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A B S T R A C T

Background

In clinical practice, diBerent antipsychotics can be combined in the treatment of people with schizophrenia (polypharmacy). This strategy
can aim at increasing eBicacy, but might also increase the adverse eBects due to drug–drug interactions. Reducing polypharmacy by
withdrawing one or more antipsychotics may reduce this problem, but must be done carefully, in order to maintain eBicacy.

Objectives

To examine the eBects and safety of reducing antipsychotic polypharmacy compared to maintaining people with schizophrenia on the
same number of antipsychotics.

Search methods

On 10 February 2021, we searched the Cochrane Schizophrenia Group's Study-Based Register of Trials, which is based on CENTRAL, CINAHL,
ClinicalTrials.Gov, Embase, ISRCTN, MEDLINE, PsycINFO, PubMed and WHO ICTRP.

Selection criteria

We included randomised controlled trials (RCTs) that compared reduction in the number of antipsychotics to continuation of the current
number of antipsychotics. We included adults with schizophrenia or related disorders who were receiving more than one antipsychotic
and were stabilised on their current treatment.

Data collection and analysis

Two review authors independently screened all the identified references for inclusion, and all the full papers. We contacted study authors
if we needed any further information. Two review authors independently extracted the data, assessed the risk of bias using RoB 2 and the
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certainty of the evidence using the GRADE approach. The primary outcomes were: quality of life assessed as number of participants with
clinically important change in quality of life; service use assessed as number of participants readmitted to hospital and adverse eBects
assessed with number of participants leaving the study early due to adverse eBects.

Main results

We included five RCTs with 319 participants. Study duration ranged from three months to one year. All studies compared polypharmacy
continuation with two antipsychotics to polypharmacy reduction to one antipsychotic.

We assessed the risk of bias of results as being of some concern or at high risk of bias.

A lower number of participants leO the study early due to any reason in the polypharmacy continuation group (risk ratio (RR) 0.44, 95%

confidence interval (CI) 0.29 to 0.68; I2 = 0%; 5 RCTs, n = 319; low-certainty evidence), and a lower number of participants leO the study

early due to ineBicacy (RR 0.21, 95% CI 0.07 to 0.65; I2 = 0%; 3 RCTs, n = 201).

Polypharmacy continuation resulted in more severe negative symptoms (MD 3.30, 95% CI 1.51 to 5.09; 1 RCT, n = 35).

There was no clear diBerence between polypharmacy reduction and polypharmacy continuation on readmission to hospital, leaving the
study early due to adverse eBects, functioning, global state, general mental state and positive symptoms, number of participants with at
least one adverse eBect, weight gain and other specific adverse eBects, mortality and cognition.

We assessed the certainty of the evidence as very low or low across measured outcomes.

No studies reported quality of life, days in hospital, relapse, depressive symptoms, behaviour and satisfaction with care.

Due to lack of data, it was not possible to perform some planned sensitivity analyses, including one controlling for increasing the dose of
the remaining antipsychotic. As a result, we do not know if the observed results might be influenced by adjustment of dose of remaining
antipsychotic compound.

Authors' conclusions

This review summarises the latest evidence on polypharmacy continuation compared with polypharmacy reduction. Our results show that
polypharmacy continuation might be associated with a lower number of participants leaving the study early, especially due to  ineBicacy.
However, the evidence is of low and very low certainty and the data analyses based on few study only, so that it is not possible to draw
strong conclusions based on the results of the present review.

Further high-quality RCTs are needed to investigate this important topic.

P L A I N   L A N G U A G E   S U M M A R Y

Reduction in the number of antipsychotics for people with schizophrenia

Key messages

– Reducing the number of antipsychotics may be associated with more participants leaving the study early, especially due to ineBicacy.

- The low number of studies and participants do not allow us to make strong conclusions.

Introduction

Schizophrenia is a severe mental disorder. People with the illness struggle to diBerentiate between their own thoughts, beliefs and ideas
versus reality. For example, they may be hearing voices in their head but it feels like someone is really talking to them.  It is mainly treated
with medications called antipsychotics. OOen people with schizophrenia are oBered treatment with more than one antipsychotic in order
to achieve an eBective treatment. Use of antipsychotics is connected with side eBects, and the diBerent antipsychotics could interact,
making side eBects worse.

What did we want to find out?

We wanted to find out if reducing the number of antipsychotics was better than keeping the same number of antipsychotics to improve:

– quality of life

– number of people readmitted to hospital

– number of people leaving the study early because of side eBects

– a person's daily functioning

Antipsychotic polypharmacy reduction versus polypharmacy continuation for people with schizophrenia (Review)
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– relapse

– number of people leaving the study early for any reason

– number of people with at least one side eBect.

What did we do?

We searched for studies that examined reducing the number of antipsychotics compared with keeping the same number of antipsychotics
in people with schizophrenia.

We compared and summarised the results of the studies and rated our confidence in the evidence, based on factors such as study methods
and sizes.

What did we find?

We found five studies that involved 319 participants with schizophrenia. The studies lasted between three months and one year. They were
conducted in Canada, Japan, Finland and two in the USA, and were all sponsored by public institutions.

We found that reducing the number of antipsychotics may increase the number of participants leaving the study early, especially because
the treatment did not work as well.

We found no diBerences in terms of readmission to hospital, leaving the study early due to side eBects, functioning and number of
participants with at least one side eBect, but we are very uncertain about the results.

We found no data about quality of life and relapses.

What are the limitations of the evidence?

We are not confident in the evidence because it is possible that the people in the studies were aware of which treatment they were getting.
Not all of the studies provided data about everything that we were interested in. In addition, there were not enough studies to be certain
about the results of our outcomes, and studies were small.

How up to date is this evidence?

The evidence is up to date to February 2021.

Antipsychotic polypharmacy reduction versus polypharmacy continuation for people with schizophrenia (Review)
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings 1.   Summary of findings table - Continuation compared to reduction of polypharmacy for people with schizophrenia

Continuation compared to reduction of polypharmacy for people with schizophrenia

Patient or population: people with schizophrenia
Setting: 
Intervention: continuation
Comparison: reduction

Anticipated absolute effects* (95% CI)Outcomes

Risk with reduc-
tion

Risk with continu-
ation

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Quality of life: clinically important change - not re-
ported

- - - - -  

Service use – readmission to hospital – total 108 per 1000 81 per 1000
(27 to 241)

RR 0.75
(0.25 to 2.24)

127
(1 RCT)

⊕⊝⊝⊝

Very lowa,b,c

 

Adverse effects – leaving the study early due to ad-
verse effects – overall tolerability – total

11 per 1000 49 per 1000
(9 to 276)

RR 4.37
(0.77 to 24.88)

176
(3 RCTs)

⊕⊝⊝⊝

Very lowb,d

 

Functioning – mean endpoint score GAF (high =
good) – total

The mean func-
tioning – mean
endpoint score
GAF (high = good)
– total was 0

MD 0.66 higher
(5.89 lower to 7.21
higher)

- 12
(1 RCT)

⊕⊝⊝⊝

Very lowa,c,e

 

Global state: relapse/exacerbations of psychosis -
not reported

- - - - -  

Leaving the study early due to any reason – overall
acceptability (totals of time points combined)

327 per 1000 144 per 1000
(95 to 222)

RR 0.44
(0.29 to 0.68)

319
(5 RCTs)

⊕⊕⊝⊝

Lowf,g

 

Adverse effects: ≥ 1 adverse effect – total 0 per 1000 0 per 1000
(0 to 0)

RR 5.00
(0.28 to 88.53)

14
(1 RCT)

⊕⊝⊝⊝

Very lowc,e

 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
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CI: confidence interval; MD: mean difference; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

See interactive version of this table: https://gdt.gradepro.org/presentations/#/isof/isof_question_revman_web_431732298303949552.

a Downgraded one level for risk of bias: data were from one study at high risk of bias, with one domain at high risk of bias.
b Downgraded two levels for imprecision: optimal information size (OIS) criterion was not met, and 95% confidence intervals failed to exclude important benefit or important harm.
c Not possible to rate inconsistency (only one study included in analysis).
d Downgraded one level for risk of bias: one of three studies providing data (with 67% weight) was at high risk of bias due to one domain being at high risk of bias.
e Downgraded three levels for Imprecision: OIS criterion was not met (only one very small study), and 95% confidence intervals failed to exclude important benefit or important
harm.
f Downgraded one level for risk of bias: two of five studies (about 80% weight) at overall high risk of bias, but just due to one domain.
g Downgraded one level for imprecision: OIS criterion was not met, but the 95% confidence intervals excluded no eBect.
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B A C K G R O U N D

Antipsychotic drugs are eBective for the acute treatment and
relapse prevention of schizophrenia (Leucht 2012; Leucht 2013).
However, they have important adverse eBects such as movement
disorders, weight gain and associated metabolic problems, which
are likely to contribute to a well-documented excess mortality
(Hjorthoj 2017). Controversial data suggest that antipsychotics
are likely to be associated with brain volume loss in a dose-
related manner (Ho 2011). However, in clinical practice, acutely ill
patients are frequently treated with high doses or combinations
of antipsychotics; this is due to various pressures, such as risk for
suicide or aggressive behaviour, lack of hospital beds and cost
issues leading to shorter durations of hospitalisation and high
rates of non-response (Samara 2016; Samara 2019). For example,
one systematic review of 147 studies showed that 20% of people
with schizophrenia received several antipsychotics (Gallego 2012),
and 10% received doses above the oBicially approved labels
(Patel 2014). Therefore, the  critical question the clinician must
address is whether high dose and antipsychotic polypharmacy
can be carefully reduced while continuing to maintain the relapse
prevention benefit once the acute phase of the illness has
been treated and the patient is in a maintenance phase. This
could include a complete withdrawal of antipsychotics in up to
20% of patients who do not experience a second episode of
schizophrenia within five years (Robinson 1999). Evidently, there
will always be a diBicult trade-oB, because if the dose is too
low or if the antipsychotic is stopped, there could be a high
risk for relapse that can have adverse consequences for patients
(Leucht 2013). In the current Cochrane Review, we summarised
all randomised controlled trials (RCTs) that compare reducing
antipsychotic polypharmacy with remaining on the same number
of antipsychotics. A companion review addresses the related
question of reducing antipsychotic doses.

Description of the condition

Schizophrenia is a chronic and disabling psychiatric disorder with
a lifetime prevalence of approximately 1% of the population
worldwide (McGrath 2008; Moreno-Küstner 2018). Onset is usually
in early adulthood and the symptoms can be severe (Carpenter
1994). Its typical manifestations are 'positive' symptoms such as
fixed, false beliefs (delusions) and perceptions without a stimulus
(hallucinations); 'negative' symptoms such as apathy and lack of
drive, disorganisation of behaviour and thought; and catatonic
symptoms such as mannerisms and bizarre posturing (Carpenter
1994).

It is one of the leading causes worldwide of long-term disability,
with devastating impact for patients and their families (GBD
2018). The degree of distress and impairment is considerable;
employment rates vary between 4.5% and 50% (Bouwmans 2015),
and lifetime suicide prevalence is estimated around 4% to 10%,
with rates that are highest among males in the early course of
the disorder (Palmer 2005; Popovic 2014; Tanskanen 2018). Quality
of life for people with schizophrenia can be poor and it is likely
to deteriorate during the course of the disease; overall lifespan is
about 15 years shorter than average (Hjorthoj 2017).

The course of the illness can be divided into three stages. In
the onset or prodromal phase, initial changes such as subtle
modifications in the person's behaviour, feelings and cognition
can occur, which then develop into clear psychotic symptoms

during the acute phase. The acute episode, frequently treated with
high doses of antipsychotics, is followed by a remission phase,
in which the florid symptoms recede (Andreasen 2005); however,
in this phase, most individuals will still require maintenance
treatment to prevent relapses (Leucht 2012). Remission is a
necessary, but not suBicient, step towards recovery that is
intended as "the ability to function in the community, socially
and vocationally, as well as being relatively free of disease-related
psychopathology" (Andreasen 2005).

Description of the intervention

Antipsychotic medication is the current mainstay of treatment in
schizophrenia. Due to the chronic nature of the disease, long-term
treatment with antipsychotics is usually needed to prevent the risk
of relapse (Leucht 2012). Unfortunately, these medications have
many adverse eBects that make their use complicated (Leucht
2013), including movement disorder, weight gain, metabolic
problems and sexual dysfunction (Leucht 2013); possible brain
volume loss (Ho 2011); and increased risk of mortality (McGrath
2008).

Moreover, there are high rates of non-response, with 40% to 50% of
people taking antipsychotics not reaching even a minimal response
(Leucht 2017; Samara 2019), so that oOen clinicians try to combine
several antipsychotics (polypharmacy) to increase eBicacy (Gallego
2012). However, the exact rates of non-response are diBicult to
measure, because of the potential confounding derived from the
poor adherence to medication.

One review of 147 studies found an overall prevalence of
antipsychotic polypharmacy of approximately 20% (Gallego 2012).

Polypharmacy includes augmentation strategies, combining
diBerent antipsychotics because of their diBerence in targeted
receptor sites (e.g.  clozapine and amisulpride) or combining
diBerent antipsychotics in order to minimise adverse eBects (e.g.
clozapine and aripiprazole) (Hiemke 2018).

The intervention focus of this review is the reduction of the number
of antipsychotics prescribed to the patient during the maintenance
phase. We defined reducing antipsychotic polypharmacy as
the process of withdrawing a person with schizophrenia from
one or more of their prescribed antipsychotics. Reduction of
polypharmacy can also mean that, even if the number of
antipsychotics is reduced, this reduction is compensated by
increasing the dose of the remaining compounds, so that the
overall dose of antipsychotics received by the patient might not
change. However, there is a diBicult trade-oB, because if the overall
dose of antipsychotics becomes too low there is a risk for relapse
(Leucht 2012).

How the intervention might work

On one side, specific combinations of antipsychotics may have
beneficial therapeutic potential (Tiihonen 2019). On the other
side, combinations of antipsychotic drugs can lead to drug–
drug interactions resulting in unexpectedly high or low plasma
levels, for example by the inhibition or induction of cytochrome
P450 enzymes in the liver, which are responsible for the
metabolism of most psychotropic drugs (Hiemke 2018). Under
these circumstances, the drug–drug interactions, for example of
 haloperidol and olanzapine need to be monitored (Hiemke 2018).

Antipsychotic polypharmacy reduction versus polypharmacy continuation for people with schizophrenia (Review)
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This is a potentially dangerous situation and, if applied, plasma
level monitoring should be performed, but such monitoring is
expensive and not available in all settings (Hiemke 2018). Moreover,
if two or more antipsychotics are combined, patients may receive
overall too high doses. It has been shown, mainly for first-
generation antipsychotics, that relatively low doses are needed
to achieve at least 65% blockade of dopamine receptors that is
thought to be suBicient for antipsychotic eBicacy (Kapur 2000).

Reducing polypharmacy by withdrawing one or more
antipsychotics should theoretically decrease the problems in terms
of drug–drug interactions; it also has the potential to reduce
the overall antipsychotic load and the adverse-eBect burden for
people with schizophrenia (Misawa 2011; Ray 2009; Uchida 2009).
Reducing polypharmacy can also increase adherence and reduce
treatment costs. However, there are potential harms; the risk is that
patients need the drug combinations that they receive or that the
overall dose becomes too low aOer withdrawal of one or several
antipsychotics so that people relapse (Leucht 2012). The aim of
this review was to examine the evidence and give information on
potential benefits and pitfalls of this strategy.

Why it is important to do this review

Antipsychotic drugs are eBective for the acute treatment and
relapse prevention of schizophrenia (Leucht 2012; Leucht 2013),
but they have important adverse eBects such as movement
disorders, weight gain and associated metabolic problems, which
are likely to contribute to a well-documented excess mortality
(Hjorthoj 2017). Controversial  data suggest that antipsychotics
could cause brain volume loss in a dose-related manner (Andreasen
2013; Ho 2011), even if it is diBicult to diBerentiate this volume
change from the one that could derive from the illness or other
confounding factors such as cannabis use (van Haren 2013).

Due to various pressures, such as a risk for suicide or aggressive
behaviour, but also shorter duration of hospitalisation and high
rates of non-response (Samara 2016; Samara 2019), acutely ill
patients are frequently treated with combinations of antipsychotics
(Gallego 2012). However, guidelines recommend against combining
antipsychotics, because this can lead to drug–drug interactions,
and because there is limited evidence for the eBectiveness of this
strategy (Galling 2017). Therefore, whether polypharmacy can be
carefully reduced during the maintenance phase remains unclear
(Essock 2011). This review systematically summarises data from
all relevant RCTs to provide high-quality evidence for the eBects
reducing antipsychotic polypharmacy compared to maintaining
polypharmacy for people with schizophrenia who are stabilised on
antipsychotic treatment. The results are also potentially important
for guidelines and policymakers given the high rates of disability
and thus costs of schizophrenia for society (Vos 2012).

A companion review addresses the related question of reducing
antipsychotic doses (Bighelli 2021a).

O B J E C T I V E S

To examine the eBects and safety of reducing antipsychotic
polypharmacy compared to maintaining people with
schizophrenia on the same number of antipsychotics.

To examine factors of reduction of polypharmacy such as the
number of antipsychotics that are withdrawn and whether the

reduction of polypharmacy was compensated by increasing the
dose of the remaining antipsychotics.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We considered all relevant RCTs for inclusion. If a trial was described
as 'double-blind' but randomisation was implied, we would have
included such trials and examined the eBect of their inclusion by
excluding them in a sensitivity analysis (see  Sensitivity analysis).
If their inclusion did not result in a substantive diBerence, they
would have remained in the analyses. If their inclusion resulted
in important clinically significant but not necessarily statistically
significant diBerences, we would not have added the data from
these lower-quality studies to the results of the high-quality trials,
but presented such data within a subcategory. We excluded quasi-
RCTs, such as those allocating by alternate days of the week.

Where studies had multiple publications, we collated the reports
of the same study, so that each study, rather than each report, was
the unit of interest for the review, and such studies had a single
identifier with multiple references.

Types of participants

Adults, however defined, with schizophrenia or related disorders,
including schizophreniform disorder, schizoaBective disorder and
delusional disorder, by any means of diagnosis (irrespectively of
the diagnostic criteria used), who are receiving more than one
antipsychotic and are stabilised on their current antipsychotic
treatment, irrespective of age, gender, race or country. We accepted
any definition of stability used in the individual studies. We
excluded studies that compare antipsychotic polypharmacy with
monotherapy for acutely ill people with schizophrenia.

If a study included participants with other diagnoses, we only
included the study if participants with a diagnosis of schizophrenia
or related disorders constituted at least 80% of the population.

We are interested in ensuring that information is relevant to
the current care of people with schizophrenia. Therefore,  we
highlighted the current clinical state clearly (early postacute, partial
remission, remission), as well as the stage (first episode, early
illness, persistent), and whether the studies primarily focused
on people with particular problems (e.g. negative symptoms,
treatment-resistant illnesses).

See Subgroup analysis and investigation of heterogeneity.

Types of interventions

1. Antipsychotic polypharmacy reduction

Any reduction in the number of antipsychotics (considering
antipsychotics licensed in at least one country) from a starting
point of at least two antipsychotics, irrespectively of which
combinations participants were originally on, which antipsychotics
were withdrawn, how many antipsychotics were withdrawn and
how fast the withdrawal was undertaken.

2. Antipsychotic polypharmacy continuation

Continuation of the current number of antipsychotics.

Antipsychotic polypharmacy reduction versus polypharmacy continuation for people with schizophrenia (Review)

Copyright © 2022 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

7



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Types of outcome measures

We divided all outcomes into very short term (up to three months),
short term (up to six months), medium term (up to one year, i.e.
seven to 12 months) and long term (more than 12 months). Up to
one year is the primary time point of interest.

Primary outcomes

1. Quality of life

1.1. Clinically important change in quality of life

Number of people with a clinically important change in quality of
life, as defined in each study.

2. Service use

2.1. Readmission to hospital

Number of participants who were readmitted to hospital.

3. Adverse e<ects

3.1. Leaving the study early due to adverse e<ects – overall tolerability

Number of participants who discontinued their participation in the
study due to adverse eBects.

Secondary outcomes

1. Quality of life

1.1. Mean endpoint or change score on quality-of-life scale

We accepted any published quality of life scales (e.g. Heinrich-
Carpenter Quality of Life Scale, or Subjective well-being under
neuroleptics scale (SWUN)).

2. Service use

3. Functioning

3.1. Clinically important change in functioning

Number of participants with a clinically important change in
functioning, as defined in each study.

3.2. Mean endpoint or change score on functioning scale

We accepted any published rating scales such as the Global
Assessment of Functioning (GAF) or the Psychosocial Performance
Scale.

4. Global state

4.1. Relapse/exacerbations of psychosis

We accepted any definitions of the original authors of each study.

4.2. Mean endpoint or change score on global state scale

We accepted any published rating scale.

5. Leaving the study early

5.1. Due to any reason – overall acceptability

Number of participants who prematurely discontinued due to any
reason.

5.2. Due to ine<icacy – overall e<icacy

Number of participants who prematurely discontinued due to
ineBicacy.

6. Mental state

6.1. General

6.1.1. Clinically important change in general mental state

Number of participants with a clinically important change – as
defined by the individual studies (e.g. mental state much improved,
or less than 50% reduction on a specified rating scale).

6.1.2. Mean endpoint or change score on general mental state scale

6.2. Specific

6.2.1. Clinically important change in positive symptoms

6.2.2. Mean endpoint or change score on positive symptom scale

We examined the positive symptoms of schizophrenia according to
the positive subscale of the Positive and Negative Syndrome Scale
(PANSS), the Scale for Assessment of Positive Symptoms (SAPS) or
any other validated positive symptom scale.

6.2.3. Clinically important change in negative symptoms

6.2.4. Mean endpoint or change score on in negative symptom scale

We investigated the negative symptoms of schizophrenia according
to the negative subscale of the PANSS or the Scale for the
Assessment of Negative Symptoms (SANS) or any other validated
negative symptom scale.

6.2.5. Clinically important change in depressive symptoms

6.2.6. Mean endpoint or change score on depressive symptom scale

We investigated depressive symptoms according to the Calgary
Depression Scale, the Hamilton Depression Scale, the Montgomery
Åsberg Depression Rating Scale or any other validated depression
scales.

7. Behaviour

7.2. Mean endpoint or change score on behaviour scale

We accepted any published rating scale.

8. Satisfaction with care

8.2. Mean endpoint or change score on satisfaction with care scale

We accepted any published rating scale.

9. Adverse e<ect/events

9.1. E<ects

9.1.1. At least one adverse e%ect

9.1.2. Weight gain: clinically important change

9.1.3. Incidence of various specific adverse e%ects

9.2. Event: mortality

9.2.1. Overall mortality

9.2.2. Due to natural causes

9.2.3. Due to suicide

Antipsychotic polypharmacy reduction versus polypharmacy continuation for people with schizophrenia (Review)
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10. Medication – mean antipsychotic dose at endpoint

We examined whether reduction of polypharmacy also led to
a reduction of antipsychotic doses. We converted antipsychotic
doses to olanzapine equivalents for this procedure (Gardner 2010).

11. Cognition

11.2. Mean endpoint or change score on cognition scale

We accepted any published rating scale.

Search methods for identification of studies

We applied no language restrictions within the search.

Electronic searches

Cochrane Schizophrenia Group's Study-based Register of Trials

On 10 February 2021, the Information Specialist searched the
register using the following search strategy:

*Polypharmacy* in Intervention Field of STUDY

In such study-based register, searching the major concept retrieves
all the synonyms and relevant studies because all the studies have
already been organised based on their interventions and linked
to the relevant topics (Roberts 2021; Shokraneh 2017; Shokraneh
2021). This allows rapid and accurate searches that reduce waste in
the next steps of systematic reviewing (Shokraneh 2019).

Following the methods from Cochrane (Lefebvre 2019),
this register is compiled by systematic searches of major
resources (Cochrane Central Register of Controlled Trials
(CENTRAL), MEDLINE, Embase, CINAHL, ISRCTN, PsycINFO,
PubMed, World Health Organization (WHO) International
Clinical Trials Registry Platform, ClinicalTrials.gov) and their
monthly updates; ProQuest Dissertations and Theses A&I
and its quarterly update; handsearches; grey literature and
conference proceedings (Shokraneh 2020; see Group's website,
schizophrenia.cochrane.org/register-trials). There is no language,
date, document type, or publication status limitations for inclusion
of records into the register.

Searching other resources

1. Reference searching

We inspected references of included studies, previous relevant
systematic and narrative reviews, and guidelines for further
relevant studies.

2. Personal contact

We contacted the first author of each included study with a request
for further studies and for missing information on their studies. We
noted the outcome of this contact in the Characteristics of included
studies or Characteristics of studies awaiting classification tables.
We contacted pharmaceutical companies of second-generation
antipsychotics for further studies, if we found in our literature
search that at least one had conducted such studies.

Data collection and analysis

Selection of studies

AOer removing duplicates, at least two review authors (of IBi,
AR, LB, IBa, SS, PC) independently inspected citations from

the searches and identified potentially relevant abstracts using
Covidence (www.covidence.org/), which has been produced to
improve the quality of the study selection and data extraction
process, and remove duplicates. Where disputes arose, we acquired
the full report for more detailed scrutiny. At least two review
authors (of IBi, MS and AR, LB, IBa, SS, PC) independently
obtained and inspected full reports of the abstracts meeting the
review criteria. We resolved disagreements by discussion with
another review author (SL). Where it was not possible to resolve
disagreement by discussion, we attempted to contact the authors
of the study for clarification. We listed studies excluded at this stage
in the Characteristics of excluded studies table.

Data extraction and management

1. Data extraction

Two review authors (of IBi, MS and AR, LB, IBa, SS, PC)
independently extracted data from all included studies. We
discussed any disagreements, eventually with another review
author (SL), and, if necessary, we contacted authors of studies
through an open-ended request to obtain missing information or
for clarification. We documented information obtained from study
authors in the Characteristics of included studies table.

We extracted data presented only in graphs and figures, but we
included them only if two review authors independently obtained
the same result.

For each included study, we extracted the following study
characteristics, and provided them in the  Characteristics of
included studies  table: methods, participants, interventions,
outcomes and identification.

2. Management

2.1. Forms

We extracted data using the Covidence SoOware, aOer piloting the
form with a sample of five studies (www.covidence.org/).

2.2. Scale-derived data

We included continuous data from rating scales only if:

• the psychometric properties of the measuring instrument were
described in a peer-reviewed journal (Marshall 2000);

• the measuring instrument had not been written or modified by
one of the trialists for that particular trial; and

• the instrument was a global assessment of an area of
functioning, and not a subscore that had not been validated
or shown to be reliable as a stand-alone instrument. However,
there are exceptions; we included subscores from mental
state scales that measured positive and negative symptoms of
schizophrenia.

2.3. Endpoint versus change data

There are advantages of both endpoint and change data: change
data can remove a component of between-person variability
from the analysis; however, calculation of change needs two
assessments (baseline and endpoint) that can be diBicult to
obtain in unstable and diBicult-to-measure conditions such as
schizophrenia. We decided primarily to use endpoint data, and only
used change data if the endpoint data were not available.

Antipsychotic polypharmacy reduction versus polypharmacy continuation for people with schizophrenia (Review)
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2.4. Skewed data

Continuous data on clinical and social outcomes are oOen not
normally distributed. To avoid the pitfall of applying parametric
tests to non-parametric data, we planned to apply the following
check to relevant continuous data before inclusion.

For endpoint data from studies including fewer than 200
participants, we calculated the observed mean minus the lowest
possible value of the scale and divide this by the standard deviation
(SD) (Higgins 2021).

For example, in a scale that had possible lowest values higher than
0 (such as the PANSS, which can have values from 30 to 210 (Kay
1986)), we subtracted the minimum score (in this case 30) from the
observed mean, and then divide by the SD. In a scale that has 0 as a
minimum possible score, we divided the observed mean by the SD.

For this calculation, we checked the original publication of the
scales referenced in the studies, in order to understand if they could
have a lowest possible score diBerent from 0, and whether the
adjustment described above was needed.

If the ratio obtained was lower than one, it strongly suggests that
the data were skewed. If it was higher than one but less than two,
there is suggestion that the data were skewed; if the ratio is larger
than 2 it is less likely that they were skewed (Altman 1996).

Where there is suggestion of skewness (ratio less than 2), we
excluded the relevant studies in a sensitivity analysis to check
if they had an impact on the results (see  Sensitivity analysis  for
further details).

Nevertheless, we reported skewed results in 'other data tables'.

We would have entered all relevant data from studies of more
than 200 participants in the analysis irrespective of the above
rules, because skewed data pose less of a problem in large studies.
We would also have entered all relevant change data, as when
continuous data are presented on a scale that includes a possibility
of negative values (such as change data), it is diBicult to determine
whether data are skewed.

2.5. Common measurement

To facilitate comparison between trials, we planned to convert
variables that can be reported in diBerent metrics, such as days in
hospital (mean days per year, per week or per month) to a common
metric (e.g. mean days per month).

2.6. Conversion of continuous to binary

Where possible, we attempted to convert continuous outcome
measures to dichotomous data. This can be done by identifying
cut-oB points on rating scales and dividing participants accordingly
into 'clinically improved' or 'not clinically improved'. It is generally
assumed that if there is a 50% reduction in a scale-derived score
such as the Brief Psychiatric Rating Scale (BPRS) (Overall 1962),
or the PANSS (Kay 1986), this could be considered a clinically
significant response (Leucht 2005a; Leucht 2005b). If data based
on these thresholds were unavailable, we used the primary cut-oB
presented by the original authors.

2.7. Direction of graphs

Where possible, we entered data so that the area to the right of the
line of no eBect indicated a favourable outcome for the intervention
under investigation (reduction of polypharmacy). Where keeping to
this made it impossible to avoid outcome titles with clumsy double-
negatives (e.g. 'not unimproved'), we reported data where the right
of the line indicated an unfavourable outcome and noted this in the
graphs.

Assessment of risk of bias in included studies

Two review authors (of IBi, AR, LB, IBa, SS and PC) independently
assessed risk of bias by using the RoB 2 tool (Sterne 2019), and
referred to the criteria described in the Cochrane Handbook for
Systematic Reviews of Interventions to assess trial quality (Higgins
2021). This set of criteria is based on the judgement of the following
domains:

• bias arising from the randomisation process;

• bias due to deviations from intended interventions;

• bias due to missing outcome data;

• bias in measurement of the outcome; and

• bias in selection of the reported result.

For each domain, we rated the available 'signalling questions' to
reach a judgement (high, some concerns, low) following the tool
algorithms implemented in the RoB 2 Excel tool (available on the
riskofbiasinfo.org website).

The eBect of interest in performing ratings with the tool was the
eBect of assignment to the interventions at baseline, regardless
of whether the interventions were received as intended (the
intention-to-treat (ITT) eBect) (Section 8.2.2; Higgins 2021).

We performed an evaluation with the RoB 2 tool for the following
outcomes:

• quality of life: clinically important change;

• service use: readmission to hospital;

• adverse eBect: leaving the study early due to adverse events –
overall tolerability;

• functioning: clinically important change;

• global state: relapse/exacerbations of psychosis;

• leaving the study early: due to any reason – overall acceptability;

• adverse eBects/events: at least one adverse eBect.

For cluster trials, we planned to use the additional domain specific
for cluster RCTs from the archived version of the tool (Domain 1b
– 'Bias arising from the timing of identification and recruitment of
participants') and use the signalling questions from the archived
version).

For cross-over trials, we planned to only use data from the first
phase (see Measures of treatment eBect), and the standard version
of the RoB 2.

If the raters disagreed, we made the final rating by consensus, if
necessary, with another review author (SL). Where studies provided
inadequate details of randomisation and other characteristics, we
attempted to contact study authors to request further information.
We reported non-concurrence in quality assessment, but if disputes
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arose regarding the category to which a trial was to be allocated,
we resolved this by discussion.

We noted the level of risk of bias in the text of the review, in the Risk
of bias in included studies and in the risk of bias tables for analyses.

Measures of treatment e<ect

1. Binary data

For binary outcomes, we calculated a standard estimation of the
risk ratio (RR) and its 95% confidence interval (CI), as it has been
shown that RR is more intuitive than odds ratios (Boissel 1999), and
that odds ratios tend to be interpreted as RRs by clinicians (Deeks
2000).

Although the number needed to treat for an additional beneficial
outcome (NNTB) and the number needed to treat for an additional
harmful outcome (NNTH), with their CIs, are intuitively attractive
to clinicians, they are problematic to calculate and interpret in
meta-analyses (Hutton 2009). For binary data presented in the
Summary of findings table, we calculated illustrative comparative
risks, where possible.

2. Continuous data

If studies used scales of reasonable similarity for an outcome, we
calculated mean diBerences (MDs) with 95% CIs as the eBect size
measure, and we transformed the eBect back to the units of one
or more of the specific instruments. If the scales were not similar
enough, we estimated standardised mean diBerences (SMDs) with
95% CIs between groups.

Unit of analysis issues

1. Cluster trials

Studies increasingly employ cluster randomisation (such as
randomisation by clinician or practice), but analysis and pooling of
clustered data poses problems. First, authors oOen fail to account
for intraclass correlation in clustered studies, leading to a unit-
of-analysis error whereby P values are spuriously low, CIs unduly
narrow and statistical significance overestimated (Divine 1992).
This causes type I errors (Bland 1997; Gulliford 1999).

Where clustering has been incorporated into the analysis of primary
studies, we would have presented these data as if from a non-
cluster randomised study, but adjusting for the clustering eBect.

Where clustering was not accounted for in primary studies, we
would have presented data in a table, with a * symbol to indicate
the presence of a probable unit of analysis error. We would
have contacted the first authors of studies to obtain intraclass
correlation coeBicients (ICC) for their clustered data and to adjust
for this by using accepted methods (Gulliford 1999).

We have sought statistical advice and have been advised that
the binary data from cluster trials presented in a report should
be divided by a 'design eBect'. This is calculated using the mean
number of participants per cluster (m) and the ICC: thus design
eBect = 1 + (m − 1) × ICC (Donner 2002). If the ICC was not reported,
we assumed it to be 0.1 (Ukoumunne 1999).

If cluster studies were appropriately analysed and ICCs and relevant
data documented in the report taken into account, synthesis with

other studies would have been possible using the generic inverse
variance technique.

2. Cross-over trials

A major concern of cross-over trials is the carry-over eBect.
This occurs if an eBect (e.g. pharmacological, physiological or
psychological) of the treatment in the first phase is carried over
to the second phase. As a consequence, participants can diBer
significantly from their initial state at entry to the second phase,
despite a washout phase. For the same reason, cross-over trials are
not appropriate if the condition of interest is unstable (Elbourne
2002). As both carry-over and unstable conditions are very likely
in severe mental illness, we only used data from the first phase of
cross-over studies.

3. Studies with multiple treatment groups

Where a study involved more than two treatment arms, if relevant,
we would have presented the additional treatment arms in
comparisons. If data were binary, we would have simply added
these and combine within the 2 × 2 table.

If data were continuous, we would have combined them using the
formula in Section 6.5.2.10 (Combining groups) of the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2021).
Where additional treatment arms were not relevant, we did not
reproduce these data. However, we listed all treatment arms in
the Characteristics of included studies table.

Dealing with missing data

1. Overall loss of credibility

We share the concern that at some degree of loss to follow-up, data
lose credibility (Xia 2009). However, it is unclear at which point this
becomes a problem. Therefore, we did not exclude studies based
on degree of attrition, but we accounted for attrition in the risk of
bias assessment.

2. Binary

We presented data in an ITT analysis. If the original authors
presented only the results of the per-protocol or completer
population, we assumed that those participants lost to follow-up
would not have had the outcome of interest if they had stayed in
the study.

3. Continuous

3.1. Assumptions about participants who leave the trials early or are
lost to follow-up

There are various methods to account for participants who leave
the trials early or are lost to follow-up. Some trials just present
the results of study completers; other trials use the method
of last observation carried forward (LOCF); while methods such
as multiple imputation or mixed-eBects models for repeated
measurements (MMRM) have become more of a standard. While
the MMRMs seem to be somewhat better than LOCF (Leon 2006),
we consider that the high percentage of participants leaving the
studies early and diBerences between groups in their reasons
for doing so is oOen the core problem in RCTs of people with
schizophrenia. Therefore, we did not exclude studies based on the
statistical approach used. However, by preference we used the
more sophisticated approaches (i.e. we would have preferred to
use MMRM or multiple-imputation to LOCF), and we only presented
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completer analyses if some type of ITT data were not available.
We excluded studies presenting only completer data in a sensitivity
analysis.

3.2. Standard deviations

If studies did not report SDs, we tried to obtain the missing values
from the authors. If these were not available, where there were
missing measures of variance for continuous data, but an exact
standard error (SE) and CIs available for group means, and either
P value or t value available for diBerences in mean, we calculated
SDs according to the rules described in the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2021). When only
the SEs were reported, we calculated SDs using the formula SD =
SE × √(n). Section 6.5.2.3 of the Cochrane Handbook for Systematic
Reviews of Interventions present detailed formulae for estimating
SDs from P, t or F values; CIs; ranges or other statistics (Higgins
2021). If these formulae did not apply, we calculated the SDs
according to a validated imputation method based on the SDs of the
other included studies (Furukawa 2006). Although some of these
imputation strategies can introduce error, the alternative would be
to exclude a given study's outcome and thus to lose information.
Nevertheless, we examined the validity of the imputations in a
sensitivity analysis that excluded imputed values.

Assessment of heterogeneity

1. Clinical heterogeneity

We considered all included studies initially, without seeing
comparison data, to judge clinical heterogeneity. We inspected all
studies for participants who are clearly outliers or situations that
we had not predicted would arise and, where found, discussed such
situations or participant groups.

2. Methodological heterogeneity

We considered all included studies initially, without seeing
comparison data, to judge methodological heterogeneity. We
inspected all studies for clearly outlying methods that we had
not predicted would arise and discussed any such methodological
outliers.

3. Statistical heterogeneity

3.1. Visual inspection

We inspected graphs visually to investigate the possibility of
statistical heterogeneity.

3.2. Employing the I2 statistic

We investigated heterogeneity between studies by considering the
I2 statistic alongside the Chi2 P value. The I2 statistic provides an
estimate of the percentage of inconsistency thought to be due to
chance (Higgins 2003). The importance of the observed value of the
I2 statistic depends on the magnitude and direction of eBects as
well as the strength of evidence for heterogeneity (e.g. P value from
Chi2 test, or a CI for the I2 statistic). We interpreted an I2 statistic
estimate of 50% or greater and accompanied by a statistically
significant Chi2 statistic as evidence of substantial heterogeneity
(Section 10.10.2, Cochrane Handbook for Systematic Reviews
of Interventions) (Higgins 2021). When there were substantial
levels of heterogeneity in the primary outcomes, we explored
reasons for heterogeneity (Subgroup analysis and investigation of
heterogeneity).

Assessment of reporting biases

Reporting biases arise when the dissemination of research findings
is influenced by the nature and direction of results (Egger 1997).
These are described in Chapter 13 of the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2021). We are aware
that funnel plots may be useful in investigating reporting biases,
but are of limited power to detect small-study eBects. We did
not use funnel plots for outcomes where there were 10 studies
or fewer, or where all studies were of similar size. In other cases,
where funnel plots were possible, we sought statistical advice in
their interpretation and produced a contour-enhanced funnel-plot
(Peters 2008).

Data synthesis

We understand that there is no closed argument for preference for
use of fixed-eBect or random-eBects models. The random-eBects
method incorporates an assumption that the diBerent studies are
estimating diBerent, yet related, intervention eBects. This oOen
seems to be true to us and the random-eBects model takes into
account diBerences between studies, even if there is no statistically
significant heterogeneity. However, there is a disadvantage to the
random-eBects model: it puts added weight on small studies, which
oOen are the most biased type. Depending on the direction of eBect,
these studies can either inflate or deflate the eBect size. We used a
random-eBects model for all analyses.

Subgroup analysis and investigation of heterogeneity

1. Subgroup analyses

Subgroup analyses were only conducted on the primary outcomes.
We are aware that subgroup analyses are observational by nature
and, therefore, consider the results to be exploratory and not
explanatory. If the moderators in question were continuous, we
either dichotomised them by a median split or we conducted meta-
regression analyses in  R. We conducted subgroup analyses only
for comparisons with at least 10 studies (Section 10.11.5.1, Higgins
2021).

1.1. Degree of antipsychotic polypharmacy reduction

We planned to perform subgroup analyses based on how many
antipsychotics were withdrawn in the selected studies. The greater
the number of drugs withdrawn, the higher the chances to have
fewer adverse eBects and better quality of life, but also the risk for
major relapses leading to rehospitalisation should be higher.

1.2. Speed of antipsychotic polypharmacy reduction

Too fast a reduction of the number of antipsychotics may increase
the risk for major relapses in terms of rehospitalisation. Therefore,
we planned to categorise the studies into abrupt and gradual
reduction.

1.3. Initial number of antipsychotics

Results may diBer based upon whether participants were originally
on two or more antipsychotics.

1.4. Severity of illness

It may be easier to reduce polypharmacy in people with less-severe
schizophrenia than in people with more-severe schizophrenia.

Antipsychotic polypharmacy reduction versus polypharmacy continuation for people with schizophrenia (Review)
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1.5. Clinical state, stage or problem

We provided an overview of the eBects of polypharmacy
reduction versus antipsychotic number maintenance for people
with schizophrenia in general. In addition, however, we tried to
report data on subgroups of people in the same clinical state,
stage and with similar problems. The following groups appear to be
especially pertinent.

1.5.1. Participants with first episode versus participants with multiple
episodes

Up to 20% of first-episode participants may not have a second
episode (Robinson 1999). Therefore, reducing polypharmacy may
be particularly useful in this subgroup.

1.5.2. Participants in remission versus other participants

Reductions of polypharmacy may be more meaningful in
participants in remission (if available according to Andreasen 2005),
than in participants who are in a stable phase but not symptom free.

2. Investigation of heterogeneity

We reported if inconsistency was high. First, we investigated
whether data had been entered correctly. Second, if data were
correct, we inspected the graph visually and removed outlying
studies successively to see if homogeneity was restored. Decisions
whether single studies should be excluded from the analysis
or whether a formal meta-analysis should not be undertaken
depended on issues such as whether the heterogeneity was due
to diBerences in direction of eBect or only to the degree of
the diBerence between intervention and control (Higgins 2021).
When unanticipated clinical or methodological heterogeneity was
obvious, we simply stated hypotheses regarding these for future
reviews or updates of this review. We do not anticipate undertaking
analyses relating to these.

Sensitivity analysis

We planned to carry out sensitivity analyses, for primary outcomes
only, to explore the influence of the factors listed below. We
excluded the studies identified in each sensitivity analysis, and
discussed the diBerence with the main analysis.

1. Risk of bias

We analysed the eBects of excluding trials that were at overall high
risk of bias for the primary outcome (see Assessment of risk of bias
in included studies).

2. Imputed values

We planned to analyse the eBects of excluding data from trials
where we used imputed values for ICC to calculate the design eBect
in cluster-RCTs (see  Unit of analysis issues), or where SDs were
imputed.

3. Operationalised criteria to diagnose schizophrenia

We analysed the eBects of excluding data from trials that did not
use operational criteria to diagnose schizophrenia.

4. Fixed-e.ect and random-e.ects models

In the main analyses, we synthesised data using a random-eBects
model; however, in this sensitivity analysis we also synthesised

data for the primary outcomes using a fixed-eBect model to
evaluate whether this altered the significance of the results.

5. Suggestion of skewed data

We planned to analyse the eBects of excluding data from trials
where there was a suggestion that data were skewed (mean/SD
ratio lower than 2; see  Data extraction and management). If this
changed the results in comparison with the main analysis (from
significantly favouring the intervention to significantly favouring
the control, or vice-versa), we planned to exclude these studies
also from the main analysis, and present their data in 'Other data'
tables.

6. Chinese studies

Studies from mainland China oOen use other randomisation
methods than the internationally approved ones, the reports are
very short and the methods are oOen not described in details
(Woodhead 2016). To account for these potential diBerences, we
planned to exclude these studies from a sensitivity analysis.

7. Reduction of polypharmacy is compensated by an increase in
dose in the remaining antipsychotics

In some trials, reduction of polypharmacy may be compensated
by the increase of the dose of the remaining antipsychotics. This
procedure might still be superior to keeping the same number of
antipsychotics due to fewer drug–drug interactions. We planned to
carry out a sensitivity analysis excluding these trials.

Summary of findings and assessment of the certainty of the
evidence

We used the GRADE approach to interpret findings (Higgins 2021);
and used GRADEpro GDT to import data from Review Manager
Web to create a summary of findings table for the comparison of
polypharmacy reduction compared to polypharmacy continuation
(GRADEpro GDT; Review Manager Web). This table provides
outcome-specific information concerning the overall certainty
of evidence from each included study in the comparison, the
magnitude of eBect of the interventions examined and the sum of
available data on all outcomes we rated as important to patient
care and decision-making. The overall RoB 2 judgements were used
to feed into the GRADE assessment. We selected the following main
outcomes for inclusion in the summary of findings table.

• Quality of life: clinically important change

• Service use: readmission to hospital

• Adverse eBect: leaving the study early due to adverse events –
overall tolerability

• Functioning: clinically important change

• Global state: relapse/exacerbations of psychosis

• Leaving the study early: due to any reason – overall acceptability

• Adverse eBects/events: at least one adverse eBect

We justified all decisions to downgrade the certainty of evidence
using footnotes and we made comments in the footnotes to aid
reader's understanding of the review where necessary.

Where one of predefined outcomes was not available, but data were
available for a similar one, we rated this as a proxy of the predefined
(e.g. for functioning, we reported mean endpoint score rather than
clinically important change).
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R E S U L T S

Description of studies

For detailed description of studies, see Characteristics of included
studies, Characteristics of excluded studies and Characteristics of
studies awaiting classification tables.

Results of the search

We searched the Cochrane Schizophrenia Group register of trials
and identified 25 eligible studies (in 77 reports) for full-text
screening (Figure 1). We excluded 18 studies (66 reports) and
one study (one report) is awaiting classification. We included
five studies (nine reports) in our review and in the quantitative
synthesis (Borlido 2016; Constantine 2015; Essock 2011; Hori 2013;
Repo-Tiihonen 2012). We found no ongoing studies.
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Figure 1.   Study flow diagram.
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Included studies

Five studies (319 participants) met the inclusion criteria and were
included in the review (Borlido 2016; Constantine 2015; Essock
2011; Hori 2013; Repo-Tiihonen 2012).

1. Design and duration

All were RCTs; one study had a cross-over design (Repo-Tiihonen
2012), and we used the data of the first phase.

Two studies had a duration of three months (Borlido 2016; Repo-
Tiihonen 2012  (first phase)) and two lasted six months (Essock
2011; Hori 2013). The longest study had a duration of one year
(Constantine 2015).

2. Participants

Two studies applied a diagnosis based on the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV)
(Borlido 2016; Essock 2011), two studies based on Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition Text
Revision (DSM-IV-TR) (Constantine 2015; Hori 2013), and one study
did not specify the criteria used for schizophrenia diagnosis
(Repo-Tiihonen 2012). One study focused on treatment-resistant
participants (Repo-Tiihonen 2012). The mean age of participants
was about 45.3 years.

3. Size

The mean number of participants was 64. The smallest study
included 14 participants (Repo-Tiihonen 2012), and the largest
randomised 127 participants (Essock 2011).

4. Setting

One study included inpatients in a Department of Forensic
Psychiatry (Repo-Tiihonen 2012), three studies included
outpatients (Constantine 2015; Essock 2011; Hori 2013), and one
study included both inpatients and outpatients (Borlido 2016).

5. Interventions

All studies compared the continuation of treatment with two
antipsychotics with the reduction of the therapy to one
antipsychotic. In most studies, the reduction to one antipsychotic
was planned to happen within some weeks, one study did not
provide details on the speed of polypharmacy reduction (Borlido
2016).

6. Outcomes

The included studies used diBerent scales to measure the reported
outcomes.

6.1. Outcome scales

6.1.1 Functioning

GAF is a clinician-rating of the impact of the severity of illness of the
patient on daily life (APA 1987). It is a brief and easily administered
scale measuring the impact on functioning on a numeric scale from
0 to 100, broken in 10 intervals, with a higher score indicated a
better functioning.

One study used GAF (Repo-Tiihonen 2012).

6.1.2 Global state

The Clinical Global Impression (CGI) is a 7-point clinician-rated
scale, comprising two subscales, one measuring global severity
of illness (CGI-Severity or CGI-S) and one clinical improvement
(CGI-Improvement or CGI-I) (Guy 1976). A lower score corresponds
to lower severity of illness or more improvement (or less
deterioration).

Two studies used CGI (Borlido 2016; Repo-Tiihonen 2012).

6.1.3 Mental state

The BPRS is a clinician-rated scale used to measure the severity
of psychiatric symptoms, including psychotic symptoms (Overall
1962). The most frequently used version of the scale consists of
18-items encompassing positive, negative and aBective symptoms.
Each item is scored in a 7-point Likert scale from 1 "not present"
to 7 "extreme severe". A total score can be calculated by summing
the score of all items as a measure of overall symptoms of
schizophrenia (ranging from 18 to 126 with a higher score
corresponding to a higher severity of symptoms).

One study used the BPRS (Borlido 2016).

The PANSS was developed based on the BPRS scale (Kay 1986). It
is a 30-item clinician-rated scale that covers positive, negative and
general psychopathology symptoms of schizophrenia. Each item
is scored in a 7-point Likert scale ranging from 1 "absent" to 7
"extreme". A total score can be calculated by summing the score
of all items as a measure of overall symptoms of schizophrenia
(ranging from 30 to 210 with a higher score corresponding to a
higher severity of symptoms).

There are three original subscales: positive symptoms, negative
symptoms and general psychopathology. The positive symptoms
and negative symptoms subscales are validated and oOen used
measures of positive and negative symptoms respectively.

Two studies used PANSS (Essock 2011; Hori 2013).

6.1.4 Cognition

The Brief Assessment of Cognition in Schizophrenia – Japanese
version (BACS-J) includes brief assessments of verbal memory,
working memory, motor speed, verbal fluency, attention and
executive function (Kaneda 2007). The composite score is obtained
by averaging all z-scores of the six primary measures.

One study used BACS-J (Hori 2013).

7. Funding sources

All studies reported a public funding.

Excluded studies

We excluded 19 studies based on full-text assessment. The reasons
for exclusion were:

• ineligible design (not randomised) (Corsini 1976; DosReis 2016;
Sumic 2007);

• ineligible population – no diagnosis of schizophrenia (Verdoorn
2019); acute/agitated, participants with unstable schizophrenia
(Greenspan 2004; Lin 2010; Lin 2013; Lin 2017; Stahl 2004;
Veraksa 2016);
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• ineligible intervention (no polypharmacy reduction) (Baandrup
2010; Fricchione 2012; Honer 2006; NCT02676375; Simpson
2006; Sukegawa 2008; Thompson 2008; Yamanouchi 2015; Yoon
2016).

Studies awaiting assessment

One study in abstract form is awaiting classification. It is unclear if
the participants were in a stable phase and there were no usable
data (Shakir 2017). We contacted the authors but received no reply.

Ongoing studies

We found no ongoing studies that matched our eligible criteria.

Risk of bias in included studies

The assessment of risk of bias for each of the predefined outcomes
is located in the risk of bias section (aOer the  Characteristics of
included studies), including all domain judgements and support for
judgements, and at  the side of the relevant forest plots. Detailed
risk of bias assessments are available on reasonable request.

Risk of bias of outcomes across all studies was 'some concerns'
or 'high'. Allocation of participants was described as randomised,
but without providing details on how the random sequence was
generated. However, generally, there were no baseline diBerences
to suggest problems with the randomisation process. Three studies
were not double-blind, and this brought to some concerns or high
risk of bias judgements in the domain "Deviations from intended
interventions".

Across outcomes, risk of bias was rated as some concerns or high.

Readmission to hospital was at overall high risk of bias, but
information was only from one open-label study, with deviations
from intended interventions that diBered between groups (Essock
2011).

Functioning measured with rating scales was at overall high risk of
bias, but information was only from one study with problems of
missing outcome data (Repo-Tiihonen 2012).

E<ects of interventions

See: Summary of findings 1 Summary of findings table -
Continuation compared to reduction of polypharmacy for people
with schizophrenia

Five studies (319 participants) met the inclusion criteria and were
included in the review (Borlido 2016; Constantine 2015; Essock
2011; Hori 2013; Repo-Tiihonen 2012). See  Summary of findings
1 and forest plots.

Primary outcomes

1. Quality of life

1.1. Clinically important change in quality of life

No studies reported clinically important change in quality of life.

2. Service use

2.1. Readmission to hospital

One study lasting up to six months reported data about
readmission to hospital. There was no evidence of a diBerence

between continuation of polypharmacy and reduction to one
antipsychotic (RR 0.75, 95% CI 0.25 to 2.24; 1 RCT, n = 127; very low-
certainty evidence; Analysis 1.1).

Since only one study reported data for this outcome, no sensitivity
and subgroup analyses were performed.

3. Adverse e.ects

3.1. Leaving the study early due to adverse e<ects – overall tolerability

Results show a trend in favour of polypharmacy reduction in the
number of participants leaving the study early due to adverse

eBects (RR 4.37, 95% CI 0.77 to 24.88; 3 RCTs, n = 176; I2 = 0%,
very low-certainty evidence), but the 95% CI did not exclude the
possibility of no diBerence. Results were similar for the time point
up to three months (RR 3.00, 95% CI 0.14 to 63.15; 2 RCTs, n = 49) and
up to six months (RR 5.24, 95% CI 0.63 to 43.61; 1 RCT, n = 127). Test
for subgroup diBerence revealed no diBerence between the time
points (P = 0.77; Analysis 1.2).

Since fewer than 10 studies provided data for this outcome, no
subgroup analyses were performed.

A sensitivity analysis excluding one study at high risk of bias
(Essock 2011) did not substantially change the results (RR 3.00,
95% CI 0.14 to 63.15;  Analysis 2.1). Excluding one study that did
not specify operationalised criteria for diagnosis of schizophrenia
(Repo-Tiihonen 2012) did not substantially change the results (RR
5.24, 95% CI 0.63 to 43.61;  Analysis 2.2). A sensitivity analysis
applying a fixed-eBect instead of random-eBects model did not
change the results (RR 4.37, 95% CI 0.77 to 24.88; Analysis 2.3).

The other pr-planned sensitivity analyses could not be conducted
(no study in this outcome had imputed values; check on skewed
data does not apply to dichotomous outcomes; no Chinese studies
included for this outcome; unclear if reduction of polypharmacy
was compensated by an increase in dose of the remaining
antipsychotic).

Secondary outcomes

1. Quality of life

1.1. Mean endpoint or change score on quality-of-life scale

No studies reported mean endpoint or change score on quality-of-
life scale.

2. Service use

2.1. Days in hospital

There were no data for days in hospital.

3. Functioning

3.1. Clinically important change in functioning

There were no data for clinically important change in functioning.

3.2. Mean endpoint on functioning scale

One study lasting up to three months reported data on mean
endpoint using the GAF scale. There was no evidence of a diBerence
between continuation of polypharmacy and reduction to one
antipsychotic (MD 0.66, 95% CI −5.89 to 7.21; 1 RCT, n = 12; very low-
certainty evidence; Analysis 1.3).

Antipsychotic polypharmacy reduction versus polypharmacy continuation for people with schizophrenia (Review)

Copyright © 2022 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

17



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

3.3. Mean change score on functioning scale

One study lasting up to three months reported data on mean
change score using the GAF scale. There was no evidence of a
diBerence between continuation of polypharmacy and reduction
to one antipsychotic (MD −0.77, 95% CI −2.75 to 1.21; 1 RCT, n =
12; Analysis 1.4).

4. Global state

4.1. Relapse/exacerbations of psychosis

No studies reported elapse/exacerbations of psychosis.

4.2. Clinically important change in global state (improvement)

One study lasting up to three months reported data on clinically
important change in global state (improvement). There was no
evidence of a diBerence between continuation of polypharmacy
and reduction to one antipsychotic (RR 1.11, 95% CI 0.58 to 2.14; 1
RCT, n = 28; Analysis 1.5).

4.3. Mean endpoint or change score on global state scale

4.3.1 Mean endpoint score

Two studies lasting up to three months reported data on mean
endpoint score using the CGI-I. There was no evidence of a
diBerence between continuation of polypharmacy and reduction to

one antipsychotic (MD 0.32, 95% CI −0.32 to 0.96; I2 = 0%; 2 RCTs, n
= 40; Analysis 1.6).

4.3.2 Mean change score using Clinical Global Impression –
Improvement 

One study lasting up to three months reported data about this
outcome. It was not possible to estimate an eBect size, because in
one group (polypharmacy reduction) the mean change in CGI-I was
0 (1 RCT, n = 12; Analysis 1.7).

5. Leaving the study early

5.1. Due to any reason – overall acceptability

Participants who continued polypharmacy had a lower probability
of leaving the study early in comparison with participants who

reduced polypharmacy (RR 0.44, 95% CI 0.29 to 0.68; I2 = 0%; 5 RCTs,
n = 319; low-certainty evidence; Analysis 1.8).

Regarding diBerent time points, at up to three months there was
no evidence of a diBerence between continuation of polypharmacy
and reduction to one antipsychotic (RR 0.71, 95% CI 0.13 to 3.81; 2
RCTs, n = 49). At up to six months and up to one year, there was a
lower probability of leaving the study early due to any reason in the
continuation group compared with the polypharmacy reduction

group (up to six months: RR 0.48, 95% CI 0.27 to 0.87; I2 = 0%; 3
RCTs, n = 270; up to one year: RR 0.41, 95% CI 0.23 to 0.73; 1 RCT, n =
104; Analysis 1.9). Test for subgroup found no diBerences between
the subgroups (P = 0.80).

5.2. Due to ine<icacy – overall e<icacy

Participants who continued polypharmacy had a lower probability
of leaving the study early for ineBicacy in comparison with
participants who reduced polypharmacy (RR 0.21, 95% CI 0.07 to

0.65; I2 = 0%; 3 RCTs, n = 201; Analysis 1.10).

Regarding diBerent time points, up to three months results show a
trend in the direction of fewer participants leaving the study early

due to ineBicacy in the continuation group, but the CIs did not
exclude the possibility of no diBerence (RR 0.26, 95% CI 0.03 to 2.14;
1 RCT, n = 25). At up to six months, results showed fewer participants
leaving the study early for ineBicacy in the continuation group
compared with the polypharmacy group (RR 0.19, 95% CI 0.05 to

0.72; I2 = 0%; 2 RCTs, n = 166). Test for subgroup diBerence revealed
no evidence of a diBerence between the two time points (P = 0.81).

6. Mental state

6.1. General

6.1.1. Clinically important change in general mental state

No studies reported clinically important change in general mental
state.

6.1.2. Mean endpoint or change score on general mental state scale

6.1.2.1 Mean endpoint score on Positive and Negative Syndrome
Scale

One study presented data for PANSS Total scores at up to three and
up to six months. There was no evidence of a diBerence between
continuation and reduction of polypharmacy (up to three months:
MD 0.86, 95% CI −5.29 to 7.01; 1 RCT, n = 105; up to six months: MD

3.22, 95% CI −1.48 to 7.92; I2 = 0%; 2 RCTs, n = 130; Analysis 1.11).
Test for subgroup diBerences no evidence of a diBerence between
the two time points (P = 0.55).

6.1.2.2 Mean endpoint score on Brief Psychiatric Rating Scale

One study provided data for BPRS scores at up to three months.
There was no evidence of a diBerence between continuation and
reduction of polypharmacy (MD 0.80, 95% CI −5.30 to 6.90; 1 RCT, n
= 35; Analysis 1.12).

6.1.2.3 Mean endpoint score Positive and Negative Syndrome Scale
and Brief Psychiatric Rating Scale combined

When combining general mental state scales and across time
points, there was no evidence of a diBerence between groups (SMD

0.16, 95% CI −0.14 to 0.47; I2 = 0%; 3 RCTs, n = 167; Analysis 1.13).

6.2. Specific

6.2.1. Clinically important change in positive symptoms

No studies reported clinically important change in positive
symptoms.

6.2.2. Mean endpoint or change score on positive symptom scale –
Positive and Negative Syndrome Scale Positive

One study presented data for mean endpoint or change score
on PANSS Positive scale at up to six months. There was no
evidence of a diBerence between the continuation and reduction of
polypharmacy (MD 1.40, 95% CI −1.14 to 3.94; 1 RCT, n = 35; Analysis
1.14).

6.2.3. Clinically important change in negative symptoms

No studies reported clinically important change in negative
symptoms.
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6.2.4. Mean endpoint or change score on in negative symptom scale –
Positive and Negative Syndrome Scale Negative 

One study lasting up to six months reported data on mean endpoint
or change score on PANSS Negative scale. Participants in the
reduction of polypharmacy group had lower negative symptoms
scores measured with PANSS Negative subscales compared to the
continuation group (MD 3.30, 95% CI 1.51 to 5.09; 1 RCT, n =
35; Analysis 1.15).

6.2.5. Clinically important change in depressive symptoms

No studies reported clinically important change in depressive
symptoms.

6.2.6. Mean endpoint or change score on depressive symptom scale 

No studies reported mean endpoint or change score on depressive
symptom scale.

7. Behaviour

7.1. Clinically important change in behaviour (including aggression)

No studies reported clinically important change in behaviour
(including aggression).

7.2. Mean endpoint or change score on behaviour scale

No studies reported mean endpoint or change score on behaviour
scale.

8. Satisfaction with care

8.1. Clinically important change in satisfaction with care

No studies reported clinically important change in satisfaction with
care.

8.2. Mean endpoint or change score on satisfaction with care scale

No studies reported mean endpoint or change score on satisfaction
with care scale.

9. Adverse e.ect/events

9.1. Adverse e<ects

9.1.1. At least one adverse e<ect

One study provided data for at least one adverse eBect at up to
three months. There was no evidence of a diBerence between
continuation and reduction of polypharmacy (RR 5.00, 95% CI 0.28
to 88.53; 1 RCT, n = 14; very low-certainty evidence; Analysis 1.16).

9.1.2. Weight gain: clinically important change

No studies reported clinically important change in weight.

9.1.2.1 Weight gain – mean body mass index change

One study with duration up to six months reported data on mean
body mass index (BMI) change. There was a trend in the direction of
a lower BMI in the reduction of polypharmacy group in comparison
with the continued polypharmacy group. However, the CIs did not
exclude the possibility of no diBerence between groups (MD 0.78,
95% CI −0.03 to 1.59; 1 RCT, n = 127; Analysis 1.17).

9.1.2.2 Weight gain – endpoint mean weight (kg)

One study reported data about weight at up to three and up to six
months. At both timepoints, there was no evidence of a diBerence

between groups (up to three months: MD 3.45, 95% CI −4.08 to
10.98; 1 RCT, n = 104; up to six months: MD 5.94, 95% CI −2.12 to
14.00; 1 RCT, n = 94;  Analysis 1.18). Test for subgroup diBerence
revealed no diBerence between the two time points (P = 0.66).

9.1.3. Incidence of various specific adverse e<ects

9.1.3.1 Tardive dyskinesia

There was no evidence of a diBerence in tardive dyskinesia between
groups at up to six months (RR 0.93, 95% CI 0.38 to 2.26; 1 RCT, n =
127; Analysis 1.19).

9.1.3.2 At least one extrapyramidal adverse e%ect

There was no evidence of a diBerence in participants with at least
one extrapyramidal adverse eBect at up to six months between
groups (RR 1.05, 95% CI 0.51 to 2.16; 1 RCT, n = 127; Analysis 1.20).

9.2. Event: mortality

9.2.1. Overall mortality

One study reported data on overall mortality at up to three months.
In both groups, the number of mortality events was 0, therefore an
eBect size could not be estimated (1 RCT, n = 14; Analysis 1.21).

9.2.2. Due to natural causes

One study reported data on mortality due to natural causes at up
to three months. In both groups, the number of mortality events
was 0, therefore an eBect size could not be estimated (1 RCT, n =
14; Analysis 1.22).

9.2.3. Due to suicide

One study reported data on mortality due to suicide at up to
three months. In both groups the number of mortality events was
0, therefore an eBect size could not be estimated (1 RCT, n =
14; Analysis 1.23).

10. Medication – mean antipsychotic dose at endpoint

One study reported antipsychotic dose at endpoint at up to six
months. AOer converting the antipsychotic dose to olanzapine
equivalents (Gardner 2010), there was no evidence of a diBerence
in doses between continuation and reduction of polypharmacy (MD
2.71, 95% CI −1.60 to 7.02; 1 RCT, n = 35; Analysis 1.24).

11. Cognition

11.1. Clinically important change in cognition

No study reported clinically important change in cognition.

11.2. Mean endpoint or change score on cognition scale

One study reported data on cognition at up to six months.
There was no evidence of a diBerence between continuation and
reduction of polypharmacy (MD 0.11, 95% CI −0.22 to 0.44; 1 RCT, n
= 35; Analysis 1.25).

Publication bias

All analyses included fewer than 10 studies, so a funnel plot was not
created.
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D I S C U S S I O N

Summary of main results

We identified five studies with 319 participants who were eligible
for inclusion in this review.

Our results showed that, based on low- and very low-certainty
evidence, reducing the number of antipsychotics compared to
continuing the treatment on multiple antipsychotics has an eBect
in terms of a higher number of participants leaving the study early,
and leaving the study early due to ineBicacy. The risk of bias for
'leaving the study early due to any reason' was between 'some
concerns' and 'high'.

Reducing the number of antipsychotics was associated with a
reduction in negative symptoms (based on only one RCT and 35
participants).

Polypharmacy reduction might be associated with a reduction in
the number of participants leaving the study early due to adverse
eBects, but CIs did not exclude the possibility of no diBerence.

Polypharmacy reduction might be associated with a reduction in
BMI and weight gain, but data from only one study failed to exclude
the possibility of no diBerence.

Polypharmacy reduction might be associated with a reduction in
antipsychotic dose, but data from only one study failed to exclude
the possibility of no diBerence.

The data showed no diBerence between continuation and
reduction of polypharmacy regarding the primary outcomes of
readmission to hospital and number of participants leaving the
study early due to adverse eBects.

We were unable to find any data about the primary outcome of
quality of life.

In summary, more participants dropped out in general with
polypharmacy reduction, and this was mainly due to ineBicacy;
fewer participants may have dropped out due to adverse eBects, in
comparison to continuing the treatment with two antipsychotics.
Reducing antipsychotic polypharmacy may on one side reduce
eBicacy, but on the other side reduce the burden connected to
adverse eBects.

Overall completeness and applicability of evidence

Previous reviews were limited in scope (Tani 2013),  investigating
assertive or educational interventions directed at clinicians to
encourage them to reduce polypharmacy and not focusing on the
outcome at the patient level, or in outcomes examined (Matsui
2019).

This review is the first to consider a broad and comprehensive
range of outcome measures, applying a comprehensive search and
attempting to analyse time points separately.

The findings of this review were limited by the small number of
studies and participants; data on many outcomes were based on
one study only, and for other outcomes there were no data.

It is likely that our analyses were underpowered and failed to
identify possible diBerences between polypharmacy reduction and

continuation. This might be true in particular for the outcomes
leaving the study early due to adverse eBects, BMI and weight
gain, where there was a trend in the direction of a benefit with
antipsychotic polypharmacy reduction, but the CIs did not exclude
the possibility of no diBerence between the two intervention
strategies.

Moreover, all the identified studies examined reduction from two
antipsychotics to one antipsychotic, so that our findings cannot
be generalised to situations in which people are receiving three or
more drugs.

The certainty of the evidence was mainly very low, indicating that
further research is very likely to have an important impact on our
confidence in the estimate of eBect.

Quality of the evidence

Using GRADE, we assessed the certainty of the evidence to be very
low for all the outcomes, with the exception of leaving the study
early due to any reason (low certainty).

We evaluated the certainty of the evidence for service use –
readmission to hospital as very low. The only study contributing
data had a high risk of bias in one domain and a low number of
participants. Moreover, CIs did not exclude important benefit or
important harm. Therefore, we downgraded one level for risk of
bias and two levels for imprecision.

We evaluated the certainty of the evidence for leaving the study
early due to adverse eBects as very low. One study contributing data
had a high risk of bias, information was available for a small number
of participants and CIs included both no eBect and appreciable
benefit for polypharmacy reduction. Therefore, we downgraded
one level for risk of bias and two levels for imprecision.

We evaluated the certainty of the evidence for functioning as very
low. The only study contributing data had a high risk of bias in one
domain and an extremely low number of participants. Moreover, CIs
did not exclude important benefit or important harm. Therefore,
we downgraded one level for risk of bias and three levels for
imprecision.

We evaluated the certainty of the evidence for leaving the study
early due to any reason as low. Some studies contributing data had
a high risk of bias, and information was available for a small number
of participants. Therefore, we downgraded  one level for risk of bias
and one level for imprecision.

We evaluated the certainty of the evidence for number of
participants with at least one adverse eBect as very low. The
only study contributing data had an extremely low number
of participants. Therefore, we downgraded three levels for
imprecision.

Potential biases in the review process

We documented and justified modifications to our published
protocol in the  DiBerences between protocol and review  section
(Bighelli 2021b).

The present review has some limitations.

The overall risk of bias for the outcomes investigated and reported
in the included studies was of some concerns or high.
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Due to a lack of information, we could not perform the preplanned
subgroup analyses, and only some of the sensitivity analyses
(which were underpowered). Therefore, we could not draw
conclusion on possible eBect moderators such as degree and speed
at which polypharmacy reduction was performed or participants'
severity of illness.

Another limitation was that it was not possible to investigate
whether reduction in the number of antipsychotics was
compensated by increasing the doses of the remaining drugs, since
only one study reported mean antipsychotic dose at endpoint.

The eBect of dose reduction on multiple outcomes is investigated
by a companion review (Bighelli 2021a).

Agreements and disagreements with other studies or
reviews

We found one review that compared switching to antipsychotic
monotherapy versus staying on antipsychotic polypharmacy in
schizophrenia (Matsui 2019). It included six RCTs involving 341
participants. We included five of these studies. The sixth study
compared switching to monotherapy with adding aripiprazole, and
not with continuing the previous therapy; therefore, we excluded it
as it did not fulfil the inclusion criteria of the present review.

Readmission to hospital 

Our results are consistent with Matsui 2019, which also found no
diBerence between polypharmacy reduction and continuation for
readmission to hospital. Matsui 2019 also provided data on relapse,
finding no diBerence between groups.

Leaving the study early due to adverse e<ects

Our results are consistent with  Matsui 2019, which also found
a trend in favour of polypharmacy reduction in number of
participants leaving the study early due to adverse eBects.

Leaving the study early due to any reason

Our results are consistent with  Matsui 2019, which also found in
favour of polypharmacy continuation in number of participants
leaving the study early due to any reason.

Leaving the study early due to any ine<icacy

Our results are partially consistent with Matsui 2019, which found
a trend in favour of polypharmacy continuation in number of
participants leaving the study early due to ineBicacy, while our
results show a clear benefit for polypharmacy continuation on this
outcome.

Mental state – mean endpoint or change score on general
mental state scale

Our results are consistent with  Matsui 2019, which also found
no substantial diBerence between polypharmacy continuation
and polypharmacy reduction on overall and positive symptoms
of schizophrenia. Concerning negative symptoms, Matsui and
colleagues found no diBerence, whereas the present review found
an appreciable benefit for polypharmacy reduction, based on only
one study.

Cognition – change score Brief Assessment of Cognition in
Schizophrenia – Japanese version

Our results are consistent with Matsui 2019, which also found no
substantial diBerence between polypharmacy continuation and
polypharmacy reduction on cognition scores.

Matsui 2019 did not report results on other outcomes.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Our patients' representatives collaborators identified the
investigation of the possibility to reduce the number of
antipsychotics administered to people with schizophrenia as a
relevant topic for clinical practice. Unfortunately, results of the
present review could only provide underpowered information,
based on low- to very low-certainty evidence, so that it is not
possible to draw strong conclusions based on the current data.

Some patients may be willing to remain on a well-established
combination of antipsychotics, that may work for their individual
case. A relationship of trust with the treating clinician remains
fundamental to find the optimal individualised therapy.

Implications for research

Future studies should examine the reduction from more than two
antipsychotic agents in addition to reducing from two to one
antipsychotic.

An individual participant data (IPD) meta-analysis could help to
clarify the role of the diBerent potential moderators, such as
degree and speed of antipsychotic polypharmacy reduction, initial
number of antipsychotics, agents that are withdrawn, severity of
illness and other patient characteristics.

A companion review is currently investigating the role of dose
reduction on several outcomes (Bighelli 2021b).

In parallel, further research should be conducted on the possible
ways to implement polypharmacy reduction, since this remains
unclear (Bighelli 2016; Tani 2013).

The topic of polypharmacy reduction, together with antipsychotic
dose reduction, will be the focus of a Cochrane living systematic
review, currently planned by the same team of review authors.
(Living systematic reviews oBer a new approach to review updating
in which the review is continually updated, incorporating relevant
new evidence as it becomes available.)
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and maintains standard text for use in the Methods section of their
reviews. We have used this text as the basis of what appears here
and adapted it as required.

Editorial and peer-reviewer contributions

Cochrane Schizophrenia supported the authors in the
development of this review.

The following people conducted the editorial process for this
article.

• Sign-oB Editor (final editorial decision): Mahesh Jayaram,
University of Melbourne.

• Managing Editor (selected peer reviewers, collated peer-
reviewer comments, provided editorial guidance to authors,
edited the article): Hui Wu, Technical University of Munich.

• Contact Editor (provided editorial guidance to authors): Lone
Baandrup, Mental Health Services Capital Region in Denmark.

• Copy Editor (copy-editing and production): Anne Lawson, Copy
Edit Support, Cochrane.

• Information Specialist (search strategy and search results):
Farhad Shokraneh, Systematic Review Consultants.

• Peer-reviewers* (provided comments and recommended an
editorial decision): Puti Retasya Novira, The University of
Melbourne, Budi Gittanaya Anindyanari, The University of
Melbourne (clinical/content review).

*Peer-reviewers are members of Cochrane Schizophrenia, and
provided peer-review comments on this article, but they were not
otherwise involved in the editorial process or decision-making for
this article.

Antipsychotic polypharmacy reduction versus polypharmacy continuation for people with schizophrenia (Review)

Copyright © 2022 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

22



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

R E F E R E N C E S
 

References to studies included in this review

Borlido 2016 {published data only (unpublished sought but not
used)}

*  Borlido C, Remington G, GraB-Guerrero A, Arenovich T,
Hazara M, Wang A, et al. Switching from 2 antipsychotics
to 1 antipsychotic in schizophrenia: a randomized, double-
blind, placebo-controlled study. Journal of Clinical Psychiatry
2016;77(1):e14-e20. [DOI: 10.4088/JCP.14m09321] [PMID:
26845273]

NCT00493233. Antipsychotic polypharmacy in schizophrenia.
clinicaltrials.gov/ct2/show/NCT00493233 (first received 28 June
2007).

Constantine 2015 {published data only (unpublished sought but
not used)}

Constantine RJ, Andel R, McPherson M, Tandon R. Is the risk of
antipsychotic polypharmacy discontinuation dependent on
the agents used? Psychiatry Research 2018;263:238-44. [DOI:
10.1016/j.psychres.2017.09.050]

*  Constantine RJ, Andel R, McPherson M, Tandon R. The
risks and benefits of switching patients with schizophrenia
or schizoaBective disorder from two to one antipsychotic
medication: a randomized controlled trial. Schizophrenia
Research 2015;166:194-200. [DOI: 10.1016/j.schres.2015.05.038]
[PMID: 26141142]

Essock 2011 {published and unpublished data}

*  Essock SM, Schooler NR, Stroup ST, McEvoy JP, Rojas I,
Jackson C, et al, The Schizophrenia Trials Network.
EBectiveness of switching from antipsychotic polypharmacy
to monotherapy. American Journal of Psychiatry
2011;168(7):702-8. [DOI: 10.1176/appi.ajp.2011.10060908]
[PMID: 21536693]

NCT00044655. Switching medication to treat schizophrenia.
clinicaltrials.gov/ct2/show/NCT00044655 (first received 5
September 2002).

Hori 2013 {published data only (unpublished sought but not used)}

*  Hori H, Yoshimura R, Katsuki A, Sugita AI, Atake K,
Nakamura J. Switching to antipsychotic monotherapy can
improve attention and processing speed, and social activity in
chronic schizophrenia patients. Journal of Psychiatric Research
2013;47(12):1843-8. [DOI: 10.1016/j.jpsychires.2013.08.024]
[PMID: 24054464]

Repo-Tiihonen 2012 {published data only (unpublished sought but
not used)}

NCT00918021. Polypharmacy in clozapine-resistant
schizophrenia. clinicaltrials.gov/ct2/show/NCT00918021 (first
received 11 June 2009).

*  Repo-Tiihonen E, Hallikainen T, Kivistö P, Tiihonen J.
Antipsychotic polypharmacy in clozapine resistant
schizophrenia: a randomized controlled trial of tapering
antipsychotic co-treatment. Mental Illness 2012;4(1):e1-e1. [DOI:
10.4081/mi.2012.e1] [PMID: 25478102]

 

References to studies excluded from this review

Baandrup 2010 {published data only}

*  Baandrup L, Allerup P, Lublin H, NordentoO M, Peacock L,
Glenthoj B. Evaluation of a multifaceted intervention to limit
excessive antipsychotic co-prescribing in schizophrenia out-
patients. Acta Psychiatrica Scandinavica 2010;122(5):367-74.

NCT00541398. Antipsychotic polypharmacy: prevalence,
background and consequences. clinicaltrials.gov/ct2/show/
NCT00541398 (first received 10 October 2007).

Corsini 1976 {published data only}

*  Corsini GU, DelZompo M, Cianchetti C, Mangoni A, Gessa GL.
Therapeutical eBicacy of a combination of apomorphine
with sulpiride or metoclopramine in parkinsonism.
Psychopharmacology 1976;47(2):169-73.

DosReis 2016 {published data only}

*  DosReis S, Wu BS, Castillo WC, Tai MH. Heterogeneity among
youth with serious mental illness in intensive care management
and post-discharge polypharmacy use. Pharmacoepidemiology
and Drug Safety 2016;25:348.

Fricchione 2012 {published data only}

*  Fricchione V, Balletta G, Addeo L, Manna G. EBectiveness of
antipsychotic polypharmacy or monotherapy: real-world study
outcomes. 25th ECNP Congress; 2012 Oct 13-17; Vienna, Austria.

Greenspan 2004 {published data only}

Chaplin R. Risperidone improves symptoms in people who are
hospitalised during an acute exacerbation of schizophrenia.
Evidence-Based Mental Health 2007;10(1):15.

Greenspan A, Kosik-Gonzalez C, Bossie C, Zhu Y, Gharabawi G.
Predictors of readiness to discharge among inpatients
with schizophrenia. 157th Annual Meeting of the American
Psychiatric Association; 2004 May 1-6; New York (NY).

Greenspan A, Kosik-Gonzalez C, Bossie C, Zhu Y, McLemore J,
Gharabawi G. Atypical antipsychotics in patients with
schizophrenia and comorbid substance abuse. 158th Annual
Meeting of the American Psychiatric Association; 2005 May
21-26; Atlanta (GA).

Greenspan A, Kosik-Gonzalez C, Moreau-Mallet V, Bossie CA,
Rupnow MF, Zhu Y, et al. Risperidone vs quetiapine in inpatients
with schizophrenia: a double-blind placebo-controlled study.
18th European College of Neuropsychopharmacology Congress;
2005 Oct 22-26; Amsterdam, the Netherlands.

Greenspan A, Kosik-Gonzalez C, Moreau-Mallet V, Bossie CA,
Rupnow MF, Zhu Y, et al. Risperidone vs quetiapine in inpatients
with schizophrenia: a double-blind placebo-controlled study.
European Neuropsychopharmacology 2005;15(Suppl 3):S503.

*  Potkin SG, Gharabawi GM, Greenspan AJ, Mahmoud R, Kosik-
Gonzalez C, Rupnow MF, et al. A double-blind comparison
of risperidone, quetiapine and placebo in patients with

Antipsychotic polypharmacy reduction versus polypharmacy continuation for people with schizophrenia (Review)

Copyright © 2022 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

23

https://doi.org/10.4088%2FJCP.14m09321
https://doi.org/10.1016%2Fj.psychres.2017.09.050
https://doi.org/10.1016%2Fj.schres.2015.05.038
https://doi.org/10.1176%2Fappi.ajp.2011.10060908
https://doi.org/10.1016%2Fj.jpsychires.2013.08.024
https://doi.org/10.4081%2Fmi.2012.e1


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

schizophrenia experiencing an acute exacerbation requiring
hospitalization. Schizophrenia Research 2006;85(1-3):254-65.

Potkin SG, Greenspan A, Kosik-Gonzalez C, Bossie C, Rupnow M,
Zhu Y, et al. A placebo-controlled study of risperidone vs
quetiapine for symptom response and readiness for discharge
among agitated inpatients with schizophrenia. Schizophrenia
Bulletin 2005;31:501.

Rupnow M, Greenspan A, Kosik-Gonzalez C, Bossie C, Zhu Y,
Gharabawi G, et al. Polypharmacy in schizophrenia: data from
a randomized, double-blind study. 158th Annual Meeting of the
American Psychiatric Association; 2005 May 21-26; Atlanta (GA).

Rupnow MF, Greenspan A, Gharabawi GM, Kosik-Gonzalez C,
Zhu Y, Stahl SM. Incidence and costs of polypharmacy: data
from a randomized, double-blind, placebo-controlled study of
risperidone and quetiapine in patients with schizophrenia or
schizoaBective disorder. Current Medical Research and Opinion
2007;23(11):2815-22.

Rupnow MF, Greenspan A, Kosik-Gonzalez C, Zhu Y,
Gharabawi G, Stahl SM. Use and cost of polypharmacy in
schizophrenia: data from a randomized, double-blind study of
risperidone and quetiapine. Value in Health 2005;8(3):399.

Rupnow MF, Stahl S, Greenspan A, Kosik-Gonzalez C,
Gharabawi G. Use and cost of polypharmacy in schizophrenia:
data from a randomized, double-blind study of risperidone and
quetiapine. Schizophrenia Bulletin 2005;31:550.

Honer 2006 {published data only}

Honer W. A randomized controlled trial of antipsychotic
polypharmacy: clozapine plus risperidone. European
Neuropsychopharmacology 2007;17(Suppl 4):S200.

*  Honer WG, Thornton AE, Chen EY, Chan RC, Wong JO,
Bergmann A, et al. Clozapine alone versus clozapine and
risperidone with refractory schizophrenia. New England Journal
of Medicine 2006;354(5):472-82.

NCT00272584. International study of improving treatment for
the most severely ill with schizophrenia. clinicaltrials.gov/ct2/
show/NCT00272584 (first received 6 January 2006).

Lin 2010 {published data only}

*  Lin CH, Kuo CC, Chou LS, Chen YH, Chen CC, Huang KH, et
al. A randomized, double-blind comparison of risperidone
versus low-dose risperidone plus low-dose haloperidol in
treating schizophrenia. Journal of Clinical Psychopharmacology
2010;30(5):518-25.

Lin CH, Kuo CC, Chou LS, Wang SJ, Chen MC, Chen CC. A
randomized, double-blind, comparison of risperidone versus
risperidone plus haloperidol treatment in schizophrenia.
European Neuropsychopharmacology 2009;19(Suppl 3):S256.

Lin CH, Wang FC, Huang YH, Lin SC, Kuo CC. Comparison
of polypharmacy using low-dose second-generation
antipsychotics plus low-dose first-generation antipsychotics
with monotherapy using therapeutic-dose second-generation
antipsychotics in schizophrenia – a pooled analysis. CNS
Spectrums 2019;24(6):632-3.

NCT00998608. Comparison of the eBicacy and safety of
risperidone versus risperidone plus low dose of haloperidol in
the treatment of schizophrenia. clinicaltrials.gov/ct2/show/
NCT00998608 (first received 20 October 2009).

Lin 2013 {published data only}

Lin CH, Wang FC, Huang YH, Lin SC, Kuo CC. Comparison
of polypharmacy using low-dose second-generation
antipsychotics plus low-dose first-generation antipsychotics
with monotherapy using therapeutic-dose second-generation
antipsychotics in schizophrenia – a pooled analysis. CNS
Spectrums 2019;24(6):632-3.

*  Lin CH, Wang FC, Lin SC, Huang YH, Chen CC, Lane HY.
Antipsychotic combination using low-dose antipsychotics is
as eBicacious and safe as, but cheaper, than optimal-dose
monotherapy in the treatment of schizophrenia: a randomized,
double-blind study. International Clinical Psychopharmacology
2013;28(5):267-74.

NCT01615185. A randomized, double-blind, comparison of the
eBicacy and safety of amisulpride versus low-dose amisulpride
plus low-dose sulpiride in the treatment of schizophrenia.
clinicaltrials.gov/ct2/show/NCT01615185 (first received 8 June
2012).

Lin 2017 {published data only}

Lin CH, Lin SC, Huang YH, Wang FC, Huang CJ. Early prediction
of olanzapine-induced weight gain for schizophrenia patients.
Psychiatry Research 2018;263:207-11.

Lin CH, Wang FC, Huang YH, Lin SC, Kuo CC. Comparison
of polypharmacy using low-dose second-generation
antipsychotics plus low-dose first-generation antipsychotics
with monotherapy using therapeutic-dose second-generation
antipsychotics in schizophrenia – a pooled analysis. CNS
Spectrums 2019;24(6):632-3.

*  Lin CH, Wang FC, Lin SC, Huang YH, Chen CC. A randomized,
double-blind, comparison of the eBicacy and safety of low-
dose olanzapine plus low-dose trifluoperazine versus full-
dose olanzapine in the acute treatment of schizophrenia.
Schizophrenia Research 2017;185:80-7.

NCT02704962. Olanzapine vs. low-dose olanzapine plus
trifluoperazine. clinicaltrials.gov/ct2/show/NCT02704962 (first
received 10 March 2016).

NCT02676375 {published data only}

*  NCT02676375. Nicotine receptor density and response to
nicotine patch: Pt 2 extended treatment. clinicaltrials.gov/ct2/
show/NCT02676375 (first received 8 February 2016).

Simpson 2006 {published and unpublished data}

Alphs L, Nasrallah HA, Bossie CA, Fu DJ, Gopal S, Hough D, et
al. Factors associated with relapse in schizophrenia despite
adherence to long-acting injectable antipsychotic therapy.
International Clinical Psychopharmacology 2016;31(4):202-9.

Bilder RM, Pandina G, Lasser R, Rodriguez S, Turkoz I, Prosser J,
et al. Cognitive and functional improvement with long-acting
risperidone treatment. 159th Annual Meeting of the American
Psychiatric Association; 2006 May 20-25; Toronto, Canada.

Antipsychotic polypharmacy reduction versus polypharmacy continuation for people with schizophrenia (Review)

Copyright © 2022 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

24



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Bossie C, Gharabawi G, Rodriguez SC, Dragotta K, Simpson GM.
Remission of schizophrenia symptoms associated with
functional improvement. 159th Annual Meeting of the American
Psychiatric Association; 2006 May 20-25; Toronto, Canada.

Gharabawi G, Bossie C, Bouhours P, Turkoz I, Gearhart N,
Kujawa M. Insight in schizophrenia: results from a 12-month,
double-blind study insight in schizophrenia: results from a
12 month double blind study. 159th Annual Meeting of the
American Psychiatric Association; 2006 May 20-25; Toronto,
Canada.

Gharabawi G, Bossie C, Turkoz I, Bouhours P, Kujawa M. Does
insight predict functioning and quality of life in schizophrenia?
Results from a 12-month, double-blind study. 13th Biennial
Winter Workshop on Schizophrenia Research; 2006 Feb 4-10;
Davos, Switzerland.

Gharabawi G, Bossie C, Turkoz I, Kujawa M, Mahmoud R,
Simpson G. The impact of insight on functioning in patients
with schizophrenia or schizoaBective disorder receiving
risperidone long-acting injectable. Journal of Nervous and
Mental Disease 2007;195(12):976-82.

Gharabawi GM, Bossie CA, Bouhours P, Turkoz I, Kujawa M.
Insight in schizophrenia: clinical correlates and relationship
to functioning. European Neuropsychopharmacology
2006;16(Suppl 4):S390.

Gharabawi GM, Bossie CA, Zhu Y. New-onset tardive dyskinesia
in patients with first-episode psychosis receiving risperidone or
haloperidol. American Journal of Psychiatry 2006;163(5):938-9.

Harvey P, Pandina G, Bilder R, Rodriguez S, Turkoz I,
Gharabawi G. Cognitive and functional improvement with
long-acting risperidone treatment. 44th Annual Meeting of the
American College of Neuro-Psychopharmacology; 2005 Dec
11-15; Waikoloa (HI).

Kujawa M, Bossie C, Gharabawi G, Turkoz I, Prosser J,
Simpson G. Factors associated with improved psychosocial
functioning in patients with schizophrenia. Schizophrenia
Bulletin 2007;33(2):438.

Kujawa M, Bossie C, Turkoz I, Simpson G, Gharabawi G.
Remission of schizophrenia symptoms associated with
functional improvement. 13th Biennial Winter Workshop on
Schizophrenia Research; 2006 Feb 4-10; Davos, Switzerland.

Lasser R, Pandina G, Bilder R, Harvey P, Rodriguez S, Turkoz I,
et al. Cognitive and functional improvement with long-acting
risperidone treatment. 158th Annual Meeting of the American
Psychiatric Association; 2005 May 21-26; Atlanta (GA).

Lasser RA, Rodriguez SC, Turkoz I, Mahableshwarkar AR,
Gharabawi GM, Simpson GM. Optimization of long-acting
risperidone for maintenance therapy in schizophrenia.
Schizophrenia Bulletin 2005;31:492.

Locklear J, Lasser RA, Rodriguez SC, Turkoz I,
Mahableshwarkar AR, Feifel D. Maintenance therapy with long-
acting risperidone: functioning and quality of life in patients
with schizophrenia or schizoaBective disorder. Schizophrenia
Bulletin 2005;31:494-5.

MacFadden W, Bossie C, Turkoz I, Diekamp B, Ibach B,
Haskins JT. EBect of long-acting injectable risperidone
on clinical outcomes in recently diagnosed stable
schizophrenia patients. 26th Collegium Internationale Neuro-
Psychopharmacologicum Congress; 2008 Jul 13-17; Munich,
Germany.

MacFadden W, Bossie C, Turkoz I, Dorson P, Haskins T. EBect
of long-acting injectable risperidone on clinical outcomes in
stable schizophrenia patients with early illness. 161st Annual
Meeting of the American Psychiatric Association; 2008 May 3-8;
Washington (DC).

MacFadden W, Bossie CA, Turkoz I, Haskins JT. Risperidone
long-acting therapy in stable patients with recently diagnosed
schizophrenia. International Clinical Psychopharmacology
2010;25(2):75-82.

Mattys J. Improved cognition observed in patients with
schizophrenia with risperidone long-acting injectable. European
Neuropsychopharmacology 2005;15(Suppl 3):S497.

NCT00297388. A 52-wk prospective, randomized, double-blind,
multicenter study of relapse following transition from oral
antipsychotic medication to 2 diBerent doses (25 or 50 mg
every 2 wks) of risperidone long-acting microspheres (Risperdal
CONSTA) in adults with schizophrenia or schizoaBective
disorder. clinicaltrials.gov/ct2/show/NCT00297388 (first
received 28 February 2006).

Pandina G, Bilder R, Turkoz I, Alphs L. Identification of clinically
meaningful relationships among cognition, functionality, and
symptoms in subjects with schizophrenia or schizoaBective
disorder. Schizophrenia Research 2013;143(2-3):312-8.

Pandina GJ, Gharabawi G, Rodriguez S, Lasser R. The
relationship between cognitive measures and functional
outcomes in schizophrenia. 157th Annual Meeting of the
American Psychiatric Association; 2004 May 1-6; New York (NY).

Rodriguez SC, Kujawa M, Turkoz I, Rediess S, Gharabawi G.
Long-acting risperidone treatment following antipsychotic
polypharmacy. 159th Annual Meeting of the American
Psychiatric Association; 2006 May 20-25; Toronto, Canada.

Rodriguez SC, Lasser R, Turkoz I, Mahableshwarkar AR,
Gharabawi GM, Chung H, et al. Optimized long-acting
risperidone maintenance therapy. 158th Annual Meeting of the
American Psychiatric Association; 2005 May 21-26; Atlanta (GA).

*  Simpson GM, Mahmoud RA, Lasser RA, Kujawa M, Bossie CA,
Turkoz I, et al. A 1-year double-blind study of 2 doses of long-
acting risperidone in stable patients with schizophrenia
or schizoaBective disorder. Journal of Clinical Psychiatry
2006;67(8):1194-203.

Turkoz I, Lasser R, Rodriguez SC, Locklear JC,
Mahableshwarkar AR, Gharabawi GM, et al. Functioning and
quality of life during long-acting risperidone maintenance
treatment. 158th Annual Meeting of the American Psychiatric
Association; 2005 May 21-26; Atlanta (GA).

Antipsychotic polypharmacy reduction versus polypharmacy continuation for people with schizophrenia (Review)

Copyright © 2022 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

25



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Stahl 2004 {published data only}

*  Stahl S, Rupnow M, Greenspan A, Kosik-Gonzalez C, Zhu Y,
Gharabawi G. Use and cost of polypharmacy in schizophrenia:
data from a randomized, double-blind study of risperidone and
quetiapine. Neuropsychopharmacology 2004;29(Suppl 1):S227.

Sukegawa 2008 {published data only}

*  Sukegawa T, Ito T, Hasegawa M, Mizuno Y, Inagaki A,
Sakamoto H, et al. A randomized controlled trial on the
dose reduction and simplification for polypharmacy
of antipsychotics. Tottori Journal of Clinical Research
2008;1(1):169-81.

Sumic 2007 {published data only}

*  Sumic JC, Baric V, Bilic P, Herceg M, Sisek-Sprem M, Jukic V.
QTc and psychopharmacs: are there any diBerences between
monotherapy and polytherapy. Annals of General Psychiatry
2007;6:13.

Thompson 2008 {published data only}

Thompson A, Barley M, Sullivan SA, Strange SO, Moore L,
Sipos A, et al. A pragmatic cluster randomised controlled
trial of a complex ward-based intervention on antipsychotic
polypharmacy prescribing in adult psychiatric inpatient wards.
13th Biennial Winter Workshop on Schizophrenia Research;
2006 Jan 1; Davos, Switzerland.

*  Thompson A, Sullivan SA, Barley M, Strange SO, Moore L,
Rogers P, et al. The DEBIT trial: an intervention to reduce
antipsychotic polypharmacy prescribing in adult psychiatry
wards – a cluster randomized controlled trial. Psychological
Medicine  2008;38(5):705-15.

Veraksa 2016 {published data only}

*  Veraksa A, Egorov A. Pharmacotherapy of acute psychotic
states: the reason for benzodiazepines and valproic acid
augmentation. European Psychiatry 2016;33:S612.

Verdoorn 2019 {published data only}

*  Verdoorn S, Kwint HF, Blom JW, Gussekloo J, Bouvy ML.
EBects of a clinical medication review focused on personal
goals, quality of life, and health problems in older persons with
polypharmacy: a randomised controlled trial (DREAMeR-study).
PLOS Medicine 2019;16(5):e1002798.

Yamanouchi 2015 {published data only}

Sukegawa T, Inagaki A, Yamanouchi Y, Inada T, Yoshio T,
Yoshimura R, et al. Study protocol: safety correction of high
dose antipsychotic polypharmacy in Japan. BMC Psychiatry
2014;14(1):103.

UMIN000004511. The clinical study to correct multiple and
large amount of administering to antipsychotic safely and
eBectively. center6.umin.ac.jp/cgi-open-bin/ctr_e/ctr_view.cgi?
recptno=R000005391 (first received 10 November 2010).

*  Yamanouchi Y, Sukegawa T, Inagaki A, Inada T, Yoshio T,
Yoshimura R, et al. Evaluation of the individual safe correction
of antipsychotic agent polypharmacy in Japanese patients
with chronic schizophrenia: validation of safe corrections
for antipsychotic polypharmacy and the high-dose method.
International Journal of Neuropsychopharmacology 2015;18:5.

Yoon 2016 {published data only}

Yoon HW, Lee JS, Park SJ, Lee SK, Choi WJ, Kim TY.
Comparing the eBectiveness and safety of the addition of
and switching to aripiprazole for resolving antipsychotic-
induced hyperprolactinemia. Clinical Neuropharmacology
2016;39:288-94. [DOI: 10.1097/WNF.0000000000000175]

 

References to studies awaiting assessment

Shakir 2017 {published data only}

*  Shakir M, Van Harten P, Tenback D. Concurrent treatment with
typical and atypical antipsychotics: double trouble. European
Archives of Psychiatry and Clinical Neuroscience 2017;267(1
Suppl 1):S35-6.

 

Additional references

Altman 1996

Altman DG, Bland JM. Detecting skewness from summary
information. BMJ 1996;313(7066):1200. [DOI: 10.1136/
bmj.313.7066.1200] [PMID: 8916759]

Andreasen 2005

Andreasen N, Carpenter W, Kane J, Lasser R, Marder S,
Weinberger D. Remission in schizophrenia: proposed criteria
and rationale for consensus. American Journal of Psychiatry
2005;62:441-9. [DOI: 10.1176/appi.ajp.162.3.441] [PMID:
15741458]

Andreasen 2013

Andreasen NC, Liu D, Ziebell S, Vora A, Ho BC. Relapse
duration, treatment intensity, and brain tissue loss in
schizophrenia: a prospective longitudinal MRI study. American
Journal of Psychiatry 2013;170:609-15. [DOI: 10.1176/
appi.ajp.2013.12050674] [PMID: 23558429]

APA 1987

APA 1987 American Psychiatric Association. Diagnostic and
Statistical Manual of Mental Disorders (DSM-III-R). Washington
(DC): American Psychiatric Press, 1987.

Bighelli 2016

Bighelli I, Ostuzzi G, Girlanda F, Cipriani A, Becker T,
Koesters M, Barbui C. Implementation of treatment guidelines
for specialist mental health care. Cochrane Database of
Systematic Reviews 2016, Issue 12. Art. No: CD009780. [DOI:
10.1002/14651858.CD009780.pub3]

Bighelli 2021a

Bighelli I, Samara MT, Rodolico A, Hansen WP, Leucht S.
Antipsychotic dose reduction compared to dose continuation
for people with schizophrenia. Cochrane Database of
Systematic Reviews 2021, Issue 4. Art. No: CD014384. [DOI:
10.1002/14651858.CD014384]

Bland 1997

Bland JM. Statistics notes. Trials randomised in clusters. BMJ
1997;315(7108):600. [DOI: 10.1136/bmj.315.7108.600] [PMID:
9302962]

Antipsychotic polypharmacy reduction versus polypharmacy continuation for people with schizophrenia (Review)

Copyright © 2022 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

26

https://doi.org/10.1097%2FWNF.0000000000000175
https://doi.org/10.1136%2Fbmj.313.7066.1200
https://doi.org/10.1136%2Fbmj.313.7066.1200
https://doi.org/10.1176%2Fappi.ajp.162.3.441
https://doi.org/10.1176%2Fappi.ajp.2013.12050674
https://doi.org/10.1176%2Fappi.ajp.2013.12050674
https://doi.org/10.1002%2F14651858.CD009780.pub3
https://doi.org/10.1002%2F14651858.CD014384
https://doi.org/10.1136%2Fbmj.315.7108.600


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Boissel 1999

Boissel JP, Cucherat M, Li W, Chatellier G, GueyBier F,
Buyse M, et al. The problem of therapeutic eBicacy indices.
3. Comparison of the indices and their use [Aperçu sur la
problématique des indices d'eBicacité thérapeutique, 3:
comparaison des indices et utilisation. Groupe d'Etude des
Indices D'eBicacite]. Therapie 1999;54(4):405-11. [PMID:
10667106]

Bouwmans 2015

Bouwmans C, de Sonneville C, Mulder CL, Hakkaart-van
Roijen L. Employment and the associated impact on quality of
life in people diagnosed with schizophrenia. Neuropsychiatric
Disease and Treatment 2015;11:2125-42. [DOI: 10.2147/
NDT.S83546] [PMID: 26316759]

Carpenter 1994

Carpenter WT Jr, Buchanan RW. Schizophrenia. New
England Journal of Medicine 1994;330:681-90. [DOI: 10.1056/
NEJM199403103301006] [PMID: 8107719]

Deeks 2000

Deeks J. Issues in the selection for meta-analyses of binary
data. 8th International Cochrane Colloquium; 2000 Oct 25-28;
Cape Town, South Africa.

Divine 1992

Divine GW, Brown JT, Frazier LM. The unit of analysis error
in studies about physicians' patient care behavior. Journal
of General Internal Medicine 1992;7(6):623-9. [DOI: 10.1007/
BF02599201] [PMID: 1453246]

Donner 2002

Donner A, Klar N. Issues in the meta-analysis of cluster
randomized trials. Statistics in Medicine 2002;21(19):2971-80.
[DOI: 10.1002/sim.1301] [PMID: 12325113]

Egger 1997

Egger M, Davey Smith G, Schneider M, Minder C. Bias in
meta-analysis detected by a simple, graphical test. BMJ
1997;315(7109):629-34. [DOI: 10.1136/bmj.315.7109.629] [PMID:
9310563]

Elbourne 2002

Elbourne D, Altman DG, Higgins JP, Curtina F, Worthington HV,
Vaile A. Meta-analyses involving cross-over trials:
methodological issues. International Journal of Epidemiology
2002;31(1):140-9. [DOI: 10.1093/ije/31.1.140] [PMID: 11914310]

Essock 2011

Essock SM, Schooler NR, Stroup TS, McEvoy JP, Rojas I,
Jackson C, et al. EBectiveness of switching from antipsychotic
polypharmacy to monotherapy. American Journal of Psychiatry
2011;168:702-8. [DOI: 10.1176/appi.ajp.2011.10060908] [PMID:
21536693]

Furukawa 2006

Furukawa TA, Barbui C, Cipriani A, Brambilla P, Watanabe N.
Imputing missing standard deviations in meta-analyses can
provide accurate results. Journal of Clinical Epidemiology

2006;59(1):7-10. [DOI: 10.1016/j.jclinepi.2005.06.006] [PMID:
16360555]

Gallego 2012

Gallego JA, Bonetti J, Zhang J, Kane JM, Correll CU. Prevalence
and correlates of antipsychotic polypharmacy: a systematic
review and meta-regression of global and regional trends from
the 1970s to 2009. Schizophrenia Research 2012;138:18-28. [DOI:
10.1016/j.schres.2012.03.018] [PMID: 22534420]

Galling 2017

Galling B, Roldan A, Hagi K, Rietschel L, Walyzada F, Zheng W,
et al. Antipsychotic augmentation vs. monotherapy in
schizophrenia: systematic review, meta-analysis and meta-
regression analysis. World Psychiatry 2017;16:77-89. [DOI:
10.1002/wps.20387] [PMID: 28127934]

Gardner 2010

Gardner DM, Murphy AL, O'Donnell H, Centorrino F,
Baldessarini RJ. International consensus study of antipsychotic
dosing. American Journal of Psychiatry 2010;167:686-93. [DOI:
10.1176/appi.ajp.2009.09060802] [PMID: 20360319]

GBD 2018

GBD 2017 Disease and Injury Incidence and Prevalence
Collaborators. Global, regional, and national incidence,
prevalence, and years lived with disability for 354 diseases
and injuries for 195 countries and territories, 1990–2017:
a systematic analysis for the Global Burden of Disease
Study 2017. Lancet 2018;392:1789-858. [DOI: 10.1016/
S0140-6736(18)32279-7] [PMID: 30496104]

GRADEpro GDT [Computer program]

McMaster University (developed by Evidence Prime) GRADEpro
GDT. Version accessed 25 March 2022. Hamilton (ON): McMaster
University (developed by Evidence Prime), 2015. Available at
gradepro.org.

Gulliford 1999

Gulliford MC. Components of variance and intraclass
correlations for the design of community-based surveys and
intervention studies: data from the Health Survey for England
1994. American Journal of Epidemiology 1999;149(9):876-83.
[DOI: 10.1093/oxfordjournals.aje.a009904] [PMID: 10221325]

Guy 1976

Guy W. Clinical Global Impression Scale (CGI). ECDEU
Assessment Manual for Psychopharmacology. Rockville (MD):
US Department of Health, Education, and Welfare, Public Health
Service, Alcohol, Drug Abuse, and Mental Health Administration,
National Institute of Mental Health, Psychopharmacology
Research Branch, Division of Extramural Research Programs,
1976.

Hiemke 2018

Hiemke C, Bergemann N, Clement HW, Conca A, Deckert J,
Domschke K, et al. Consensus guidelines for therapeutic
drug monitoring in neuropsychopharmacology: update
2017. Pharmacopsychiatry 2018;51:9-62. [DOI: 10.1055/
s-0043-116492] [PMID: 28910830]

Antipsychotic polypharmacy reduction versus polypharmacy continuation for people with schizophrenia (Review)

Copyright © 2022 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

27

https://doi.org/10.2147%2FNDT.S83546
https://doi.org/10.2147%2FNDT.S83546
https://doi.org/10.1056%2FNEJM199403103301006
https://doi.org/10.1056%2FNEJM199403103301006
https://doi.org/10.1007%2FBF02599201
https://doi.org/10.1007%2FBF02599201
https://doi.org/10.1002%2Fsim.1301
https://doi.org/10.1136%2Fbmj.315.7109.629
https://doi.org/10.1093%2Fije%2F31.1.140
https://doi.org/10.1176%2Fappi.ajp.2011.10060908
https://doi.org/10.1016%2Fj.jclinepi.2005.06.006
https://doi.org/10.1016%2Fj.schres.2012.03.018
https://doi.org/10.1002%2Fwps.20387
https://doi.org/10.1176%2Fappi.ajp.2009.09060802
https://doi.org/10.1016%2FS0140-6736%2818%2932279-7
https://doi.org/10.1016%2FS0140-6736%2818%2932279-7
https://doi.org/10.1093%2Foxfordjournals.aje.a009904
https://doi.org/10.1055%2Fs-0043-116492
https://doi.org/10.1055%2Fs-0043-116492


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Higgins 2003

Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring
inconsistency in meta-analyses. BMJ 2003;327(7414):557-60.
[DOI: 10.1136/bmj.327.7414.557] [PMID: 12958120]

Higgins 2021

Higgins JP, Thomas J, Chandler J, Cumpston M, Li T, Page MJ,
et al, editor(s). Cochrane Handbook for Systematic Reviews of
Interventions Version 6.2 (updated February 2021). Cochrane,
2021. Available from training.cochrane.org/handbook/archive/
v6.2.

Hjorthoj 2017

Hjorthoj C, Sturup AE, McGrath JJ, NordentoO M. Years of
potential life lost and life expectancy in schizophrenia: a
systematic review and meta-analysis. Lancet Psychiatry
2017;4(4):295-301. [DOI: 10.1016/S2215-0366(17)30078-0]
[PMID: 28237639]

Ho 2011

Ho BC, Andreasen NC, Ziebell S, Pierson R, Magnotta V.
Long-term antipsychotic treatment and brain volumes: a
longitudinal study of first-episode schizophrenia. Archives
of General Psychiatry 2011;68:128-37. [DOI: 10.1001/
archgenpsychiatry.2010.199] [PMID: 21300943]

Hutton 2009

Hutton JL. Number needed to treat and number needed to
harm are not the best way to report and assess the results
of randomised clinical trials. British Journal of Haematology
2009;146(1):27-30. [DOI: 10.1111/j.1365-2141.2009.07707.x]
[PMID: 19438480]

Kaneda 2007

Kaneda Y, Sumiyoshi T, Keefe R, Ishimoto Y, Numata S, Ohmori T.
Brief Assessment of Cognition in Schizophrenia: validation of
the Japanese version. Psychiatry and Clinical Neurosciences
2007;61:602-9. [DOI: 10.1111/j.1440-1819.2007.01725.x]

Kapur 2000

Kapur S, Zipursky R, Jones C, Remington G, Houle S.
Relationship between dopamine D(2) occupancy, clinical
response, and side eBects: a double-blind PET study of
first-episode schizophrenia. American Journal of Psychiatry
2000;157:514-20. [DOI: 10.1176/appi.ajp.157.4.514] [PMID:
10739409]

Kay 1986

Kay SR, Opler LA, Fiszbein A. Positive and Negative Syndrome
Scale (PANSS) Manual. North Tonawanda (NY): Multi-Health
Systems, 1986.

Lefebvre 2019

Lefebvre C, Glanville J, Briscoe S, Littlewood A, Marshall C,
Metzendorf M, et al. Chapter 4: Searching for and selecting
studies. In: Higgins JP, Thomas J, Chandler J, Cumpston M, Li
T, Page MJ, et al, editors(s). Cochrane Handbook for Systematic
Reviews of Interventions. 2nd edition. Chichester (UK): John
Wiley and Sons, 2019:67-107. [DOI: 10.1002/9781119536604.ch4]

Leon 2006

Leon AC, Mallinckrodt CH, Chuang-Stein C, Archibald DG,
Archer GE, Chartier K. Attrition in randomized controlled
clinical trials: methodological issues in psychopharmacology.
Biological Psychiatry 2006;59(11):1001-5. [DOI: 10.1016/
j.biopsych.2005.10.020] [PMID: 16503329]

Leucht 2005a

Leucht S, Kane JM, Kissling W, Hamann J, Etschel E, Engel R.
Clinical implications of Brief Psychiatric Rating Scale scores.
British Journal of Psychiatry 2005;187:366-71. [DOI: 10.1192/
bjp.187.4.366] [PMID: 16199797]

Leucht 2005b

Leucht S, Kane JM, Kissling W, Hamann J, Etschel E, Engel RR.
What does the PANSS mean? Schizophrenia Research
2005;79(2-3):231-8. [DOI: 10.1016/j.schres.2005.04.008] [PMID:
15982856]

Leucht 2012

Leucht S, Tardy M, Komossa K, Heres S, Kissling W,
Davis JM. Maintenance treatment with antipsychotic
drugs for schizophrenia. Cochrane Database of
Systematic Reviews 2012, Issue 5. Art. No: CD008016. [DOI:
10.1002/14651858.CD008016.pub2]

Leucht 2013

Leucht S, Cipriani A, Spineli L, Mavridis D, Orey D, Richter F, et al.
Comparative eBicacy and tolerability of 15 antipsychotic drugs
in schizophrenia: a multiple-treatments meta-analysis. Lancet
2013;382:951-62. [DOI: 10.1016/S0140-6736(13)60733-3] [PMID:
23810019]

Leucht 2017

Leucht S, Leucht C, Huhn M, Chaimani A, Mavridis D, Helfer B,
et al. Sixty years of placebo-controlled antipsychotic drug trials
in acute schizophrenia: systematic review, Bayesian meta-
analysis, and meta-regression of eBicacy predictors. American
Journal of Psychiatry 2017;174(10):927-42. [DOI: 10.1176/
appi.ajp.2017.16121358] [PMID: 28541090]

Marshall 2000

Marshall M, Lockwood A, Bradley C, Adams C, Joy C, Fenton M.
Unpublished rating scales: a major source of bias in randomised
controlled trials of treatments for schizophrenia. British Journal
of Psychiatry 2000;176:249-52. [DOI: 10.1192/bjp.176.3.249]
[PMID: 10755072]

Matsui 2019

Matsui K, Tokumasu T, Takekita Y, Inada K, Kanazawa T,
Kishimoto T, et al. Switching to antipsychotic monotherapy
vs. staying on antipsychotic polypharmacy in schizophrenia: a
systematic review and meta-analysis. Schizophrenia Research
2019;209:50-7. [DOI: 10.1016/j.schres.2019.05.030]

McGrath 2008

McGrath J, Saha S, Chant D, Welham J. Schizophrenia: a
concise overview of incidence, prevalence, and mortality.
Epidemiological Reviews 2008;30:67-76. [DOI: 10.1093/epirev/
mxn001] [PMID: 18480098]

Antipsychotic polypharmacy reduction versus polypharmacy continuation for people with schizophrenia (Review)

Copyright © 2022 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

28

https://doi.org/10.1136%2Fbmj.327.7414.557
https://doi.org/10.1016%2FS2215-0366%2817%2930078-0
https://doi.org/10.1001%2Farchgenpsychiatry.2010.199
https://doi.org/10.1001%2Farchgenpsychiatry.2010.199
https://doi.org/10.1111%2Fj.1365-2141.2009.07707.x
https://doi.org/10.1111%2Fj.1440-1819.2007.01725.x
https://doi.org/10.1176%2Fappi.ajp.157.4.514
https://doi.org/10.1002%2F9781119536604.ch4
https://doi.org/10.1016%2Fj.biopsych.2005.10.020
https://doi.org/10.1016%2Fj.biopsych.2005.10.020
https://doi.org/10.1192%2Fbjp.187.4.366
https://doi.org/10.1192%2Fbjp.187.4.366
https://doi.org/10.1016%2Fj.schres.2005.04.008
https://doi.org/10.1002%2F14651858.CD008016.pub2
https://doi.org/10.1016%2FS0140-6736%2813%2960733-3
https://doi.org/10.1176%2Fappi.ajp.2017.16121358
https://doi.org/10.1176%2Fappi.ajp.2017.16121358
https://doi.org/10.1192%2Fbjp.176.3.249
https://doi.org/10.1016%2Fj.schres.2019.05.030
https://doi.org/10.1093%2Fepirev%2Fmxn001
https://doi.org/10.1093%2Fepirev%2Fmxn001


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Misawa 2011

Misawa F, Shimizu K, Fujii Y, Miyata R, Koshiishi F, Kobayashi M,
et al. Is antipsychotic polypharmacy associated with metabolic
syndrome even aOer adjustment for life-style eBects? A
cross-sectional study. BMC Psychiatry 2011;11:118. [DOI:
10.1186/1471-244X-11-118] [PMID: 21791046]

Moreno-Küstner 2018

Moreno-Küstner B, Martín C, Pastor L. Prevalence of
psychotic disorders and its association with methodological
issues. A systematic review and meta-analyses. PLOS One
2018;13:e0195687. [DOI: 10.1371/journal.pone.0195687] [PMID:
29649252]

Overall 1962

Overall JE, Gorham DR. The Brief Psychiatric Rating Scale.
Psychological Reports 1962;10:799-812.

Palmer 2005

Palmer BA, Pankratz VS, Bostwick J. The lifetime risk of
suicide in schizophrenia: a reexamination. Archives of General
Psychiatry 2005;62:247-53. [DOI: 10.1001/archpsyc.62.3.247]
[PMID: 15753237]

Patel 2014

Patel MX, Bishara D, Jayakumar S, Zalewska K, Shiers D,
Crawford MJ, et al. Quality of prescribing for schizophrenia:
evidence from a national audit in England and Wales. European
Neuropsychopharmacology 2014;24:499-509. [DOI: 10.1016/
j.euroneuro.2014.01.014] [PMID: 24491953]

Peters 2008

Peters JL, Sutton AJ, Jones DR, Abrams KR, Rushton L.
Contour-enhanced meta-analysis funnel plots help distinguish
publication bias from other causes of asymmetry. Journal
of Clinical Epidemiology 2008;61(10):991-6. [DOI: 10.1016/
j.jclinepi.2007.11.010] [PMID: 18538991]

Popovic 2014

Popovic D, Benabarre A, Crespo JM, Goikolea JM,
González-Pinto A, Gutiérrez-Rojas L, et al. Risk factors
for suicide in schizophrenia: systematic review and
clinical recommendations. Acta Psychiatrica Scandinavica
2014;130(6):418-26. [DOI: 10.1111/acps.12332] [PMID:
25230813]

R [Computer program]

R Foundation for Statistical Computing R: a language and
environment for statistical computing. Version 3.4.2. Vienna,
Austria: R Foundation for Statistical Computing, 2017. Available
at www.R-project.org.

Ray 2009

Ray WA, Chung CP, Murray KT, Hall K, Stein CM. Atypical
antipsychotic drugs and the risk of sudden cardiac death. New
England Journal of Medicine 2009;360(3):225-35. [DOI: 10.1056/
NEJMoa0806994] [PMID: 19144938]

Review Manager Web [Computer program]

Review Manager Web. Version 2.4.0. Cochrane, accessed 6
October 2020. Available at revman.cochrane.org/.

Roberts 2021

Roberts MT, Shokraneh F, Sun Y, Groom M, Adams CE.
Classification of psychotherapy interventions for people with
schizophrenia: development of the Nottingham Classification of
Psychotherapies. Evidence-Based Mental Health 2021;24:62-9.
[DOI: 10.1136/ebmental-2020-300151]

Robinson 1999

Robinson D, Woerner MG, Alvir JM, Bilder R, Goldman R,
Geisler S, et al. Predictors of relapse following response from
a first episode of schizophrenia or schizoaBective disorder.
Archives of General Psychiatry 1999;56:241-7. [DOI: 10.1001/
archpsyc.56.3.241] [PMID: 10078501]

Samara 2016

Samara MT, Dold M, Gianatsi M, Nikolakopoulou A, Helfer B,
Salanti G, et al. EBicacy, acceptability, and tolerability of
antipsychotics in treatment-resistant schizophrenia: a network
meta-analysis. JAMA Psychiatry 2016;73(3):199-210. [DOI:
10.1001/jamapsychiatry.2015.2955] [PMID: 26842482]

Samara 2019

Samara MT, Nikolakopoulou A, Salanti G, Leucht S. How many
patients with schizophrenia do not respond to antipsychotic
drugs in the short term? An analysis based on individual
patient data from randomized controlled trials. Schizophrenia
Bulletin 2019;45(3):639-46. [DOI: 10.1093/schbul/sby095] [PMID:
29982701]

Shokraneh 2017

Shokraneh F, Adams CE. Study-based registers of randomized
controlled trials: starting a systematic review with data
extraction or meta-analysis. BioImpacts 2017;7(4):209-17. [DOI:
10.15171/bi.2017.25]

Shokraneh 2019

Shokraneh F, Adams CE. Study-based registers reduce waste in
systematic reviewing: discussion and case report. Systematic
Reviews 2019;8:129. [DOI: 10.1186/s13643-019-1035-3]

Shokraneh 2020

Shokraneh F, Adams CE. Cochrane Schizophrenia Group's
Study-Based Register of Randomized Controlled Trials:
development and content analysis. Schizophrenia Bulletin Open
2020;1:sgaa061. [DOI: 10.1093/schizbullopen/sgaa061]

Shokraneh 2021

Shokraneh F, Adams CE. Classification of all pharmacological
interventions tested in trials relevant to people with
schizophrenia: a study-based analysis. Health Information
and Libraries Journal 2021 Feb 18 [Epub ahead of print]. [DOI:
10.1111/hir.12366]

Sterne 2019

Sterne JA, Savović J, Page MJ, Elbers RG, Blencowe NS,
Boutron I, et al. RoB 2: a revised tool for assessing risk of bias
in randomised trials. BMJ 2019;366:l4898. [DOI: 10.1136/
bmj.l4898]

Antipsychotic polypharmacy reduction versus polypharmacy continuation for people with schizophrenia (Review)

Copyright © 2022 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

29

https://doi.org/10.1186%2F1471-244X-11-118
https://doi.org/10.1371%2Fjournal.pone.0195687
https://doi.org/10.1001%2Farchpsyc.62.3.247
https://doi.org/10.1016%2Fj.euroneuro.2014.01.014
https://doi.org/10.1016%2Fj.euroneuro.2014.01.014
https://doi.org/10.1016%2Fj.jclinepi.2007.11.010
https://doi.org/10.1016%2Fj.jclinepi.2007.11.010
https://doi.org/10.1111%2Facps.12332
https://doi.org/10.1056%2FNEJMoa0806994
https://doi.org/10.1056%2FNEJMoa0806994
https://doi.org/10.1136%2Febmental-2020-300151
https://doi.org/10.1001%2Farchpsyc.56.3.241
https://doi.org/10.1001%2Farchpsyc.56.3.241
https://doi.org/10.1001%2Fjamapsychiatry.2015.2955
https://doi.org/10.1093%2Fschbul%2Fsby095
https://doi.org/10.15171%2Fbi.2017.25
https://doi.org/10.1186%2Fs13643-019-1035-3
https://doi.org/10.1093%2Fschizbullopen%2Fsgaa061
https://doi.org/10.1111%2Fhir.12366
https://doi.org/10.1136%2Fbmj.l4898
https://doi.org/10.1136%2Fbmj.l4898


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Tani 2013

Tani H, Uchida H, Suzuki T, Fujii Y,  Mimura M. Interventions
to reduce antipsychotic polypharmacy: a systematic review.
Schizophrenia Research 2013;143(1):215-20. [DOI: 10.1016/
j.schres.2012.10.015]

Tanskanen 2018

Tanskanen A, Tiihonen J, Taipale H. Mortality in schizophrenia:
30-year nationwide follow-up study. Acta Psychiatrica
Scandinavica 2018;138:492-9. [DOI: 10.1111/acps.12913] [PMID:
29900527]

Tiihonen 2019

Tiihonen  J, Taipale  H, Mehtälä  J, Vattulainen  P, Correll  CU,
Tanskanen  A. Association of antipsychotic polypharmacy vs
monotherapy with psychiatric rehospitalization among adults
with schizophrenia. JAMA 2019;76(5):499-507. [DOI: 10.1001/
jamapsychiatry.2018.4320]

Uchida 2009

Uchida H, Rajji TK, Mulsant BH, Kapur S, Pollock BG, GraB-
Guerrero A, et al. D2 receptor blockade by risperidone correlates
with attention deficits in late-life schizophrenia. Journal of
Clinical Psychopharmacology 2009;29(6):571-5. [DOI: 10.1097/
JCP.0b013e3181bf4ea3] [PMID: 19910723]

Ukoumunne 1999

Ukoumunne OC, Gulliford MC, Chinn S, Sterne JA, Burney PG.
Methods for evaluating area-wide and organisation-based
intervention in health and health care: a systematic review.
Health Technology Assessment 1999;3(5):iii-92. [PMID: 10982317]

van Haren 2013

van Haren NE, Cahn W, HulshoB Pol HE, Kahn RS. Confounders
of excessive brain volume loss in schizophrenia. Neuroscience
and Biobehavioral Reviews 2013;37(10 pt 1):2418-23. [DOI:
10.1016/j.neubiorev.2012.09.006] [PMID: 23000300]

Vos 2012

Vos T, Flaxman AD, Naghavi M, Lozano R, Michaud C, Ezzati M,
et al. Years lived with disability (YLDs) for 1160 sequelae of 289
diseases and injuries 1990–2010: a systematic analysis for the
Global Burden of Disease Study 2010. Lancet 2012;380:2163-96.
[DOI: 10.1016/S0140-6736(12)61729-2] [PMID: 23245607]

Woodhead 2016

Woodhead M. 80% of China's clinical trial data are fraudulent,
investigation finds. BMJ 2016;355:i5396. [DOI: 10.1136/
bmj.i5396] [PMID: 27707716]

Xia 2009

Xia J, Adams CE, Bhagat N, Bhagat V, Bhoopathi P, El-Sayeh H,
et al. Loss to outcomes stakeholder survey: the LOSS study.
Psychiatric Bulletin 2009;33(7):254-7.

 

References to other published versions of this review

Bighelli 2021b

Bighelli I, Samara MT, Rodolico A, Hansen WP, Leucht S.
Antipsychotic polypharmacy reduction versus polypharmacy
continuation for people with schizophrenia . Cochrane Database
of Systematic Reviews 2021, Issue 4. Art. No: CD014383. [DOI:
10.1002/14651858.CD014383]

 
* Indicates the major publication for the study

 

C H A R A C T E R I S T I C S   O F   S T U D I E S

Characteristics of included studies [ordered by study ID]

 

Study characteristics

Methods Study design: randomised controlled trial

Study grouping: parallel group

Additional medication allowed: yes

Compliance measured: yes
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Number of study arms: 2

Number of drugs used: no information

Randomisation assumed from double-blind: no

Type of blinding: double-blind

Type of data analysis for overall efficacy: no information
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Number of sites: 1 academic site

Participants Diagnosis: schizophrenia or schizoaffective disorder

Diagnostic criteria: DSM-IV

Current clinical state: no information

Definition of stability: participants taking 2 antipsychotic drugs for ≥ 30 days

Inclusion criteria: male or female outpatients or inpatients aged ≥ 18 years, with schizophrenia or
schizoaffective disorder treated with 2 antipsychotic drugs for ≥ 30 days

Exclusion criteria: history of depot antipsychotic treatment within 6 months unless the depot antipsy-
chotic was considered the main antipsychotic drug, prescribing history reviewed by a pharmacist;
prospective participants with evidence of ongoing cross-titration of antipsychotic medication as part of
switching agents; use of prescribed antipsychotics on an as-needed basis

Setting: inpatient and outpatient

n = 35

Gender: 24 men, 11 women

Median age: 47.5 years

Continuation arm

Participants total: 17, men: 10, women: 7

Median age: 48 years

Baseline BPRS 35.7 (SD 9.3)

Median duration of illness: 25 years

Duration current episode: NA

Median weight at baseline: 85 kg

Height: NA

BMI: NA

Median time in study: 73 days

Reduction arm

Participants total: 18, men: 14, women: 4

Median age: 47 years

Baseline BPRS: 32.9 (SD 9.2)

Median duration of illness: 28 years

Duration current episode: NA

Median weight at baseline: 85 kg

Height: NA

BMI: NA

Median time in study: 60 days

Interventions 1. Continuation. n = 17

Borlido 2016  (Continued)
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Antipsychotics used: lozapine, quetiapine, olanzapine, risperidone, haloperidol, pipotiazine palmitate,
loxapine

Mean dose: 241.02 (SD 127.72) mg (not specified in the study, but probably chlorpromazine equiva-
lents).

Description dose scheme: continuation of regular regimen of prescribed primary antipsychotic and
fixed dose of secondary antipsychotic. The treating physician identified the primary antipsychotic, ex-
cept for clozapine and depot antipsychotics in which case it was assumed that they represented the
primary antipsychotic.

2. Reduction. n = 18

Antipsychotics used: clozapine, quetiapine, olanzapine, risperidone, flupentixol decanoate, haloperi-
dol decanoate, fluphenazine decanoate, haloperidol, zuclopenthixol decanoate, perphenazine,
methotrimeprazine, loxapine

Mean dose: 328.74 (SD 201.94) mg (not specified in the study, but probably chlorpromazine equiva-
lents).

Description dose scheme: continuation of primary antipsychotic and placebo. The treating physician
identified the primary antipsychotic, except for clozapine and depot antipsychotics in which case it was
assumed that they represented the primary antipsychotic.

Initial number of antipsychotics: 2

Degree of antipsychotic polypharmacy reduction: 1 antipsychotic 

Speed of antipsychotic polypharmacy reduction: no information

Reduction of polypharmacy compensated by an increase in dose in the remaining antipsychotics: yes
(quote: "the present investigation permitted treating physicians to increase the dose of the primary an-
tipsychotic in such circumstances,  although, in fact, they seldom did so.")

Outcomes Adverse effects – leaving the study early due to adverse effects – overall tolerability (< 3 months)

Global state – clinically important change in global state (improvement) (< 3 months)

Global state: mean endpoint score CGI-I (< 3 months)

Leaving the study early due to any reason – overall acceptability (< 3 months)

Leaving the study early due to inefficacy – overall efficacy (< 3 months)

Mental state – general: mean endpoint score on BPRS total (< 3 months)

Identification Sponsorship source: Canadian Psychiatric Research Foundation (CPRF) now referred to as Healthy
Minds

Country: Canada

Trial registration ID: NCT00493233

Number of countries: 1

Notes Authors offered to share additional data, but then did not reply to specific request.
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Methods Study design: randomised controlled trial

Study grouping: parallel group

Additional medication allowed: yes

Compliance measured: no

Duration in weeks: 52

Number of study arms: 2

Number of drugs used: no information

Randomisation assumed from double-blind: no

Type of blinding: single-blind

Type of data analysis for overall efficacy: m-ITT

Number of sites: 7

Participants Diagnosis: schizophrenia or schizoaffective disorder

Diagnostic criteria: DSM-IV-TR

Current clinical state: chronically ill

Definition of stability: recruits stable on this medication regimen, as indicated by the lack of a psychi-
atric hospitalisation or emergency department visit in the previous 90 days, and the treating physi-
cian's certification that there were no plans to change the antipsychotic regimen.

Inclusion criteria: people with schizophrenia or schizoaffective disorder (DSM-IV-TR) who had been re-
ceiving 2 antipsychotic medications for ≥ 90 days. Recruits were stable on this medication regimen, as
indicated by the lack of a psychiatric hospitalisation or emergency department visit in the previous 90
days, and the treating physician's certification that there were no plans to change the antipsychotic
regimen. Aged 18–64 years, enrolled in Florida's Medicaid programme, and with a stable residence or
case manager (or both) who could contact the participant during the study.

Exclusion criteria: incarceration, legal incompetence, co-occurring developmental disability, pregnan-
cy, general medical condition that in the opinion of the treating physician made it unsafe for the pa-
tient to participate in the study, or having had ≥ 2 unsuccessful trials of antipsychotic monotherapy or
clozapine of sufficient durations and doses as defined by the Florida Medicaid Drug Therapy Manage-
ment Program (2011) guidelines for adults within the prior 3 years.

Setting: outpatient

n = 104

Gender: 42 men, 48 women (participants with gender given)

Mean age: 45.5 years

Continuation arm

Participants total: 52, men: 21, women: 26

Mean age: 47.0 (SD 11.1) years

PANSS baseline: 66.6 (SD 19.7)

Duration of illness: NA

Weight at baseline: NA

Height: NA
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BMI: 31.3 (SD 7.3)

Mean time in study: NA

Reduction arm

Participants total: 52, men: 21, women: 22

Mean age: 43.9 (SD 9.6) years

PANSS baseline: 71.3 (SD 18.6) years

Duration of illness: NA

Weight at baseline: NA

Height: NA

BMI: 33.6 (SD 7.4)

Mean time in study: NA

Interventions 1. Continuation. n = 52

Antipsychotics used: clozapine, long-acting injectables and others

Mean dose: 41.2 (SD 18.5) (olanzapine equivalent daily doses)

Description dose scheme: participants remained on the 2 antipsychotic medications they were current-
ly receiving but treating clinicians had flexibility with dosing.

2. Reduction. n = 52

Antipsychotics used: clozapine, long-acting injectables and others

Mean dose: 32.9 (SD 10.7) (olanzapine equivalent daily doses)

Description dose scheme: switch participants were required to switch from the 2 antipsychotics they
were currently receiving to 1 of the 2 within 60 days of baseline assessments. Physicians were free to
choose which of the 2 antipsychotics to continue and at what dose, except that participants currently
on treatment with an injectable antipsychotic or those receiving clozapine were required to remain on
these medications.

Initial number of antipsychotics: 2

Degree of antipsychotic polypharmacy reduction: 1 antipsychotic 

Speed of antipsychotic polypharmacy reduction: gradual (within 60 days)

Reduction of polypharmacy compensated by an increase in dose in the remaining antipsychotics: no
(quote: "physicians were free to augment treatment of both switch and stay participants with psy-
chotherapeutic medications other than antipsychotics").

Outcomes Leaving the study early due to any reason – overall acceptability (< 6 months)

Leaving the study early due to any reason – overall acceptability (< 12 months)

Identification Sponsorship source: Florida Agency for Health Care Administration

Country: USA

Trial registration ID: NA

Notes Authors contacted to request additional data, but received no reply. 
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Study characteristics

Methods Study design: randomised controlled trial

Study grouping: parallel group

Additional medication allowed: yes

Compliance measured: yes (from study authors)

Duration in weeks: 26

Number of study arms: 2

Number of drugs used: no information

Randomisation assumed from double-blind: no

Type of blinding: single-blind

Type of data analysis for overall efficacy: ITT

Number of sites: 19

Participants Diagnosis: schizophrenia or schizoaffective disorder

Diagnostic criteria: DSM-IV

Current clinical state: partial remission

Definition of stability: participants were currently taking 2 prescribed antipsychotic medications, doc-
umented by a plasma level > 0 for each antipsychotic. No psychiatric hospitalisation or use of crisis ser-
vices in the 3 months prior to study entry.

Inclusion criteria: aged ≥ 18 years with a diagnosis of schizophrenia or schizoaffective disorder (accord-
ing to the SCID-P) and were currently taking 2 prescribed antipsychotic medications, documented by
a plasma level > 0 for each antipsychotic. Additional inclusion criteria were persistent psychopatholo-
gy or significant adverse effects; willingness to consider a change in antipsychotic medication; contin-
uing access to medications without financial burden; and ≥ 1 clinical visit every 3 months for the past 6
months.

Exclusion criteria: symptoms or adverse effects so severe that a medication change was indicated im-
mediately; having an exacerbation of psychiatric symptoms within the past 3 months resulting in sig-
nificant intervention, such as having spent ≥ 1 nights in psychiatric hospitalisation or having received
services from a crisis intervention programme or psychiatric emergency department; living in a skilled
nursing facility as a result of a physical condition or disability; having pending criminal charges; cur-
rently pregnant or breastfeeding; and currently receiving ≥ 3 antipsychotic medications for ongoing
daily administration.

Setting: outpatients (from study authors)

n = 127

Gender: 84 men, 43 women

Age: 47 years (from study authors)

Continuation arm

Participants total: 62, men: 34, women: 28

Mean age: 46.17 years (from study authors)
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PANSS baseline: 72.4 (SD 14.3)

Duration of illness: NA

Weight at baseline: 91.98 kg (from study authors)

Height: 170.4 cm (from study authors)

BMI: 31.9

Mean time in study: NA 

Reduction arm

Participants total: 65, men: 50, women: 15

Mean age: 47.80 years (from study authors)

PANSS baseline: 70.9 (SD 14.5)

Duration if illness: NA

Weight at baseline: 91.89 kg (from study authors)

Height: 171.7 cm (from study authors)

BMI: 31.4

Mean time in study: NA

Interventions 1. Continuation. n = 62

Antipsychotics used: risperidone, olanzapine, ziprasidone, quetiapine, aripiprazole

Mean dose: 325.8 (SD 184.4) (mg chlorpromazine equivalents), corresponding to olanzapine 10.85 mg
equivalents

Description dose scheme: participants continued taking medication prescribed at study entry: 1. either
long-acting injectable haloperidol or fluphenazine, OR 2. 2 antipsychotic medications which may have
included a combination of the following: risperidone, olanzapine, ziprasidone, quetiapine, aripiprazole
or conventional (typical) antipsychotic medications. From study authors: for 6 months, unless clinical-
ly contraindicated. Dosing could be adjusted by clinical judgement. Use of concomitant psychotropic
medications other than antipsychotics not restricted.

2. Reduction. n = 65

Antipsychotics used: risperidone, olanzapine, ziprasidone, quetiapine, aripiprazole

Mean dose: 387.8 (SD 296.7) (mg chlorpromazine equivalents), corresponding to olanzapine 12.8 mg
equivalents.

Description dose scheme: participants changed medications from medication prescribed at study en-
try, either: 1. long-acting injectable risperidone, OR 2. 1 of the 2 antipsychotic medications prescribed
at baseline which may have included: risperidone, olanzapine, ziprasidone, quetiapine, aripiprazole,
or conventional (typical) antipsychotic medications. From study authors: for 6 months, unless clinical-
ly contraindicated, dosing could be adjusted by clinical judgement. Use of concomitant psychotrop-
ic medications other than antipsychotics not restricted. Participant and physician decided together
which of the 2 antipsychotics to discontinue. Study protocol specified that the antipsychotic chosen to
be discontinued be stopped within 30 days.

Initial number of antipsychotic: 2

Degree of antipsychotic polypharmacy reduction: 1 antipsychotic

Speed of antipsychotic polypharmacy reduction: gradual (within 30 days)

Essock 2011  (Continued)
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Reduction of polypharmacy compensated by an increase in dose in the remaining antipsychotics: med-
ication dosing not constrained by study protocol; instead, prescribers used their clinical judgement to
adjust dosages as best for participants within the assigned treatment condition.

Outcomes Service use – readmission to hospital (< 6 months)

Adverse effects – leaving the study early due to adverse effects – overall tolerability (< 6 months)

Leaving the study early due to any reason – overall acceptability (< 6 months)

Leaving the study early due to inefficacy – overall efficacy (< 6 months)

Mental state – general: mean endpoint score on PANSS Total (< 3 months)

Mental state – general: mean endpoint score on PANSS Total (< 6 months)

Adverse effects – weight gain – mean BMI change (< 6 months)

Adverse effects – weight gain – mean weight (kg) (< 3 months)

Adverse effects – weight gain – mean weight (kg) (< 6 months)

Adverse effects – specific: tardive dyskinesia (< 6 months)

Adverse effects – specific: ≥ 1 EPS (< 6 months)

Identification Sponsorship source: supported by NIMH grant MH59312 (to Dr Essock) and by NIMH contract
MH900001 (to Dr Stroup)

Country: USA

Trial registration ID: NCT00044655

Notes Authors contacted, and provided additional data (see above for details).

Essock 2011  (Continued)

 
 

Study characteristics

Methods Study design: randomised controlled trial

Study grouping: parallel group

Additional medication allowed: yes

Compliance measured: no 

Duration in weeks: 24

Number of study arms: 2

Number of drugs used: no information

Randomisation assumed from double-blind: no

Type of blinding: single-blind

Type of data analysis for overall efficacy: completer analysis

Number of sites: 1 (academic)

Participants Diagnosis term: schizophrenia

Hori 2013 
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Diagnostic criteria: DSM-IV-TR

Current clinical state: chronically ill, partial remission

Definition of stability: chronic illness without acute exacerbation; continuing a stable dose of both an-
tipsychotics ≥ 3 months

Inclusion criteria: outpatients with schizophrenia diagnosed using DSM-IV-TR at University of Occupa-
tional and Environmental Health in Japan; aged 20–60 years; presence of chronic illness without acute
exacerbation; continuing a stable dose of both antipsychotics ≥ 3 months.

Exclusion criteria: comorbid central nervous system disorder; severe psychotic symptoms; meeting
DSM-IV criteria for alcohol or other substance dependence; meeting DMS-IV criteria for mental retarda-
tion; taking antidepressants; treatment with electroconvulsive therapy in 6 months preceding study;
inability to understand study protocol.

Setting: outpatient

n = 39

Gender: 19 men, 16 women (participants with gender given)

Age: 36.4 years

Continuation arm

Participants total: 19, men: 10, women: 8

Mean age: 36.1 years

PANSS baseline: 69.1 (SD 14.1)

Duration of illness: 12.6

Duration of current episode in days: NA

Weight at baseline: NA

Height: NA

BMI: NA

Mean time in study: NA

Reduction arm

Participants total: 20, men: 9, women: 8

Mean age: 36.6 years

PANSS baseline: 65.3 (SD 8.8)

Duration of illness: 11.9

Duration of current episode in days: NA

Weight at baseline: NA

Height: NA

BMI: NA

Mean time in study: NA

Interventions 1. Continuation. n = 19 

Hori 2013  (Continued)
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Antipsychotics used: first-generation antipsychotics, olanzapine, risperidone, quetiapine, aripiprazole,
blonanserin and others

Mean dose: 635.0 (SD 204.2) (mg/day chlorpromazine equivalents), corresponding to olanzapine equiv-
alents 20.96 mg/day.

Description dose scheme: participants continued with their assigned medication regimen for 24 weeks
unless treatment was clinically contraindicated.

2. Reduction. n = 20

Antipsychotics used: first-generation antipsychotics, olanzapine, risperidone, quetiapine, aripiprazole,
blonanserin and others

Mean dose: 617.9 (SD 186.0) (mg/day chlorpromazine equivalents), corresponding to olanzapine equiv-
alents 20.39 mg/day.

Description dose scheme: with participants administered a first-generation and a second-generation
antipsychotic drug, the first-generation antipsychotic drug was tapered oB. With participants adminis-
tered 2 second-generation antipsychotic drugs, the drug with smaller amount (chlorpromazine-equiva-
lent) was tapered oB. Tapering oB within 12 weeks.

Initial number of antipsychotics: 2

Degree of antipsychotic polypharmacy reduction: 1 antipsychotic 

Speed of antipsychotic polypharmacy reduction: gradual (within 12 weeks)

Reduction of polypharmacy compensated by an increase in dose in the remaining antipsychotics: yes.
Doses of antipsychotic drug in switching group were allowed to change flexibly, depending on the clini-
cal symptoms.

Outcomes Leaving the study early due to any reason – overall acceptability (< 6 months)

Leaving the study early due to inefficacy – overall efficacy (< 6 months)

Mental state – general: mean endpoint score on PANSS Total (< 6 months)

Mental state – specific: mean endpoint score on PANSS Positive (< 6 months)

Mental state – specific: mean endpoint score on PANSS Negative (< 6 months)

Medication – mean antipsychotic dose at endpoint (< 6 months)

Cognition – BACS-J change score (higher scores = better outcome) (< 6 months)

Identification Sponsorship source: Ministry of Education, Culture, Sports, Science and Technology Japan (No.
24791246)

Country: Japan

Trial registration ID: NA

Notes Authors contacted and declared themselves available in sharing additional data, but then did not reply
to specific request.

Hori 2013  (Continued)

 
 

Study characteristics

Methods Study design: randomised controlled trial

Repo-Tiihonen 2012 
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Study grouping: cross-over (only first phase used)

Description study phases: randomised in 2 groups. In group A, olanzapine was gradually changed to
placebo over 8 weeks and group B received olanzapine add-on. Olanzapine and placebo were dis-
pensed in similar gelatine capsules that were formulated for this trial. After the 8-week period, the 2
groups crossed over and treatments repeated

Additional medication allowed: yes (benzodiazepines)

Compliance measured: no information

Duration in weeks: 12

Number of study arms: 2

Number of drugs used: 2

Randomisation assumed from double-blind: no

Type of blinding: double-blind

Type of data analysis for overall efficacy: m-ITT

Number of sites: 1 academic site

Participants Diagnosis: schizophrenia

Diagnostic criteria: NA

Current clinical state: chronically ill, treatment resistant

Definition of stability: unchanged psychotropic medication during the last 2 months  

Inclusion criteria: aged ≥ 18 years; competence to understand the meaning of study and give informed
consent; insufficient response to clozapine–olanzapine therapy; unchanged psychotropic medication
during last 2 months; no concurrent pregnancy. Insufficient response to medication considered when
the GAF 12 was < 25 and, on clinical treatment-resistance reported by each participant's own physician.

Exclusion criteria: NA

Setting: inpatients (forensic psychiatry hospital)

n = 14

Gender: 11 men, 1 woman (participants with gender given)

Mean age: 47.58 years

Continuation arm

Participants total: 7, men: 4; women 3

Mean age: 50 years

PANSS baseline: NA

Duration of illness: NA

Weight at baseline: NA

Height: NA

BMI: NA

Mean time in study: NA

Reduction arm

Repo-Tiihonen 2012  (Continued)
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Participants total: 7, men: 7

Mean age: 44.14 years

PANSS baseline: NA

Duration of illness: NA

Weight at baseline: NA

Height: NA

BMI: NA

Mean time in study: NA

Interventions 1. Continuation. n = 7

Antipsychotics used: olanzapine, clozapine. 

Dose: NA 

Description dose scheme: in addition to clozapine, participants received their normal dose of olanzap-
ine (same as on hospital ward) for 12 weeks

2. Reduction. n = 7

Antipsychotics used: olanzapine, clozapine

Dose: NA

Description dose scheme: in addition to clozapine, participants received a decreasing dose of olanzap-
ine for 4 weeks, then placebo for 8 weeks

Initial number of antipsychotics: 2

Degree of antipsychotic polypharmacy reduction: 1 antipsychotic

Speed of antipsychotic polypharmacy reduction: gradual (olanzapine gradually changed to placebo
over 8 weeks)

Reduction of polypharmacy compensated by an increase in dose in the remaining antipsychotics: un-
clear

Outcomes Adverse effects – leaving the study early due to adverse effects – overall tolerability (< 3 months)

Global state: mean endpoint score CGI-I (< 3 months)

Global state: mean change score CGI-I (< 3 months)

Leaving the study early due to any reason – overall acceptability (< 3 months)

Adverse events: overall mortality (< 3 months)

Adverse events – mortality due to natural causes (< 3 months)

Adverse events – mortality due to suicide (< 3 months)

Identification Sponsorship source: annual EVO Financing (special government subsidies from the Ministry of Health
and Welfare, Finland)

Country: Finland

Trial registration ID: NCT00918021

Repo-Tiihonen 2012  (Continued)
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Notes Authors contacted, and replied they do not have additional data.

Repo-Tiihonen 2012  (Continued)

BPRS: Brief Psychiatric Rating Scale; BMI: body mass index; CGI-I: Clinical Global Impression – Improvement; DSM-IV: Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition; DSM-IV-TR: Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition
Text Revision; GAF: Global Assessment of Functioning; ITT: intention to treat; mITT: modified intention to treat; n: number of participants;
NA: not available; SCID-P: Structured Clinical Interview for DSM-IV Axis I Disorders-Patient Edition; SD: standard deviation.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Baandrup 2010 Design: randomised

Participants: people with stable schizophrenia

Intervention: no polypharmacy reduction (educational intervention for practitioners)

Corsini 1976 Design: not randomised

DosReis 2016 Design: not randomised

Fricchione 2012 Design: randomised

Participants: people with stable schizophrenia

Intervention: no polypharmacy reduction

Greenspan 2004 Design: randomised

Participants: not stable schizophrenia (acute exacerbation, agitated)

Honer 2006 Design: randomised

Participants: people with stable schizophrenia

Intervention: no polypharmacy reduction (dose augmentation)

Lin 2010 Design: randomised

Population: not stable schizophrenia (acute exacerbation)

Lin 2013 Design: randomised

Population: not stable schizophrenia

Lin 2017 Design: randomised

Population: not stable schizophrenia (acute exacerbation)

NCT02676375 Design: randomised

Participants: people with stable schizophrenia

Intervention: no polypharmacy reduction

Simpson 2006 Design: randomised

Participants: people with stable schizophrenia

Antipsychotic polypharmacy reduction versus polypharmacy continuation for people with schizophrenia (Review)

Copyright © 2022 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

42



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study Reason for exclusion

Intervention: no polypharmacy reduction (comparison of different doses)

Stahl 2004 Design: randomised

Population: not stable schizophrenia (acute exacerbation)

Sukegawa 2008 Design: randomised

Participants: people with stable schizophrenia

Intervention: no polypharmacy reduction (combined dose reduction and polypharmacy reduction)

Sumic 2007 Design: not randomised

Thompson 2008 Design: randomised

Participants: people with stable schizophrenia

Intervention: no polypharmacy reduction

Veraksa 2016 Design: randomised

Population: not 80% schizophrenia, not stable schizophrenia

Verdoorn 2019 Design: randomised

Population: no schizophrenia 

Yamanouchi 2015 Design: randomised

Participants: people with stable schizophrenia

Intervention: no polypharmacy reduction (combined dose reduction and polypharmacy reduction)

Yoon 2016 Design: randomised

Participants: people with stable schizophrenia

Intervention: no polypharmacy reduction (switching to another antipsychotic)

 

Characteristics of studies awaiting classification [ordered by study ID]

 

Methods Randomised open-label trial

Participants Diagnosed with schizophrenia; treatment with a typical and atypical antipsychotics

Interventions 50% of participants were tapered to 1 antipsychotic

50% received their usual treatment regimen

Outcomes Relapse, movement disorder, weight, quality of life

Notes Only abstract available. We contacted the authors but received no reply. 

Shakir 2017 
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R I S K   O F   B I A S

Legend:     Low risk of bias      High risk of bias      Some concerns     

 
Risk of bias for analysis 1.1 Service use – readmission to hospital

Bias

Study Randomisation
process

Deviations
from intended
interventions

Missing
outcome data

Measurement
of the outcome

Selection of
the reported

results

Overall

Subgroup 1.1.1 At < 6 months

Essock 2011

 
 
Risk of bias for analysis 1.2 Adverse e<ects – leaving the study early due to adverse e<ects – overall tolerability

Bias

Study Randomisation
process

Deviations
from intended
interventions

Missing
outcome data

Measurement
of the outcome

Selection of
the reported

results

Overall

Subgroup 1.2.1 At < 3 months

Borlido 2016

Repo-Tiihonen
2012

Subgroup 1.2.2 At < 6 months

Essock 2011

 
 
Risk of bias for analysis 1.3 Functioning – mean endpoint score using Global Assessment of Functioning (high = good)

Bias

Study Randomisation
process

Deviations
from intended
interventions

Missing
outcome data

Measurement
of the outcome

Selection of
the reported

results

Overall

Subgroup 1.3.1 At < 3 months

Repo-Tiihonen
2012
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Risk of bias for analysis 1.4 Functioning – mean change score using Global Assessment of Functioning (high = good)

Bias

Study Randomisation
process

Deviations
from intended
interventions

Missing
outcome data

Measurement
of the outcome

Selection of
the reported

results

Overall

Subgroup 1.4.1 At < 3 months

Repo-Tiihonen
2012

 
 
Risk of bias for analysis 1.8 Leaving the study early due to any reason – overall acceptability (totals of time points combined)

Bias

Study Randomisation
process

Deviations
from intended
interventions

Missing
outcome data

Measurement
of the outcome

Selection of
the reported

results

Overall

Borlido 2016

Constantine 2015

Essock 2011

Hori 2013

Repo-Tiihonen
2012

 
 
Risk of bias for analysis 1.9 Leaving the study early due to any reason – overall acceptability (subtotals only)

Bias

Study Randomisation
process

Deviations
from intended
interventions

Missing
outcome data

Measurement
of the outcome

Selection of
the reported

results

Overall

Subgroup 1.9.1 At < 3 months

Borlido 2016
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Measurement
of the outcome

Selection of
the reported

results

Overall

Subgroup 1.9.2 At < 6 months

Constantine 2015

Essock 2011

Hori 2013

Subgroup 1.9.3 At < 1 year

Constantine 2015

 
 
Risk of bias for analysis 1.16 Adverse e<ects: ≥ 1 adverse e<ect

Bias
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process

Deviations
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interventions

Missing
outcome data
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of the outcome

Selection of
the reported

results

Overall
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Risk of bias for analysis 2.1 Excluding high risk of bias studies

Bias
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Risk of bias for analysis 2.2 Excluding non-operationalised diagnosis criteria

Bias

Study Randomisation
process

Deviations
from intended
interventions

Missing
outcome data

Measurement
of the outcome

Selection of
the reported

results

Overall
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Borlido 2016
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Risk of bias for analysis 2.3 Fixed-e<ect vs random-e<ects 

Bias
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Overall
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D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Polypharmacy continuation versus polypharmacy reduction

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Service use – readmission to hospital 1 127 Risk Ratio (IV, Random, 95%
CI)

0.75 [0.25, 2.24]

1.1.1 At < 6 months 1 127 Risk Ratio (IV, Random, 95%
CI)

0.75 [0.25, 2.24]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.2 Adverse effects – leaving the study
early due to adverse effects – overall tol-
erability

3 176 Risk Ratio (IV, Random, 95%
CI)

4.37 [0.77, 24.88]

1.2.1 At < 3 months 2 49 Risk Ratio (IV, Random, 95%
CI)

3.00 [0.14, 63.15]

1.2.2 At < 6 months 1 127 Risk Ratio (IV, Random, 95%
CI)

5.24 [0.63, 43.61]

1.3 Functioning – mean endpoint score
using Global Assessment of Functioning
(high = good)

1 12 Mean Difference (IV, Ran-
dom, 95% CI)

0.66 [-5.89, 7.21]

1.3.1 At < 3 months 1 12 Mean Difference (IV, Ran-
dom, 95% CI)

0.66 [-5.89, 7.21]

1.4 Functioning – mean change score us-
ing Global Assessment of Functioning
(high = good)

1 12 Mean Difference (IV, Ran-
dom, 95% CI)

-0.77 [-2.75, 1.21]

1.4.1 At < 3 months 1 12 Mean Difference (IV, Ran-
dom, 95% CI)

-0.77 [-2.75, 1.21]

1.5 Global state – clinically important
change in global state (improvement)

1 28 Risk Ratio (IV, Random, 95%
CI)

1.11 [0.58, 2.14]

1.5.1 At < 3 months 1 28 Risk Ratio (IV, Random, 95%
CI)

1.11 [0.58, 2.14]

1.6 Global state: mean endpoint score
using Clinical Global Impression – Im-
provement  (high = poor)

2 40 Mean Difference (IV, Ran-
dom, 95% CI)

0.32 [-0.32, 0.96]

1.6.1 At < 3 months 2 40 Mean Difference (IV, Ran-
dom, 95% CI)

0.32 [-0.32, 0.96]

1.7 Global state: mean change score
Clinical Global Impression – Improve-
ment  (high = poor)

1 12 Mean Difference (IV, Ran-
dom, 95% CI)

Not estimable

1.7.1 At < 3 months 1 12 Mean Difference (IV, Ran-
dom, 95% CI)

Not estimable

1.8 Leaving the study early due to any
reason – overall acceptability (totals of
time points combined)

5 319 Risk Ratio (IV, Random, 95%
CI)

0.44 [0.29, 0.68]

1.9 Leaving the study early due to any
reason – overall acceptability (subtotals
only)

5   Risk Ratio (IV, Random, 95%
CI)

Subtotals only

1.9.1 At < 3 months 2 49 Risk Ratio (IV, Random, 95%
CI)

0.71 [0.13, 3.81]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.9.2 At < 6 months 3 270 Risk Ratio (IV, Random, 95%
CI)

0.48 [0.27, 0.87]

1.9.3 At < 1 year 1 104 Risk Ratio (IV, Random, 95%
CI)

0.41 [0.23, 0.73]

1.10 Leaving the study early due to inef-
ficacy – overall efficacy

3 201 Risk Ratio (IV, Random, 95%
CI)

0.21 [0.07, 0.65]

1.10.1 At < 3 months 1 35 Risk Ratio (IV, Random, 95%
CI)

0.26 [0.03, 2.14]

1.10.2 At < 6 months 2 166 Risk Ratio (IV, Random, 95%
CI)

0.19 [0.05, 0.72]

1.11 Mental state – general: mean end-
point score on Positive and Negative
Syndrome Scale Total (high = poor)

2   Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only

1.11.1 At < 3 months 1 105 Mean Difference (IV, Ran-
dom, 95% CI)

0.86 [-5.29, 7.01]

1.11.2 At < 6 months 2 130 Mean Difference (IV, Ran-
dom, 95% CI)

3.22 [-1.48, 7.92]

1.12 Mental state – general: mean end-
point score on Brief Psychiatric Rating
Scale Total (high = poor)

1 35 Mean Difference (IV, Ran-
dom, 95% CI)

0.80 [-5.30, 6.90]

1.12.1 At < 3 months 1 35 Mean Difference (IV, Ran-
dom, 95% CI)

0.80 [-5.30, 6.90]

1.13 Mental state – general: mean end-
point score on Positive and Negative
Syndrome Scale Total and Brief Psychi-
atric Rating Scale Total combined (high
= poor) (time points combined)

3 167 Std. Mean Difference (IV,
Random, 95% CI)

0.16 [-0.14, 0.47]

1.14 Mental state – specific: mean end-
point score on Positive and Negative
Syndrome Scale Positive (high = poor)

1 35 Mean Difference (IV, Ran-
dom, 95% CI)

1.40 [-1.14, 3.94]

1.14.1 At < 6 months 1 35 Mean Difference (IV, Ran-
dom, 95% CI)

1.40 [-1.14, 3.94]

1.15 Mental state – specific: mean end-
point score on Positive and Negative
Syndrome Scale Negative (high = poor)

1 35 Mean Difference (IV, Ran-
dom, 95% CI)

3.30 [1.51, 5.09]

1.15.1 At < 6 months 1 35 Mean Difference (IV, Ran-
dom, 95% CI)

3.30 [1.51, 5.09]

1.16 Adverse effects: ≥ 1 adverse effect 1 14 Risk Ratio (IV, Random, 95%
CI)

5.00 [0.28, 88.53]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.16.1 At < 3 months 1 14 Risk Ratio (IV, Random, 95%
CI)

5.00 [0.28, 88.53]

1.17 Adverse effects – weight gain –
mean body mass index change

1 127 Mean Difference (IV, Ran-
dom, 95% CI)

0.78 [-0.03, 1.59]

1.17.1 At < 6 months 1 127 Mean Difference (IV, Ran-
dom, 95% CI)

0.78 [-0.03, 1.59]

1.18 Adverse effects – weight gain – end-
point mean weight (kg)

1   Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only

1.18.1 At < 3 months 1 104 Mean Difference (IV, Ran-
dom, 95% CI)

3.45 [-4.08,
10.98]

1.18.2 At < 6 months 1 94 Mean Difference (IV, Ran-
dom, 95% CI)

5.94 [-2.12,
14.00]

1.19 Adverse effects – specific: tardive
dyskinesia

1 127 Risk Ratio (IV, Random, 95%
CI)

0.93 [0.38, 2.26]

1.19.1 At < 6 months 1 127 Risk Ratio (IV, Random, 95%
CI)

0.93 [0.38, 2.26]

1.20 Adverse effects – specific: ≥ 1 ex-
trapyramidal adverse effect

1 127 Risk Ratio (IV, Random, 95%
CI)

1.05 [0.51, 2.16]

1.20.1 At < 6 months 1 127 Risk Ratio (IV, Random, 95%
CI)

1.05 [0.51, 2.16]

1.21 Adverse events: overall mortality 1 14 Risk Ratio (IV, Random, 95%
CI)

Not estimable

1.21.1 At < 3 months 1 14 Risk Ratio (IV, Random, 95%
CI)

Not estimable

1.22 Adverse events – mortality due to
natural causes

1 14 Risk Ratio (IV, Random, 95%
CI)

Not estimable

1.22.1 At < 3 months 1 14 Risk Ratio (IV, Random, 95%
CI)

Not estimable

1.23 Adverse events – mortality due to
suicide

1 14 Risk Ratio (IV, Random, 95%
CI)

Not estimable

1.23.1 At < 3 months 1 14 Risk Ratio (IV, Random, 95%
CI)

Not estimable

1.24 Medication – mean antipsychotic
dose at endpoint (olanzapine equiva-
lents)

1 35 Mean Difference (IV, Ran-
dom, 95% CI)

2.71 [-1.60, 7.02]

1.24.1 At < 6 months 1 35 Mean Difference (IV, Ran-
dom, 95% CI)

2.71 [-1.60, 7.02]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.25 Cognition – change score using
Brief Assessment of Cognition in Schiz-
ophrenia – Japanese version (high =
good)

1 35 Mean Difference (IV, Ran-
dom, 95% CI)

0.11 [-0.22, 0.44]

1.25.1 At < 6 months 1 35 Mean Difference (IV, Ran-
dom, 95% CI)

0.11 [-0.22, 0.44]

 
 

Analysis 1.1.   Comparison 1: Polypharmacy continuation versus
polypharmacy reduction, Outcome 1: Service use – readmission to hospital

Study or Subgroup

1.1.1 At < 6 months
Essock 2011
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.52 (P = 0.60)

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.52 (P = 0.60)
Test for subgroup differences: Not applicable

Continuation
Events

5

5

5

Total

62
62

62

Reduction
Events

7

7

7

Total

65
65

65

Weight

100.0%
100.0%

100.0%

Risk Ratio
IV, Random, 95% CI

0.75 [0.25 , 2.24]
0.75 [0.25 , 2.24]

0.75 [0.25 , 2.24]

Risk Ratio
IV, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours continuation Favours reduction

Risk of Bias
A

?

B

-

C

+

D

+

E

+

F

-

Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result
(F) Overall bias
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Analysis 1.2.   Comparison 1: Polypharmacy continuation versus polypharmacy reduction,
Outcome 2: Adverse e<ects – leaving the study early due to adverse e<ects – overall tolerability

Study or Subgroup

1.2.1 At < 3 months
Borlido 2016
Repo-Tiihonen 2012
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.71 (P = 0.48)

1.2.2 At < 6 months
Essock 2011
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.53 (P = 0.13)

Total (95% CI)
Total events:
Heterogeneity: Tau² = 0.00; Chi² = 0.09, df = 1 (P = 0.77); I² = 0%
Test for overall effect: Z = 1.66 (P = 0.10)
Test for subgroup differences: Chi² = 0.09, df = 1 (P = 0.77), I² = 0%

Continuation
Events

0
1

1

5

5

6

Total

17
7

24

62
62

86

Reduction
Events

0
0

0

1

1

1

Total

18
7

25

65
65

90

Weight

32.6%
32.6%

67.4%
67.4%

100.0%

Risk Ratio
IV, Random, 95% CI

Not estimable
3.00 [0.14 , 63.15]
3.00 [0.14 , 63.15]

5.24 [0.63 , 43.61]
5.24 [0.63 , 43.61]

4.37 [0.77 , 24.88]

Risk Ratio
IV, Random, 95% CI

0.02 0.1 1 10 50
Favours continuation Favours reduction

Risk of Bias
A

?
?

?

B

?
+

-

C

+
+

+

D

+
+

+

E

+
+

+

F

?
?

-

Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result
(F) Overall bias

 
 

Analysis 1.3.   Comparison 1: Polypharmacy continuation versus polypharmacy reduction, Outcome
3: Functioning – mean endpoint score using Global Assessment of Functioning (high = good)

Study or Subgroup

1.3.1 At < 3 months
Repo-Tiihonen 2012
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.20 (P = 0.84)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.20 (P = 0.84)
Test for subgroup differences: Not applicable

Continuation
Mean

18.8

SD

7.09

Total

5
5

5

Reduction
Mean

18.14

SD

2.79

Total

7
7

7

Weight

100.0%
100.0%

100.0%

Mean Difference
IV, Random, 95% CI

0.66 [-5.89 , 7.21]
0.66 [-5.89 , 7.21]

0.66 [-5.89 , 7.21]

Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours reduction Favours continuation

Risk of Bias
A

?

B

+

C

-

D

+

E

+

F

-

Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result
(F) Overall bias
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Analysis 1.4.   Comparison 1: Polypharmacy continuation versus polypharmacy reduction,
Outcome 4: Functioning – mean change score using Global Assessment of Functioning (high = good)

Study or Subgroup

1.4.1 At < 3 months
Repo-Tiihonen 2012
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.76 (P = 0.44)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.76 (P = 0.44)
Test for subgroup differences: Not applicable

Continuation
Mean

-0.2

SD

1.79

Total

5
5

5

Reduction
Mean

0.57

SD

1.62

Total

7
7

7

Weight

100.0%
100.0%

100.0%

Mean Difference
IV, Random, 95% CI

-0.77 [-2.75 , 1.21]
-0.77 [-2.75 , 1.21]

-0.77 [-2.75 , 1.21]

Mean Difference
IV, Random, 95% CI

-4 -2 0 2 4
Favours reduction Favours continuation

Risk of Bias
A

?

B

+

C

-

D

+

E

+

F

-

Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result
(F) Overall bias

 
 

Analysis 1.5.   Comparison 1: Polypharmacy continuation versus polypharmacy reduction,
Outcome 5: Global state – clinically important change in global state (improvement)

Study or Subgroup

1.5.1 At < 3 months
Borlido 2016
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.33 (P = 0.74)

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.33 (P = 0.74)
Test for subgroup differences: Not applicable

Continuation
Events

9

9

9

Total

15
15

15

Reduction
Events

7

7

7

Total

13
13

13

Weight

100.0%
100.0%

100.0%

Risk Ratio
IV, Random, 95% CI

1.11 [0.58 , 2.14]
1.11 [0.58 , 2.14]

1.11 [0.58 , 2.14]

Risk Ratio
IV, Random, 95% CI

0.2 0.5 1 2 5
Favours reduction Favours continuation

 
 

Analysis 1.6.   Comparison 1: Polypharmacy continuation versus polypharmacy reduction, Outcome
6: Global state: mean endpoint score using Clinical Global Impression – Improvement  (high = poor)

Study or Subgroup

1.6.1 At < 3 months
Borlido 2016
Repo-Tiihonen 2012
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.14, df = 1 (P = 0.71); I² = 0%
Test for overall effect: Z = 0.97 (P = 0.33)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.14, df = 1 (P = 0.71); I² = 0%
Test for overall effect: Z = 0.97 (P = 0.33)
Test for subgroup differences: Not applicable

Continuation
Mean

3.93
5.8

SD

1.1
1.1

Total

15
5

20

20

Reduction
Mean

3.69
5.29

SD

0.95
0.95

Total

13
7

20

20

Weight

71.2%
28.8%

100.0%

100.0%

Mean Difference
IV, Random, 95% CI

0.24 [-0.52 , 1.00]
0.51 [-0.68 , 1.70]
0.32 [-0.32 , 0.96]

0.32 [-0.32 , 0.96]

Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours continuation Favours reduction
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Analysis 1.7.   Comparison 1: Polypharmacy continuation versus polypharmacy reduction, Outcome
7: Global state: mean change score Clinical Global Impression – Improvement  (high = poor)

Study or Subgroup

1.7.1 At < 3 months
Repo-Tiihonen 2012
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Not applicable

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Test for subgroup differences: Not applicable

Continuation
Mean

0.2

SD

0.45

Total

5
5

5

Reduction
Mean

0

SD

0

Total

7
7

7

Weight
Mean Difference

IV, Random, 95% CI

Not estimable
Not estimable

Not estimable

Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours continuation Favours reduction

 
 

Analysis 1.8.   Comparison 1: Polypharmacy continuation versus polypharmacy reduction, Outcome
8: Leaving the study early due to any reason – overall acceptability (totals of time points combined)

Study or Subgroup

Borlido 2016
Constantine 2015
Essock 2011
Hori 2013
Repo-Tiihonen 2012

Total (95% CI)
Total events:
Heterogeneity: Tau² = 0.00; Chi² = 1.66, df = 4 (P = 0.80); I² = 0%
Test for overall effect: Z = 3.73 (P = 0.0002)
Test for subgroup differences: Not applicable

Continuation
Events

2
11
8
1
1

23

Total

17
52
62
19
7

157

Reduction
Events

5
27
18
3
0

53

Total

18
52
65
20
7

162

Weight

8.2%
53.7%
32.2%
3.9%
2.0%

100.0%

Risk Ratio
IV, Random, 95% CI

0.42 [0.09 , 1.90]
0.41 [0.23 , 0.73]
0.47 [0.22 , 0.99]
0.35 [0.04 , 3.09]

3.00 [0.14 , 63.15]

0.44 [0.29 , 0.68]

Risk Ratio
IV, Random, 95% CI

0.01 0.1 1 10 100
Favours continuation Favours reduction

Risk of Bias
A

?
?
?
?
?

B

?
-
-
?
+

C

+
+
+
+
+

D

+
+
+
+
+

E

+
+
+
+
+

F

?
-
-
?
?

Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result
(F) Overall bias
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Analysis 1.9.   Comparison 1: Polypharmacy continuation versus polypharmacy reduction,
Outcome 9: Leaving the study early due to any reason – overall acceptability (subtotals only)

Study or Subgroup

1.9.1 At < 3 months
Borlido 2016
Repo-Tiihonen 2012
Subtotal (95% CI)
Total events:
Heterogeneity: Tau² = 0.42; Chi² = 1.28, df = 1 (P = 0.26); I² = 22%
Test for overall effect: Z = 0.40 (P = 0.69)

1.9.2 At < 6 months
Constantine 2015
Essock 2011
Hori 2013
Subtotal (95% CI)
Total events:
Heterogeneity: Tau² = 0.00; Chi² = 0.16, df = 2 (P = 0.92); I² = 0%
Test for overall effect: Z = 2.43 (P = 0.02)

1.9.3 At < 1 year
Constantine 2015
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 3.00 (P = 0.003)

Test for subgroup differences: Chi² = 0.44, df = 2 (P = 0.80), I² = 0%

Continuation
Events

2
1

3

5
8
1

14

11

11

Total

17
7

24

52
62
19

133

52
52

Reduction
Events

5
0

5

9
18
3

30

27

27

Total

18
7

25

52
65
20

137

52
52

Weight

73.9%
26.1%

100.0%

32.8%
60.0%
7.3%

100.0%

100.0%
100.0%

Risk Ratio
IV, Random, 95% CI

0.42 [0.09 , 1.90]
3.00 [0.14 , 63.15]
0.71 [0.13 , 3.81]

0.56 [0.20 , 1.55]
0.47 [0.22 , 0.99]
0.35 [0.04 , 3.09]
0.48 [0.27 , 0.87]

0.41 [0.23 , 0.73]
0.41 [0.23 , 0.73]

Risk Ratio
IV, Random, 95% CI

0.02 0.1 1 10 50
Favours continuation Favours reduction

Risk of Bias
A

?
?

?
?
?

?

B

?
+

-
-
?

-

C

+
+

+
+
+

+

D

+
+

+
+
+

+

E

+
+

+
+
+

+

F

?
?

-
-
?

-

Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result
(F) Overall bias
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Analysis 1.10.   Comparison 1: Polypharmacy continuation versus polypharmacy
reduction, Outcome 10: Leaving the study early due to ine<icacy – overall e<icacy

Study or Subgroup

1.10.1 At < 3 months
Borlido 2016
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.25 (P = 0.21)

1.10.2 At < 6 months
Essock 2011
Hori 2013
Subtotal (95% CI)
Total events:
Heterogeneity: Tau² = 0.00; Chi² = 0.00, df = 1 (P = 0.95); I² = 0%
Test for overall effect: Z = 2.44 (P = 0.01)

Total (95% CI)
Total events:
Heterogeneity: Tau² = 0.00; Chi² = 0.06, df = 2 (P = 0.97); I² = 0%
Test for overall effect: Z = 2.73 (P = 0.006)
Test for subgroup differences: Chi² = 0.06, df = 1 (P = 0.81), I² = 0%

Continuation
Events

1

1

2
0

2

3

Total

17
17

62
19
81

98

Reduction
Events

4

4

11
2

13

17

Total

18
18

65
20
85

103

Weight

28.4%
28.4%

57.6%
14.0%
71.6%

100.0%

Risk Ratio
IV, Random, 95% CI

0.26 [0.03 , 2.14]
0.26 [0.03 , 2.14]

0.19 [0.04 , 0.83]
0.21 [0.01 , 4.11]
0.19 [0.05 , 0.72]

0.21 [0.07 , 0.65]

Risk Ratio
IV, Random, 95% CI

0.01 0.1 1 10 100
Favours continuation Favours reduction

 
 

Analysis 1.11.   Comparison 1: Polypharmacy continuation versus polypharmacy reduction, Outcome 11:
Mental state – general: mean endpoint score on Positive and Negative Syndrome Scale Total (high = poor)

Study or Subgroup

1.11.1 At < 3 months
Essock 2011
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.27 (P = 0.78)

1.11.2 At < 6 months
Essock 2011
Hori 2013
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.73, df = 1 (P = 0.39); I² = 0%
Test for overall effect: Z = 1.34 (P = 0.18)

Test for subgroup differences: Chi² = 0.36, df = 1 (P = 0.55), I² = 0%

Continuation
Mean

69.94

70.85
68.4

SD

15.47

16.2
12.6

Total

52
52

48
18
66

Reduction
Mean

69.08

69.66
63.1

SD

16.66

16.65
6.9

Total

53
53

47
17
64

Weight

100.0%
100.0%

50.6%
49.4%

100.0%

Mean Difference
IV, Random, 95% CI

0.86 [-5.29 , 7.01]
0.86 [-5.29 , 7.01]

1.19 [-5.42 , 7.80]
5.30 [-1.38 , 11.98]
3.22 [-1.48 , 7.92]

Mean Difference
IV, Random, 95% CI

-20 -10 0 10 20
Favours continuation Favours reduction
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Analysis 1.12.   Comparison 1: Polypharmacy continuation versus polypharmacy reduction, Outcome
12: Mental state – general: mean endpoint score on Brief Psychiatric Rating Scale Total (high = poor)

Study or Subgroup

1.12.1 At < 3 months
Borlido 2016
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.26 (P = 0.80)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.26 (P = 0.80)
Test for subgroup differences: Not applicable

Continuation
Mean

32

SD

9.2

Total

17
17

17

Reduction
Mean

31.2

SD

9.2

Total

18
18

18

Weight

100.0%
100.0%

100.0%

Mean Difference
IV, Random, 95% CI

0.80 [-5.30 , 6.90]
0.80 [-5.30 , 6.90]

0.80 [-5.30 , 6.90]

Mean Difference
IV, Random, 95% CI

-20 -10 0 10 20
Favours continuation Favours reduction

 
 

Analysis 1.13.   Comparison 1: Polypharmacy continuation versus polypharmacy reduction,
Outcome 13: Mental state – general: mean endpoint score on Positive and Negative Syndrome

Scale Total and Brief Psychiatric Rating Scale Total combined (high = poor) (time points combined)

Study or Subgroup

Borlido 2016
Essock 2011
Hori 2013

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 1.24, df = 2 (P = 0.54); I² = 0%
Test for overall effect: Z = 1.05 (P = 0.29)
Test for subgroup differences: Not applicable

Continuation
Mean

32
70.85
68.4

SD

9.2
16.2
12.6

Total

19
48
18

85

Reduction
Mean

31.2
69.66
63.1

SD

9.2
16.65

6.9

Total

18
47
17

82

Weight

22.3%
57.3%
20.4%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.09 [-0.56 , 0.73]
0.07 [-0.33 , 0.47]
0.51 [-0.17 , 1.18]

0.16 [-0.14 , 0.47]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours continuation Favours reduction

 
 

Analysis 1.14.   Comparison 1: Polypharmacy continuation versus polypharmacy reduction, Outcome 14:
Mental state – specific: mean endpoint score on Positive and Negative Syndrome Scale Positive (high = poor)

Study or Subgroup

1.14.1 At < 6 months
Hori 2013
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.08 (P = 0.28)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.08 (P = 0.28)
Test for subgroup differences: Not applicable

Continuation
Mean

17.3

SD

4.4

Total

18
18

18

Reduction
Mean

15.9

SD

3.2

Total

17
17

17

Weight

100.0%
100.0%

100.0%

Mean Difference
IV, Random, 95% CI

1.40 [-1.14 , 3.94]
1.40 [-1.14 , 3.94]

1.40 [-1.14 , 3.94]

Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours continuation Favours reduction
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Analysis 1.15.   Comparison 1: Polypharmacy continuation versus polypharmacy reduction, Outcome 15:
Mental state – specific: mean endpoint score on Positive and Negative Syndrome Scale Negative (high = poor)

Study or Subgroup

1.15.1 At < 6 months
Hori 2013
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 3.61 (P = 0.0003)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 3.61 (P = 0.0003)
Test for subgroup differences: Not applicable

Continuation
Mean

20.6

SD

2.7

Total

18
18

18

Reduction
Mean

17.3

SD

2.7

Total

17
17

17

Weight

100.0%
100.0%

100.0%

Mean Difference
IV, Random, 95% CI

3.30 [1.51 , 5.09]
3.30 [1.51 , 5.09]

3.30 [1.51 , 5.09]

Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours continuation Favours reduction

 
 

Analysis 1.16.   Comparison 1: Polypharmacy continuation versus
polypharmacy reduction, Outcome 16: Adverse e<ects: ≥ 1 adverse e<ect

Study or Subgroup

1.16.1 At < 3 months
Repo-Tiihonen 2012
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.10 (P = 0.27)

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.10 (P = 0.27)
Test for subgroup differences: Not applicable

Continuation
Events

2

2

2

Total

7
7

7

Reduction
Events

0

0

0

Total

7
7

7

Weight

100.0%
100.0%

100.0%

Risk Ratio
IV, Random, 95% CI

5.00 [0.28 , 88.53]
5.00 [0.28 , 88.53]

5.00 [0.28 , 88.53]

Risk Ratio
IV, Random, 95% CI

0.01 0.1 1 10 100
Favours continuation Favours reduction

Risk of Bias
A

?

B

+

C

+

D

+

E

+

F

?

Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result
(F) Overall bias

 
 

Analysis 1.17.   Comparison 1: Polypharmacy continuation versus polypharmacy
reduction, Outcome 17: Adverse e<ects – weight gain – mean body mass index change

Study or Subgroup

1.17.1 At < 6 months
Essock 2011
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.90 (P = 0.06)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.90 (P = 0.06)
Test for subgroup differences: Not applicable

Continuation
Mean

0.28

SD

2.31

Total

62
62

62

Reduction
Mean

-0.5

SD

2.32

Total

65
65

65

Weight

100.0%
100.0%

100.0%

Mean Difference
IV, Random, 95% CI

0.78 [-0.03 , 1.59]
0.78 [-0.03 , 1.59]

0.78 [-0.03 , 1.59]

Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours continuation Favours reduction
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Analysis 1.18.   Comparison 1: Polypharmacy continuation versus polypharmacy
reduction, Outcome 18: Adverse e<ects – weight gain – endpoint mean weight (kg)

Study or Subgroup

1.18.1 At < 3 months
Essock 2011
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.90 (P = 0.37)

1.18.2 At < 6 months
Essock 2011
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.44 (P = 0.15)

Test for subgroup differences: Chi² = 0.20, df = 1 (P = 0.66), I² = 0%

Continuation
Mean [kg]

94.07

95.16

SD [kg]

21.3

22.22

Total

52
52

48
48

Reduction
Mean [kg]

90.62

89.22

SD [kg]

17.7

17.46

Total

52
52

46
46

Weight

100.0%
100.0%

100.0%
100.0%

Mean Difference
IV, Random, 95% CI [kg]

3.45 [-4.08 , 10.98]
3.45 [-4.08 , 10.98]

5.94 [-2.12 , 14.00]
5.94 [-2.12 , 14.00]

Mean Difference
IV, Random, 95% CI [kg]

-20 -10 0 10 20
Favours continuation Favours reduction

 
 

Analysis 1.19.   Comparison 1: Polypharmacy continuation versus polypharmacy
reduction, Outcome 19: Adverse e<ects – specific: tardive dyskinesia

Study or Subgroup

1.19.1 At < 6 months
Essock 2011
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.16 (P = 0.88)

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.16 (P = 0.88)
Test for subgroup differences: Not applicable

Continuation
Events

8

8

8

Total

62
62

62

Reduction
Events

9

9

9

Total

65
65

65

Weight

100.0%
100.0%

100.0%

Risk Ratio
IV, Random, 95% CI

0.93 [0.38 , 2.26]
0.93 [0.38 , 2.26]

0.93 [0.38 , 2.26]

Risk Ratio
IV, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours continuation Favours reduction
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Analysis 1.20.   Comparison 1: Polypharmacy continuation versus polypharmacy
reduction, Outcome 20: Adverse e<ects – specific: ≥ 1 extrapyramidal adverse e<ect

Study or Subgroup

1.20.1 At < 6 months
Essock 2011
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.13 (P = 0.90)

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.13 (P = 0.90)
Test for subgroup differences: Not applicable

Continuation
Events

12

12

12

Total

62
62

62

Reduction
Events

12

12

12

Total

65
65

65

Weight

100.0%
100.0%

100.0%

Risk Ratio
IV, Random, 95% CI

1.05 [0.51 , 2.16]
1.05 [0.51 , 2.16]

1.05 [0.51 , 2.16]

Risk Ratio
IV, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours continuation Favours reduction

 
 

Analysis 1.21.   Comparison 1: Polypharmacy continuation versus
polypharmacy reduction, Outcome 21: Adverse events: overall mortality

Study or Subgroup

1.21.1 At < 3 months
Repo-Tiihonen 2012
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Not applicable

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Test for subgroup differences: Not applicable

Continuation
Events

0

0

0

Total

7
7

7

Reduction
Events

0

0

0

Total

7
7

7

Weight
Risk Ratio

IV, Random, 95% CI

Not estimable
Not estimable

Not estimable

Risk Ratio
IV, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours continuation Favours reduction
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Analysis 1.22.   Comparison 1: Polypharmacy continuation versus polypharmacy
reduction, Outcome 22: Adverse events – mortality due to natural causes

Study or Subgroup

1.22.1 At < 3 months
Repo-Tiihonen 2012
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Not applicable

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Test for subgroup differences: Not applicable

Continuation
Events

0

0

0

Total

7
7

7

Reduction
Events

0

0

0

Total

7
7

7

Weight
Risk Ratio

IV, Random, 95% CI

Not estimable
Not estimable

Not estimable

Risk Ratio
IV, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours continuation Favours reduction

 
 

Analysis 1.23.   Comparison 1: Polypharmacy continuation versus polypharmacy
reduction, Outcome 23: Adverse events – mortality due to suicide

Study or Subgroup

1.23.1 At < 3 months
Repo-Tiihonen 2012
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Not applicable

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Test for subgroup differences: Not applicable

Continuation
Events

0

0

0

Total

7
7

7

Reduction
Events

0

0

0

Total

7
7

7

Weight
Risk Ratio

IV, Random, 95% CI

Not estimable
Not estimable

Not estimable

Risk Ratio
IV, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours continuation Favours reduction

 
 

Analysis 1.24.   Comparison 1: Polypharmacy continuation versus polypharmacy reduction,
Outcome 24: Medication – mean antipsychotic dose at endpoint (olanzapine equivalents)

Study or Subgroup

1.24.1 At < 6 months
Hori 2013 (1)
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.23 (P = 0.22)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.23 (P = 0.22)
Test for subgroup differences: Not applicable

Continuation
Mean

20.96

SD

6.75

Total

18
18

18

Reduction
Mean

18.25

SD

6.27

Total

17
17

17

Weight

100.0%
100.0%

100.0%

Mean Difference
IV, Random, 95% CI

2.71 [-1.60 , 7.02]
2.71 [-1.60 , 7.02]

2.71 [-1.60 , 7.02]

Mean Difference
IV, Random, 95% CI

-20 -10 0 10 20
Favours continuation Favours reduction

Footnotes
(1) Doses were converted from chlorpromazine equivalents to olanzapine equivalents (Gardner 2010).
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Analysis 1.25.   Comparison 1: Polypharmacy continuation versus polypharmacy reduction, Outcome 25:
Cognition – change score using Brief Assessment of Cognition in Schizophrenia – Japanese version (high = good)

Study or Subgroup

1.25.1 At < 6 months
Hori 2013
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.66 (P = 0.51)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.66 (P = 0.51)
Test for subgroup differences: Not applicable

Continuation
Mean

0.23

SD

0.678823

Total

18
18

18

Reduction
Mean

0.12

SD

0.206155

Total

17
17

17

Weight

100.0%
100.0%

100.0%

Mean Difference
IV, Random, 95% CI

0.11 [-0.22 , 0.44]
0.11 [-0.22 , 0.44]

0.11 [-0.22 , 0.44]

Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours continuation Favours reduction

 
 

Comparison 2.   Sensitivity analyses – adverse e<ects – leaving the study early due to adverse e<ects – overall
tolerability

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.1 Excluding high risk of bias
studies

2 49 Risk Ratio (IV, Random, 95% CI) 3.00 [0.14, 63.15]

2.1.1 At < 3 months 2 49 Risk Ratio (IV, Random, 95% CI) 3.00 [0.14, 63.15]

2.2 Excluding non-opera-
tionalised diagnosis criteria

2 162 Risk Ratio (IV, Random, 95% CI) 5.24 [0.63, 43.61]

2.2.1 At < 3 months 1 35 Risk Ratio (IV, Random, 95% CI) Not estimable

2.2.2 At < 6 months 1 127 Risk Ratio (IV, Random, 95% CI) 5.24 [0.63, 43.61]

2.3 Fixed-effect vs random-ef-
fects 

3 176 Risk Ratio (IV, Fixed, 95% CI) 4.37 [0.77, 24.88]

2.3.1 At < 3 months 2 49 Risk Ratio (IV, Fixed, 95% CI) 3.00 [0.14, 63.15]

2.3.2 At < 6 months 1 127 Risk Ratio (IV, Fixed, 95% CI) 5.24 [0.63, 43.61]
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Analysis 2.1.   Comparison 2: Sensitivity analyses – adverse e<ects – leaving the study early
due to adverse e<ects – overall tolerability, Outcome 1: Excluding high risk of bias studies

Study or Subgroup

2.1.1 At < 3 months
Borlido 2016 (1)
Repo-Tiihonen 2012
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.71 (P = 0.48)

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.71 (P = 0.48)
Test for subgroup differences: Not applicable

Continuation
Events

0
1

1

1

Total

17
7

24

24

Reduction
Events

0
0

0

0

Total

18
7

25

25

Weight

100.0%
100.0%

100.0%

Risk Ratio
IV, Random, 95% CI

Not estimable
3.00 [0.14 , 63.15]
3.00 [0.14 , 63.15]

3.00 [0.14 , 63.15]

Risk Ratio
IV, Random, 95% CI

0.02 0.1 1 10 50
Favours continuation Favours reduction

Risk of Bias
A

?
?

B

?
+

C

+
+

D

+
+

E

+
+

F

?
?

Footnotes
(1) Essock 2011 was at high risk of bias for this outcome, therefore it was excluded from this sensitivity analysis.

Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result
(F) Overall bias
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Analysis 2.2.   Comparison 2: Sensitivity analyses – adverse e<ects – leaving the study early due to
adverse e<ects – overall tolerability, Outcome 2: Excluding non-operationalised diagnosis criteria

Study or Subgroup

2.2.1 At < 3 months
Borlido 2016 (1)
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Not applicable

2.2.2 At < 6 months
Essock 2011
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.53 (P = 0.13)

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.53 (P = 0.13)
Test for subgroup differences: Not applicable

Continuation
Events

0

0

5

5

5

Total

17
17

62
62

79

Reduction
Events

0

0

1

1

1

Total

18
18

65
65

83

Weight

100.0%
100.0%

100.0%

Risk Ratio
IV, Random, 95% CI

Not estimable
Not estimable

5.24 [0.63 , 43.61]
5.24 [0.63 , 43.61]

5.24 [0.63 , 43.61]

Risk Ratio
IV, Random, 95% CI

0.02 0.1 1 10 50
Favours continuation Favours reduction

Risk of Bias
A

?

?

B

?

-

C

+

+

D

+

+

E

+

+

F

?

-

Footnotes
(1) Repo Tiihonen 2012 did not specify manualised criteria for diagnosis of schizophrenia and was excluded from this analysis.

Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result
(F) Overall bias
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Analysis 2.3.   Comparison 2: Sensitivity analyses – adverse e<ects – leaving the study early
due to adverse e<ects – overall tolerability, Outcome 3: Fixed-e<ect vs random-e<ects 

Study or Subgroup

2.3.1 At < 3 months
Borlido 2016
Repo-Tiihonen 2012
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.71 (P = 0.48)

2.3.2 At < 6 months
Essock 2011
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.53 (P = 0.13)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 0.09, df = 1 (P = 0.77); I² = 0%
Test for overall effect: Z = 1.66 (P = 0.10)
Test for subgroup differences: Chi² = 0.09, df = 1 (P = 0.77), I² = 0%

Continuation
Events

0
1

1

5

5

6

Total

17
7

24

62
62

86

Reduction
Events

0
0

0

1

1

1

Total

18
7

25

65
65

90

Weight

32.6%
32.6%

67.4%
67.4%

100.0%

Risk Ratio
IV, Fixed, 95% CI

Not estimable
3.00 [0.14 , 63.15]
3.00 [0.14 , 63.15]

5.24 [0.63 , 43.61]
5.24 [0.63 , 43.61]

4.37 [0.77 , 24.88]

Risk Ratio
IV, Fixed, 95% CI

0.02 0.1 1 10 50
Favours continuation Favours reduction

Risk of Bias
A

?
?

?

B

?
+

-

C

+
+

+

D

+
+

+

E

+
+

+

F

?
?

-

Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result
(F) Overall bias
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SSa: interpretation of data, co-ordination of the review. The author is of May 2022 deceased. No substantive changes have been made to
the review beyond his contribution.

EA: interpretation of data, co-ordination of the review.
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We planned to search Chinese databases, but this was not possible. For technical reasons, Chinese databases could not be systematically
searched in the Cochrane Schizophrenia Group's Study-based Register of Trials only until 2016. Therefore, to be systematic, we excluded
records found in Chinese databases.

We added cognition as an outcome for systematic appraisal.

We extracted the time point less than three months in addition to the preplanned times, where available. We presented analyses at both
time points and combined them. For the combined analyses, data from studies providing information for more than one time point were
kept only for one time point (the closest to 12 months), in order to avoid double counting.

For analyses of dichotomous outcomes, the number of participants randomised was the denominator.

Strategy of dealing with skewed data was adapted to the new template protocol adopted by the Schizophrenia Group.

Forest plots were created so that an eBect favouring polypharmacy continuation was indicated in the area on the leO, and favouring
polypharmacy reduction on the right. The direction is the opposite for continuous outcomes measured on a scale where higher scores
correspond to a better outcome. The labels in the forest plots make interpretation clear.
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RoB 2 results were presented in risk of bias tables, aOer characteristics of studies section, and in the forest plots, following indications of
"RoB2 starter pack", version January 2022. Accordingly, we did not create risk of bias graph and summary figures.

RoB 2 judgements were performed for the predefined outcomes at the primary time point of 12 months, or, when not available, the closest
one.

Summary of findings tables included the predefined outcomes at the total level (merging time points) or, when no totals were possible,
at the closest to 12 months.

For functioning, we used continuous data for RoB 2 ratings and the summary of finding table, because the preplanned dichotomous
outcome were not available.

We planned to conduct subgroup analyses for analyses with at least 10 studies, according to the Cochrane Handbook for Systematic Reviews
of Interventions (Section 10.11.5.1).

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Antipsychotic Agents  [adverse eBects];  Polypharmacy;  *Schizophrenia  [drug therapy];  Weight Gain

MeSH check words

Adult; Humans
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