuhin, and research grants from Ministry of Education, Culture, Sports, Sci-
ence and Technology.

Dr. Yamanouchi has received speaker's honoraria from Janssen, Otsuka, and
Sumitomo Dainippon Pharma, and research grants from Eisai, Janssen, Meiji Seika Pharma,
MSD, and Otsuka.

Dr. Takeuchi has received fellowship grants from Astellas Foundation for Research on
Metabolic Disorders, the Canadian Institutes of Health Research (CIHR), Centre for Addic-
tion and Mental Health (CAMH) Foundation, and the Japanese Society of Clinical
Neuropsychopharmacology, speaker's honoraria from Meiji Seika Pharma, Mochida,
Otsuka, Sumitomo Dainippon Pharma, and Yoshitomiyakuhin, and manuscript fees from
Sumitomo Dainippon Pharma.

Acknowledgments
The present study was partly supported by the Health and Labor Sciences Research
Grants (H29-Seishin-Ippan-001).

References

Barnes, T.R., 1989. A rating scale for drug-induced akathisia. Br. J. Psychiatry 154,
672-676.

Bartoli, F., Crocamo, C,, Di, C,, Esposito, G., Innocenzo, T., Verrengia, E., Clerici, M., Carra, G.,
2019. Adjunctive second-generation antipsychotics for specific symptom domains of
schizophrenia resistant to clozapine: a meta-analysis. J. Psychiatr. Res. 108, 24-33.
https://doi.org/10.1016/j.jpsychires.2018.11.005.

Borlido, C., Remington, G., Graff-Guerrero, A., Arenovich, T., Hazra, M., Wong, A.,
Daskalakis, Z.J., Mamo, D.C., 2016. Switching from 2 antipsychotics to 1 antipsychotic
in schizophrenia: a randomized, double-blind, placebo-controlled study. ]. Clin. Psy-
chiatry 77, e14-e20. https://doi.org/10.4088/JCP.14m09321.

Buchanan, RW., Kreyenbuhl, J., Kelly, D.L., Noel, .M., Boggs, D.L,, Fischer, B.A., Himelhoch,
S., Fang, B., Peterson, E., Aquino, P.R., Keller, W., Schizophrenia Patient Outcomes
Research Team (PORT), 2010. The 2009 schizophrenia PORT psychopharmacological
treatment recommendations and summary statements. Schizophr. Bull. 36, 71-93.
https://doi.org/10.1093/schbul/sbp116.

Buckley, P.F.,, 2007. Receptor-binding profiles of antipsychotics: clinical strategies when
switching between agents. J. Clin. Psychiatry 68 (Suppl. 6), 5-9.

Carnahan, RM,, Lund, B.C,, Perry, P.J., Chrischilles, E.A., 2006. Increased risk of extrapyra-
midal side-effect treatment associated with atypical antipsychotic polytherapy. Acta
Psychiatr. Scand. 113, 135-141. https://doi.org/10.1111/j.1600-0447.2005.00589.x.

Cerovecki, A., Musil, R., Klimke, A., Seemiiller, F., Haen, E., Schennach, R., Kiihn, K.-U., Volz,
H.-P., Riedel, M., 2013. Withdrawal symptoms and rebound syndromes associated
with switching and discontinuing atypical antipsychotics: theoretical background
and practical recommendations. CNS Drugs 27, 545-572. https://doi.org/10.1007/
s40263-013-0079-5.

Chakos, M.H., Glick, 1.D., Miller, A.L, Hamner, M.B., Miller, D.D., Patel, J.K,, Tapp, A., Keefe,
RS.E., Rosenheck, R.A., 2006. Special section on CATIE baseline data: baseline use of
concomitant psychotropic medications to treat schizophrenia in the CATIE trial.
Psychiatr. Serv. 57, 1094-1101. https://doi.org/10.1176/ps.2006.57.8.1094.

Constantine, RJ., Andel, R., McPherson, M., Tandon, R., 2015. The risks and benefits of
switching patients with schizophrenia or schizoaffective disorder from two to one
antipsychotic medication: a randomized controlled trial. Schizophr. Res. 166,
194-200. https://doi.org/10.1016/j.schres.2015.05.038.

Correll, C.U., 2010. Switching and combining antipsychotics. CNS Spectr. 15, 8-11. https://
doi.org/10.1017/51092852900027693.

Correll, C.U., Frederickson, A.M., Kane, J.M., Manu, P., 2007. Does antipsychotic
polypharmacy increase the risk for metabolic syndrome? Schizophr. Res. 89,
91-100. https://doi.org/10.1016/j.schres.2006.08.017.

Correll, CU., Rummel-Kluge, C., Corves, C., Kane, ].M., Leucht, S., 2009. Antipsychotic com-
binations vs monotherapy in schizophrenia: a meta-analysis of randomized con-
trolled trials. Schizophr. Bull. 35, 443-457. https://doi.org/10.1093/schbul/sbn018.

Essock, S.M., Covell, N.H., Leckman-Westin, E., Lieberman, J.A., Sederer, LI, Kealey, E.,
Finnerty, M.T., 2009. Identifying clinically questionable psychotropic prescribing
practices for Medicaid recipients in New York state. Psychiatr. Serv. 60, 1595-1602.
https://doi.org/10.1176/ps.2009.60.12.1595.

Essock, S.M., Schooler, N.R.,, Stroup, T.S., McEvoy, ].P., Rojas, L., Jackson, C., Covell, N.H.,
Schizophrenia Trials Network, 2011. Effectiveness of switching from antipsychotic
polypharmacy to monotherapy. Am. J. Psychiatry 168, 702-708. https://doi.org/
10.1176/appi.ajp.2011.10060908.

Fenton, W.S,, Blyler, CR., Heinssen, R.K.,, 1997. Determinants of medication compliance in
schizophrenia: empirical and clinical findings. Schizophr. Bull. 23, 637-651.

Gallego, J.A., Bonetti, ]., Zhang, ]., Kane, ].M,, Correll, C.U., 2012. Prevalence and correlates
of antipsychotic polypharmacy: a systematic review and meta-regression of global
and regional trends from the 1970s to 2009. Schizophr. Res. 138, 18-28. https://doi.
org/10.1016/j.schres.2012.03.018.

Galletly, C,, Castle, D., Dark, F., Humberstone, V., Jablensky, A., Killackey, E., Kulkarni, J.,
McGorry, P., Nielssen, O., Tran, N., 2016. Royal Australian and New Zealand College
of Psychiatrists clinical practice guidelines for the management of schizophrenia
and related disorders. Aust. New Zeal. J. Psychiatry 50, 410-472. https://doi.org/
10.1177/0004867416641195.

Galling, B, Rolddn, A., Hagi, K., Rietschel, L., Walyzada, F., Zheng, W., Cao, X -L., Xiang, Y.-T.,
Zink, M., Kane, ].M., Nielsen, J., Leucht, S., Correll, C.U., 2017. Antipsychotic augmenta-
tion vs. monotherapy in schizophrenia: systematic review, meta-analysis and meta-
regression analysis. World Psychiatry 16, 77-89. https://doi.org/10.1002/wps.20387.

Gilmer, T.P., Dolder, C.R., Folsom, D.P., Mastin, W., Jeste, D.V., 2007. Antipsychotic
polypharmacy trends among Medi-Cal beneficiaries with schizophrenia in San
Diego County, 1999-2004. Psychiatr. Serv. 58, 1007-1010. https://doi.org/10.1176/
ps.2007.58.7.1007.

Guy, W., 1976. ECDEU Assessment Manual for Psychopharmacology. US Department of
Health, Education, and Welfare Publication ADM 76-338National Institute of Mental
Health, Rockville, MD.

Hasan, A., Falkai, P., Wobrock, T., Lieberman, J., Glenthoj, B., Gattaz, W.F., Thibaut, F.,
Moller, H.-J., World Federation of Societies of Biological Psychiatry (WFSBP) Task
Force on Treatment Guidelines for Schizophrenia, 2012. World Federation of Societies
of Biological Psychiatry (WFSBP) Guidelines for Biological Treatment of Schizophre-
nia, part 1: update 2012 on the acute treatment of schizophrenia and the manage-
ment of treatment resistance. World J. Biol. Psychiatry 13, 318-378. https://doi.org/
10.3109/15622975.2012.696143.

Hasan, A., Falkai, P., Wobrock, T., Lieberman, J., Glenthoj, B., Gattaz, W.F., Thibaut, F.,
Moller, H.-]., 2013. World Federation of Societies of Biological Psychiatry (WFSBP)
Guidelines for Biological Treatment of Schizophrenia, part 2: update 2012 on the
long-term treatment of schizophrenia and management of antipsychotic-induced
side effects. World J. Biol. Psychiatry 14, 2-44. https://doi.org/10.3109/
15622975.2012.739708.

Hori, H., Noguchi, H., Hashimoto, R., Nakabayashi, T., Omori, M., Takahashi, S., Tsukue, R.,
Anami, K., Hirabayashi, N., Harada, S., Saitoh, O., Iwase, M., Kajimoto, O., Takeda, M.,
Okabe, S., Kunugi, H., 2006. Antipsychotic medication and cognitive function in
schizophrenia. ~ Schizophr. Res. 86, 138-146. https://doi.org/10.1016/j.
schres.2006.05.004.

Hori, H., Yoshimura, R., Katsuki, A,, Sugita, A.-L, Atake, K., Nakamura, J., 2013. Switching to
antipsychotic monotherapy can improve attention and processing speed, and social
activity in chronic schizophrenia patients. J. Psychiatr. Res. 47, 1843-1848. https://
doi.org/10.1016/j.jpsychires.2013.08.024.

Joukamaa, M., Heli6vaara, M., Knekt, P., Aromaa, A., Raitasalo, R., Lehtinen, V., 2006.
Schizophrenia, neuroleptic medication and mortality. Br. . Psychiatry 188, 122-127.
https://doi.org/10.1192/bjp.188.2.122.

Katona, L., Czobor, P., Bitter, I, 2014. Real-world effectiveness of antipsychotic monotherapy
vs. polypharmacy in schizophrenia: to switch or to combine? A nationwide study in
Hungary. Schizophr. Res. 152, 246-254. https://doi.org/10.1016/j.schres.2013.10.034.

Kay, S.R,, Fiszbein, A,, Opler, L. a, 1987. The positive and negative syndrome scale (PANSS)
for schizophrenia. Schizophr. Bull. 13, 261-276.

Keefe, RS.E., Harvey, P.D., Goldberg, T.E., Gold, ].M., Walker, T.M., Kennel, C., Hawkins, K.,
2008. Norms and standardization of the Brief Assessment of Cognition in Schizophre-
nia (BACS). Schizophr. Res. 102, 108-115. https://doi.org/10.1016/j.
schres.2008.03.024.

Lambert, T,J., 2007. Switching antipsychotic therapy: what to expect and clinical strate-
gies for improving therapeutic outcomes. J. Clin. Psychiatry 68 (Suppl. 6), 10-13.
Malandain, L., Thibaut, F., Grimaldi-Bensouda, L., Falissard, B., Abenhaim, L., Nordon, C.,
CGS study group, 2018. Correlates and predictors of antipsychotic drug
polypharmacy in real-life settings: results from a nationwide cohort study. Schizophr.

Res. 192, 213-218. https://doi.org/10.1016/j.schres.2017.05.015.


http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0005
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0005
https://doi.org/10.1016/j.jpsychires.2018.11.005
https://doi.org/10.4088/JCP.14m09321
https://doi.org/10.1093/schbul/sbp116
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0025
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0025
https://doi.org/10.1111/j.1600-0447.2005.00589.x
https://doi.org/10.1007/s40263-013-0079-5
https://doi.org/10.1007/s40263-013-0079-5
https://doi.org/10.1176/ps.2006.57.8.1094
https://doi.org/10.1016/j.schres.2015.05.038
https://doi.org/10.1017/S1092852900027693
https://doi.org/10.1017/S1092852900027693
https://doi.org/10.1016/j.schres.2006.08.017
https://doi.org/10.1093/schbul/sbn018
https://doi.org/10.1176/ps.2009.60.12.1595
https://doi.org/10.1176/appi.ajp.2011.10060908
https://doi.org/10.1176/appi.ajp.2011.10060908
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0075
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0075
https://doi.org/10.1016/j.schres.2012.03.018
https://doi.org/10.1016/j.schres.2012.03.018
https://doi.org/10.1177/0004867416641195
https://doi.org/10.1177/0004867416641195
https://doi.org/10.1002/wps.20387
https://doi.org/10.1176/ps.2007.58.7.1007
https://doi.org/10.1176/ps.2007.58.7.1007
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0100
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0100
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0100
https://doi.org/10.3109/15622975.2012.696143
https://doi.org/10.3109/15622975.2012.696143
https://doi.org/10.3109/15622975.2012.739708
https://doi.org/10.3109/15622975.2012.739708
https://doi.org/10.1016/j.schres.2006.05.004
https://doi.org/10.1016/j.schres.2006.05.004
https://doi.org/10.1016/j.jpsychires.2013.08.024
https://doi.org/10.1016/j.jpsychires.2013.08.024
https://doi.org/10.1192/bjp.188.2.122
https://doi.org/10.1016/j.schres.2013.10.034
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0135
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0135
https://doi.org/10.1016/j.schres.2008.03.024
https://doi.org/10.1016/j.schres.2008.03.024
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0145
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0145
https://doi.org/10.1016/j.schres.2017.05.015

K. Matsui et al. / Schizophrenia Research 209 (2019) 50-57 57

McCue, R.E., Waheed, R., Urcuyo, L., 2003. Polypharmacy in patients with schizophrenia.
J. Clin. Psychiatry 64, 984-989.

Mobher, D., Liberati, A,, Tetzlaff, ]., Altman, D.G., 2009. Preferred reporting items for system-
atic reviews and meta-analyses: the PRISMA statement. BM] 339, b2535.

Newcomer, J.W., Weiden, P.J., Buchanan, R.W., 2013. Switching antipsychotic medications
to reduce adverse event burden in schizophrenia: establishing evidence-based prac-
tice. J. Clin. Psychiatry 74, 1108-1120. https://doi.org/10.4088/JCP.12028ah1.

Nielsen, J., Le Quach, P., Emborg, C., Foldager, L., Correll, C.U., 2010. 10-Year trends in the
treatment and outcomes of patients with first-episode schizophrenia. Acta Psychiatr.
Scand. 122, 356-366. https://doi.org/10.1111/j.1600-0447.2010.01576.x.

Ortiz-Orendain, J., Castiello-de Obeso, S., Colunga-Lozano, LE., Hu, Y., Maayan, N., Adams,
C.E., 2017. Antipsychotic combinations for schizophrenia. Cochrane Database Syst.
Rev. https://doi.org/10.1002/14651858.CD009005.pub2.

Overall, J.E., Gorham, D.R., 1962. The brief psychiatric rating scale. Psychol. Rep. 10,
799-812. https://doi.org/10.2466/pr0.1962.10.3.799.

Procyshyn, RM., Honer, W.G., Wy, T.K.Y., Ko, RW.Y., Mclsaac, S.A., Young, A.H., Johnson,
J.L, Barr, AM,, 2010. Persistent antipsychotic polypharmacy and excessive dosing in
the community psychiatric treatment setting. J. Clin. Psychiatry 71, 566-573.
https://doi.org/10.4088/JCP.08m04912gre.

Remington, G., Addington, D., Honer, W., Ismail, Z., Raedler, T., Teehan, M., 2017. Guide-
lines for the pharmacotherapy of schizophrenia in adults. Can. ]. Psychiatr. 62,
604-616. https://doi.org/10.1177/0706743717720448.

Repo-Tiihonen, E., Hallikainen, T., Kivisto, P., Tiihonen, ], 2012. Antipsychotic
polypharmacy in clozapine resistant schizophrenia: a randomized controlled trial of
tapering antipsychotic co-treatment. Ment. Illn. 4, el. https://doi.org/10.4081/
mi.2012.el.

Simpson, G.M., Angus, J.W., 1970. A rating scale for extrapyramidal side effects. Acta
Psychiatr. Scand. Suppl. 212, 11-19.

Suzuki, T., Uchida, H., Tanaka, K.F., Nomura, K., Takano, H., Tanabe, A., Watanabe, K., Yagi,
G., Kashima, H., 2004. Revising polypharmacy to a single antipsychotic regimen for

patients with chronic schizophrenia. Int. ]. Neuropsychopharmacol. 7, 133-142.
https://doi.org/10.1017/5S1461145703004012.

Takeuchi, H., Kantor, N., Uchida, H., Suzuki, T., Remington, G., 2017. Immediate vs gradual
discontinuation in antipsychotic switching: a systematic review and meta-analysis.
Schizophr. Bull. https://doi.org/10.1093/schbul/sbw171 (sbw171).

Taylor, D.M., Smith, L., Gee, S.H., Nielsen, J., 2012. Augmentation of clozapine with a sec-
ond antipsychotic - a meta-analysis. Acta Psychiatr. Scand. 125, 15-24. https://doi.
org/10.1111/j.1600-0447.2011.01792.x.

Tiihonen, ], Taipale, H., Mehtdld, J., Vattulainen, P., Correll, C.U., Tanskanen, A., 2019. Asso-
ciation of antipsychotic polypharmacy vs monotherapy with psychiatric rehospitali-
zation among adults with schizophrenia. JAMA Psychiat. https://doi.org/10.1001/
jamapsychiatry.2018.4320.

Tsutsumi, C., Uchida, H., Suzuki, T., Watanabe, K., Takeuchi, H., Nakajima, S., Kimura, Y.,
Tsutsumi, Y., Ishii, K., Imasaka, Y., Kapur, S., 2011. The evolution of antipsychotic
switch and polypharmacy in natural practice — a longitudinal perspective. Schizophr.
Res. 130, 40-46. https://doi.org/10.1016/j.schres.2011.05.013.

Velligan, D.I, Carroll, C, Lage, M ], Fairman, K., 2015. Outcomes of medicaid beneficiaries
with schizophrenia receiving clozapine only or antipsychotic combinations.
Psychiatr. Serv. 66, 127-133. https://doi.org/10.1176/appi.ps.201300085.

Waddington, J.L., Youssef, H.A., Kinsella, A., 1998. Mortality in schizophrenia. Antipsy-
chotic polypharmacy and absence of adjunctive anticholinergics over the course of
a 10-year prospective study. Br. J. Psychiatry 173, 325-329.

Yoon, HW,, Lee, |.S., Park, SJ., Lee, S.-K., Choi, W.-],, Kim, T.Y., Hong, C.H., Seok, ].-H., Park,
L.-H,, Son, S.J., Roh, D., Kim, B.-R., Lee, B.O., 2016. Comparing the effectiveness and
safety of the addition of and switching to aripiprazole for resolving antipsychotic-
induced hyperprolactinemia. Clin. Neuropharmacol. 39, 288-294. https://doi.org/
10.1097/WNF.0000000000000175.


http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0155
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0155
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0160
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0160
https://doi.org/10.4088/JCP.12028ah1
https://doi.org/10.1111/j.1600-0447.2010.01576.x
https://doi.org/10.1002/14651858.CD009005.pub2
https://doi.org/10.2466/pr0.1962.10.3.799
https://doi.org/10.4088/JCP.08m04912gre
https://doi.org/10.1177/0706743717720448
https://doi.org/10.4081/mi.2012.e1
https://doi.org/10.4081/mi.2012.e1
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0200
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0200
https://doi.org/10.1017/S1461145703004012
https://doi.org/10.1093/schbul/sbw171
https://doi.org/10.1111/j.1600-0447.2011.01792.x
https://doi.org/10.1111/j.1600-0447.2011.01792.x
https://doi.org/10.1001/jamapsychiatry.2018.4320
https://doi.org/10.1001/jamapsychiatry.2018.4320
https://doi.org/10.1016/j.schres.2011.05.013
https://doi.org/10.1176/appi.ps.201300085
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0235
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0235
http://refhub.elsevier.com/S0920-9964(19)30206-3/rf0235
https://doi.org/10.1097/WNF.0000000000000175
https://doi.org/10.1097/WNF.0000000000000175

	Switching to antipsychotic monotherapy vs. staying on antipsychotic polypharmacy in schizophrenia: A systematic review and ...
	1. Introduction
	2. Methods
	2.1. Literature search and study selection
	2.2. Data extraction
	2.3. Data analysis

	3. Results
	3.1. Included studies
	3.2. Study discontinuation
	3.3. Relapse and efficacy
	3.4. Side effects
	3.5. Sensitivity analyses

	4. Discussion
	Role of funding source
	Contributors
	Declaration of Competing Interest
	Acknowledgments
	References


