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A B S T R A C T

Background

This is an update of the original Cochrane Review, last published in 2012 (Loy 2012). Children and youths with disruptive behaviour
disorders may present to health services, where they may be treated with atypical antipsychotics. There is increasing usage of atypical
antipsychotics in the treatment of disruptive behaviour disorders.

Objectives

To evaluate the eJect and safety of atypical antipsychotics, compared to placebo, for treating disruptive behaviour disorders in children
and youths. The aim was to evaluate each drug separately rather than the class eJect, on the grounds that each atypical antipsychotic has
diJerent pharmacologic binding profile (Stahl 2013) and that this is clinically more useful.

Search methods

In January 2017, we searched CENTRAL, MEDLINE, Embase, five other databases and two trials registers.

Selection criteria

Randomised controlled trials of atypical antipsychotics versus placebo in children and youths aged up to and including 18 years, with a
diagnosis of disruptive behaviour disorders, including comorbid ADHD. The primary outcomes were aggression, conduct problems and
adverse events (i.e. weight gain/changes and metabolic parameters). The secondary outcomes were general functioning, noncompliance,
other adverse events, social functioning, family functioning, parent satisfaction and school functioning.

Data collection and analysis

We used standard methodological procedures expected by Cochrane. Two review authors (JL and KS) independently collected, evaluated
and extracted data. We used the GRADE approach to assess the quality of the evidence. We performed meta-analyses for each of our primary
outcomes, except for metabolic parameters, due to inadequate outcome data.

Main results

We included 10 trials (spanning 2000 to 2014), involving a total of 896 children and youths aged five to 18 years. Bar two trials, all came
from an outpatient setting. Eight trials assessed risperidone, one assessed quetiapine and one assessed ziprasidone. Nine trials assessed
acute eJicacy (over four to 10 weeks); one of which combined treatment with stimulant medication and parent training. One trial was a
six-month maintenance trial assessing symptom recurrence.
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The quality of the evidence ranged from low to moderate. Nine studies had some degree of pharmaceutical support/funding.

Primary outcomes

Using the mean diJerence (MD), we combined data from three studies (238 participants) in a meta-analysis of aggression, as assessed using
the Aberrant Behaviour Checklist (ABC) ‒ Irritability subscale. We found that youths treated with risperidone show reduced aggression
compared to youths treated with placebo (MD −6.49, 95% confidence interval (CI) −8.79 to −4.19; low-quality evidence). Using the
standardised mean diJerence (SMD), we pooled data from two risperidone trials (190 participants), which used diJerent scales: the Overt
Aggression Scale ‒ Modified (OAS-M) Scale and the Antisocial Behaviour Scale (ABS); as the ABS had two subscales that could not be
combined (reactive and proactive aggression), we performed two separate analyses. When we combined the ABS Reactive subscale and
the OAS-M, the SMD was −1.30 in favour of risperidone (95% CI −2.21 to −0.40, moderate-quality evidence). When we combined the ABS
Proactive subscale and OAS-M, the SMD was −1.12 (95% CI −2.30 to 0.06, moderate-quality evidence), suggesting uncertainty about the
estimate of eJect, as the confidence intervals overlapped the null value. In summary, there was some evidence that aggression could be
reduced by risperidone. Data were lacking on other atypical antipsychotics, like quetiapine and ziprasidone, with regard to their eJects
on aggression.

We pooled data from two risperidone trials (225 participants) in a meta-analysis of conduct problems, as assessed using the Nisonger
Child Behaviour Rating Form ‒ Conduct Problem subscale (NCBRF-CP). This yielded a final mean score that was 8.61 points lower in the
risperidone group compared to the placebo group (95% CI −11.49 to −5.74; moderate-quality evidence).

We investigated the eJect on weight by performing two meta-analyses. We wanted to distinguish between the eJects of antipsychotic
medication only and the combined eJect with stimulants, since the latter can have a counteracting eJect on weight gain due to appetite
suppression. Pooling two trials with risperidone only (138 participants), we found that participants on risperidone gained 2.37 kilograms
(kg) more (95% CI 0.26 to 4.49; moderate-quality evidence) than those on placebo. When we added a trial where all participants received
a combination of risperidone and stimulants, we found that those on the combined treatment gained 2.14 kg more (95% CI 1.04 to 3.23;
3 studies; 305 participants; low-quality evidence) than those on placebo.

Secondary outcomes

Out of the 10 included trials, three examined general functioning, social functioning and parent satisfaction. No trials examined family or
school functioning. Data on non-compliance/attrition rate and other adverse events were available from all 10 trials.

Authors' conclusions

There is some evidence that in the short term risperidone may reduce aggression and conduct problems in children and youths with
disruptive behaviour disorders There is also evidence that this intervention is associated with significant weight gain.

For aggression, the diJerence in scores of 6.49 points on the ABC ‒ Irritability subscale (range 0 to 45) may be clinically significant. It is
challenging to interpret the clinical significance of the diJerential findings on two diJerent ABS subscales as it may be diJicult to distinguish
between reactive and proactive aggression in clinical practice. For conduct problems, the diJerence in scores of 8.61 points on the NCBRF-
CP (range 0 to 48) is likely to be clinically significant. Weight gain remains a concern.

Caution is required in interpreting the results due to the limitations of current evidence and the small number of high-quality trials. There
is a lack of evidence to support the use of quetiapine, ziprasidone or any other atypical antipsychotic for disruptive behaviour disorders in
children and youths and no evidence for children under five years of age. It is uncertain to what degree the eJicacy found in clinical trials
will translate into real-life clinical practice. Given the eJectiveness of parent-training interventions in the management of these disorders,
and the somewhat equivocal evidence on the eJicacy of medication, it is important not to use medication alone. This is consistent with
current clinical guidelines.

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

Atypical antipsychotic drugs for disruptive behaviour disorders in children and youths

Review question

To review the eJect and safety of atypical antipsychotics (which are newer-generation major tranquillisers), compared to placebo (dummy
pill), for treating disruptive behaviour disorders (e.g. defiance, disobedience, hostility) in children and youths.

Background

Children and youths with disruptive behaviour disorders oPen present with aggression and severe behaviour problems. These can result
in families seeking health services, where atypical antipsychotics may be used to reduce these symptoms. There is increasing usage of
atypical antipsychotics in the treatment of disruptive behaviour disorders.

Study characteristics

Atypical antipsychotics for disruptive behaviour disorders in children and youths (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

2



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

We reviewed the evidence for atypical antipsychotics, compared to placebo, for treating disruptive behaviour disorders in children and
youths. The evidence is current to 19 January 2017. We found 10 studies. Of these studies, eight investigated the eJect of risperidone,
one investigated quetiapine and one investigated ziprasidone. Five studies were pilot studies (a small, preliminary study to assess the
feasibility, including costs, of conducting a larger study). Five studies had 38 or fewer participants; one study had 50 participants, two
studies had over 100 participants each, one had 168 participants and one had over 300 participants. Nine studies had a duration of four,
six or 10 weeks. The tenth study was a six-month maintenance trial. Nine out of 10 studies had some degree of pharmaceutical support/
funding.

Key results and quality of evidence

Our analysis suggested that risperidone led to a reduction of aggression (low-quality evidence) and conduct problems (moderate-quality
evidence), to some extent, aPer six weeks of treatment, and that risperidone appeared relatively safe in the short-term. However, it was
associated with significant weight gain (low- to moderate-quality evidence). There are other side eJects that have not been well studied
and long-term eJects are not entirely clear. Clinicians prescribing such medication and families need to carefully consider the benefits
and risks of medications. There were no studies with children under five years of age. There is a lack of studies of medications other than
risperidone.

We recommend that more research be conducted to find out the long-term eJects and safety of these medications. More research is
also needed for other medications besides risperidone. Ideally, medication should be used with or preceded by eJective psychosocial
treatments, like parent training, consistent with current clinical guidelines. It is important that medications are used at adequate doses and
for an adequate duration. Careful thought needs to be given to usage of medications sequentially or in combination in order to optimise
the therapeutic eJect while minimising polypharmacy.

The findings need to be considered with caution because of the limitations of the evidence. The studies used diJerent outcome measures,
which limited our ability to combine the findings. Six out of 10 studies had small numbers of participants, which aJected the power of the
studies (the ability of the study to distinguish an eJect of a certain size from chance). The quality of the evidence for the main outcomes of
this review — aggression, conduct problems and weight gain — ranged from low to moderate quality using the GRADE considerations.
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Summary of findings for the main comparison.   Risperidone compared to placebo for disruptive behaviours in children and youths

Risperidone compared to placebo for disruptive behaviours in children and youths

Patient or population: Disruptive behaviours in children and youths
Setting: Mostly outpatient clinics
Intervention: Risperidone
Comparison: Placebo

Anticipated absolute effects* (95% CI)Outcomes

Risk with placebo Risk with risperidone

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Aggression 
Assessed with: Aberrant Be-
haviour Checklist ‒ Irritability
(ABC-I) subscale
Scale from: 0 to 45
Follow-up: range 4 weeks to 6
weeks

The mean aggression ABC-
I score ranged across con-
trol groups from −4.40 to
0.10

The mean aggression ABC-I
score in the intervention groups
was, on average, 6.49 lower
(8.79 lower to 4.19 lower)

- 238
(3 RCTs)

⊕⊕⊝⊝

Low1
Included stud-
ies: Aman 2002;
Snyder 2002;
Van Bellinghen
2001

Aggression 
Assessed with: OAS-M and
ABS Proactive subscales
Follow-up: mean 6 weeks

The mean aggression
OAS-M and ABS Proactive
score ranged across con-
trol groups from 8.10 to
15.10

The mean aggression OAS-M
and ABS Proactive score in the
intervention groups was, on av-
erage, 1.12 lower (2.30 lower to
0.06 higher)

- 190
(2 RCTs)

⊕⊕⊕⊝

Moderate2
Included stud-
ies: Buitelaar
2001; TOSCA
study

Conduct 
Assessed with: Nisonger
Child Behaviour Rating ‒ Con-
duct Problems subscale
Scale from: 0 to 48
Follow-up: mean 6 weeks

The mean conduct score
ranged across control
groups from −6.20 to 25.80

The mean conduct score in the
intervention groups was, on av-
erage, 8.61 lower (11.49 lower
to 5.74 lower)

- 225
(2 RCTs)

⊕⊕⊕⊝

Moderate3
Included stud-
ies: Aman 2002;
Snyder 2002

Weight gain (treatment with
antipsychotic only) 
Assessed with: mean change
scores measured in kilograms

The mean weight gain
(treatment with antipsy-
chotic only) score in the
control groups ranged
from 0.74 to 0.90

The mean weight gain score in
the intervention groups was,
on average, 2.37 higher (0.26
higher to 4.49 higher)

- 138
(2 RCTs)

⊕⊕⊕⊝

Moderate4
Included stud-
ies: Aman 2002;
Findling 2000
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Weight gain (treatment with
antipsychotic and stimu-
lant) 
Assessed with: mean change
scores measured in kilograms

The mean weight gain
(treatment with an-
tipsychotic and stimu-
lant) score in the control
groups ranged from −1.20
to 0.90

The mean weight gain score in
the intervention groups was,
on average, 2.14 higher (1.04
higher to 3.23 higher)

- 305
(3 RCTs)

⊕⊕⊝⊝

Low 5
Included stud-
ies: Aman 2002;
Findling 2000;
TOSCA study

*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).
CI: Confidence interval; RR: Risk ratio; OR: Odds ratio

ABS: Antisocial Behavior Scale;CI: Confidence interval; MD: Mean difference;OAS: Overt Aggression Scale;OAS-M: Overt Aggression Scale ‒ Modified; RCT: Randomised con-
trolled trial; SMD: Standardized mean difference

GRADE Working Group grades of evidence 
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: 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 sub-
stantially different
Low quality: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect

1 Downgraded 2 levels because of unclear risk of bias due to lack of information on selection bias and detection bias in 2 studies, and unclear risk of bias due to lack of information
and poor reporting standards in 1 study. 2 trials assessed outpatients, 1 trial assessed patients in residential care.
2 Unclear allocation concealment and unclear blinding of outcome assessment for 1 study and potential reporting bias in both studies.
3 Downgraded 1 level because of unclear allocation concealment and unclear blinding of outcome assessment for both studies and unclear attrition and potential reporting bias.
4 Downgraded 1 level because of unclear blinding of outcome assessment and potential reporting bias. Heterogeneity: Tau2 = 2.22; Chi2 = 20.77, df = 1 (P < 0.00001); I2 = 95%.
5 Downgraded 2 levels because of unclear blinding of outcome assessment in 2 studies, potential reporting bias in 3 studies, and potential attrition bias in 2 studies. Heterogeneity:
Tau2 = 0.85; Chi2 = 23.32, df = 2 (P < 0.00001); I2 = 91%.
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B A C K G R O U N D

Description of the condition

Disruptive behaviour disorders form a group of psychological
problems that include conduct disorder, oppositional defiant
disorder and disruptive behaviour disorder not otherwise specified
(Findling 2008). Subclinical presentations of oppositional defiant
disorder and conduct disorder were previously diagnosed as
disruptive behaviour disorder not otherwise specified. In the
Diagnostic and Statistical Manual of Mental Disorders, Fi�h
Edition (DSM-5), disruptive behaviour disorder not otherwise
specified became designated as "other specified disruptive
disorder" (American Psychiatric Association 2013), when the
number of symptoms does not meet the diagnostic threshold.
Disruptive behaviour disorders are frequently comorbid with
attention deficit hyperactivity disorder (ADHD) (Findling 2008).

According to the DSM-5, conduct disorder is defined as a repetitive
and persistent pattern of behaviour that violates the basic rights
of others or violates major age-appropriate societal rules or
norms (American Psychiatric Association 2013). In the preceding
12 months, at least three out of 15 criteria must be present
from any of the following four categories, with at least one
criterion present in the last six months: aggression towards people
or animals; destruction of property; deceitfulness or theP; or
serious violation of rules. The behavioural disturbances must
also cause clinically significant impairment in social, academic
or occupational functioning. Conduct disorder can be classed as
mild, moderate or severe (American Psychiatric Association 2013).
It is also categorised into childhood onset, adolescent onset and
unspecified onset subgroups (American Psychiatric Association
2013). The early onset group is believed to have a poorer prognosis
with a more persistent course and more pervasive disturbances
(Steiner 1997). A specifier was added in DSM-5 for people with
limited "prosocial emotion", showing callous and unemotional
traits as research showed they tend to have a relatively more severe
form of the disorder and a diJerent treatment response (American
Psychiatric Association 2013a).

Oppositional defiant disorder is diagnosed when a child has
a minimum of four out of eight symptoms from the following
three categories, for at least six months: angry/irritable mood;
argumentative/defiant behaviour; and vindictiveness (American
Psychiatric Association 2013). Oppositional defiant disorder is
conceptualised as a potential precursor of conduct disorder if
no interventions occur. This change highlights that the disorder
reflects both emotional and behavioural symptomatology. The
conduct disorder exclusion is deleted. The criteria were also
changed with a note on frequency requirements and a specifier on
current severity (American Psychiatric Association 2013a).

Prevalence of conduct disorder in the general population is
estimated to be between 1.5% and 4% of children and adolescents
using clinical interviewing as a method of detection (Steiner 1997).
The ratio of boys to girls is between 5:1 and 3.2:1 depending on the
age range (Steiner 1997). Reported community prevalence rates of
oppositional defiant disorder range from 2% (Loeber 1998) to 16%
(Cohen 1993), depending on the criteria and assessment methods
used, the time period considered and the number of informants.

Disruptive mood dysregulation disorder (DMDD) was added as
a new diagnosis to depressive disorders in DSM 5 (American

Psychiatric Association 2013). This was to address concerns about
the misdiagnosis and overtreatment of bipolar disorder in children
and youths (Baweja 2016). This diagnosis remains somewhat
controversial due to concerns about its construct validity and
unclear treatment parameters (Baweja 2016; Freeman 2016).
Youths with DMDD have significant overlap with symptoms of ODD
(Freeman 2016). The development of ICD 11 aims to improve the
diagnostic classification of irritability in youths (Evans 2017). The
authors propose a diJerent solution for ICD11: a subtype ODD with
chronic irritability/anger (Evans 2017).

Comorbidity

Oppositional defiant disorder or conduct disorder may be
comorbid in more than 50% of ADHD cases (Barkley 2006; Connor
2010). From psychology literature, there is evidence that children
with comorbid ADHD, oppositional defiant disorder and conduct
disorder experience multiple childhood and psychosocial risk
factors that begin during infancy (Shaw 2001). Children with a
history of trauma have greater oppositional defiant behaviours
than children without exposure to trauma (Henry 2007). According
to Steiner 2007, 14% of child patients have comorbid anxiety
disorders and 9% have comorbid depressive disorder. Greene
2002 reported comorbidity of disruptive behaviour disorders
with paediatric bipolar aJective disorder of up to 40% to 50%
(Greene 2002). However, there is a lack of clarity in the diagnosis
of paediatric bipolar aJective disorder and controversy in the
literature, especially with emotionally dysregulated children and
youths (Parens 2010).

Impact

A significant proportion of children (about 30%) with early onset
of oppositional defiant disorder go on to develop conduct disorder
(Waschbusch 2002). Oppositional defiant disorder significantly
predicts compromised psychiatric, family and social functioning
independently of the presence of conduct disorder (Biederman
1996; Greene 2002). In Biederman's study of oppositional defiant
disorder in boys, oppositional defiant disorder was found to be
associated with major depression, in the interval between the four-
year and 10-year follow-up (Biederman 2008).

Conduct disorder leads to multiple negative outcomes in
adulthood (MoJitt 2002). From the Christchurch longitudinal study,
Fergusson and Horwood demonstrated that children scoring in
the top 5% for conduct problems at age eight years were at
4.8 times higher risk of leaving school without qualifications
than children in the least disturbed 50%, and their rates of
unemployment at 18 years of age were 2.9 times higher (Fergusson
1998). This study also indicated that conduct problems at seven
to nine years of age were statistically significantly associated with
a wide range of adverse psychosocial outcomes in adulthood,
including crime, substance dependence, mental health problems
and relationship diJiculties, even aPer controlling for confounding
factors (Fergusson 2004). Clinically, a significant proportion of
children and youths with severe disruptive behaviour disorders
may not be seen in psychiatric clinics, but are seen and dealt with
by general practitioners, paediatricians, schools, welfare agencies,
police, or courts, singly or in combination.

Psychosocial treatments

A range of psychosocial interventions are outlined in the NICE
guidelines, including training programmes for parents and foster

Atypical antipsychotics for disruptive behaviour disorders in children and youths (Review)
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carers, child-focused programmes and multimodal interventions
for children and youths with, or at high risk of, developing
oppositional defiant disorder and conduct disorders (NICE
Clinical Guideline (CG158) 2013). For young children up to early
adolescence, there are a variety of parent training programmes
(Kazdin 1997; Weisz 2004; Kaminski 2008; Chorpita 2009). The
programmes that do best are those that increase positive parent-
child interactions and emotional communication skills, teach
parents to use time out and the importance of consistency, and
those that require parents to practise new skills with their children
(Kaminski 2008).

Screening for trauma is essential in clinical practice and thinking
about the function of a child's behaviour is important. As succinctly
put by Howard 2013: is a child distressed or deliberately defiant?
Perry 2006 used the term "survival behaviours that include
defiant behaviours" that are present in traumatized children.
For those disruptive-behaviour-disorder children with comorbid
trauma history, the additional treatment goals include ensuring
safety, aJect regulation and management, skills building, trauma
resolution (Kuban 2011), and potentially more trauma-specific
therapies.

For youths, the main focus of interventions for conduct disorder
is at the family or systemic level. They include functional family
therapy and multi-systemic therapy (Scott 2008). Functional family
therapy is a treatment combining a family approach with cognitive
and behavioural modification to improve family communication
patterns and support functions, which has shown some eJect
(Scott 2008). A proposed Cochrane Review of functional family
therapy remains at the protocol stage (Littell 2007). Multisystemic
therapy (MST) is a family-based treatment involving multiple
systems (family, school, community). There were previous reports
of eJectiveness in some studies (Karnik 2007). An earlier Cochrane
Review has reported that there is inconclusive evidence of
the eJectiveness of MST compared with other interventions in
youths (Littell 2005). However, a more recent publication has
summarised the eJectiveness of MST outlining 55 published
outcome, implementation and benchmarking studies, of which 25
are randomised trials (MST Services 2016). Out of the randomised
trials, four are trials using MST with adolescents with serious
conduct problems, and 11 are trials using MST with serious juvenile
oJenders. The authors suggest MST reduces long-term re-arrest
rates in studies with serious juvenile oJenders by a median of 42%.
Out-of-home placements, across all MST studies, are reduced by a
median of 54% (MST Services 2016).

Pharmacological treatments

The diJiculties associated with disruptive behaviour disorders
include problematic aggression and severe behavioural problems.
These oPen result in presentation to psychiatric services, where
a number of medications are used for disruptive behaviours,
including oJ-label use of some medications designed for other
disorders, for example stimulant medications, mood stabilisers and
antipsychotics (Tcheremissine 2006). None of these were originally
developed for the treatment of disruptive behaviours.

Stimulant medications for the treatment of ADHD have been widely
studied. There is evidence to support the use of extended-release
methylphenidate and amphetamine formulations, atomoxetine,
and extended-release guanfacine (α2-adrenergic agonist) to
improve symptoms of ADHD in adolescents in a recent systematic

review (Chan 2016). There is also evidence for clonidine, another
α2-adrenergic agonist, and the US Food and Drug Administration
(FDA) has approved an extended-release clonidine to be used alone
or with stimulants for the treatment of ADHD in paediatric patients
aged 6 to 17 years since 2010 (Waknine 2010). There is convincing
evidence that when ADHD co-occurs with disruptive behaviour
disorders and is treated with stimulant medications, improvements
can be observed in disruptive behaviour disorder and aggression
(Pappadopulos 2006; Ipser 2007).

The mood stabiliser lithium has been studied in inpatient settings
for young people with conduct disorders. The evidence about its
eJicacy showed significant variability (Pappadopulos 2006; Ipser
2007). Two studies did not meet the inclusion criteria used in
the systematic review by  Pappadopulos 2006. One was a study
of 20 youths with explosive temper and mood lability, in which
sodium valproate was superior to placebo in reducing aggressive
symptoms (Donovon 2000). Another was a seven-week, cross-
over, randomised controlled trial of 71 youths with conduct
disorder, in which participants receiving higher doses (500 mg/
day to 1500 mg/day) of sodium valproate experienced greater
global improvement scores and self-reported impulse control than
those randomised to low doses (250 mg/day) (Steiner 2003).
Only one randomised controlled trial of 22 inpatient youths with
conduct disorder indicated that carbamazepine was no diJerent
than placebo in reducing aggression and explosiveness (Cueva
1996), although, given the small sample size, is likely to be have
been underpowered to show eJect. Preliminary studies of alpha-2
agonists (clonidine, guanfacine) suggest some eJect on aggressive
behaviour in patients with diagnoses of autism and ADHD with
comorbid tics (Pappadopulos 2006).

Antipsychotic agents are used to control disruptive behaviour
in clinical practice, particularly when aggression is a core
feature. In the 1980s typical antipsychotics were studied
(Findling 2008). However, interest has since shiPed to atypical
antipsychotics (Findling 2008). Of the atypical antipsychotics,
risperidone is the most widely studied in the disruptive behaviour
disorder population (Pappadopulos 2006). Currently, aripiprazole,
olanzapine, quetiapine and risperidone have FDA- (Food and Drug
Administration) approved paediatric indications for bipolar mania
(10 to 17 years of age except for olanzapine, 13 to 17 years of
age) and for schizophrenia (13 to 17 years of age) (FDA 2009;
Correll 2010). In addition, aripiprazole and risperidone are also
indicated for irritability and aggression associated with autistic
disorder (six to 17 years of age) (Correll 2010; Ching 2012). Any usage
for disruptive behaviour disorder is considered oJ-label, except
in Europe (European Medicines Agency 2011), and the individual
clinician is medico-legally responsible for the usage.  There is
a trend currently towards combination treatment with atypical
antipsychotics and stimulant medication (Aman 2015; Kamble
2015).

Description of the intervention

This review focuses on atypical antipsychotics because of the
clinical interest and usage in disruptive behaviour disorders (Doey
2007; Harrison-Woolrych 2007). The atypical antipsychotics include
risperidone, olanzapine, quetiapine, aripiprazole, amisulpiride,
sertindole, ziprasidone, zotepine, clozapine, paliperidone,
asenapine, iloperidone, and lurasidone. In treatment guidelines
(Pappadopulos 2003), pharmacological management is used for
emergency treatment of acute aggression in the short term (lasting
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days to weeks), or for chronic aggression where the duration of
treatment is for at least six months.

How the intervention might work

A potential focus of the use of atypical antipsychotics is to
target aggression in disruptive behaviour disorders (Findling
2008). Aggression is one of the diagnostic criteria for conduct
disorders (American Psychiatric Association 2013); and a common
presenting complaint in ODD (Turgay 2004). Reviewing the
neurotransmitters of aggression, Swann 2003 postulates that
the increased risk of impulsive behaviour may be associated
with elevated dopaminergic or noradrenergic function. Results
of animal studies suggest that trait impulsivity may result
from an imbalance between dopamine and serotonin, where
animals with serotonin depletions  are impulsive due to release
of a dopaminergic activation system from serotonin depletion
(Harrison 1997). Siever 2008, in reviewing the neurobiology of
aggression and violence, propose that aggression is mediated
through insuJicient serotonergic facilitation of "top-down"
control (executive regulation/control provided by the orbital
frontal cortex and anterior cingulate cortex), excessive dopamine
and noradrenaline stimulation and subcortical imbalances of
glutamatergic/gabaminergic systems and dysfunction in the
neuropeptide systems.

Atypical antipsychotics block dopamine and serotonin receptor
systems and some investigators have proposed that their anti-
aggressive action comes from this eJect (Schur 2003). Atypical
antipsychotics that have the ability to antagonise the D2 receptor
are said to reduce aggression (Nelson 2007). Siever 2008 proposes
that atypical antipsychotics' anti-aggressive eJect is due to a
reduction in dopaminergic stimulation and an increased eJect
on frontal inhibition. Pharmacologically, according to Stahl 2013,
atypical antipsychotics, as a class, are defined as serotonin-
dopamine antagonists, in particular 5HT2a and D2 receptor
antagonism. However, they also have partial agonist actions at
5HT1a receptors and D2 receptors. Interestingly, while atypical
antipsychotics act as serotonin antagonist in the short term,
chronic treatment may produce changes in the serotonin binding
sites that are qualitatively and quantitatively similar to serotonin
agonists (Krakowski 2006).

It is unclear if the mechanism of action for its antipsychotic eJect
is independent of its anti-aggressive eJect. Antipsychotic eJect is
achieved when 60% to 75% of D2 receptors have been blocked,
while extrapyramidal side eJects emerge when 80% or more D2
receptors have been blocked by an atypical antipsychotic (Ferrin
2015). This is the D2 occupancy theory (Remington 2014). The
fast dissociation theory posits that antipsychotics come oJ the
D2 receptor at very diJerent rates with faster dissociation rates
characterising the atypical antipsychotics (Remington 2014). It calls
into question the need for continuous D2 binding to maintain
antipsychotic response. The authors suggest exploring diJerent
types of antipsychotic dosing in order to achieve therapeutic eJect
and to reduce side eJects (Remington 2014).

Thus, the pharmacological mechanism of action through which
atypical antipsychotics may inhibit aggression is complex and
further research is needed (Schur 2003; Siever 2008).

Why it is important to do this review

There are multiple studies showing increasing, widespread use of
atypical antipsychotics amongst children and youths in diJerent
countries. They include Australia (Dean 2006), Canada (Doey 2007),
New Zealand (Harrison-Woolrych 2007), the United Kingdom (Rani
2008) and the USA (Olfson 2010).

This trend continues in more recent literature. An Australian
study by Karanges and colleagues examined longitudinal
trends in psychotropic medication dispensing from 2009 to
2012 by scrutinising the dispensing database maintained by
the Department of Human Services (Karanges 2014). The
overall trend (all ages) was a 22.7% increase in subsidised,
antipsychotic prescriptions dispensed from 2009 to 2012 (from
2,573,833 prescriptions to 3,158,020 prescriptions). For atypical
antipsychotics, the greatest increase was in the 10- to 14-year age
group (53.3% increase), followed by three to nine years (45%) and
15 to 19 years (40.9%). In 2012, risperidone was the most popular
antipsychotic in those aged three to nine years and 10 to 14 years
(90.1% and 72.6% respectively), with quetiapine most popular in
those aged 15 to 19 years (34.1%). Seventy per cent of prescriptions
for atypical antipsychotics were written by general practitioners
and 20.1% by psychiatrists. There were no data on diagnoses.
Bachmann and colleagues in Germany looked at antipsychotic
prescription in children and adolescents, analysing data from a
German statutory health insurance company from 2005 to 2012
(Bachmann 2014). They found that atypical antipsychotics were
increasingly used oJ label to treat aggressive impulsive disorders.
Most of the prescriptions were not written by child and adolescent
psychiatrists. Risperidone was most commonly prescribed, given
in 61.5% of cases to patients with ADHD and 35.5% of cases to
patients with conduct disorders. Burcu and colleagues assessed
antipsychotic prescribing patterns in the outpatient treatment of
behavioural disorders in US youth (Burcu 2015). They used 2003 to
2010 national ambulatory medical care survey data and national
hospital ambulatory medical care survey data (n = 4603). They
found a diJerent pattern — psychiatrists prescribed antipsychotics
more than non-psychiatrists (24.2% versus 4.6% respectively). In
more than one third of the visits, antipsychotics were prescribed
concomitantly with two or more psychotropic medication classes.

Other papers look at this issue through an ADHD treatment
lens, in terms of combination treatment or concurrent use of
atypical antipsychotics with stimulant medications (Amor 2014;
Kamble 2015). Amor and colleagues assessed the one-year period
prevalence of stimulant combination therapy and 'switching' in
children and adolescents with ADHD in Quebec, Canada (Amor
2014). They looked at a Quebec database from March 2007
to February 2012. They defined combination therapy as 30
consecutive days of concomitant use of multiple drugs. They
found that among 9431 children and adolescents aged six to 17
years with ADHD, the one-year period prevalence of combination
therapy was 19.8% and that of switching was 18.7%. The most
frequent combination categories were atypical antipsychotics
(10.8%), followed by atomoxetine (5.5%) and clonidine (5.3%).
The most frequently switched-to categories were other stimulants
(7.9%), atypical antipsychotics (5.5%) and atomoxetine (4.7%).
There were no details available on the atypical antipsychotics
used. In a US study, Kamble and colleagues examined the
prevalence of concurrent use of long-acting stimulants and atypical
antipsychotics among children and adolescents aged six to 17
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years with ADHD, retrospectively analysing 2003 to 2007 Medicaid
data from four US states (Kamble 2015). They defined combination
therapy as simultaneous receipt of both stimulant and atypical
antipsychotic for at least 14 days. Among the 61,793 children and
youths, 11,866 (19.2%) had combination treatment. The average
length of concurrent use was 130 (± 98) days. Risperidone was used
in about 61% of those children and youths.

Combination therapy has become more common in clinical
practice (Aman 2015); and, from the papers above, potentially
more so in the USA and Canada. Prescribing multiple combinations
seems more the norm in a national survey of child and adolescent
psychiatrists in the USA (Kearns 2014). Kreider 2014 also found
that these combination treatments are common, of long duration
and on the rise in the USA. Combinations of drugs with diJerent
mechanism of action and with some potentially reciprocally
neutralising adverse events makes conceptual sense (Farmer
2011). However, it is not known how frequently patients receiving
combination treatment are reviewed to assess the benefits and
risks of their combination treatment (Olfson 2014). There is an
emerging theme in the literature of a stepped care approach,
as well as augmentation treatment, as part of the argument for
combination therapy.

While there is a significant increase in the use of atypical
antipsychotics in vulnerable child and adolescent populations,
there is a lack of a corresponding increase in the clinical research
evaluating eJicacy or safety in this population (Greenhill 2003). The
review seeks to address this important gap. In addition aggression
itself, which is a common presenting symptom of disruptive
behavioural disorders, remains an important clinical and social
problem in the child and adolescent mental health field and is
worthy of research (Aman 2015).

O B J E C T I V E S

To evaluate the eJect and safety of atypical antipsychotics,
compared to placebo, for treating disruptive behaviour disorders in
children and youths. The aim was to evaluate each drug separately
rather than the class eJect, on the grounds that each atypical
antipsychotic has diJerent pharmacologic binding profile (Stahl
2013) and that this is clinically more useful.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled, double-blinded trials.

Types of participants

Children and adolescents up to and including 18 years of
age, in any setting, with a diagnosis of a disruptive behaviour
disorder, including oppositional defiant disorder, conduct disorder
and disruptive behaviour disorder not otherwise specified,
as  established using criteria from either the Diagnostic and
Statistical Manual of Mental Disorders (DSM; American Psychiatric
Association 2000; American Psychiatric Association 2013) or
International Statistical Classification of Diseases and Related
Health Problems (ICD; WHO 2016). We included studies in which
participants had comorbid diagnoses of ADHD, major depression,
anxiety disorders or intellectual disability.

We excluded studies in which participants had a comorbid
diagnosis of pervasive developmental disorder or autistic spectrum
disorder (ASD), a comorbid psychotic disorder or bipolar aJective
disorder. This was to exclude those conditions in which
antipsychotic agents may be treating symptoms other than
disruptive behaviour, as in those cases clinical improvement may
be related to improvement in the underlying psychopathology.
In addition, there are other reviews dealing with atypical
antipsychotics in ASD such as the recently updated review by Hirsch
2016.

Types of interventions

Any atypical antipsychotic, whether the mode of delivery was
oral or intramuscular, compared with placebo. Trials including
a combination of atypical antipsychotics combined with other
medications or psychosocial interventions, or both, were also
eligible. The rationale for including combination treatment in
the review was that it mirrored clinical practice. No duration of
treatment was specified a priori.

Types of outcome measures

Primary outcomes

1. Aggression: reduction in aggressive behaviour, measured
through reduction in scores of validated rating scales.

2. Conduct problems: reduction in conduct problems or disruptive
behaviour problems, measured through reduction in scores on
relevant validated rating scales or subscales.

3. Adverse events: weight gain (absolute weight gain or changes in
body mass index (BMI)) and metabolic parameters (specifically
glucose and lipid profiles).

The hierarchy of preferred time points was: i) six-week time point
for initial eJicacy and ii) six-month time point aPer six months'
maintenance treatment for long-term eJicacy (Jensen 2007a).

The rationale for the selection of the primary outcomes was that
they were important and clinically relevant problems caregivers/
families and clinicians grapple with. The justification for the time
points arose from the recommendations from Jensen 2007a — a
consensus report from the USA compiled from the contributions of
multiple stakeholders including academics, researchers, the Food
and Drug Administration (FDA), the National Institute of Mental
Health (NIMH), industry sponsors and patient and family advocates.
The report looked at impulsive aggression as a symptom across
diagnostic categories in child psychiatry, with implications for
medication studies.

Validated rating scales are those that accurately assess what they
were designed to assess, are reliable and have normative data
(Myers 2002). Collett 2003, Jensen 2007a and Steiner 2007 have
listed scales that were suitable and have outlined the psychometric
properties for the majority of them. The relevant scales are listed in
Appendix 1.

For clinical and statistical reasons, it is usually necessary to obtain
information that covers behaviour in diJerent settings, including
home and school, from diJerent informants (Verhulst 2002). Both
observer and self-rated rating scales are used. Parents observe
variations in behaviour across multiple situations while teachers
note deviation from peers in the school setting (Myers 2002).
Generally, for externalising problems, there is greater inter-rater

Atypical antipsychotics for disruptive behaviour disorders in children and youths (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

9



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

consistency between parent and teacher informants. (Clay 2008).
For self-reports, while children and adolescents can be reliable
and valid self-reporters, and may be useful for some diJicult-to-
observe behaviour such as stealing, there are potential limitations.
These include children's and youths' linguistic skills, presence of
learning diJiculties, self-reflection skills, ability to monitor one's
behaviour and risks of under-reporting undesirable behaviour or to
respond in a socially desirable manner (Myers 2002; Collett 2003).
For these reasons, observer-rated data were preferable to self-rated
data for this review. If several measures of the same outcome were
available, we selected the measure used as the primary outcome in
a given trial.

For the measurement of weight gain, we selected measurement by
kilogram.

Secondary outcomes

1. General functioning, as measured by the Children's Global
Assessment Scale (CGAS) (ShaJer 1983).

2. Non-compliance, measured as the proportion of participants
discontinuing treatment.

3. Other adverse events, measured as the incidence of
overall adverse events and breakdown by types of adverse
events, taking into consideration frequency, severity and
clinical importance, and including extrapyramidal side eJects
measured by standardised side-eJect scales, such as Simpson
Angus Extrapyramidal Scale (SAES) (Simpson 1970), and
common adverse events like sedation and hyperprolactinaemia.

4. Social functioning, as measured by, for example, the social
adaptation subscale from the MacArthur Health and Behavior
Questionnaire (HBQ) (Armstrong 2003).

5. Family functioning, as measured by, for example, Parenting
Stress Index – Short Form (PSI-SF) (Abidin 1995).

6. Parent satisfaction, as measured by, for example, Cleminshaw‒
Guidubaldi Parent Satisfaction Scale (Guidubaldi 1985).

7. Functioning at school, as measured by, for example, the School
Function Assessment (SFA) (Coster 2008).

Search methods for identification of studies

We ran database and trial register searches for the original review
in June 2010 and August 2011 (see Appendix 2). For this version, we
revised the search strategy by adding search terms for new drugs:
iloperidone, asenapine, lurasidone and paliperidone (see Appendix
3). We did not limit our searches by date, language or publication
type.

Electronic searches

We searched the databases and trial registers listed below in
January 2015, February 2016 and January 2017. Details of the
searches, including exact search dates, are reported in Appendix 4 .

1. Cochrane Central Register of Controlled Trials (CENTRAL; 2016,
Issue 11) in the Cochrane LIbrary, which includes the Cochrane
Developmental, Psychosocial and Learning Problems Group
Specialized Register (searched 19 January 2017).

2. MEDLINE Ovid (1946 to December Week 1 2016).

3. MEDLINE In-Process & Other Non-Indexed Citations Ovid (18
January 2017).

4. Embase Ovid (1980 to 2017 Week 03).

5. PsycINFO Ovid (1806 to January Week 2 2017).

6. CINAHL Plus EBSCOhost (Cumulative Index to Nursing and Allied
Health Literature; 1937 to current).

7. Cochrane Database of Systematic Reviews (CDSR; 2017, Issue 1)
in the Cochrane Library.

8. Database of Abstracts of Reviews of EJects (DARE; 2015, Issue 2)
in the Cochrane Library. No new content added aPer this issue.

9. ClinicalTrials.gov (clinicaltrials.gov; searched 20 January 2017).

10.WHO International Clinical Trials Registry Platform (ICTRP;
apps.who.int/trialsearch; searched 20 January 2017).

We searched the following sources in 2011, but not for this update:

1. Australian New Zealand Clinical Trials Registry (ANZCTR;
anzctr.org.au/trialSearch.aspx). The content of this register is
included in WHO ICTRP.

2. metaRegister of Controlled Trials (isrctn.com/page/mrct).
Reported as "under review" in 2015 and 2016.

3. National Research Register Archive. This service is no longer
available.

4. UK Clinical Research Network (UKCRN). This service is no longer
available.

Searching other resources

We examined reference lists of included studies and other review
articles to identify relevant studies. We contacted authors of the
identified RCTs to request further information. We also contacted
pharmaceutical companies to request information about any
published or unpublished trials using atypical antipsychotics for
disruptive behaviour disorders in children and youths.

Data collection and analysis

Selection of studies

Two review authors (JL and KS) independently examined the titles
and abstracts of all records obtained through the search strategy.
The same two authors obtained and independently assessed the
full texts of relevant reports appearing to meet the inclusion
criteria. The two authors discussed any conflicts of opinion and, if
necessary, called upon another review author (SM) to arbitrate until
consensus was reached. They recorded their decisions in a PRISMA
diagram (Moher 2009).

Data extraction and management

Two authors (JH and KS) carried out data extraction independently.
They discussed any disagreements with another review author (SM)
until consensus was reached.

They extracted the data listed below.

Study methods

1. Randomisation method (i.e. sequence generation).

2. Method of allocation concealment.

3. Blinding method (for those giving the treatment, participants,
outcome assessors).

4. Stratification factors (if relevant).

Participants

1. Inclusion and exclusion criteria.
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2. Number (total or per group).

3. Age distribution.

4. Gender.

5. Ethnicity.

6. Comorbidity.

7. Setting.

Intervention

1. Type of medication.

2. Dosage.

3. Length of prescription.

4. Mode of delivery.

Outcome data

1. Reduction of aggression; scale used.

2. Reduction of conduct problems; scale used.

3. Social functioning; scale used.

4. General functioning; scale used.

5. Family functioning; measurement method.

6. Parent satisfaction; measurement method.

7. School functioning; measurement method.

8. Duration of follow-up.

9. Loss to follow-up and any reasons given by investigators for
same.

10.Non-compliance: proportion of participants discontinuing
treatment.

Analysis data

1. Methods of analysis (intention-to-treat or per-protocol analysis).

2. Comparability of groups at baseline (yes or no).

3. Any other statistical techniques used by the investigators.

Safety data

1. Adverse events (overall incidence).

2. Weight gain; lipid and glucose profile, if available.

3. Breakdown by type of adverse events, taking into consideration
frequency, severity and clinical importance.

JL and KS individually entered data into Cochrane's soPware
for developing reviews: Review Manager 5 (RevMan 5) (Review
Manager 2014). We compared extracted data to ensure accuracy. We
resolved any discrepancies by consensus.

Assessment of risk of bias in included studies

For each included study, two review authors (JH and KS)
independently assessed risk of bias, using the seven domains set
out below from Chapter 8 of the Cochrane Handbook for Systematic
Reviews of Interventions (hereaPer referred to as the Cochrane
Handbook; Higgins 2011b), with ratings of low, high and unclear
risk of bias. We assigned these ratings based on the guidelines
included in Table 8.5.d: "Criteria for judging risk of bias" in the
Cochrane Handbook (Higgins 2011b). Please see the Characteristics
of included studies tables for full details.

1. Sequence generation – the method used to generate the
allocation sequence to determine if it produced comparable
groups.

2. Allocation concealment – the method used to conceal allocation
sequence to ensure that participants and investigators enrolling
participants could not foresee group assignment.

3. Blinding of participants and personnel – the methods used to
ensure that participants and personnel were blind to treatment
allocation.

4. Blinding of outcome assessors – the methods used to ensure
that those assessing outcomes were blind to treatment
allocation.

5. Incomplete outcome data – the methods for dealing with
incomplete data and the extent of details on attrition and
withdrawals.

6. Selective outcome reporting – the completeness of data
reported in the published trial as compared to prespecified
outcomes measures, protocol or trial registry.

7. Other risk of bias – whether the trial had other problems such as
methodological shortcomings or reporting discrepancies.

We did not exclude studies from meta-analysis on the basis of the
'Risk of bias' assessment.

Measures of treatment e9ect

For continuous outcomes, where studies used the same outcome
measure for comparisons, we pooled data by calculating the
mean diJerence (MD) with 95% confidence intervals (CIs). Where
diJerent measures were used to assess the same outcome, we
considered whether to pool data by calculating the standardised
mean diJerence (SMD), with 95% CI.

There were no dichotomous data to include in this version of the
review. Please refer to our protocol (Loy 2010) and Table 1 for
methods archived for future updates of this review.

Unit of analysis issues

We did not encounter any unit of analysis issues in this review. For
methods to manage unit of analysis issues in future updates of this
review, please refer to our protocol (Loy 2010) and Table 1.

Dealing with missing data

Missing statistics

In the first instance, we attempted to contact the original
researchers for any missing data. If only standard error (SE) or P
values were reported, we calculated standard deviations (SD) and
have documented this in the review.

Missing participants

For continuous data, if available, we used intention-to-treat data
and noted the methods used by authors for imputing missing data,
such as last observation carried forward.

For additional methods archived for future updates of this review,
please see our protocol (Loy 2010) and Table 1.

Assessment of heterogeneity

We assessed clinical heterogeneity by comparing diJerences in
the distribution of important participant factors between trials (for
example, age, gender, specific diagnosis, duration and severity of
disorder, associated comorbidities). We assessed methodological
heterogeneity by comparing trial factors (randomisation,
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concealment, blinding of outcome assessment, losses to follow-
up). We assessed statistical heterogeneity by performing the Chi2
test of heterogeneity, where a significance level of less than 0.10
was interpreted as evidence of heterogeneity, and by using the
I2 statistic, which calculated the percentage of variability due to
heterogeneity rather than sampling error. We also presented Tau2
– an estimate of between-study variance (see DiJerences between
protocol and review).

Please refer to our protocol (Loy 2010) and to Table 1, for additional
methods to assess heterogeneity, which have been archived for
future updates of this review.

Assessment of reporting biases

In order to assess outcome reporting bias, we compared what the
authors said they would report with what they actually reported
for the main clinical outcomes. We assessed whether authors
provided actual data for each outcome or just reported statistical
significance without actual data, as missing data could indicate
reporting bias. We corresponded with authors whenever possible
to seek clarification regarding unclear detail in the publications.

For additional methods to assess reporting bias, which have been
archived for future updates of this review, please refer to our
protocol (Loy 2010) and to Table 1.

Data synthesis

We performed a meta-analysis only where studies were considered
to have suJiciently similar participants, interventions, comparators
and outcome measures. We used a random-eJects model to pool
data since there was expected clinical diversity.

According to Chapter 12 in the Cochrane Handbook (Schünemann
2011), where diJerent outcome measures are used, the SMD should
be used to pool results; and where the outcome measure is the
same, the MD should be used. The statistical advice we had was
that while we can pool outcomes based on diJerent measures
using the SMD, this can only be done using final scores and not
with mean change scores.  This is because using the SMD makes
the assumption that there is an equal correlation between the
baseline and final scores in each trial or for each measure, and
information is seldom provided to confirm this. If some studies
have a small correlation between baseline and final scores and
others have a large correlation then pooling these makes the
result meaningless. This is also the reason that change and final
scores cannot be combined using SMD. Therefore, we undertook
separate meta-analyses of those studies reporting outcomes as
change scores and those reporting them as final scores.

Summary of findings

We used the GRADEpro Guideline Development Tool (GRADEpro
2014) to construct Summary of findings for the main comparison
for the main comparison: medication versus placebo. The table
contains information on the anticipated absolute magnitude of
eJect for three outcomes (aggression; conduct problems; and
weight gain) and the number of participants and studies. It
also includes a rating (high, moderate, low or very low) for the
overall quality of the evidence, which we assessed using the

GRADE approach (Schünemann 2011). Evidence from randomised
controlled trials began as high quality but we downgraded
according to the presence of the following criteria: limitations
in the design and implementation; indirectness of evidence;
inconsistency of results; imprecision of results; and high probability
of publication bias.

Subgroup analysis and investigation of heterogeneity

There was inadequate information to perform subgroup analyses
due to few relevant studies, small sample sizes and, therefore, low
power. If adequately powered, we would consider the following
subgroup analyses: diJerences by types of medications; duration
of treatment; presence/absence of ADHD; presence/absence of
psychostimulants; and presence/absence of intellectual disability.

Please see our protocol (Loy 2010) and Table 1 for subgroup
analyses archived for future updates of this review.

Sensitivity analysis

Sensitivity analyses to assess the impact of study risk of bias on the
results of meta-analysis were inappropriate, as there were a limited
number of studies. Please see our protocol (Loy 2010) and Table 1
for sensitivity analyses archived for future updates of this review.

R E S U L T S

Description of studies

Results of the search

In the previous version of the review (Loy 2012), we ran searches in
June 2010 and August 2011 and screened a total of 2992 citations
by title and abstract. We obtained the full-text reports of 106
records and assessed these for eligibility. Of these, we included
eight studies (from 11 reports), identified two ongoing studies and
excluded 11 studies.

For this update, we revised our search strategies to include four new
drugs (iloperidone, asenapine, lurasidone and paliperidone), and
added the Cochrane Database of Systematic Reviews (CDSR) and
the Database of Abstracts of Reviews of EJects (DARE) to our list
of sources. We conducted our revised search for the period from
August 2011 to January 2015, and re-ran this search in February
2016 and January 2017. Overall, we found 2390 records: 2283
from electronic searches and 107 from searching other sources
(trial registers). Having removed 461 duplicates, we screened
1929 records against our inclusion criteria (Criteria for considering
studies for this review), and eliminated 1837 on the basis of title
and abstract. We next obtained and assessed 92 full-text reports
for eligibility. We excluded 76 reports, 10 of which are discussed
in the Excluded studies section. We included 12 new reports of
the TOSCA study; plus one additional report brought forward from
the 2012 review (Loy 2012), when it had still been an ongoing
trial; and one new report of another previously ongoing study in
a conference poster (Fleischhaker 2011). See Included studies. In
addition, we identified one new ongoing study (NCT00794625), and
two studies of potential interest, which we have listed as 'awaiting
classification' (NCT02063945; IRCT201211051743N10).

Please see Figure 1.
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Figure 1.   study flow diagram

 
Included studies

This review includes 10 trials (from 26 reports). Eight trials (11
reports) were included in the previous version of the review
(Findling 2000; Buitelaar 2001; Van Bellinghen 2001; Aman 2002;
Snyder 2002; Reyes 2006a; Armenteros 2007; Connor 2008). This
update includes two new trials (Fleischhaker 2011; TOSCA study),
from 15 reports. 13 of these reports were identified from the
updated searches and two were carried forward from the original
review having previously been ongoing studies

In the secondary paper to the TOSCA study, Gadow 2014 expanded
on prior research by examining treatment eJects on ADHD,
disruptive behaviour symptoms and informant discrepancy. The
main outcome was ADHD symptom severity rating assessed by the
ADHD Symptom Checklist-4 (ADHD-SC4; Gadow 2008), Peer Conflict

Scale (Gadow 1986), and the Child and Adolescent Symptom
Inventory-4R (CASI-4R; Gadow 2005). Gadow 2014 reported that
at least one half of the teacher data for the ADHD-SC4 scale
were missing for 50/117 children (43%) for various reasons,
including diJiculties in synchronizing the clinical trial with the
child's school year, parent-school conflicts and diJerent levels of
teacher involvement across sites (p 950). Intention-to-treat or 'last
observation carried forward' analysis was used in Gadow 2014. We
decided not to analyse this paper in depth for the following reasons:
the significant amount of missing teacher data; the rating scales
used in the study were not the ones commonly available or used;
and the domains we are interested in, for example aggression, were
based on a further subgroup analysis.
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Location of studies

Four trials were multicentre (Aman 2002; Snyder 2002; Reyes
2006a; TOSCA study), and included data from several countries
(Belgium, Canada, Germany, Great Britain, Israel, Netherlands,
Poland, South Africa, Spain and the USA). The other trials were
conducted in the USA (Findling 2000; Armenteros 2007; Connor
2008), the Netherlands (Buitelaar 2001), Belgium (Van Bellinghen
2001) and Germany (Fleischhaker 2011).

Study designs

All 10 included studies were randomised controlled trials. They
spanned the period 2000 to 2014. Eight assessed risperidone
(Findling 2000; Buitelaar 2001; Van Bellinghen 2001; Aman 2002;
Snyder 2002; Reyes 2006a; Armenteros 2007; TOSCA study); one
assessed quetiapine (Connor 2008); and one assessed ziprasidone
(Fleischhaker 2011).

Sample sizes ranged from 13 to 335. In five trials, the total number
of participants was 25 or fewer (Findling 2000; Buitelaar 2001;
Van Bellinghen 2001; Armenteros 2007; Connor 2008). Five were
pilot trials (Findling 2000; Van Bellinghen 2001; Armenteros 2007;
Connor 2008, Fleischhaker 2011). Three trials had 115, 110 and 168
participants (Aman 2002; Snyder 2002; TOSCA study respectively),
and one had 335 participants (Reyes 2006a).

All trials used inactive placebo as control.

The latest trial, 'treatment of severe childhood aggression' (referred
to as the TOSCA trial), involved a complex trial design with three
treatment components and may be viewed as an augmentation
study or a combination treatment study (TOSCA study). It was
a two-stage, nine-week parallel group, double-blind, randomised
controlled trial of risperidone ('augmented' = active) and placebo
('basic' = placebo) added to parent training and stimulant. The
parents/guardians of all participants received parent training in
strategies of behaviour management from baseline and throughout
the nine weeks. Stage one consisted of three weeks' open-label
stimulant and stage two consisted of six weeks of a double-
blinded, placebo-controlled comparison of added risperidone
versus placebo. Only those participants who evidenced less-than-
optimal response to stimulant were given the second medication
(placebo or risperidone).

The timing of randomisation was one of the design challenges
discussed in Farmer 2011 . This was partly determined by the
National Institute of Mental Health (NIMH) review process. The
original proposal was to randomise less-than-optimal stimulant
responders to either risperidone or placebo for six weeks (at
the end of week three) but the NIMH review committee was
concerned about attrition before the randomisation. Therefore,
the final decision was to randomise enrolled participants at
baseline (week 0) to the two treatment strategies — stimulant plus
placebo versus stimulant plus risperidone — with the parents/
guardians of all participants receiving parent training in strategies
of behaviour management. Participants who responded optimally
to the stimulant alone in stage one (i.e. in the first three weeks) were
not given the second medication (risperidone or placebo).

The trial of ziprasidone was a double-blinded, parallel-group,
randomised controlled trial, including a three-week baseline
period for finding the best individual dose, a six-week treatment
period and a two-week washout period (Fleischhaker 2011).

One trial was a three-stage trial that included a six-week open-label
phase, followed by a six-week single-blind phase of risperidone
and then a six-month maintenance, double-blind, randomised
controlled trial (Reyes 2006a). It is important to note that
randomisation occurred not at the acute phase but only aPer
participants responded to active treatment. The objective of
the study was to evaluate long-term maintenance treatment.
Participants were excluded from the trial once they had symptom
recurrence.

The remainder of the studies were between four weeks and 10
weeks in duration, with follow-up from four weeks in two trials
(Van Bellinghen 2001; Armenteros 2007) to six weeks in five trials
(Buitelaar 2001; Aman 2002; Snyder 2002; Connor 2008; TOSCA
study), nine weeks in one trial (Fleischhaker 2011; three weeks of
titration followed by six weeks of fixed-dose medication), and 10
weeks in another trial (Findling 2000).

Three trials used a one-week placebo run-in (Aman 2002; Snyder
2002; Connor 2008) or ‘single-blind placebo phase’ (Connor 2008),
aPer which placebo responders were excluded from further
participation in the trial. 

Participants

Participants were between five and 18 years of age. In eight
trials, there were significantly more males than females (Findling
2000; Buitelaar 2001; Aman 2002; Snyder 2002; Reyes 2006a;
Armenteros 2007; Connor 2008, TOSCA study). Eight trials included
outpatients while one trial included children from residential care
(Van Bellinghen 2001) and one trial included inpatients (Buitelaar
2001).

Six studies included a significant number of participants with
sub-average to borderline intelligence quotient (IQ; 36 to 84)
(not Armenteros 2007; Connor 2008 or TOSCA study). One study
stipulated that patients must have an IQ over 55 but did not report
demographic features of the participants, including average IQ
(Fleischhaker 2011).

Studies varied in their inclusion criteria for participants. Aman 2002,
Snyder 2002 and Reyes 2006a included participants with DSM-IV
criteria for conduct disorder, oppositional defiant disorder and
disruptive behaviour disorder not otherwise specified (American
Psychiatric Association 2000), and included participants with
comorbid ADHD. Buitelaar 2001 included participants with DSM-
IV criteria for conduct disorder, oppositional defiant disorder and
ADHD (American Psychiatric Association 2000). Findling 2000 and
Connor 2008 included participants with conduct disorder only.
Armenteros 2007 specifically looked at participants with DSM-IV
criteria for ADHD (American Psychiatric Association 2000) and a
specific aggression criterion, as it was an ADHD augmentation
trial, while Van Bellinghen 2001 included participants with
symptoms of "persistent behavioural disturbances including
hostility, aggression, irritability, agitation and hyperactivity" rather
than DSM-IV diagnoses. The TOSCA study included participants
with DSM-IV (American Psychiatric Association 2000) diagnoses
of ADHD with comorbid conduct disorder or oppositional defiant
disorder. Fleischhaker 2011 included participants with DSM-IV
diagnoses of conduct disorder, oppositional defiant disorder and
disruptive behaviour disorder not otherwise specified (American
Psychiatric Association 2000); there was no detail provided about
comorbidity in this trial.
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Six trials included ADHD comorbidity. In the TOSCA study,
all participants had ADHD with comorbid conduct disorder or
oppositional defiant disorder, and all participants had stimulant
treatment titrated in the three-week lead-in period.

In Armenteros 2007, ADHD was the main diagnosis. In Van
Bellinghen 2001, ADHD comorbidity was not stated other than
that one participant in the placebo group was on Ritalin, which
was discontinued during the trial. In Findling 2000, there was
no information on ADHD comorbidity. With the exception of the
TOSCA study, doses of concomitant stimulant medications were
not mentioned in the trials.

Interventions

In one study for quetiapine, the mean dose at endpoint was 294 (±
78) mg/day, with a range of 200 to 600 mg/day (Connor 2008).

In one study for ziprasidone, the maximum intended daily dose was
20 mg for patients with a body weight of 50 kg or less, and 40 mg
for patients with a body weight more than 50 kg. No endpoint mean
dose was reported (Fleischhaker 2011).

In the earlier studies (2000 to 2007) the mean doses of risperidone
at endpoint ranged from 0.98 mg/day to 1.5 mg/day. In the most
recent study (TOSCA study), the mean endpoint dose of risperidone
was 1.7 (± 0.75) mg/day in the active arm and 1.9 (± 0.72) mg/day
in the placebo arm.

All trials used the oral method of antipsychotic administration,
four of them using risperidone solution (Van Bellinghen 2001;
Aman 2002; Snyder 2002; Reyes 2006a), and the rest using oral
preparation.

The duration of intervention was four weeks in two trials (Van
Bellinghen 2001; Armenteros 2007); six weeks in six trials (Buitelaar
2001; Aman 2002; Snyder 2002; Connor 2008; Fleischhaker 2011;
TOSCA study); and 10 weeks in one trial (Findling 2000).

One trial investigated risperidone maintenance (Reyes 2006a). In
this trial, aPer two 6-week phases (open-label followed by single-
blind risperidone treatment), all responders were randomised to
six months' maintenance of risperidone or placebo. The primary
eJicacy measure was time-to-symptom recurrence.

In the TOSCA study, the mean endpoint dose of methylphenidate
(stimulant) for the placebo group was 44.8 (± 14.6) mg/day
compared with 46.1 (± 16.8) mg/day in the active group.
The parents/guardians of all participants (both active and
placebo arms) received parent training in strategies of behaviour
management throughout the trial.

With the exception of the TOSCA study (as detailed above), the rest
of the trials dealt with psychosocial interventions in the following
way: one trial specified that participants had to have failed
psychosocial treatment (contingency management and social skills
training) before starting medication (Buitelaar 2001). Aman 2002
permitted behavioural therapy that had started 30 days before the
trial. Armenteros 2007 and Connor 2008 allowed "pre-existing or
current psychosocial interventions". There was no information in
the rest of the trials as to how many participants actually had
concomitant psychosocial treatments or further details of those
treatments.

With the exception of the TOSCA study, doses of concomitant
stimulant medications were not mentioned in the trials.

Outcomes

Primary outcomes

Details of the standardised scales used to assess aggression and
conduct problems are presented in additional Table 2 and Table 3.

Aggression

In one study, Reyes 2006a, aggression was not a specific outcome.

Eight studies — Findling 2000; Buitelaar 2001; Van Bellinghen
2001; Aman 2002; Snyder 2002; Armenteros 2007; Connor 2008;
TOSCA study — assessed aggression using the rating scales below
(endpoints fall between four and 10 weeks).

1. Aberrant Behaviour Checklist (ABC) ‒ Irritability subscale (Aman
1985a; Aman 1985b), used in three studies (Van Bellinghen 2001;
Aman 2002; Snyder 2002).

2. Child Behaviour Checklist (CBCL) ‒ Aggression subscale
(Achenbach 1991), used in one study (Findling 2000).

3. Overt Aggression Scale (OAS) (Yudofsky 1986), used in one study
(Connor 2008).

4. Overt Aggression Scale ‒ Modified (OAS-M) (Kay 1988), used in
one study (Buitelaar 2001).

5. Rating of aggression against people and/or property scale
(RAAP) (Kemph 1993), used in one study (Findling 2000).

6. Children's Aggression Scale ‒ Parent (CAS-P) and Teacher (CAS-
T) (Halperin 2002; Halperin 2003), used in one study (Armenteros
2007).

7. Antisocial Behavior Scale (ABS) ‒ Proactive and Reactive
Behavior subscales (Brown 1996), used in one study (TOSCA
study).

Conduct problems

Three studies did not measure conduct problems (Buitelaar 2001;
Van Bellinghen 2001; Armenteros 2007).

Seven studies — Findling 2000; Aman 2002; Snyder 2002; Reyes
2006a; Connor 2008; Fleischhaker 2011; TOSCA study — assessed
conduct problems using the rating scales listed below (endpoints
fall between six weeks to six months).

1. Nisonger Child Behaviour Rating Form ‒ Conduct Problem
subscale (NCBRF-CP) (Aman 1996; Tassé 1996), used in four
studies (Findling 2000; Aman 2002; Snyder 2002; Reyes 2006a).

2. Conners' Parent Rating Scale ‒ Conduct Problem subscale
(CPRS-CP) (Conners 1989), used in one study (Connor 2008).

3. Nisonger Child Behaviour Rating Form (NCBRF) Typical IQ,
D-Total (consisting of conduct disorder and oppositional
defiant disorder subscales) (Aman 2008), used in two studies
(Fleischhaker 2011; TOSCA study).

Adverse events

With the exception of one study, Fleischhaker 2011, which did not
report on weight gain, all trials assessed weight gain in kilograms.
Three studies presented mean weight gain and SDs (Findling
2000; Aman 2002; Reyes 2006a). One study, the TOSCA study,
reported baseline and endpoint mean weight and SDs for both
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arms. Metabolic parameters were only available in two trials (Reyes
2006a; TOSCA study).

Secondary outcomes

General functioning

Only one trial, Reyes 2006a, assessed general functioning, using the
Children's Global Assessment Scale (CGAS) (ShaJer 1983).

Non-compliance

Data on non-compliance and attrition rate were available from all
10 trials (Findling 2000; Buitelaar 2001; Van Bellinghen 2001; Aman
2002; Snyder 2002; Reyes 2006a; Armenteros 2007; Connor 2008;
Fleischhaker 2011; TOSCA study), and are reported in the 'Risk of
bias' tables, beneath the Characteristics of included studies tables.

Other adverse events

Data on other adverse events were available from all 10 trials
(Findling 2000; Buitelaar 2001; Van Bellinghen 2001; Aman 2002;
Snyder 2002; Reyes 2006a; Armenteros 2007; Connor 2008;
Fleischhaker 2011; TOSCA study), and are presented in Table 4.

Social functioning

One trial, Van Bellinghen 2001, assessed social functioning, using
the Personal Assessment Checklist (PAC), part of which rated social
relationships. It was unclear if PAC was a validated measure.

Family functioning

No trial set out to examine this outcome.

Parent satisfaction

A secondary paper to the TOSCA study examined participants'
parents' satisfaction with the TOSCA study overall, with special
attention to parents' satisfaction with the parent training
component (Rundberg-Rivera 2015). No other trial set out to
examine this as an outcome.

Functioning at school

No trial set out to examine this outcome.

Excluded studies

For full details, please see Characteristics of excluded studies.

In the previous version of this review (Loy 2012), we excluded
11 studies because they did not meet all our inclusion criteria
(Buitelaar 2000; Soderstrom 2002; Turgay 2002; Findling 2004;
Croonenberghs 2005; Findling 2006; Handen 2006; Masi 2006;
Reyes 2006b; Haas 2008; Tyrer 2008). Tyrer 2008 was a RCT
of risperidone, haloperidol and placebo in the treatment of
aggressive, challenging behaviour in adults with intellectual
disability. Three studies were on olanzapine; one was a clinical
case series of six aggressive youths (Soderstrom 2002), one was a
retrospective chart review of olanzapine treatment in adolescents
with conduct disorder (Masi 2006), and one was an open-label
prospective trial of olanzapine in youths with disruptive behaviour
disorder and below-average intelligence (Handen 2006). One study
was an open-label trial of quetiapine in aggressive children with
conduct disorder (Findling 2006). There was one open-label study
of risperidone in inpatient children and youths with psychiatric
disorders associated with aggressive behaviour (Buitelaar 2000).
There were five studies that were long-term, open-label studies of

risperidone in children with disruptive behaviour disorders, four
of which were up to a year's duration (Turgay 2002; Findling 2004;
Croonenberghs 2005; Haas 2008), and one of which was up to three
years' duration (Reyes 2006b).

In this updated review, we excluded eight trials for not meeting
our inclusion criteria. NCT00550147 was an open-label study
of quetiapine added to methylphenidate in the treatment of
ADHD and aggressive behaviour. Teixeira 2013a was an open,
naturalistic study of clozapine in seven boys with severe conduct
disorder over 26 weeks. Blader 2013 examined open titration and
optimisation of stimulant monotherapy in 160 children. Holzer
2013 was an open-label trial of atomoxetine and olanzapine in
ADHD with comorbid disruptive behaviour disorder in children
and adolescents. Kuperman 2010 was an open-label trial of
aripiprazole in the treatment of conduct disorder in adolescents. In
Tramontina 2009, the investigators assessed response to treatment
with aripiprazole in children and adolescents with bipolar disorder
and comorbid ADHD in a pilot randomised controlled trial. Blader
2009 examined adjunctive divalproex versus placebo for children
with ADHD and aggression refractory to stimulant monotherapy.
Divalproex is considered to be a mood stabiliser and not an
antipsychotic and does not fall under the scope of the review.
Safavi 2016 was excluded due to ineligible methodology; it was a
single-blind design, rather than double blind, and compared the
eJects of methylphenidate, and methylphenidate and risperidone
combined, in preschool children with attention deficit hyperactivity
disorder.

Two additional trials would have met our criteria but were
aborted prematurely. NCT00279409 was terminated due to slow
rate of recruitment. It was originally called "Treatment of Children
With ADHD Who do Not Fully Respond to Stimulants (TREAT)".
The active comparator (also called the "combination arm") was
parent training plus continued treatment on a stimulant plus
augmentation with aripiprazole. Placebo comparator (also called
the "simple treatment" arm) was parent training plus continued
treatment on a stimulant plus a placebo matching aripiprazole. The
ISRCTN95609637 study — a trial which was part of the Pediatric
European Risperidone Project (PERS) — was abandoned according
to the information on the research registry with no further
information given. According to the PERS project website (Pediatric
European Risperidone Studies (PERS) 2016), it was put on hold with
no patients enrolled since 2013, as the British regulatory agency
(Medicines & Healthcare products Regulatory Agency (MHRA)) put
a recall on their medicine, followed by withdrawal of the trial
sponsor in 2014. The reason, at the time, was that risperidone was
one of 16 prescription medicines made at an Indian factory which
failed a routine inspection. In the inspection, they found some risk
of cross-contamination due to poor cleaning practices, defects in
building fabric and the ventilation systems at the site. There was
also evidence of forged documents relating to staJ training records,
which had been rewritten (British Broadcasting Corporation (BBC)
2013).

Studies awaiting assessment

We identified two studies awaiting assessment (NCT02063945;
IRCT201211051743N10). One study has not yet been published and
it is unclear if it will be published in Persian or English, as it is an
Iranian study (IRCT201211051743N10). We are awaiting publication
of NCT02063945 to assess for possible exclusion, as it is likely to be
an open-label trial.
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Ongoing studies

We identified one ongoing study called "EJectiveness of
Combined Medication Treatment for Aggression in Children
With Attention Deficit With Hyperactivity Disorder (The SPICY
Study)" (NCT00794625). It is a double-blinded, randomised
controlled trial involving children (male and female), aged six to
12 years, with attention deficit disorder with hyperactivity (ADHD).
The purpose of this trial is to determine the advantages and
disadvantages of adding one of two diJerent types of drugs to
stimulant treatment for reducing aggressive behaviour in children
with ADHD. During phase one, participants will receive a stimulant
medication. If they do not respond to the stimulant, valproate and
behavioural family counselling will be added to their treatment

during phase two. If they do not respond to valproate, they will
be switched to risperidone. The primary outcome is aggressive
behaviour. The secondary outcomes are ADHD symptoms. The time
frame is weekly follow-up for 11 to 16 weeks. The recruitment status
of this study is unknown. We have written to the author but have
not received a reply at time of updating this review (Loy 2016c [pers
comm]).

Risk of bias in included studies

We provide a brief description of our 'Risk of bias' assessment
below. For more detailed information, please see the 'Risk of
bias' tables, beneath the Characteristics of included studies tables,
Figure 2 and Figure 3.

 

Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Allocation

Random sequence generation

We judged sequence generation to be at low risk of bias for six
trials (Findling 2000; Buitelaar 2001; Snyder 2002; Reyes 2006a;
Armenteros 2007; TOSCA study). In the remaining four trials, we
judged the risk of bias to be unclear: sequence generation was
not described in two trials (Van Bellinghen 2001; Connor 2008);
and there was insuJicient information available for two other trials
(Aman 2002; Fleischhaker 2011).

Allocation concealment

We judged allocation concealment to be at low risk of bias for three
trials (Findling 2000; Reyes 2006a; TOSCA study). Findling 2000 used
a random number list. The list was kept in the Center for Drug
Research and was not accessible to either the primary investigator
or other study raters.  Reyes 2006a used treatment numbers
allocated at each investigative centre in chronological order.
Randomisation assignment in the TOSCA study was completed
through a secured website. The unblinded medication dispenser
entered the appropriate information into the website and an
email with the participant’s treatment assignment was sent to
the dispenser and to the statistician at the time. Randomisation
assignment for each participant was printed and sealed in an
envelope for study emergency only (Loy 2016a [pers comm]). In the
other seven trials, the method of concealment was not described
and we judged the risk of bias to be unclear (Buitelaar 2001;
Van Bellinghen 2001; Aman 2002; Snyder 2002; Armenteros 2007;
Connor 2008; Fleischhaker 2011).

Blinding

Blinding of participants and personnel

We judged seven trials to be a low risk of bias for blinding of
participants and personnel (Findling 2000; Aman 2002; Snyder
2002; Reyes 2006a; Armenteros 2007; Connor 2008; TOSCA study).
For two trials, details of blinding were not described (Van
Bellinghen 2001; Fleischhaker 2011), and for another trial we
judged details of blinding to be inadequate (Buitelaar 2001), and
therefore rated all three studies at unclear risk of bias.

Blinding of outcome assessors

Only one study provided significant detail on the blinding of
outcome assessors (albeit some of this information was obtained
by email correspondence (Loy 2016b [pers comm]) and we rated
it at low risk of bias (TOSCA study). The other studies did not
include suJicient details on the blinding of outcome assessors and
therefore we deemed the risk of bias to be unclear for all.

Incomplete outcome data

Overall, we judged four trials — Buitelaar 2001, Van Bellinghen
2001, Armenteros 2007, and the TOSCA study — to be at low risk
of attrition bias for the following reasons. Van Bellinghen 2001 did
not have any dropouts in either the treatment (6/6) or placebo
(7/7) arms. Buitelaar 2001 and Armenteros 2007 clearly stated the
reasons for all the dropouts in their articles. TOSCA study displayed
detailed reasons for participant attrition in table S1 and S2 (p 60e1).
Complete patient flow charts were available for Armenteros 2007
and the TOSCA study.

We judged three trials to be at high risk of attrition bias
(Findling 2000; Connor 2008; Fleischhaker 2011). Both Findling
2000and Connor 2008 had 70% attrition rate in their placebo
arm. The reasons for the attrition were clearly articulated. A
patient flow chart was available for Connor 2008. The reasons for
attrition in Fleischhaker 2011 were inadequately described and the
narrative description and the flow of participants' diagram did not
match. Furthermore, Fleischhaker 2011 did not report participant
allocation and attrition using CONSORT standards.

We judged three trials to be at unclear risk of attrition bias (Aman
2002; Snyder 2002; Reyes 2006a). For Aman 2002, no eJicacy data
were recorded for three patients in the treatment arm and hence
they were not included in any eJicacy analyses (but the authors
claimed to have used an intention-to-treat analysis). For Snyder
2002, there was discrepancy in dropouts between the table data,
the narrative and graph in the published article. In Reyes 2006a,
the reasons were only partially described (24 in the treatment arm
discontinued, four due to side eJects, 20 others not described; 25
in the placebo arm discontinued, four due to side eJects, 21 others
not described). A patient flow chart was available for Reyes 2006a.

Other than Van Bellinghen 2001 mentioned above who had no
dropouts, for the other nine trials the attrition rate ranged from
0% to 40% in the treatment arm and 8% to 70% in the placebo
arm (Aman 2002 ‒ 31 withdrawn (12 active treatment; 19 placebo)
out of sample size of 118 (55 active treatment, 63 placebo); TOSCA
study ‒ 14 withdrawn (11 active treatment, three placebo) out of
sample size of 168 (84 active treatment, 84 placebo); Armenteros
2007 ‒ two withdrawn (one active treatment, one placebo) out
of sample size of 25 (12 active treatment, 13 placebo); Buitelaar
2001 ‒ two withdrawn (from placebo) out of sample size of 38
(19 active treatment, 19 placebo); Connor 2008 ‒ eight withdrawn
(one active treatment, seven placebo) out of sample size of 19
(nine active treatment, 10 placebo); Findling 2000 ‒ 11 withdrawn
(four active treatment, seven placebo) out of sample size of 20 (10
active treatment, 10 placebo); Snyder 2002 ‒ 25 withdrawn (six
active treatment, 19 placebo) out of sample size of 110 (53 active
treatment, 57 placebo).

There was imbalance in the proportion missing between the
treatment and placebo arms in three studies in particular (Findling
2000; Snyder 2002; Connor 2008). In Findling 2000, three out
of 10 youths assigned to risperidone were withdrawn by their
guardian because of lack of eJect, and one youth who received
risperidone was withdrawn from the study during week four due
to the development of a rash (side eJect). Four out of 10 patients
assigned to placebo were withdrawn by their guardians because
of lack of benefit, two more were withdrawn from the study by
the principal investigator because of non-compliance with study
procedures, and one youth randomly assigned to placebo was
lost to follow-up. For Connor 2008, one out of nine participants
withdrew from the medication (quetiapine) group due to side
eJects. Out of 10 participants in the placebo group, five withdrew
due to lack of eJicacy and two withdrew due to protocol violation.
In Snyder 2002, six out of 53 participants dropped out of the
risperidone group and 19 out of 57 participants dropped out
from the placebo group. Reasons for discontinuation included:
(i) insuJicient response (two from risperidone group and 19
from placebo group); (ii) loss to follow-up (one from risperidone
group); and (iii) loss of parental consent (three from risperidone
group). Thus in two of the studies (Snyder 2002; Connor 2008),

Atypical antipsychotics for disruptive behaviour disorders in children and youths (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

19



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

the imbalance between the treatment and placebo arms was
attributable to the lack of eJect from the placebo.

In the TOSCA study, where the non-responders only were given
risperidone or placebo, the authors stated that they included
data from all randomised participants based on intention-to-treat
principles, and last observation carried forward was used to check
the sensitivity of the primary analysis to the assumption that
data were missing at random (Farmer 2011). The TOSCA study
reported a completers' analysis only and this was confirmed in
correspondence with the authors (Loy 2016b [pers comm]. In the
TOSCA study paper it was stated that, "various sensitivity analyses
were conducted to examine the robustness of results" (TOSCA
study p 51); however, the sensitivity analysis was not published in
the paper for comparison. From the correspondence (Loy 2016b
[pers comm], the statistician of the TOSCA study confirmed that it
was carried out and was found to be non-significant (did not impact
on the other results). The published attrition figures are as follows:
30 out of 168 participants were lost to follow-up (baseline basic
or placebo = 84; augmented or risperidone added = 84; week nine
basic or placebo = 71; week nine augmented or risperidone added
= 66).

In the reporting of missing data, no study in the review did
a comparison between key baseline characteristics between
individuals with missing and observed outcomes.

In the analysis of missing data, five studies used the last
observation carried forward as an imputation method to address
incomplete data (Buitelaar 2001; Aman 2002; Snyder 2002; Reyes
2006a; Armenteros 2007). Criticisms against this method are based
on the underlying assumption that an individual’s missing value
has not changed from the previously measured value, that it fails
to account for the uncertainty about missing values (Wood 2004;
Sterne 2009), and that there is a risk that the resulting standard
errors will be too small (Sterne 2009), or that CIs are too narrow
(Higgins 2011a). One study used mixed-eJect longitudinal analysis
(Connor 2008); and one study was not explicit in the method used
(Findling 2000).

The assumptions made in the main analysis were not made explicit
in the studies except for Connor 2008. No formal sensitivity analyses
were performed by any study to explore the eJect of departures
from the assumptions made in the main analysis.

Selective reporting

No complete protocol was available for any of the 10 trials and
we therefore judged all studies to be of unclear risk of bias. We
considered the TOSCA study to be unclear as the primary outcomes
were consistent but secondary outcomes were not listed fully. In
addition, there may be a possible reporting bias in Armenteros
2007, as dichotomous results were presented while no diJerences
in mean scores were detected.

Other potential sources of bias

There are further design issues that may introduce bias by
overestimating the true intervention eJect.

As the completer analysis was the only other potential source of
bias, we rated one trial at low risk of bias on this domain (TOSCA
study).

We judged two trials to be at unclear risk of other potential
sources of bias (Aman 2002; Reyes 2006a). For Aman 2002, there
was the use of a one-week, placebo run-in design. In general,
the use of enriched designs, such as the use of placebo run-in
periods to exclude responders, may artificially inflate the numbers
responding to the active drug. For Reyes 2006a, only patients who
responded to the initial treatment were randomised, potentially
introducing a selection bias. This was addressed, in part, by
including a single-blind phase.

We judged seven trials to be at high risk of other potential
sources of bias (Findling 2000; Buitelaar 2001; Van Bellinghen 2001;
Snyder 2002; Armenteros 2007; Connor 2008; Fleischhaker 2011).
Findling 2000, Buitelaar 2001, Van Bellinghen 2001, Armenteros
2007, Connor 2008 and Fleischhaker 2011 had small numbers of
participants, and therefore had limited power to detect diJerences.
For Buitelaar 2001, we were unsure why 145 potential participants
were approached and only 49 were found to be eligible. Both
Snyder 2002 and Connor 2008 also used the one-week, placebo
run-in design. In addition, for Snyder 2002 it was unclear if the two
international sites in South Africa followed the same protocol. The
quality of reporting for Fleischhaker 2011 is consistent with a poster
presentation but not to the level of a peer-review journal article.

The authors of nine trials, except for Fleischhaker 2011, stated that
intention-to-treat analyses (ITT) had been undertaken; however,
as pointed out above, the TOSCA study publication includes a
completers' analysis only. A full application of the intention-to-
treat principle is only possible when complete outcome data are
available for all randomised participants (Hollis 1999).  As noted
above, no eJicacy data were recorded for three participants in
the treatment arm of Aman 2002, and subsequently the Aman
2002 study presented the data for 52 out of the 55 participants
randomised to the active arm. (Sample size: 118; 55 active
treatment arm (results reported for 52 participants); 63 placebo
arm).

None of the studies reported any conflict of interest with regard to
the funding of the studies.

E9ects of interventions

See: Summary of findings for the main comparison Risperidone
compared to placebo for disruptive behaviours in children and
youths

Our initial aim was to have two meta-analyses overall, one
for aggression and one for conduct problems. However, the
studies identified for inclusion reported results in two ways:
some reported pre-intervention and postintervention means, while
others presented mean change scores. Despite our best eJorts, we
were unable to obtain data from the authors to allow us to get the
data in a consistent format. In addition, some studies used the same
measures while others used diJerent measures.

According to Chapter 12 in the Cochrane Handbook (Schünemann
2011), where diJerent outcomes measures are used, the SMD
should be used to pool results; and where the outcome measures
are the same, the MD should be used. However, it is more complex
when the results are presented diJerently, as outlined above.

We were advised that while we can pool outcomes based on
diJerent measures using the SMD, this can only be done using final
scores or mean change scores but not a combination of both. This
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is because using the SMD makes the assumption that there is an
equal correlation between the baseline and final scores in each trial
or for each measure but information is seldom provided to confirm
this. If some studies have a small correlation between baseline and
final scores and others have a large correlation then pooling these
studies makes the result meaningless. This is also the reason that
change and final scores cannot be combined using SMD.

Therefore, we undertook separate analyses.  For aggression, the
first meta-analysis uses the MD method to pool data, as we
had several studies that used the same outcome measure.  The
second uses the SMD to combine outcome data from two diJerent
measures (both reported final scores). We used a similar approach
for the outcome 'conduct problems'.

Comparison: medication versus placebo

Primary outcomes

1. Aggression

The first meta-analysis of aggression included three trials (Van
Bellinghen 2001; Aman 2002; Snyder 2002), which employed the
Aberrant Behaviour Checklist (ABC) ‒ Irritability subscale (15 items
yielding a maximum of 45 points; Aman 1985a). Results for the ABC-
Irritability subscale yielded a final mean score on treatment that
was 6.49 points lower on this subscale than with placebo, in favour
of risperidone (95% CI −8.79 to −4.19, Tau2 = 0, I2 = 0%, P < 0.00001,
3 trials, 238 participants, low-quality evidence; Analysis 1.1).

In the next meta-analysis we combined two trials (TOSCA study;
Buitelaar 2001). We used the SMD as the trials used diJerent
rating scales. The rating scales were OAS-M (Coccaro 1991); and
Antisocial Behaviour Scales (ABS) (Elliot 1985). The ABS consisted
of Reactive and Proactive subscales (parent-rated), which could
not be combined to give a total score. Therefore, we conducted
separate meta-analyses with ABS Reactive and ABS Proactive
subscales. The Reactive items measured "hot" aggression while the
Proactive subscale was said to measure "cold" aggression (TOSCA
study). Combining data from the ABS Reactive subscale and the
OAS-M, yielded an SMD of −1.30, suggesting a significant eJect in
favour of risperidone (95% CI −2.21 to −0.40, Tau2 = 0, I2 = 0, P value
= 0.005, 190 participants, moderate-quality evidence; Analysis 1.2).
In contrast, combining data from the ABS Proactive subscale and
the OAS-M, yielded an SMD of −1.12 (95% CI −2.30 to 0.06, Tau2 = 0,
I2 = 0, P value = 0.06, 190 participants, moderate-quality evidence;
Analysis 1.3), suggesting uncertainty about the estimate of eJect,
as the CIs overlapped the null value.

The data for meta-analyses for aggression came from short-term
studies (Buitelaar 2001; Van Bellinghen 2001; Aman 2002; Snyder
2002; TOSCA study).

2. Conduct problems

We combined data from two trials, Aman 2002 and Snyder 2002,
both of which employed the Nisonger Child Behaviour Rating
Form ‒ Conduct Problem subscale (NCBRF-CP; 16 items yielding a
maximum of 48; Aman 1996) in a meta-analysis. The results yielded
a mean score at the end of the intervention period that was 8.61
points lower than that on placebo, in favour of risperidone (95%
CI −11.49 to −5.74, Tau2 = 0, I2 = 0, P < 0.00001, 225 participants,
moderate-quality evidence; Analysis 1.4).

We were unable to extract any appropriate data from the TOSCA
study to include in the meta-analysis of conduct problems. The
TOSCA study used a new form of Nisonger Child Behavior Rating
Scale Form ‒ Typical IQ (NCBRF; Aman 2008) while the earlier trials
(Aman 2002 and Snyder 2002) used the low IQ NCBRF scale (Aman
1996). The TOSCA study utilised D-Total as a primary outcome,
which is a combination of conduct disorder and oppositional
defiant disorder symptoms, while Aman 2002 and Snyder 2002
used the conduct disorder single subscales of the NCBRF ‒ low IQ
version. Upon comparing the individual items between the low-
IQ and normal-IQ subscales, we discovered there was insuJicient
overlap between the low-IQ and normal-IQ subscales to allow us
to assume they measure the same construct. In eJect, they needed
to be treated as diJerent rating scales for the purpose of the meta-
analysis. Because our existing conduct problems meta-analysis was
based on the MD method, we were unable to combine it with the
TOSCA study data.

We excluded Reyes 2006a from the meta-analysis, as the study's
objectives and methodology were significantly diJerent from the
other trials (investigation of symptom recurrence up to six months,
rather than six weeks' acute eJicacy).

The data for meta-analyses of conduct problems were from short-
term studies (Aman 2002; Snyder 2002).

3. Adverse events

i) Weight gain

We performed two meta-analyses of weight gain.

In the first meta-analysis, we pooled data from two trials that
used antipsychotic medication only (Findling 2000; Aman 2002).
Using the MD method, the results revealed that participants on
risperidone gained, on average, 2.37 kilograms (kg) more than
those in the placebo group over the treatment period of six to 10
weeks (MD 2.37, 95% CI 0.26 to 4.49, Tau2 = 2.22, I2 = 95%, P value =
0.03, 138 participants, moderate-quality evidence; Analysis 1.5).

In the second meta-analysis, we pooled data from three trials
(Findling 2000; Aman 2002; TOSCA study), noting that in the
TOSCA study trial, all participants received stimulants as well as
a risperidone (or placebo) during the course of the treatment.
Stimulant medication has a counteracting eJect on weight
gain due to its appetite suppression. Using the MD method,
the results revealed that participants in the intervention group
gained, on average, 2.14 kg more than those in the placebo
group over the treatment period of six to 10 weeks (MD 2.14;
95% CI 1.04 to 3.23, Tau2 = 0.85, I2 = 91%, P < 0.0001,
305 participants, low-quality evidence; Analysis 1.6). There is
substantial heterogeneity with I2 = 91%, most likely due to clinical
heterogeneity. Specifically, while in three trials the medication was
risperidone, the characteristics of participants and methodologies
varied considerably. Findling 2000 included participants with IQ
above 70, excluded moderate-to-severe ADHD, and it was unclear
whether psychosocial interventions were oJered. Aman 2002
included participants with IQ range of 36 to 84, and more than half
of the sample had comorbid ADHD and were allowed concurrent
stimulant medication (no dosage specified) and behavioural
therapy. Finally, the TOSCA study included participants with a mean
IQ of 97.1 (SD 14.1), and all participants had comorbid ADHD,
which was actively treated with specified stimulant dosage, while
all families received parent training.
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We excluded Reyes 2006a from the analysis of weight gain for the
same reason as noted above. The authors reported that over the
six-month maintenance phase, the mean weight increase was 2.1
kg (SD = 2.7) for risperidone-treated patients; while participants
receiving placebo had a decrease in mean weight of 0.2 kg (SD = 2.2)
(Reyes 2006a).

ii) Metabolic parameters

Two trials reported data for this outcome (Reyes 2006a; TOSCA
study). Reyes 2006a reported "no clinically significant changes in
mean fasting glucose levels during treatment" but no specific data
were provided in the published study. There was no information
reported on glucose or lipid profiles from other trials. The TOSCA
study reported there were four clinically-significant abnormal
values: two with the risperidone (augmented) treatment group
(triglyceride 389 mg/dL and prolactin 112 microg/L) and two with
the placebo (basic) group (fasting glucose 144 mg/dL and fasting
insulin 24 microIU/mL).

The TOSCA study also analysed prolactin concentrations at
screening and endpoint. The values were very similar at screening
(5.7 (± 3.9) µg/L and 5.9 (± 3.0) µg/L, for placebo/basic and
risperidone/augmented treatment respectively), but significantly
diJerent at endpoint (placebo/basic treatment 7.1 (± 9.3) µg/L;
risperidone/augmented treatment 36.0 (± 27.5) µg/L; Wilcoxon
ranked sum test, P < 0.001). Using upper limits higher than 18.0 ng/
mL for boys and higher than 30 ng/mL for girls, 68% assigned to
risperidone (augmented) treatment had elevated prolactin levels
compared with 5% assigned to placebo (basic) treatment. None
were considered to be causing sexual or other adverse events
according to the authors.

In Fleischhaker 2011, the reported metabolic data were only limited
to incidence of hyperprolactinaemia (3/25 in the ziprasidone group
and 1/25 in the placebo group). No blood results were reported.

In the first version of this review (Loy 2012), we wrote to all eight
authors and had replies from four of them. Professor Connor and
Dr Coppola, from Johnson and Johnson, responded on behalf of
three authors: Aman, Synder and Reyes. The response for Reyes for
glucose was: "No statistical testing was performed on laboratory
analyses for this study. The statement was based on clinical
assessment of mean changes. Note that the protocol specified
that blood samples for clinical laboratory evaluations were to be
obtained aPer an overnight fast. Although the majority (n = 368) of
subjects were considered fasting, 138 subjects were identified as
not fasting in regard to glucose changes from screening. The results
described here (in the raw data) were for all data regardless of the
fasting conditions." (Loy 2011a [pers comm]). We were unable to
interpret the raw data, which had a mixture of fasting and non-
fasting glucose values.

Secondary outcomes

1. General functioning

Only one trial reported on general functioning (Reyes 2006a),
using the Children's Global Assessment Scale (CGAS; ShaJer 1983).
Participants treated with risperidone improved significantly more
on CGAS than those on placebo.

The TOSCA study reported that there were no significant diJerences
between scores at the end of treatment for groups on the Clinical

Global Impression ‒ Improvement (CGI-I; Guy 1976) and Clinical
Global Impression ‒ Severity (CGI-S; Rapoport 1985).

2. Non-compliance

The number of participants (n) who withdrew due to adverse
events was small (n = 15: one in Findling 2000; two in Aman
2002; eight in Reyes 2006a; one in Connor 2008; three in the
TOSCA study). Overall, very few participants (n = 13) withdrew
due to non-compliance with treatment protocol (two in Findling
2000; three in Aman 2002; two in Armenteros 2007; two in Connor
2008; four (categorised as "terminated for non-adherence") in the
TOSCA study). The TOSCA study provided detailed tables explaining
participant attrition; in the earlier studies, however, the details of
non-compliance were not defined.

3. Other adverse events

Table 4 summarises other adverse events besides weight gain
and metabolic parameters, which are reported above. We grouped
them into 'general', 'neurological', 'gastrointestinal', 'respiratory',
'cardiovascular' and 'other' side eJects. Both the TOSCA study and
Fleischhaker 2011 provided detailed information on adverse events
in their respective publications. Two trials reported unspecified,
serious adverse events but provided no details on what they were
(Snyder 2002; Reyes 2006a). Van Bellinghen 2001 reported no data
on adverse events.

4. Social functioning

One trial reported that scores on the Personal Assessment Checklist
significantly favoured risperidone over placebo in terms of social
relationships (mean change at endpoint = 1.3 for risperidone-
treated group compared with mean change at endpoint = 0.1 for
placebo-treated group) (Van Bellinghen 2001), but no SDs were
provided by the authors, and the number of participants in this
study was low (n = 13).

5. Parent satisfaction

Rundberg-Rivera 2015 (a secondary publication to the TOSCA
study) reported findings regarding parent satisfaction of those
who had participated in the TOSCA study. Parents completed the
Parent Satisfaction Questionnaire (PSQ), consisting of 18 items
(Stallard 1996), to evaluate the: (1) overall levels of satisfaction in
the study, (2) diJerences in satisfaction between responders and
non-responders, (3) diJerences in satisfaction based on treatment
assignment (placebo versus active treatment), and (4) relation of
study condition with parental confidence in managing problem
behaviours. The authors reported no statistically significant
diJerences between group allocation and parent satisfaction using
three items on the PSQ (items six, seven and 18; P value greater than
or equal to 0.72).

6. Family functioning, parent satisfaction, functioning at school

There was no information available on family functioning and
functioning at school.

Subgroup analysis

The systematic review became focused on risperidone, as there
was only one pilot study on quetiapine (Connor 2008), and one
on ziprasidone (Fleischhaker 2011), compared with the eight trials
on risperidone. In the first version of this review (Loy 2012),
which spanned studies from 2000 to 2008, there was no clinically
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significant diversity in doses of risperidone between studies. The
mean doses at endpoint ranged from 0.98 mg/day to 1.5 mg/day.
The TOSCA study used a higher dose of risperidone: for children
weighing less than 25 kg risperidone was dosed at 0.5 to 2.5 mg/
day and for those weighing more than 25kg dosing ranged from 0.5
to 3.5 mg/day.

There was inadequate information from the original papers to
do subgroup analyses by presence/absence of ADHD, presence/
absence of psychostimulants, or presence/absence of intellectual
disability. We note that Aman 2002 and Snyder 2002 conducted
a post-hoc analysis in a separate paper (Aman 2004), assessing
risperidone eJects in the presence/absence of psychostimulant
medicine in participants with ADHD and disruptive behaviour
disorders, and showed significant reductions in both disruptive
behaviour and hyperactivity compared to placebo, regardless of
concomitant stimulant use.

With regard to the duration of treatment, two pilot risperidone
studies were 10 weeks and four weeks (Findling 2000 and Van
Bellinghen 2001 respectively). Subsequent studies were mainly
six weeks in duration (Buitelaar 2001; Aman 2002; Snyder 2002;
TOSCA study); Armenteros 2007 lasted four weeks. The pilot
study on quetiapine was six weeks (Connor 2008); and the pilot
study on ziprasidone had a three-week baseline period for finding
the best individual dose, a six-week treatment period and two-
week washout period (Fleischhaker 2011). There was only one
study looking at six-month risperidone maintenance treatment
and 'time-to-symptom' recurrence (Reyes 2006a). Trial authors
reported that 'time-to-symptom' recurrence was significantly
longer in patients who continued risperidone than in those
switched to placebo.

D I S C U S S I O N

Summary of main results

Overall, there was some evidence of limited eJicacy of risperidone
in reducing aggression and conduct problems in the short
term in children and youths (aged five to 18 years) with
disruptive behaviour disorders (four to 10 weeks), from a small
number of studies in which there was some risk of bias of
overestimating the true intervention eJect. There were significant
methodological limitations (Quality of the evidence), which impact
on our confidence in the estimation of eJect. There is no
current evidence for the eJicacy of quetiapine and ziprasidone
on aggression and conduct problems in children and youths.
Earlier studies did not include psychosocial interventions and
stimulant medication treatments for comorbid ADHD in disruptive
behaviour disorders. Recently, however, there has been some
eJort to address this in response to clinical guidelines and best
clinical practice. So far there is only one trial which investigates
the risperidone augmentation/combination with simultaneous
stimulant medication and parent training in disruptive behavioural
disorders. Risperidone treatment is associated with significant
adverse events of weight gain and metabolic dysfunction.

For aggression, the diJerence in scores of 6.49 points on the ABC
‒ Irritability subscale (range 0 to 45) may be clinically significant.
Owen 2009 used a diJerence of seven points on the ABC ‒ Irritability
subscale as a measure of a clinically significant diJerence between
treatment and placebo for children and adolescents with autistic
disorder. Hassiotis 2009 used a diJerence of eight points on the

ABC ‒ Irritability subscale between the treatment and control
group to detect a clinically significant diJerence for challenging
behaviour in adults with intellectual disabilities. The meaning of
the diJerential findings on the two diJerent ABS subscales is
unclear. The scale splits aggression into two conceptually diJerent
constructs: reactive ("hot") and proactive ("cold"). From a clinical
perspective, it can be diJicult to distinguish between the two
types of aggression. When we look at the risperidone-only studies
(Buitelaar 2001; TOSCA study), the diJerential findings on the two
diJerent ABS subscales remain, though the eJect becomes larger
and more precise as the heterogeneity of the meta-analysis is
reduced when we take out the quetiapine study (Connor 2008). In
the future, we will consider pooling only risperidone studies.

For conduct problems, the diJerence in mean scores of 8.61 points
on the NCBRF-CP (range 0 to 48) is likely to be clinically significant.
A diJerence of seven or more points on NCBRF-CP by Reyes 2006a,
and a diJerence of at least eight points on NCBRF-CP by Tassé
1996, were considered to be clinically relevant diJerences between
treatment and placebo in children and adolescents with disruptive
behaviour disorders.

For weight gain, our meta-analyses suggest a range in the average
diJerences in weight gain from 2.14 kg to 2.37 kg over the
treatment period, depending on whether there was concomitant
administration of stimulant medication, which acts as an appetite
suppressant. While weight is well documented, other metabolic
side eJects — including hyperprolactinaemia — were not well
studied in the trials. However, these still need to be factored in
clinically, as part of the risk benefit consideration.

Please refer to Summary of findings for the main comparison.

Overall completeness and applicability of evidence

Ten RCTs assessed the eJicacy of atypical antipsychotics in
disruptive behaviour disorders in children and youths. Of these,
eight trials assessed risperidone, one assessed quetiapine and one
assessed ziprasidone. There were no RCTs in disruptive behavioural
disorders for olanzapine, aripiprazole and the other newer atypical
antipsychotics. Of the eight risperidone studies, three were pilot
trials. One was a pilot trial of risperidone augmentation for
treatment-resistant aggression in ADHD (Armenteros 2007); one
was a study of risperidone in the treatment of conduct disorder
(Findling 2000); and one was a pilot trial of risperidone in the
treatment of behavioural disturbances in children and youths
in residential care with borderline intellectual functioning (Van
Bellinghen 2001). The quetiapine trial was a pilot study of
quetiapine in the treatment of conduct disorder (Connor 2008).
The ziprasidone trial was also a pilot study of ziprasidone in
the treatment of severe conduct disorder/disruptive behaviour
disorders in children and youths (Fleischhaker 2011). Thus out of
the 10 included trials, five are pilot trials, which has implications in
terms of number of participants per trial.

There were small numbers of participants in five trials (38
participants or fewer) (Findling 2000; Buitelaar 2001; Van
Bellinghen 2001; Armenteros 2007; Connor 2008). This had a
significant impact on the power of the studies and the precision
of the estimate of the eJect. One trial had 50 participants
(Fleischhaker 2011); two trials had over 100 participants each
(Aman 2002; Snyder 2002); one had 168 participants (TOSCA study);
and one had over 300 participants (Reyes 2006a). Participants in the
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trials were between five and 18 years of age. There were no data for
children under five years. The study on quetiapine (Connor 2008),
which had a small sample size and was inadequately powered,
produced a non-significant result for aggression. The study on
ziprasidone was also underpowered and found no significant eJect
of the active agent (ziprasidone) compared with the placebo group
at the end of treatment (Fleischhaker 2011).

Aman 2002 and Snyder 2002 were larger, outpatient, multicentre,
randomised, double-blind controlled trials of risperidone and
placebo in children and youths with disruptive behaviour disorders
and sub-average IQ. Buitelaar 2001 was a randomised, double-
blind controlled trial of risperidone and placebo in inpatient youths
with disruptive behaviour disorders and an IQ between 60 and 90.
The TOSCA study was a large, multicentre trial. It had a complex
study design with three treatment components and may be viewed
as an augmentation study or a combination treatment study. What
is important about the trial design in terms of the findings is that
it sought to replicate ideal clinical treatment in the trial, with
all participants already receiving stimulants for ADHD and parent
training before the addition of risperidone.

Nine trials focused on acute eJicacy (Findling 2000; Buitelaar 2001;
Van Bellinghen 2001; Aman 2002; Snyder 2002; Armenteros 2007;
Connor 2008, Fleischhaker 2011; TOSCA study), with the duration
of intervention at four, six and 10 weeks. The tenth study was a six-
month maintenance trial looking at 'time-to-symptom' recurrence
(Reyes 2006a). The duration of a RCT is an important consideration
given the episodic nature of aggression, the natural waxing and
waning of conduct problems, and the stability and the chronicity
of the diagnosis of disruptive behaviour disorder, and in particular
of conduct disorder (Steiner 1997; Steiner 2007; Connor 2008).
Thus far, the follow-up period in the trials is not long enough to
demonstrate whether or not there is a sustained eJect. We await
the publication of the follow-up results from the TOSCA study.

Due to the short duration of treatment in most trials there was a
focus on short-term adverse events. Earlier trials focused on weight
gain, extrapyramidal side eJects and prolactin levels. Metabolic
side eJects were poorly addressed in earlier trials; they were better
documented in later trials (TOSCA study). Some trials continued as
open-label studies looking at safety, tolerability and continuation
of eJects of risperidone, but they were outside the parameters
of this review. The long-term, open-label studies of risperidone
in children with disruptive behaviour disorders were Turgay 2002,
Croonenberghs 2005, Findling 2006 and Haas 2008, with up to one
year's follow-up; and Reyes 2006b, with up to three years' follow-
up.

Seven trials — Findling 2000, Buitelaar 2001, Aman 2002, Snyder
2002, Reyes 2006a, Connor 2008, and the TOSCA study — focused
on a DSM-IV diagnosis of a disruptive behaviour disorder with
comorbid ADHD (American Psychiatric Association 2000); one trial
focused on treatment-resistant aggression in ADHD (Armenteros
2007); one trial measured behavioural symptoms instead of
diagnoses (Van Bellinghen 2001); and one trial focused on primary
DSM-IV diagnoses of conduct disorder, oppositional defiant
disorder and disruptive behaviour disorder not otherwise specified
(Fleischhaker 2011). Trials that used DSM-IV diagnoses would be
more applicable clinically. The majority of the trials included
participants with moderate-to-severe symptom severity and of
clinical concern. This reflected clinical practice and circumstances
where medication was warranted.

Seven trials included a significant number of participants with
sub-average to borderline IQ (range 36 to 84) (Findling 2000;
Buitelaar 2001; Van Bellinghen 2001; Aman 2002; Snyder 2002;
Reyes 2006a; Fleischhaker 2011), and only two trials, Reyes 2006a
and Fleischhaker 2011, provided information on numbers, with
approximately two-thirds of participants having an IQ greater than
84 and IQ greater than 55, respectively. Armenteros 2007, Connor
2008 and the TOSCA study specifically excluded participants with
sub-average IQ. Thus the studies represented a mixed sample.
In clinical practice, disruptive behavioural disorders are found in
children and youths with both sub-average and normal IQ and so
the sample from the reviewed trials appears to be generalisable to
the ones encountered in a clinical context.

With regards to the setting: eight studies were conducted with an
outpatient population; one study looked at children in residential
care (Van Bellinghen 2001); and one was carried out with inpatients
(Buitelaar 2001). Outpatient management would be the most
common in clinical practice and some children and youths with
intellectual disability/mental retardation may be in residential
care.

An important limitation in the evidence base was that earlier
trials did not address the issue of pre-existing or concurrent
use of psychosocial treatments for disruptive behaviour disorders
with medications, which is applicable in clinical practice. In
one trial (Buitelaar 2001), it was specified that the participants
had previously failed psychosocial treatment (contingency
management and social skills training) before starting intervention
with antipsychotic medication. Aman 2002 permitted behavioural
therapy if it had started 30 days before the trial. Armenteros 2007
and Connor 2008 allowed "pre-existing or current psychosocial
interventions". The remaining trials did not comment on
psychosocial interventions. There was no information in any of
the trials about how many participants actually had concomitant
psychosocial treatments and no further details of those treatments
were described. This limitation was addressed directly by the
TOSCA study, where all parents received evidence-based parent
training with monitoring of fidelity. This reflects ideal, optimal
clinical treatment and the implication is that future clinical trials
should incorporate psychosocial treatment into their designs.

Another limitation of the evidence was the comorbid treatment
of ADHD with stimulant medication. There was no information
available in earlier papers on the doses of stimulant medications
used by participants: this was addressed by the TOSCA study
to some extent. From baseline, there was a three-week, open-
label, stimulant titration followed by six weeks of a double-
blinded, placebo-controlled comparison of added risperidone
versus placebo. Blader 2014 critiqued the three-week duration of
the pre-treatment as not being long enough to establish an optimal
stimulant regime. In the Blader 2013 study of adjunctive sodium
valproate for ADHD children with aggression, the stimulant dosing
took five to seven weeks or longer (alongside behaviour therapy)
and, consequently, at least half the patients (82 out of 160 patients)
showed remission of their aggressive behaviour. This compares
with eight out 138 patients in the TOSCA study trial who responded
to stimulants in the lead-in phase. Blader 2014 also noted that
adherence to stimulant treatment was not specifically addressed in
the TOSCA study trial. ADHD symptom outcome was reported in a
secondary paper (Gadow 2014).
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Quality of the evidence

Important methodological limitations were present in the trials
included in this review. Some of the trials were carried out
pre-CONSORT statement of 2001 (Moher 2001), thus the level
of reporting currently expected was not available in the papers
describing these studies, particularly with regard to the allocation
concealment, randomisation and blinding processes. Fleischhaker
2011 did not follow the CONSORT standards. Reyes 2006a reported
that they were unable to exclude the possibility of selection bias
as only patients who responded to the initial acute treatment were
subsequently randomised. No protocol was available for any of the
trials. Three of the eight trials implemented a one-week placebo
run-in to exclude placebo responders (Aman 2002; Snyder 2002;
Connor 2008). One critique of this design was that placebo washout
causes artificial inflation of the numbers apparently responding
to the active drug and reduction of the numbers apparently
responding to placebo (Jackson 2005, cited in Timimi 2008).

The overall attrition rate was relatively high, varying between
0% and 40% in the intervention group and 0% and 70% in the
control group. This group of participants is diJicult to study
as, by definition, children and youths with disruptive behaviour
disorders may not adhere to the rules of the treatment and research
protocol; they may be oppositional and may not come for follow-up
appointments, and they may be itinerant. Therefore high dropout
rates may be expected.

There were shortcomings in dealing with incomplete outcome
data, in particular the use of the last observation carried forward
as an imputation method to address incomplete data (Buitelaar
2001; Aman 2002; Snyder 2002; Reyes 2006a; Armenteros 2007).
Criticisms against this method are that it is based on the underlying
assumption that an individual’s missing value has not changed
from the previously measured value and that it fails to account
for the uncertainty about missing values (Wood 2004; Sterne 2009)
and risk, resulting in standard errors that are too small (Sterne
2009) or CIs that are too narrow (Higgins 2011a). On the other
hand, a limitation of the TOSCA study is that the published data are
based on analysis of those who completed the study only, and the
sensitivity analyses are not available for comparison. The overall
implication is a potential risk of attrition bias, which may lead to an
overestimation of the eJect size.

Another methodological shortcoming is that there are significant
overlaps in theoretical construct and measurement of aggression
and conduct problems (Jensen 2007a; Calles 2011). There are
no current gold standard measures of aggression or conduct
problems. One implication is that by using diJerent measures and
reporting standards, it is challenging to pool the results for the
purpose of a meta-analysis or to understand the results from a
clinical perspective.

All earlier trials had some degree of pharmaceutical support
or sponsorship. Fleischhaker 2011 was an investigator-initiated
trial, financially supported by a pharmaceutical company. One
trial specifically stated that the authors analysed all the data
and completed all the writing (Connor 2008). From email
correspondence (Loy 2016a [pers comm], we learned that the
TOSCA study originally requested a pharmaceutical company
to sponsor the study medication. Due to lack of agreement
over certain issues, this fell through, except for one trial
site. Subsequently, the authors obtained funding from the

National Institute of Mental Health (NIMH) to purchase the study
medications (both stimulant and risperidone and placebo) from
an independent pharmacy. Only one study site, from which
approximately 50 participants were recruited, received medication
sponsored by the pharmaceutical company. It is possible that the
centre used pharmaceutical-supplied medication for one or two
participants only. There were 168 participants in the trial. The
lead author's view from this trial was that the pharmaceutical
involvement was virtually nonexistent. There was no information
available regarding this for the remainder of the trials.

For each trial included in the review, there were some areas of
unclear bias and these are listed in the 'Risk of bias' tables, beneath
the Characteristics of included studies tables. The overall quality
of four trials was better than the others (Aman 2002; Snyder 2002;
Reyes 2006a; TOSCA study), due to these trials being adequately
powered and more methodologically rigorous, and therefore more
trustworthy. Overall, we graded the quality of evidence as low, with
the exception of the TOSCA study (Figure 3). Further research is
very likely to have an important impact on our confidence in the
estimate of eJect and is likely to change the estimate, given all the
study limitations as well as methodological shortcomings. These
are also listed in Summary of findings for the main comparison.

Potential biases in the review process

We conducted a comprehensive review of published literature from
databases and trial registers and extracted and synthesized the
available information. However, we cannot be confident about
the grey literature. We acknowledged the authors who replied
to our queries for further clarification in the original review (Loy
2012); and acknowledge those who replied in this update (see
Acknowledgements). There were authors who did not reply to our
requests for further information and, therefore, we had to classify
some aspects of the trials as 'unclear' especially with regards to
methodological issues. This has an impact on our 'Risk of bias'
assessment and GRADE assessment in terms of downgrading the
evidence.

Agreements and disagreements with other studies or
reviews

DiJerences to the previous version of this review, Loy 2012,
include the addition of two new trials (one of which was
published in a peer review journal (TOSCA study), and the
other published as a conference poster (Fleischhaker 2011)); the
synthesis of additional and combined data into one analysis; the
discovery of two trials that were terminated at the recruitment
stage and were never completed (one due to slow recruitment
(NCT00279409), and the other due to drug formulation availability
issues (ISRCTN95609637)); and recent updates in the literature.

Since the publication of our review in 2012 (Loy 2012), a number
of new, clinical guidelines have been developed. The original
guideline was the "TRAAY- Treatment recommendations for the use
of antipsychotics for aggressive youth" (Pappadopulos 2003). Since
2012, the Treatment of Maladaptive Aggression in Youth (T-MAY)
Center for Education and Research on Mental Health Therapeutics
(CERT) Guidlines I and II have been developed (Knapp 2012; Scotto
Rosato 2012). Scotto Rosato 2012 recommended using evidence-
based, psychosocial interventions as the first line of treatment;
targeting the underlying disorder first; considering individual
psychosocial and medical factors in the selection of drugs, if
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evidence-based medication treatment is initiated; avoiding the use
of multiple, psychotropic medications simultaneously; and careful
monitoring of treatment response by using structured rating scales,
as well as careful monitoring for side eJects.

Canadian guidelines on pharmacotherapy for disruptive and
aggressive behaviour in children and adolescents with ADHD,
oppositional defiant disorder and conduct disorder suggest
that atypical antipsychotics are introduced only if psychosocial
interventions have not shown adequate improvement (Gorman
2015). Risperidone received a conditional recommendation in this
guideline due to risk of adverse eJects. The results of this review
are consistent with the role of risperidone given in these clinical
guidelines. Only one trial in this review — the TOSCA study —
closely resembles best, real world, clinical practice as outlined in
the treatment recommendations.

A review by Pappadopulos 2006 reported a mean eJect size of
0.9 for aggression for risperidone in treating disruptive behaviour
disorders in children and adolescents. The studies in Pappadopulos
2006, which required eJect-size calculations for multiple raters,
were averaged to determine the overall eJect size. There were
two duplications in this review as both Aman 2004 and LeBlanc
2005 were not stand-alone studies but described post-hoc analyses
of the data from Aman 2002 and Snyder 2002 combined. The
review also included some studies of children and youths with
autistic spectrum disorder and disruptive behaviour disorders in
the same analysis while autism spectrum disorder was not in
our inclusion criteria. The eJect size reported in Pappadopulos
2006 is large compared to the small eJect size from our meta-
analysis for aggression for risperidone. The diJerence in our view
is probably due to the inclusion of studies of children and youths
with autistic spectrum disorder and comorbid disruptive behaviour
disorders. Pappadopulos 2006 summarised and averaged the
published eJect sizes instead of conducting a meta-analysis and
this may have led to an overestimation of the eJect size. The
analysis by Jensen 2007b was similar to our review. There were
six studies in the Jensen 2007b review with the exception of
Armenteros 2007 and Connor 2008. Another issue was that the
two reviews — Pappadopulos 2006 and Jensen 2007b — did not
present CIs alongside the eJect sizes. Since 2009, the sixth edition
of the American Psychological Association's Publication Manual
states that “estimates of appropriate eJect sizes and confidence
intervals are the minimum expectations” (American Psychological
Association 2010, p 33).

Seida 2012 published a report called, "Antipsychotics for children
and young adults: a comparative eJectiveness review". This is
a broad (non-Cochrane) systematic review of the eJectiveness
and safety of first- (FGA) and second-generation antipsychotics
(SGA) for patients aged 24 years and younger with psychiatric and
behavioural conditions. Because the authors focused on breadth,
there is less depth in their analysis. A useful feature of this review
is the authors' highlight of the number of studies looking at
eJectiveness (FGA versus SGA) and eJicacy (drug versus placebo).
They also identified the same eight studies for disruptive behaviour
disorder. Their conclusion is that youths treated with risperidone
had greater improvement on behavioural symptom measures and
on CGI measures compared to placebo, with moderate strength of
evidence. This is in contrast with our more conservative estimate of
the eJect.

Pringsheim 2012 reported a non-Cochrane systematic review in
December 2012, subsequent to our Cochrane Review, with the
same eight trials and similar findings to ours. Duhig 2013 is a
non-Cochrane, non-systematic review, specifically examining the
eJicacy of risperidone studies in children and adolescents with
disruptive behavioural disorders. The authors cited the same
seven trials of risperidone included in this review with similar
findings. Pringsheim 2015 is a non-Cochrane, systematic review
of RCTs of antipsychotics, lithium and anticonvulsants. They
included 11 RCTs of antipsychotics and seven RCTs of lithium and
anticonvulsants. The authors concluded that there is "moderate
quality evidence that risperidone has a moderate-to-large eJect
in conduct problems and aggression in youth with sub-average IQ
and ODD [oppositional defiant disorder], CD [conduct disorder] or
DBD-NOS [disruptive behaviour disorder - not otherwise specified],
with and without ADHD, and high-quality evidence that risperidone
has a moderate eJect on disruptive and aggressive behaviour in
youth with average IQ and ODD or CD, with or without ADHD".
The authors also concluded that the evidence to support the use
of antipsychotics and mood stabilizers is of low quality except for
risperidone. Again, our findings are more conservative.

Our review does not include general expert opinion, commentary or
partial reviews (Nevels 2010; Teixeira 2013b); or inpatient treatment
of aggression in youths (Deshmukh 2010).

The TOSCA study group have published the results of their 12-
month naturalistic follow-up (Gadow 2016), with an aim to report
on the treatment regime, behavioural outcomes and adverse
events. Following the nine-week trial, blinded treatment of clinical
responders continued until week 21 (Findling 2017). (Results were
not available at the cut-oJ date for this review, 19 January 2017,
and therefore have not been included.) APer week 21, study blind
was broken and study staJ assisted families to find ongoing care.
According to the authors, aPer week 21, treatment was no longer
free of charge to the families (Gadow 2016). At 12 months, there
were 108 participants available for the follow-up (basic = 55;
augmented = 53), comprising 64% of the original sample. Of the
participants, 43% in the augmented group and 36% in the basic
group adhered to their assigned medication regimen; 23% in the
augmented group and 11% in the basic group were not taking
medications. About half of the participants were receiving modified
drug treatment consisting of multiple drugs, including alpha
agonists, selective serotonin reuptake inhibitors (SSRIs) and anti-
epileptics, in addition to stimulants and atypical antipsychotics
in various permutations. While both treatment strategies were
associated with clinical improvement at follow-up, and primary
behavioural outcomes did not diJer significantly, parents still rated
45% of participants as impaired 'oPen or very oPen' from ADHD and
as non-compliant or aggressive. The authors raised issues of the
impact of terminating parent training aPer week 21, and the impact
of the unaJordability of the recommended treatment on long-term
outcomes (Gadow 2016).

It is important to note the theoretical concerns and themes in
the literature regarding short- and long-term side eJects, and
ultimately safety concerns for children and youth, to have a sense
of the extent and depth of the problem (Devlin 2015). This will aJect
the risk‒benefit consideration and impact on decision on starting,
adhering to, and persisting in treatment (Murphy 2015).

The weight gain reported in our review is of concern. It is
unclear if the eJect will attenuate over time. Correll 2009
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suggests that interpretation of data may be hampered by
variables prior to antipsychotic medication exposure, which can
obscure cardiometabolic eJects. In his prospective cohort study
of weight and metabolic changes in paediatric patients naive to
antipsychotic medication, 22.1% (60 participants) of the sample
(272 participants) had disruptive or aggressive behaviour disorders.
The rest had mood or schizophrenia spectrum disorders. APer a
median of 10.8 weeks of treatment, weight increased by 5.3 kg (95%
CI 4.8 to 5.9 kg) in those treated with risperidone (135 participants).
However, other authors of open-label studies of risperidone for
disruptive behaviour disorders in children and youth suggest that
weight gain was greatest early on and levelled oJ between six and
12 months (Croonenberghs 2005, 504 participants; Turgay 2002, 77
participants) and two years (Reyes 2006b, 35 participants). About
half of the mean weight gain of participants on risperidone at year
one was attributable to developmentally expected growth (Turgay
2002; Findling 2004; Croonenberghs 2005).

In the 12-month follow-up of the TOSCA trial (Gadow 2016),
the group exposed to risperidone treatment (augmented group)
experienced an increase in weight from the end of acute treatment
(week nine) till week 52, and weight gain was maintained at
week 52, while the non-exposed group (basic group) experienced
decreased weight over time. Both groups had prior, concurrent
stimulant treatment. The augmented group also had elevated
prolactin levels (59%) compared to the basic group (5%) at 52
weeks (Gadow 2016). In a systematic review of cardiometabolic and
endocrine side eJects of atypical antipsychotics in children and
adolescents, De Hert 2011 reported that risperidone was associated
with intermediate weight gain (1.76 kg, 95% CI 1.27 to 2.25; 1200
participants).

Apart from weight gain, other cardiometabolic side eJects
like abdominal adiposity, hypertension, dyslipidaemia, insulin
resistance and metabolic syndrome have been reported in children
and youths treated with atypical antipsychotics (Devlin 2015).
Recent estimates from longitudinal studies suggest that SGA-
treated children have a threefold greater risk of developing type 2
diabetes compared with untreated children. If there are problems
of childhood obesity, it is associated with vascular damage in
childhood, and with greater risk of cardiovascular disease in
adulthood and at an earlier onset (Devlin 2015). Research into some
genetic variants that may be useful in predicting cardiometabolic
side eJects in SGA-treated children is still in its infancy (Devlin
2015).

It is known that risperidone can increase prolactin levels (Perkins
2004). One issue is that children may not have more common side
eJects of hyperprolactinaemia like galactorrhoea, amenorrhoea
and sexual dysfunction. One concern is that hyperprolactinaemia
at levels leading to hypogonadism may be associated with
osteoporosis (Almandil 2011). Other (unconfirmed) potential risks
from childhood hyperprolactinaemia are risk of breast cancer and
pituitary tumours (Perkins 2004; Correll 2008). Little is known about
the long-term eJects of risperidone treatment received early in the
developmental course. In one animal study, adult rats treated with
risperidone during development are hyperactive (Bardgett 2013).
The authors queried whether chronic antipsychotic drug use in
a paediatric population may modify brain development and alter
neural set points for future specific behaviours.

Vitiello 2009 proposed that short-term use of atypical
antipsychotics includes a treatment course of less than six months,

an intermediate treatment course of 18 months and long-term
use as beyond that. The authors' view is that distal benefit/
risk ratio remains to be determined for long-term treatment for
atypical antipsychotics in general for children and adolescents.
Caccia 2011 did a review on antipsychotic toxicology in children.
The authors raised multiple, pertinent issues relating to further
research on mechanisms underlying adverse eJects, genetic risk
of specific toxicities induced by antipsychotics and, because long-
term safety data are limited, advocated for permanent, systematic
and collaborative epidemiological assessments and quantification
for long-term monitoring in this age group.

This challenge of a pharmacovigilance system has been taken up
by the SENTIA (Safety of Neuroleptics in Infancy and Adolescence)
project, which is an online monitoring registry in Spain (Palanca-
Maresca 2014). Another initiative, called the PERS (Pediatric
European Risperidone Studies) project, plans to look at long-
term tolerability in a two-year pharmacovigilance in children
and adolescents with conduct disorder and normal intelligence
(Glennon 2014).

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

Implications for practice

There is some limited evidence that risperidone reduces aggression
(low-quality evidence) and conduct problems (moderate-quality
evidence) in the short term in children and youths (aged five to
18 years) with disruptive behaviour disorders. A recent study has
added some weight to this evidence but has not changed the
overall findings (TOSCA study). The overall eJect from our meta-
analysis is small and may be clinically meaningful. The children and
adolescents in the trials were recruited from both inpatient and
outpatient populations so findings are potentially generalisable.
There is currently no evidence to support the use of quetiapine,
ziprasidone or any other atypical antipsychotics for disruptive
behaviour disorders in children and adolescents. There are no
research data for children under five years of age.

These findings, however, are based on a small number of studies
conducted in clinical sites in which there was some risk of bias
resulting in a overestimation of the true intervention eJect due to
methodological shortcomings. These include: lack of detail in the
reporting of the implementation of the trials; usage of enriched
designs; the risk of selection bias; and the risk of attrition bias. Trials
that were inadequately powered had non-significant results. There
is large heterogeneity of the population, including sub-average
and borderline IQ. Only one controlled trial investigated long-term
eJicacy (Reyes 2006a), suggesting that the therapeutic eJects of
risperidone may be maintained to some extent (with a small eJect
size) for up to six months. The trials do not address the issue of
pre-existing or comorbid psychosocial interventions except for the
TOSCA study. Comorbid stimulant medication and its dosage is
poorly addressed, although the recent trial by the TOSCA study
provides some data on this. Overall, the limitations of the evidence
and the very limited number of high-quality trials conducted (only
four out of 10 trials) requires caution in the interpretation of
findings.

The participants taking risperidone gained, on average, between
2.14 kg and 2.37 kg (low-quality evidence) over the treatment
period of six to 10 weeks. It is unclear if this eJect will attenuate over
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time. There are a paucity of data regarding metabolic side eJects in
these trials.

The use of risperidone ultimately needs to be contextualised
and be regarded as one of the potential, carefully considered,
targeted and time-limited interventions in the whole continuum of
care available for children and youths with disruptive behaviour
disorders. The TOSCA study utilized risperidone augmentation/
combination treatment strategy with stimulant and parent training
and is the closest to ideal, real world clinical practice and current
clinical guidelines.

A key question posed by Jensen 2014 is: "How much 'pretreatment'
should be provided and for how long, before augmentation with the
addition of atypical antipsychotic?" (p 950). Aggression treatment
guidelines (TRAAY (Pappadopulos 2003) and T-MAY (Scotto Rosato
2012)) generally suggest more intensive or longer periods of
psychosocial treatment, longer periods of stimulant medication,
more flexible dosing of stimulant optimisation in the monotherapy
lead-in phase (Blader 2013; Blader 2014), and testing of alternative
stimulant medications (Jensen 2014) before augmentation with
risperidone is considered.

Implications for research

In our original review (Loy 2012), we flagged that, from an ethical
perspective, add-on medication studies may be the preferred
clinical design for future trials. This is to ensure that participants
are being optimally treated for comorbid ADHD or have previously
received/are receiving concurrent psychosocial intervention, or
both (Jensen 2007a). It is important to have details of the
concomitant interventions made explicit as well. In this review,
the TOSCA study is the only trial to have done this so far. A key
implication for research is to have more trials of this design in the
future. The follow-up results of the TOSCA study, reported in Gadow
2016, also raised questions about the long-term eJectiveness and
the possible eJect of long-term parent training on outcomes.

Another implication for research concerns the issue of
measurement. There remains some uncertainty and lack of
consensus regarding nosology in aggression literature, due to
heterogeneity in aggressive behaviour and multiple subtypes of
aggression proposed (Collett 2003). The rating scales for aggression
may measure traits of impulsive aggression or aggressive acts.
Jensen 2007a has recommended that both should be assessed in
clinical trials. This has not occurred in trials to date. Further work to
delineate consensus in measurement or establish a gold standard
method to measure aggression and conduct problems would be
useful in this field.

Further research on disruptive mood dysregulation disorder
(DMDD) is required to further clarify its construct validity and
treatment parameters. In the future, it is unclear if DMDD will
remain under the depressive disorder classification or becomes a
subtype of ODD (Baweja 2016, Freeman 2016, Evans 2017).

A future area of research may include screening for trauma history
and its treatment and investigation into whether trauma is a
contributor to treatment resistance in this group of patients.
The role of anxiety as a mediator in the treatment of disruptive

behaviours in children and youth is worth exploring further
(Arnold 2015). While outside the parameters of this review, an
intriguing finding from the TOSCA study is that an improvement
in anxiety mediates an improvement in disruptive behaviour
disorders (Arnold 2015), with the authors suggesting that anxiety
results in aggression due to the fight or flight response. This has
potential implications for focusing treatment on existing anxiety in
children and youths presenting with disruptive behaviour disorders
and aggression.

It would be useful for future research to include measures of school
and family functioning to assess social functioning of this patient
group in more detail. Furthermore, it would be informative to
further investigate the eJectiveness of interventions in particular
subgroups such as girls with disruptive behaviour disorder and
those with disruptive behaviour disorder and intellectual disability.
Qualitative studies with youths with disruptive behaviour disorders
and their families are needed to understand the acceptability of
atypical antipsychotics from their perspectives.

Recently, there is a concern of under-representation of harm
associated with possible miscoding of data in the area of
antidepressant treatment for children and adolescents (Cipriani
2016; Sharma 2016). The authors have called for greater
transparency and access to individual patient-level data and case
report forms, rather than a reliance on published data, to minimise
this risk. The European Medicines Agency has draPed a policy
document for public consultation recommending that there should
be greater access to analysable data from future clinicals trials
(European Medicines Agency 2014).

Overall, this review highlights the limited evidence base regarding
the use of atypical antipsychotics for disruptive behaviour
disorders in children and youths. There is a need for more
adequately powered and high-quality trials of longer duration
and trials on other atypical antipsychotics besides risperidone.
Pharmacovigilance studies are currently underway, which will
hopefully shed more light on the long-term eJects and safety
of atypical antipsychotics in children and youths with disruptive
behaviour disorders.
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Methods Double-blind, randomised controlled trial of risperidone solution and placebo

Participants Setting: outpatients, multicentre

Sample size: 118; 55 active treatment (reported for 52 participants); 63 placebo

Sex: 97 males, 21 females

Age range: 5 to 12 years

Mean age: active treatment 8.7 (SD = 2.1) years; placebo 8.1 (SD = 2.3) years

IQ range: 36 to 84

Inclusion criteria: ≥ 24 (70th percentile) on the Conduct Problem subscale of the Nisonger Child Be-
haviour Rating Form

Diagnosis: DSM-IV diagnosis of conduct disorder, oppositional defiant disorder, or disruptive behav-
iour disorder not otherwise specified

Comorbidity: 70 ADHD (33 active treatment; 37 placebo)

Withdrawn/dropouts: 31 withdrawn (12 active treatment; 19 placebo)

Other interventions

1. Use of consistent doses of psychostimulants was permitted if the dose had been stable for at least 30
days before the start of the study.

2. Behavioural therapy was permitted if it was initiated at least 30 days before the start of the study.

3. No changes to psychostimulant use or behavioural therapy were allowed during the trial.

Interventions Intended dose: risperidone solution 0.01 mg/kg increasing to 0.02 mg/kg on day 3

Mean dose at endpoint: 1.16 mg/day (mean 0.037 mg/kg per day)

Outcomes Primary outcomes: Conduct Problem subscale of the Nisonger Child Behaviour Rating Form

Aman 2002 
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Secondary outcomes: Aberrant Behaviour Checklist, Behaviour Problem Inventory, Clinical Global Im-
pression ‒ Severity Rating Scale, Clinical Global Impression ‒ Change Scores, Visual Analogue Scale of
the target symptoms

Follow-up interval: 6 weeks

Notes Imputation method for incomplete data: last observation carried forward (LOCF) (p 1339)

Funding/support

1. "Supported by Janssen Research Foundation" (p 1344).

2. "Study medication was provided by Janssen Research Foundation" (p 1338).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Randomly assigned" (p 1338) ‒ insufficient information.

Allocation concealment
(selection bias)

Unclear risk Not stated.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Appearance and taste of solutions were identical. All trial medications were la-
belled with the protocol number, medication number, lot number and strata.
A tear-oJ label was provided on each box of study medication which contained
the medication code. The label was placed in the Case Report Form on the ap-
propriate page. The code should only be broken in case of an emergency (Loy
2011b [pers comm]).

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk 12 participants (22%) in the risperidone and 19 (30%) in the placebo group
withdrew. 4 in the risperidone and 15 in the placebo group due to insufficient
response, 2 in risperidone because of adverse events, 3 in risperidone due
to non-compliance, 1 in risperidone and 3 in placebo lost to follow-up, 1 in
risperidone and 1 in placebo withdrew consent and 1 in risperidone lost med-
ication. No efficacy data were recorded for 3 patients in the risperidone group
and hence they were not included in any efficacy analyses (but the authors
stated to have used an intention-to-treat analysis).

Selective reporting (re-
porting bias)

Unclear risk Protocol unavailable.

Other bias Unclear risk 1-week placebo run-in "to rule out placebo responders" (p 1338).

Aman 2002  (Continued)

 
 

Methods Double-blind, randomised controlled trial of risperidone and placebo, added to pre-existing stimulants

Participants Setting: outpatients, 1 centre

Sample size: 25; 12 active treatment, 13 placebo

Sex: 22 males and 3 females

Armenteros 2007 
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Age range: 7 to 12 years

Mean age: active treatment 7.3 (SD = 3.7) years; placebo 8.8 (SD = 3.1) years

IQ range: IQ ≥ 75

Inclusion criteria: DSM-IV criteria for ADHD; aggression criteria documented by the presence of 3 acts
of aggression in the past week, 2 of which had to be acts of physical aggression against other people,
objects or self. Patients had an Aggression Questionnaire Predatory ‒ Affective index score of 0 or be-
low indicating primarily an affective or impulsive type of aggression, Clinical Global Impressions ‒
Severity score ≥ 4 (moderately ill)

Comorbidity: All ADHD

Withdrawn/dropouts: 2 withdrawn (1 active treatment, 1 placebo)

Other interventions

1. Patients were required to have been treated with a constant dose of stimulant medication during the
3 weeks before entering the study and still meet the aggression criteria.

2. Type and dose of concomitant stimulant not controlled for (p 564).

3. Patients were allowed to continue receiving any psychosocial treatment that was in place before en-
tering the study.

4. Patients were not allowed to seek psychosocial interventions during the study.

Interventions Intended dose: 0.5 mg/day at bedtime individually regulated until optimum efficacy. Max 2 mg a day

Mean end dose: 1.08 mg/day

Outcomes Primary outcomes: Children's Aggression Scale ‒ Parents, Children's Aggression Scale ‒ Teachers

Secondary outcomes: Conners' Parent Rating Scale, Conners' Teacher Rating Scale, Clinical Global Im-
pression ‒ Improvement, Clinical Global Impression ‒ Severity

Follow-up interval: 28 days

Notes Imputation method for incomplete data: "data from last known prior session were used for subse-
quent missing time points" (LOCF)

Funding/support: "This study was supported by Janssen Pharmaceuticals" (p 558).

Declaration: Dr Armenteros has received research support and is on the speakers' panel of Janssen
Pharmaceuticals. The other authors have no financial relationships to disclose (p 564).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Assignment of subjects to treatment groups was carried out by following a ta-
ble of random permutations, which balanced the number of subjects in each
group. The research staJ was not informed of the length of the permutation-
s." (p 560).

Allocation concealment
(selection bias)

Unclear risk No stated.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "All of the subjects and clinical and research staJ were blind to treatment con-
dition" (p 560).

Armenteros 2007  (Continued)
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 1 participant (8%) in the risperidone group dropped out of the study after 1
week of treatment and 1 participant (8%) in the placebo group also dropped
out of the study after 2 weeks of treatment. In both cases, participants failed to
comply with treatment regulations. The rest of the sample completed the 28
days of treatment as per protocol (p 561).

Selective reporting (re-
porting bias)

Unclear risk Protocol unavailable. Possible reporting bias as dichotomous results were pre-
sented while no differences in mean scores were detected.

Other bias High risk Small number of participants therefore a limited power to detect differences.

Armenteros 2007  (Continued)

 
 

Methods Double-blind, randomised controlled trial of risperidone and placebo

Participants Setting: inpatients (2 centres)

Sample size: 38; 19 active treatment, 19 placebo

Sex: 33 males, 5 females

Age range: 12 to 18 years

Mean age: active treatment 14 (SD = 1.5) years; placebo 13.7 (SD = 2.0) years

IQ range: 60 to 90

Inclusion criteria: persistent overt aggressive behaviour as evidenced by ≥ 1 on Overt Agression Scale
‒ Modified; failure of behavioural treatment. Participants were included if "their aggressive behav-
ior failed to respond to behavioral treatment approaches (typically, these behavioral treatments in-
volve contingency management and social skills training delivered on an individual basis for at least 2
months)." (p 240)

Diagnosis: DSM-IV criteria conduct disorder, oppositional defiant disorder

Comorbidity: ADHD (14 active treatment, 12 placebo)

Withdrawn/dropouts: 2 withdrawals (2 placebo)

Interventions Intended dose: from 0.5 mg twice daily increased by 1 mg up to 5 mg. As fixed as possible, could be ad-
justed down if adverse event present.

Mean end dose: 63% on 3 mg a day, mean 2.9 mg (1.5 to 4 mg)

Outcomes Primary outcomes: Clinical Global Impression ‒ Severity scale

Secondary outcomes: Overt Aggression Scale ‒ Modified, Aberrant Behaviour Checklist (all scales
nurse and teacher-rated)

Follow-up interval: 6 weeks

Notes Imputation method for incomplete data: last observation carry forward (LOCF) (p 242)

Funding/support: "Supported by Janssen-Cilag, BV, Tilburg, the Netherlands" (p 239)

Buitelaar 2001 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Randomization code had been generated by computer in block of four num-
bers" (p 241).

Allocation concealment
(selection bias)

Unclear risk Not stated.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk "Dosage was adjusted by the responsible psychiatrist who was blind to the
treatment" (p 241).

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "Two participants (11%) in the placebo group stopped treatment during the
double-blind period because of lack of therapeutic effects and uncontrollable
aggressive behavior" (p 242).

Selective reporting (re-
porting bias)

Unclear risk Protocol unavailable.

Other bias High risk No reason given why 145 approached and 49 found to be eligible. "Greater
severity of psychosocial stressors in the risperidone group" (p 242).

Buitelaar 2001  (Continued)

 
 

Methods Double-blind randomised controlled trial of oral quetiapine and placebo

Participants Setting: single site, outpatients

Sample size: 19; 9 active treatment, 10 placebo

Sex: 74% male

Age range: 12 to 17 years

Mean age: 14.1 (1.6) years

IQ range: excluded significantly sub-average IQ, assessed by the clinician, based on school history

Inclusion criteria: primary psychiatric diagnosis of conduct disorder, moderate to severe aggressive
behaviour as evidenced by Overt Aggression Scale score ≥ 25, Clinical Global Impressions ‒ Severity
score ≥ 4

Comorbidity: ADHD in active 8 and control 7

Withdrawn/dropouts: 8 withdrawals (1 active treatment, 7 placebo)

Other interventions: current psychosocial therapies were allowed in the protocol as long as therapy
was not changed during the study

Interventions Intended dose: 25 mg twice daily, by day 14 at least 200 mg, after day 14 up to 800 mg at the discretion
of a clinician

Connor 2008 
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Mean dose at endpoint: 294 (± 78) mg/day, range 200 to 600 mg/day, average weight adjusted 4.5 (±
2.5) mg/kg per day

Outcomes Primary outcomes: Clinical Global Impression ‒ Severity, Clinical Global Impression - Improvement
scales

Secondary outcomes: Overt Aggression Scale ‒ parent-rated, Conners' Parent Rating Scale ‒ conduct
problem subscale, Quality of Life Enjoyment and Satisfaction Questionnaire

Follow-up interval: 6 weeks

Notes Imputation method for incomplete data: used mixed-effect longitudinal analysis (p 146)

Funding/support: this study was supported by an Investigator Initiated Grant from Astra Zeneca Phar-
maceuticals (p 153). Dr Connor and McLaughlin analysed all the data and completed all the writing of
this submission (p 153). First author is a consultant for Shire Pharmaceuticals.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not stated.

Allocation concealment
(selection bias)

Unclear risk Not stated.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "Study medication was blinded and encapsulated by placing whole tablets in-
to identical-looking tablets by institutional research pharmacist" (p 144).

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 1 participant (11%) withdrew from the medication (quetiapine) group due to
side effects. 5 participants withdrew from the placebo group due to lack of effi-
cacy and 2 withdrew due to protocol violation (70%).

Selective reporting (re-
porting bias)

Unclear risk Protocol unavailable.

Other bias High risk 1-week single-blind placebo to start with. Small sample size and therefore lim-
ited power to detect differences.

Connor 2008  (Continued)

 
 

Methods Randomised double-blind control trial of risperidone and placebo

Participants Setting: outpatients, 1 centre, inner city academic outpatient medical centre

Sample size: 20; 10 active treatment, 10 placebo

Sex: 19 male, 1 female

Age range: 5 to 15 years

Findling 2000 
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Mean age: 9.2 (2.9) years (range 6 to 14 years)

IQ range: IQ more than 70

Diagnosis: DSM-IV of conduct disorder

Inclusion criteria: Clinical Global Impression ‒ Severity score moderate severity; Child Behaviour
Checklist aggression subscale T-score 2 SD or more above mean for age and gender-matched peers

Comorbidity: moderate to severe ADHD excluded

Withdrawn/dropouts: 11 withdrew (4 active treatment, 7 placebo)

Other Interventions: psychosocial interventions not mentioned

Interventions Intended dose: for under 50 kg, 0.25 mg increasing to 1.5 mg; and for over 50 kg, 0.5 mg increasing to 3
mg

Mean dose at endpoint: 0.028 (± 0.004) mg/kg per day (range 0.75 to 1.50 mg/day)

Outcomes Primary outcomes: Rating of Aggression Against People and Property Scale

Secondary outcomes: Conners' Parent Rating Scale ‒ conduct problem subscale, Child Behaviour
Checklist, Clinical Global Impression - Severity, Clinical Global Impression - Improvement

Follow-up interval: 10 weeks

Notes Imputation method for incomplete data: unclear from the published study

Funding/support

1. This work was supported in part by Janssen Research Foundation (The Stanley Foundation) (p 1).

2. Medication and placebo were supplied by Janssen (p 3).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A random number list. The list was kept in the Center for Drug Research and
not was not accessible to either PI or other study raters.

Allocation concealment
(selection bias)

Low risk A random number list. The list was kept in the Center for Drug Research and
not was not accessible to either PI or other study raters.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Risperidone and placebo matched in appearance. The blind was not broken
during the course of the trial.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Of the 10 youths assigned to risperidone, 6 completed the entire study (40%
attrition): "3 youths who were assigned to receive risperidone were withdrawn
by their guardian because of lack of effect, and 1 youth who received risperi-
done was withdrawn from the study during week 4 because of the develop-
ment of a rash" (p 511).

Only 3 youths who received placebo finished the trial (70% attrition): "4
patients assigned to placebo were withdrawn from the protocol by their
guardians because of lack of benefit, 2 more were withdrawn from the study

Findling 2000  (Continued)
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by the PI because of non-compliance with study procedures, and 1 youth ran-
domly assigned to placebo was lost to follow-up" (p 511).

Selective reporting (re-
porting bias)

Unclear risk Protocol unavailable.

Other bias High risk Small sample size and therefore limited power to detect differences.

Findling 2000  (Continued)

 
 

Methods Randomised double-blind control trial of ziprasidone and placebo

Participants Setting: outpatients; single site

Sample size: 50; 25 active treatment and 25 placebo

Sex: not reported

Age range: 7 to 17 years

Mean age: active treatment 11.5 (± 2.4) years, placebo 12.2 (±2.5) years

IQ range: no average IQ reported; IQ greater than 55

Inclusion criteria: primary diagnosis of conduct disorder or oppositional defiant disorder or disruptive
disorder not otherwise specified; score of > 21 on Nisonger Child Behavior Rating Form Typical IQ Ver-
sion scales for conduct and oppositional behaviour disorders at screening

Comorbidity: no specific report on the assessment of comorbid ADHD.

Withdrawn/dropouts: 22 (44%) participants completed the study; 12 in the active arm and 10 in the
placebo arm

Other interventions: psychosocial interventions not mentioned

Interventions Intended dose: oral suspension of ziprasidone (Zeldox) vs placebo. Patients with a body weight ≤ 50
kg received an initial oral course starting with 5 mg/d Ziprasidone or placebo titrated over a course of 3
weeks to a maximum daily dose of 20 mg. Patients with a body weight > 50 kg received 10 mg/d Ziprasi-
done or placebo, which was titrated over 3 weeks to a maximum of 40 mg/day. The total dose was split
into 2 half doses for administration twice a day (morning and evening)

Mean dose at endpoint: none reported

Outcomes Primary outcome: Nisonger Child Behaviour Rating Form ‒ Typical IQ Version D-Total (conduct disor-
der and oppositional defiant disorder subscales) rated by the participant’s primary caregiver.

Secondary outcomes: included Clinical Global Impressions - Severity of Illness and the Clinical Global
Impressions-Improvement scales.

Follow up interval: the study consisted of a 3-week baseline period for finding the best individual dose
followed by a 6-week treatment period and 2-week washout period.

Notes The authors of this paper queried whether the chosen dosage level was too low.

Funding/support: the study medication and the trial were financially supported by a pharmaceuti-
cal company (it was an investigator-initiated trial). Christian Fleischhaker received grants from gov-
ernment (Federal Ministry of Education and Research [BMBF]) and by Bristol-Myers-Squibb, Novartis,
Shire, Otsuka and Pfizer. Eberhard Schulz received grants from government (Federal Ministry of Educa-
tion and Research [BMBF]) and by Janssen-Cilag, Eli Lilly, Novartis, Shire und Pfizer (as described in the
Conflict of interest section)
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Treatment assignments were made in accordance with the randomisation se-
quence.

Allocation concealment
(selection bias)

Unclear risk Not stated.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not stated.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Authors reported that 22/50 participants (44%) completed the study but the
reasons for withdrawal or dropout were not stated for 16 of those who had not
completed the study.

Selective reporting (re-
porting bias)

Unclear risk Protocol unavailable. A number of factual errors noted in the AACAP abstract
and conference poster provided to the reviewers via correspondence (Stasiak
2015 [pers comm]).

Other bias High risk Unpublished data and thus not peer reviewed. Small sample size and no pow-
er calculation described, thus the study may have been underpowered. Qual-
ity of reporting consistent with a poster presentation but not to the level of a
peer-review journal article.

Fleischhaker 2011  (Continued)

 
 

Methods Randomised double-blind controlled trial of risperidone and placebo

Participants Setting: international, multicentre, 3-stage; outpatients

Sample size: 527 (acute, 6 weeks, open label); 436 (continuation, 6 weeks, single blind, risperidone),
335 (maintenance, 6 months, double-blind, RCT). N = 335 (for the 6-month, double blind, maintenance
treatment); 172 active treatment, 163 placebo

Sex: 290 male, 45 female

Age range: 5 to 17 years

Mean age: risperdone 10.9 (SD 2.93) years; placebo 10.8 (SD 2.94) years

IQ range: 216 with IQ > 84; 119 with IQ < 84

Inclusion criteria: Nisonger Child Behaviour Rating Form score > 24

Diagnosis: DSM-IV for conduct disorder, oppositional defiant disorder or disruptive behaviour disorder
not otherwise specified

Comorbidity: 227 with comorbid ADHD (overall, 24% treated with concomitant stimulant, p 409)

Reyes 2006a 
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Withdrawn/dropouts: 162 completed treatment; 124 experienced symptom recurrence; 49 discontin-
ued (out of these, 8 experienced an adverse event)

Other interventions: pre-existing or comorbid psychosocial interventions not mentioned

Interventions Oral risperidone solution

Intended dose: 1 mg/ml oral solution once or twice daily, same dose as in continuation phase, max <
50 kg = 0.75 mg or > 50 kg = 1.5 mg

Mean dose at endpoint: < 50 kg = 0.81 mg (0.34 mg), > 50 kg = 1.22 mg (0.36 mg)

Outcomes Primary outcomes: time to symptom recurrence, deterioration of ≥ 2 points on Clinical Global Impres-
sion ‒ Improvement score or 7 points on conduct problem subscale

Secondary outcomes: rate of discontinuation, Nisonger Children's Behaviour Rating Form, Clinical
Global Impression ‒ Severity, visual analogue scale of the most troublesome symptoms, Children's
Global Assessment Scale

Follow-up interval: 6 months

Notes Imputation method for incomplete data: LOCF (page 405)

Funding/support: this study was supported by Johnson & Johnson R&D (p 410). The first author's cor-
respondence address is at J & J Pharmaceuticals.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "The randomization code was generated by the study sponsor" (p 403-4).

Allocation concealment
(selection bias)

Low risk "...treatment numbers allocated at each investigative centre in chronological
order" (p 404).

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "Placebo and risperidone oral solutions were identical in appearance and
flavour" (p 404).

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk In the risperidone group, 24 discontinued treatment and that included 4 par-
ticipants who experienced an adverse event. In the placebo group, 25 dis-
continued and that included 4 participants who had experienced an adverse
event. The reasons for discontinuations (besides those stopping due to ad-
verse events) were not reported.

Selective reporting (re-
porting bias)

Unclear risk Protocol unavailable.

Other bias Unclear risk "...only patients who responded to initial treatment were randomized, poten-
tially introducing a selection bias. This was, in part, addressed by including a
single-blind period prior to double-blind randomization..." (p 409).

Reyes 2006a  (Continued)
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Methods Randomised double-blind controlled trial of risperidone and placebo

Participants Setting: outpatients; multicentre (10 sites in Canada, 4 in USA and 2 in South Africa)

Sample size: 110; 53 active treatment, 57 placebo

Sex: 83 male, 27 female

Age range: 5 to 12 years

IQ range: 36 to 84 (n = 53 borderline, n = 42 mild, n = 15 moderate ID)

Inclusion criteria: Nisonger Childrens Behaviour Rating Form ‒ parent version > 24

Diagnosis: DSM-IV for conduct disorder, oppositional defiant disorder, or disruptive behaviour disorder
not otherwise specified

Comorbidity: ADHD 80% (n = 84), 45 were treated

Withdrawn/dropouts: 25 withdrawals (6 risperidone, 19 placebo)

Other interventions: psychosocial intervention was not mentioned but its design was stated to be
identical to Aman 2002; behavioural therapy was permitted if it was initiated at least 30 days before the
start of the study; no changes to behavioural therapy were allowed during the trial.

Interventions Intended dose: max 0.06 mg/kg in the morning

Mean dose at endpoint: 0.98 mg/day (SE = 0.06), which equalled 0.033 mg/kg (SE = 0.001) range 0.40 to
3.80 mg/day

Outcomes Primary outcome: Nisonger Childrens Behaviour Rating Form ‒ Conduct Disorder subscale

Secondary outcomes: Aberrant Behaviour Checklist, Behaviour Problem Inventory, Clinician Global
Impression ‒ Improvement, visual analogue scale symptom (parent-rated)

Follow-up interval: 6 weeks

Notes Imputation method for incomplete data: "last post randomisation assessments were used in end-
point analysis" (LOCF)

Funding/support: Janssen Research Foundation provided randomisation and training, company cen-
tral co-ordination

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Janssen Research Foundation prepared the randomization list". (p 1029)

Allocation concealment
(selection bias)

Unclear risk Not stated.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Appearance and taste of solutions were identical. All trial medications were
labelled with the protocol number, medication number, lot number and stra-
ta. A tear-oJ label was provided on each box of study medication, which con-
tained the medication code. The label was placed in the Case Report Form on
the appropriate page. The code should only be broken in case of an emergency
(Loy 2011b [pers comm]).

Blinding of outcome as-
sessment (detection bias) 

Unclear risk Not stated.

Snyder 2002 

Atypical antipsychotics for disruptive behaviour disorders in children and youths (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

52



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

All outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk 6 (11.3%) participants dropped out of the risperidone group and 19 (33%)
dropped out from the placebo group. Reasons for discontinuance included: (1)
insufficient response (2 from risperidone group and 19 from placebo group);
(2) loss to follow-up (1 from risperidone group); and (3) loss of parental con-
sent (3 from risperidone group). Discrepancy in dropouts (n = 6) between the
table data and the narrative and graph.

Selective reporting (re-
porting bias)

Unclear risk Protocol unavailable.

Other bias High risk 1-week placebo run-in. 2 sites in South Africa ‒ unclear if followed the same
protocol.

Snyder 2002  (Continued)

 
 

Methods 2-stage 9 week parallel group, double-blind, randomised controlled trial of risperidone ('augmented'
= active treatment) and placebo ('basic' = placebo) added to parent training and stimulant. Stage 1: 3
weeks, open-label stimulant and parent training; Stage 2: 6 weeks of a double-blinded, placebo-con-
trolled comparison of added risperidone versus placebo.

Participants Setting: outpatients, multicentre (University clinics)

Sample size: 168; 84 active treatment, 84 placebo

Sex: 129 boys (77%) and 39 girls; 65 boys and 19 girls in the active arm and 64 boys and 20 girls in the
placebo arm

Age range: 6 to 12 years

Mean age: active treatment 9.03 (SD = 2.05) years; placebo 8.75 (SD = 1.98) years

IQ range: not reported. Mean IQ 97.1 (SD = 14.1)

Inclusion criteria: DSM-IV disruptive behaviour disorder diagnosis (conduct disorder or opposition-
al defiant disorder); DSM-IV diagnosis of ADHD (any subtype); evidence of serious physical aggression
as rated on the Overt Aggression Scale–M (score greater or equal to 3 on assaults against other people,
objects, or self); and evidence of seriously disruptive behaviour as determined by a parent or guardian
rating of at least 27 (90th percentile) on the Nisonger Child Behaviour Rating Form ‒ Typical IQ Version
D-Total (Conduct Disorder and Oppositional Defiant Disorder subscales combined). In addition, a Clini-
cal Global Impressions ‒ Severity scale score of at least 4 (“moderately ill” or higher) for aggression was
required by blinded clinicians. Participants needed to be free of psychotropic medicines for 2 weeks for
most drugs (such as most antidepressants, a-agonists, b-blockers, anxiolytics, mood stabilizers, oral
antipsychotics, and antihistamines) and 4 weeks for depot antipsychotics or fluoxetine. This rule was
occasionally relaxed (to as few as 3 to 7 days) for extreme cases who could not tolerate being unmed-
icated the full time, as approved by the cross-site steering committee.

Diagnosis: 124 (74%) oppositional defiant disorder; 44 (265) conduct disorder

Comorbidity: All have ADHD

Sample characteristics: 53% White European ancestry; living with working parents (52% mothers,
53% fathers); some college education (66% mothers; 35% fathers); family incomes of USD 40,000 or
less a year (57%)

Withdrawn/dropouts: 22 participants dropped out before active treatment was introduced or be-
cause they were deemed not to need it (i.e. they were clinical responders to methylphenidate alone).
In the active arm, 11 participants dropped out in the first 3 weeks (5 were clinical responders to

TOSCA study 
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methylphenidate alone) and in the placebo arm 3 dropped out in the first 3 weeks (3 were clinical re-
sponders to methylphenidate alone).

Other Interventions:

1. From baseline, all participants received parent training (PT) which consisted of 9 sessions with up to 2
optional booster sessions (using empirically established programme for children i.e. the Community
Parent Education Program (COPE). COPE focuses on strategies for managing impulsive behaviour,
including reactive aggression.

2. From baseline through week 3, primary clinicians openly titrated stimulant medication to optimal
effect, usually in the form of Osmotic Release Oral System (OROS) methylphenidate (Concerta). For
smaller children (< 25 kg), dosage was titrated clinically using the following daily doses: 18 mg (7 days),
36 mg, and 54 mg (maximum maintenance dose). For larger children (> 25 kg), dosage was increased
every 3 to 4 days using the following daily doses: 18, 36, 54, and 72 mg. Subjects unable to tolerate
Concerta or unable to swallow pills were offered an alternative (at comparable doses) from the follow-
ing, of which the capsule contents could be sprinkled onto food: mixed amphetamine salts (Adderall),
dextromethylphenidate extended release (Focalin XR), or lis-dexamphetamine dimesylate (Vyvanse).
At the mean week 9 (endpoint) in the active group the methylphenidate dose was 46.1 ± 16.8 mg/day
and in the placebo group it was 44.8 ± 14.6 mg/day.

Interventions Intended dose: if residual symptoms remained, then randomised placebo or risperidone was added
to treatment at weeks 4 through 6. For children weighing less than 25 kg, risperidone was dosed at 0.5
to 2.5 mg/day; for children heavier than 25 kg, dosing ranged from 0.5 to 3.5 mg/day. The risperidone
titration schemes allowed for dose increases every 3 to 7 days, following a schedule that specified max-
imum dose increases over 29 days of titration; doses could always be held constant or decreased if a
satisfactory clinical response occurred or if indicated by adverse event.

Mean dose at endpoint: at week 9 (endpoint), in the active group the mean risperidone dose was 1.7 (±
0.75) mg/day and in the placebo group it was 1.9 (± 0.72) mg/day.

Outcomes Primary outcomes: Nisonger Child Behavior Rating Form - Typical IQ version D-Total

Secondary outcomes: Positive Social, Overly sensitive ADHD, Withdrawn-dysphoric subscales of the
Nisonger Child Behavior Rating Form, Antisocial Behavior Scale consisting of Proactive and Reactive
subscales; Clinical Global Impression ‒ Improvement and Clinical Global Impression ‒ Severity scales

Follow-up interval: 9 weeks (risperidone and placebo were introduced in week 4)

Notes Funding/support: the trial was funded by National Institute of Mental Health (NIMH). From correspon-
dence (Loy 2016a [pers comm]), the authors originally requested a pharmaceutical company to spon-
sor the study medication. Due to lack of agreement over certain issues, this fell through except for 1 tri-
al site. Subsequently, the authors obtained funding from the NIMH to purchase the study medications
(both stimulant and risperidone and placebo) from an independent pharmacy. Only 1 study site, from
which approximately 50 participants were recruited, received medication sponsored by the pharma-
ceutical company. It is possible that the centre used pharmaceutical-supplied medication for 1 or 2
participants only. There were 168 participants in the trial. The lead author's view was that the pharma-
ceutical involvement was virtually nonexistent.

Disclosures: the lead author has "received research contracts, consulted with, or served on advisory
boards" of various pharmaceutical companies as listed on p 59. Full disclosure for other co-authors is
available on p 59. Long-term outcomes to be published.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Stratified block randomisation was used: blocks of size 2 were allocated to
each stratum formed by the cross-classification of the levels of the stratifying
factors: site and DSM-IV diagnosis (conduct disorder versus no conduct disor-
der) (Loy 2016b [pers comm]).

TOSCA study  (Continued)
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Allocation concealment
(selection bias)

Low risk Randomisation assignment was completed through a secured website. The
unblinded medication dispenser entered the appropriate information into the
website and an email with the participant’s treatment assignment was sent to
the dispenser and to the statistician at the time. Randomisation assignment
for each participant was printed and sealed in an envelope for study emer-
gency only (Loy 2016b [pers comm]).

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Each child was followed by a primary clinician and a blinded clinician. Risperi-
done and placebo were absolutely identical. Different colour capsules were
used to signify different doses (Loy 2016b [pers comm]). No details published
about the details of the blinding procedure of the participants (children and
parents) (Loy 2016b [pers comm]).

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Each child was followed by a primary clinician and a blinded clinician. The
primary clinician assessed the participants for adverse events and titrat-
ed dosage, whereas the blinded clinician assessed the children for clinical
improvement (i.e. was responsible for monitoring therapeutic effects on
Nisonger Child Behaviour Rating Form ‒ Typical IQ Version, Clinical Global Im-
pression-Improvement (CGI-Improvement), Clinical Global Impression-Sever-
ity (CGI-Severity). Parents and participating children were told not to discuss
side effects or (when the blind was broken) medication assignment with the
blinded clinicians. Blinded clinicians were barred from asking about side ef-
fects, appetite, sleep patterns, or seeing any of the completed Adverse Effect
forms. There was a Medication Knowledge Form to determine both the par-
ents' and blinded clinicians' knowledge regarding the identity of risperidone
recipients. Blinded clinicians were never unblinded until the entire study was
completed and all study data were locked (Loy 2016b [pers comm]).

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Detailed reasons for participant attrition are displayed in table S1 and S2 (p 60
e1).

Selective reporting (re-
porting bias)

Unclear risk Published results are based on completers-only sample (i.e. no imputation of
missing data was carried out in the published manuscript). Sensitivity analysis
was said to be conducted (Loy 2016b [pers comm]) but not published or avail-
able. The reported outcome measures are consistent with those listed on the
Clinical Trials registry (NCT00796302).

Other bias Low risk Completers analysis published only.

TOSCA study  (Continued)

 
 

Methods Double-blind randomised controlled trial of risperidone and placebo

Participants Setting: residential care

Sample size: 13; 6 active treatment, 7 placebo

Sex: 5 males and 8 females

Age range: 6 to 18 years

Mean age: active treatment 10.5 (range 6 to 14) years; placebo 11 (range 7 to 14) years

IQ range: 45 to 85

Inclusion criteria: "Persistent behavioural disturbance" (hostility, aggressive behaviour, irritability,
agitation, hyperactivity) symptoms. Primary psychiatric diagnoses were not specified.

Van Bellinghen 2001 
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Comorbidity: ADHD comorbidity not reported other that 1 participant in placebo group was on ritalin
but this was discontinued during the trial; and 1 (in the active group) received concurrent antiepileptic
(valproate)

Withdrawn/dropouts: no withdrawals

Other interventions: no description of pre-existing or comorbid psychosocial interventions

Interventions Intended dose: once daily, evenings, week 1 0.01 to 0.04 mg/kg/day, week 2 to 4 flexible dosing

Mean dose at endpoint: 0.05 mg/kg (range 0.03 to 0.06 mg/kg or 1.2 mg/day)

Outcomes Primary outcome: no pre-specified primary endpoint (from email correspondence)

Secondary outcomes: Aberrant Behaviour Checklist, Personal Assessment Checklist, Clinical Global
Impression, visual analogue scale for the most disturbing symptom

Follow-up interval: 4 weeks

Notes Imputation method for incomplete data: LOCF (page 7)

Funding/support: "Support for this work was received from Janssen Pharmaceutica, Berchem, Bel-
gium" (p 5)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not stated.

Allocation concealment
(selection bias)

Unclear risk Not stated.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not stated.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "All patients completed the study" (p 7).

Selective reporting (re-
porting bias)

Unclear risk Protocol unavailable.

Other bias High risk Pilot study, limited by a small sample size and thus limited power to detect dif-
ferences. No SDs or SEs reported.

Van Bellinghen 2001  (Continued)

AACAP: American Academy of Child and Adolescent Psychiatry; ADHD: attention deficit hyperactivity disorder; DSM IV: Diagnostic
and Statistical Manual of Mental Disorders, 4th Edition; IQ: intelligence quotient; LOCF: last observation carried forward; PI: principal
investigator; RCT: randomised controlled trial; SD: standard deviation; SE: standard error.
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Study Reason for exclusion

Blader 2009 Adjunctive divalproex versus placebo for children with ADHD and aggression refractory to stimu-
lant monotherapy. Divalproex is considered to be a mood stabiliser. Ineligible intervention.

Blader 2013 Open titration and optimisation of stimulant monotherapy in 160 children. Ineligible study design
(not randomised) and ineligible intervention.

Buitelaar 2000 Open-label study of risperidone treatment in 26 hospitalised children and youths with borderline
or sub-average IQs with mixed diagnoses and aggressive behaviour. Ineligible study design (not
randomised).

Croonenberghs 2005 1-year, multi-site, open-label study looking at safety and effectiveness of risperidone in 504 chil-
dren and youths aged 5 to 14 with disruptive behaviour disorders and below average IQs. Ineligible
study design (not randomised).

Findling 2004 48-week open-label study of risperidone in 107 children aged 5 to 12 with severe disruptive behav-
iour disorders and below average IQs. Ineligible study design (not randomised).

Findling 2006 8-week pilot, open-label, outpatient trial of quetiapine in 17 aggressive children with conduct dis-
order aged 6 to 12 years old. Ineligible study design (not randomised).

Haas 2008 1-year, open-label, safety extension study in 232 children with disruptive behaviour disorders treat-
ed with risperidone. Ineligible study design (not randomised).

Handen 2006 Open-label trial of olanzapine in 16 youths with sub-average IQ and disruptive behaviour disorders.
Ineligible study design (not randomised).

Holzer 2013 Open-label atomoxetine and olanzapine in ADHD with comorbid disruptive behaviour disorder in
children and adolescents. Ineligible study design (not randomised).

ISRCTN95609637 Study on hold since 2013. Relapse prevention in children and adolescents with Diagnostic and
Statistical Manual of Mental Disorders, 4th Edition (DSM-IV) Conduct Disorder treated with
risperidone: a randomised double-blind, placebo-controlled, discontinuation study (www.isrct-
n.com/ISRCTN95609637). Discontinued study/no data available.

Kuperman 2010 Open-label trial of aripiprazole in the treatment of conduct disorders in adolescents. Ineligible
study design (not randomised).

Masi 2006 A retrospective chart review of olanzapine treatment in adolescents with conduct disorder. Ineligi-
ble study design (not randomised).

NCT00279409 Treatment of Children With ADHD Who do Not Fully Respond to Stimulants (TREAT). Active com-
parator (also called the "combination arm") consists of parent training plus continued treatment
on a stimulant, plus augmentation with aripiprazole. Placebo comparator (also called the "sim-
ple treatment" arm) will consist of parent training plus continued treatment on a stimulant plus a
placebo matching aripiprazole. Study was terminated due to slow rate of recruitment. Discontin-
ued study/no data available. ClinicalTrials.gov Identifier: NCT00279409.

NCT00550147 An open-label study of quetiapine added to OROS methylphenidate in the treatment of ADHD and
aggressive behaviour. Ineligible study design (not randomised).

Reyes 2006b Open-label study over a cumulative period of 3 years, looking at safety and tolerability of risperi-
done in 35 children with disruptive behaviour disorders and borderline and sub-average IQs. Ineli-
gible study design (not randomised).

Safavi 2016 Ineligible study design (single-blind design).
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Study Reason for exclusion

Soderstrom 2002 A clinical case series of 6 extremely aggressive youths treated with olanzapine. Ineligible study de-
sign (not randomised).

Teixeira 2013a Open, naturalistic study of clozapine in 7 boys with severe conduct disorder over 26 weeks. Ineligi-
ble study design (not randomised).

Tramontina 2009 Response to treatment with aripiprazole in children and adolescents with bipolar disorder and co-
morbid ADHD. Ineligible study design (not randomised).

Turgay 2002 48-week open-label study of risperidone for the treatment of disruptive behaviour disorders in 77
children with sub-average IQs. Ineligible study design (not randomised).

Tyrer 2008 RCT in adults of risperidone, haloperidol and placebo in the treatment of aggressive challenging
behaviour in adult patients with intellectual disability. Ineligible population (adults).

ADHD: attention deficit hyperactivity disorder.
IQ: intelligence quotient.
RCT: randomised controlled trial.
 

Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods Double blinded, randomised controlled trial, interventional study

Participants Children aged 6 to 12 years with ADHD, male and female

Interventions Active treatment: methylphenidate with maximum dose of 30 mg per day and risperidone with
maximum dose of 1 mg per day for 8 weeks

Comparator: methylphenidate with maximum dose of 30 mg per day and placebo for 8 weeks

Outcomes Improvement in ADHD symptoms as assessed using the Clinical Global Impression (CGI) scale and
Conners' Parents Rating Scale (CDRS) for ADHD.

Notes IRCT identifier: IRCT201211051743N10: A double-blind, placebo-controlled study on the efficacy
of risperidone adjunctive to methylphenidate in patients with ADHD. Limitation is that this is an
Iranian study and whether it will be published in English or Persian. It may not measure the out-
comes relevant to the review, which are aggression and conduct problems.

IRCT201211051743N10 

 
 

Methods Randomised controlled trial, open label

Participants Children and adolescents with attention deficit/hyperactivity disorder, oppositional defiant disor-
der or conduct disorder

Interventions Drug 1: methylphenidate

Drug 2: risperidone

Outcomes Primary outcome measure: change from baseline of aggressive behaviours. The Retrospective
Modified Overt Aggression Scale (R-MOAS) will be used for the assessment of aggressive behaviours
and their response to treatment.

NCT02063945 
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Time frame: baseline, 2 weeks, 4 weeks, 8 weeks

Notes ClinicalTrials.gov identifier: NCT02063945: Methylphenidate vs. Risperidone for the Treatment
of Children and Adolescents With ADHD and Disruptive Disorders. Open label rather than double
blinded according to the ClinicalTrials.gov web site. Likely to end up as an excluded trial. (clinical-
trials.gov/ct2/show/NCT02063945)

NCT02063945  (Continued)

ADHD: attention deficit hyperactivity disorder.
IQ: intelligence quotient.
IRCT: Iranian Registry of Clinical Trials.
vs: versus.
 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Effectiveness of Combined Medication Treatment for Aggression in Children With Attention Deficit
With Hyperactivity Disorder (The SPICY Study)

Methods Intervention; double-blinded randomised controlled trial

Participants Children aged 6 to 12 years with attention deficit disorder with hyperactivity, male and female

Interventions Drug 1: valproate

Drug 2: risperidone

Drug 3: placebo

Drug 4: stimulant medication

Behavioral: behavioural family counselling

Outcomes Primary outcome: aggressive behaviour

Secondary outcome: ADHD symptoms

Time frame: measured weekly for 11 to 16 weeks

Starting date November 2008

Estimated completion date: April 2013

Contact information Name: Joseph Blader

Email: joseph.blader@stonybrook.edu

Address: University of Texas, Northwell Health

Notes Purpose: this study will determine the advantages and disadvantages of adding 1 of 2 different
types of drugs to stimulant treatment for reducing aggressive behaviour in children with ADHD.
During phase 1, participants will receive a stimulant medication. If they do not respond to the stim-
ulant, valproate and behavioural family counselling will be added to their treatment during phase
2. If they do not respond to valproate, they will be switched to risperidone. The recruitment status
of this study is unknown because the information has not been verified recently

NCT00794625 

ADHD: attention deficit hyperactivity disorder.
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Comparison 1.   Risperidone versus placebo

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

Statistical method Effect size

1 Aggression: ABC irritability (mean
change scores)

3 238 Mean Difference (IV, Ran-
dom, 95% CI)

-6.49 [-8.79,
-4.19]

2 Aggression: OAS-M, ABS Reactive sub-
scale (final scores)

2 190 Mean Difference (IV, Ran-
dom, 95% CI)

-1.30 [-2.21,
-0.40]

3 Aggression: OAS-M, ABS Proactive sub-
scale (final scores)

2 190 Mean Difference (IV, Ran-
dom, 95% CI)

-1.12 [-2.30, 0.06]

4 Conduct: NCBR-CP (mean change
scores)

2 225 Mean Difference (IV, Ran-
dom, 95% CI)

-8.61 [-11.49,
-5.74]

5 Weight gain (antipsychotic only): Kg
(mean change scores)

2 138 Mean Difference (IV, Ran-
dom, 95% CI)

2.37 [0.26, 4.49]

6 Weight gain (antipsychotic and stimu-
lant): Kg (mean change scores)

3 305 Mean Difference (IV, Ran-
dom, 95% CI)

2.14 [1.04, 3.23]

 
 

Analysis 1.1.   Comparison 1 Risperidone versus placebo,
Outcome 1 Aggression: ABC irritability (mean change scores).

Study or subgroup Risperidone Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Aman 2002 52 -10 (9.3) 63 -4.4 (8.9) 47.3% -5.6[-8.95,-2.25]

Snyder 2002 53 -10.9 (8.5) 57 -4.2 (9.8) 45.32% -6.7[-10.12,-3.28]

Van Bellinghen 2001 6 -10.8 (6.1) 7 0.1 (9.4) 7.38% -10.9[-19.38,-2.42]

   

Total *** 111   127   100% -6.49[-8.79,-4.19]

Heterogeneity: Tau2=0; Chi2=1.32, df=2(P=0.52); I2=0%  

Test for overall effect: Z=5.52(P<0.0001)  

Favours risperidone 10050-100 -50 0 Favours placebo

 
 

Analysis 1.2.   Comparison 1 Risperidone versus placebo, Outcome
2 Aggression: OAS-M, ABS Reactive subscale (final scores).

Study or subgroup Risperidone Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Buitelaar 2001 19 6.7 (6.3) 19 8.1 (6.9) 4.61% -1.4[-5.6,2.8]

TOSCA study 75 11 (2.7) 77 12.3 (3.1) 95.39% -1.3[-2.22,-0.38]

   

Total *** 94   96   100% -1.3[-2.21,-0.4]

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.96); I2=0%  

Test for overall effect: Z=2.83(P=0)  

Favours risperidone 10050-100 -50 0 Favours placebo
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Analysis 1.3.   Comparison 1 Risperidone versus placebo, Outcome
3 Aggression: OAS-M, ABS Proactive subscale (final scores).

Study or subgroup Risperidone Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Buitelaar 2001 19 6.7 (6.3) 19 8.1 (6.9) 7.9% -1.4[-5.6,2.8]

TOSCA study 75 14 (3.4) 77 15.1 (4.3) 92.1% -1.1[-2.33,0.13]

   

Total *** 94   96   100% -1.12[-2.3,0.06]

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.89); I2=0%  

Test for overall effect: Z=1.86(P=0.06)  

Favours risperidone 21-2 -1 0 Favours placebo

 
 

Analysis 1.4.   Comparison 1 Risperidone versus placebo, Outcome 4 Conduct: NCBR-CP (mean change scores).

Study or subgroup Risperidone Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Aman 2002 52 -15.2 (10.6) 63 -6.2 (11.2) 51.86% -9[-12.99,-5.01]

Snyder 2002 53 17.6 (11.2) 57 25.8 (10.9) 48.14% -8.2[-12.34,-4.06]

   

Total *** 105   120   100% -8.61[-11.49,-5.74]

Heterogeneity: Tau2=0; Chi2=0.07, df=1(P=0.79); I2=0%  

Test for overall effect: Z=5.87(P<0.0001)  

Favours risperidone 10050-100 -50 0 Favours placebo

 
 

Analysis 1.5.   Comparison 1 Risperidone versus placebo, Outcome
5 Weight gain (antipsychotic only): Kg (mean change scores).

Study or subgroup Risperidone Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Aman 2002 55 2.2 (1.8) 63 0.9 (1.5) 50.38% 1.3[0.7,1.9]

Findling 2000 10 4.2 (0.7) 10 0.7 (0.9) 49.62% 3.46[2.75,4.17]

   

Total *** 65   73   100% 2.37[0.26,4.49]

Heterogeneity: Tau2=2.22; Chi2=20.77, df=1(P<0.0001); I2=95.19%  

Test for overall effect: Z=2.2(P=0.03)  

Favours risperidone 10050-100 -50 0 Favours placebo

 
 

Analysis 1.6.   Comparison 1 Risperidone versus placebo, Outcome 6
Weight gain (antipsychotic and stimulant): Kg (mean change scores).

Study or subgroup Risperidone Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Aman 2002 55 2.2 (1.8) 63 0.9 (1.5) 33.05% 1.3[0.7,1.9]

Findling 2000 10 4.2 (0.7) 10 0.7 (0.9) 31.86% 3.46[2.75,4.17]

Favours risperidone 10050-100 -50 0 Favours placebo
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Study or subgroup Risperidone Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

TOSCA study 84 0.5 (1.3) 83 -1.2 (1.3) 35.1% 1.72[1.33,2.11]

   

Total *** 149   156   100% 2.14[1.04,3.23]

Heterogeneity: Tau2=0.85; Chi2=23.32, df=2(P<0.0001); I2=91.43%  

Test for overall effect: Z=3.82(P=0)  

Favours risperidone 10050-100 -50 0 Favours placebo

 

 

A D D I T I O N A L   T A B L E S
 

Analysis Method

Measures of treatment effect For dichotomous data, we planned to analyse data on the intention-to-treat principle with
dropouts included in the analysis. Out of the 10 studies, 1 used dichotomous outcomes (Ar-
menteros 2007), therefore we were not able to perform further analyses.

Unit of analysis issues For cross-over trials, we planned to do paired analysis if data were presented. Otherwise, we
planned to take all measurements from intervention periods and all measurements from control
periods and analyse these as if the trial was a parallel-group trial, acknowledging that there might
be unit of analysis errors that could underestimate the precision of the estimate of the treatment
effect (Deeks 2011). However, no cross-over trials were identified. Also, there were no cluster-ran-
domised controlled trials, so we did not have to take this into account in our analyses.

Dealing with missing data ‒
missing participants

We intended to calculate the best- and worst-case scenarios for the clinical response outcome, if
possible. For example, the best-case scenario assumed that dropouts in the intervention group had
positive outcomes and those in the control group had negative outcomes. In the worst-case sce-
nario, dropouts in the intervention group had negative outcomes and those in the control group
had positive outcomes.

Assessment of heterogeneity Chapter 9 in the Cochrane Handbook recommends using a range for I2 and a guide to interpreta-
tion (Deeks 2011). Had we found either moderate heterogeneity (I2 in the range of 30% to 60%) or
substantial heterogeneity (I2 in the range of 50% to 90%), as specified in our protocol (Loy 2010),
we planned to examine it using specified subgroup and sensitivity analyses (see Subgroup analysis
and investigation of heterogeneity and Sensitivity analysis).

Assessment of reporting bias We intended to draw funnel plots (effect size versus standard error) to assess publication bias if suf-
ficient studies were found. Asymmetry of the plots may indicate publication bias, although they
may also represent a true relationship between trial size and effect size. If such a relationship were
identified, we planned to examine the clinical diversity of the studies as a possible explanation (Eg-
ger 1997). There were insufficient studies in our meta-analysis to perform a funnel plot.

Subgroup analysis and investi-
gation of heterogeneity

 It was our intention to conduct separate analyses on the following subgroups, where possible.

1. Each separate drug.

2. Diversity in doses of the same drug.

3. Presence or absence of comorbid ADHD.

4. Duration of treatment: 6 weeks or less compared to more than 6 weeks.

5. Participants with intellectual disability versus participants without intellectual disability.

There were too few studies in any of the analyses for us to carry out any subgroup analyses.

Sensitivity analysis We intended to perform sensitivity analyses to explore whether the results of the review were ro-
bust in relation to certain study characteristics. We intended to exclude trials with 'no' or 'unclear'

Table 1.   Methods specified in protocol and not used in this review 
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ratings for allocation concealment and use the fixed-effect model for our primary outcome. We
identified a limited number of trials and we did not exclude any of them based on the ratings of al-
location concealment. We were not able to carry out a sensitivity analysis due to the small number
of trials.

Table 1.   Methods specified in protocol and not used in this review  (Continued)

ADHD: attention deficit hyperactivity disorder
 
 

Name of rating
scale

Description Construction Study Source of Infor-
mation used in
the study

Aberrant Be-
haviour Check-
list (ABC) (Aman
1985a; Aman
1985b) 

Symptom checklist for
assessing problem be-
haviours of children
and adults with men-
tal retardation. It is al-
so used for classifying
problem behaviours of
children and adoles-
cents with mental retar-
dation.

58 items, 5 scales.

1. Irritability and agitation.

2. Lethargy and social withdrawal.

3. Stereotypic behaviour.

4. Hyperactivity and non-compliance.

5. Inappropriate speech.

Van Bellinghen
2001

Aman 2002

Snyder 2002

 Parent/caregiver

Child Behaviour
Checklist (CBCL)
(Achenbach 1991) 

 

Checklist for evaluating
maladaptive behaviour-
al and emotional prob-
lems.

113 items, 8 subscales.

1. Withdrawn.

2. Somatic complaints.

3. Anxious/depressed.

4. Social problems.

5. Thought problems.

6. Attention problems.

7. Delinquent problems.

8. Aggressive behaviour.

Findling 2000 Parent

Overt Aggression
Scale (OAS) (Yud-
ofsky 1986)

Assesses the severity
and frequency of overt
aggression.

25 items, 4 subscales.

1. Verbal aggression.

2. Physical aggression against self.

3. Physical aggression against objects.

4. Physical aggression towards other peo-
ple.

Within each category, aggressive behav-
iour is rated according to its severity.

Connor 2008 Parent

Overt Aggres-
sion Scale ‒ Modi-
fied (OAS-M) (Kay
1988)

Assesses the severity
and frequency of overt
aggression.

20 items, 4 subscales.

1. Verbal aggression.

2. Destruction of property.

3. Aggression to self.

4. Physical violence.

5-point interval scale that represents in-
creasing level of aggression. The total ag-
gression score is obtained by multiplying
the 4 individual scales by weights of 1, 2,

Buitelaar 2001 Nurse or teacher

Table 2.   Rating scales used in included trials to assess aggression 
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3 or 4 and then summing the 4 weighted
scores.

Rating of aggres-
sion against peo-
ple and/or prop-
erty scale (RAAP)
(Kemph 1993)

- Global rating scale, 1 item.

Scored from 1 (no aggression reported) to
5 (intolerable behaviour).

Findling 2000 Clinician

Children's Ag-
gression Scale ‒
Parent (CAS-P;
Halperin 2002)
and Teacher (CAS-
T; Halperin 2003)

Retrospectively mea-
sures the frequency and
severity of 4 categories
of aggression: verbal
aggression; aggression
against objects and an-
imals; provoked physi-
cal aggression; and ini-
tiated physical aggres-
sion

Respondents (parents/guardians and
teachers) complete a Likert scale to eval-
uate the frequency of an act. The frequen-
cy of aggressive events is multiplied by its
designated severity weight factor and then
summed to yield a total score.

Armenteros 2007 Parent and
teacher

Antisocial Behav-
ior Scale (ABS)
Proactive and Re-
active Subscales
(Brown 1996)

Instrument used to dif-
ferentiate reactive/af-
fective from proactive
subtypes of aggression

28 items.

Proactive Aggression subscale: 5 proactive
items and 5 covert antisocial items.

Reactive Aggression subscale: 6 items.

TOSCA study Parent

Table 2.   Rating scales used in included trials to assess aggression  (Continued)

 
 

Name of rating
scale

Description Construction Study Source of infor-
mation used in
the study

Conners' Parent Rat-
ing Scale (CPRS)
(Conners 1989)

Checklist for assessing
behavioural and emo-
tional difficulties.

48 items, 6 subscales.

1. Conduct problem.

2. Learning problem.

3. Psychosomatic.

4. Impulsive-hyperactive.

5. Anxiety.

6. Hyperactivity index.

Findling 2000

Connor 2008

Parent

Nisonger Child Be-
haviour Rating Form
(NCBRF) (Aman 1996;
Tassé 1996)

Assesses behaviour of
children and adoles-
cents with intellectu-
al disability or autism
spectrum disorders, or
both.

76 items, 8 subscales.

1. Compliant/calm.

2. Adaptive/social.

3. Conduct problem.

4. Insecure/anxious.

5. Hyperactive.

6. Self-injury/stereotypic.

7. Self-isolated/ritualistic.

8. Overly sensitive.

Findling 2000

Aman 2002

Snyder 2002

Reyes 2006a

Parent

Nisonger Child Be-
havior Rating Form
‒ Typical IQ D-Total

Typical IQ version: as-
sesses behaviour of

10 items, 1 prosocial subscale.

1. positive/social

TOSCA study Parent

Table 3.   Rating scales used in the reviewed trials to assess conduct problems 
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(includes conduct
problems and oppo-
sitional subscales)

children and adoles-
cents with normal IQ.

54 items, 6 problem behaviour subscales.

1. Conduct problems.

2. Oppositional behaviour.

3. Hyperactive.

4. Inattentive.

5. Overly sensitive.

6. Withdrawn/dysphoric.

Table 3.   Rating scales used in the reviewed trials to assess conduct problems  (Continued)

IQ: intelligence quotient.
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6

Study ID General Neurological Gastrointestinal Respiratory Cardiovascu-
lar/Metabolic

Serious ad-
verse event

(unspecified)

Other

Armenteros
2007

(risperidone =
12, placebo =
13)

1. Sedation (risperi-
done = 1, placebo =
2)

1. Agitation (risperidone =
1, placebo = 0)

1. Abdominal pain (risperi-
done = 3, placebo = 1)

2. Vomiting (risperidone = 2,
placebo = 3)

3. Increased appetite
(risperidone = 1, placebo
= 0)

- Not reported - -

Buitelaar 2001

(risperidone =
19, placebo =
19)

1. Sedation (risperi-
done = 2, placebo =
0)

2. Headache (risperi-
done = 4, placebo =
2)

3. Dizziness (risperi-
done = 2, placebo =
1)

4. Decreased ener-
gy/fatigue (risperi-
done = 2, placebo =
0)

5. Tiredness (risperi-
done = 2, placebo =
5)

1. Akathisia/restless leg
syndrome (risperidone
= 3, placebo = 5)

2. Tremor (risperidone = 4,
placebo = 2)

3. Muscle stiffness
(risperidone = 3, place-
bo = 2)

4. Difficulty swallowing
(risperidone = 4, place-
bo = 0)

5. Tardive dyskinesia
(risperidone = 0, place-
bo = 1)

1. Nausea (risperidone = 3,
placebo = 0)

2. Sialorrhoea (risperidone
= 4, placebo = 0)

1. Rhini-
tis/rhinor-
rhoea
(risperi-
done = 11,
placebo =
1)

Not reported - -

Connor 2008

(quetiapine =
9, placebo =
10)

1. Sedation (quetiap-
ine = 6, placebo = 9)

2. Decreased ener-
gy/fatigue (quetiap-
ine = 3, placebo = 5)

1. Akathisia/restless leg
syndrome (quetiapine =
1, placebo = 0)

2. Agitation (quetiapine =
6, placebo = 9

3. Muscle stiffness (queti-
apine = 1, placebo = 2)

4. Decreased facial ex-
pression (quetiapine =
1, placebo = 6)

- - No differ-
ences across
groups found
on ECG QRS
or QTc inter-
vals.

- -

Table 4.   Other adverse events 
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7

Findling 2000

(risperidone =
10, placebo =
10)

1. Sedation (risperi-
done = 3, placebo =
2)

2. Headache (risperi-
done = 3, placebo =
2)

- 1. Nausea (risperidone = 1,
placebo = 1)

2. Increased appetite
(risperidone = 3, placebo
= 0)

- No clinical-
ly significant
changes in
ECG.

- 1. Enure-
sis/urinary
inconti-
nence
(risperi-
done = 0,
placebo =
1)

2. Restless-
ness
(risperi-
done = 0,
placebo =
1)

3. Irritability
(risperi-
done = 0,
placebo =
1)

4. Sleeping
problems
(risperi-
done = 0,
placebo =
1)

Van
Bellinghen
2001

(risperidone =
6, placebo = 7)

No side effects report-
ed in any category.

- - - - - -

Aman 2002

(risperidone =
55, placebo =
63)

1. Sedation (risperi-
done = 28, placebo =
6)

2. Headache (risperi-
done = 16, placebo =
9)

1. Hyperprolactinaemia
(risperidone = 7, place-
bo = 1)

2. EPSE (unspecified;
risperidone = 2, placebo
= 0)

1. Abdominal pain/dyspep-
sia (risperidone = 3,
placebo = 1)

2. Vomiting (risperidone = 2,
placebo = 3)

3. Increased appetite
(risperidone = 1, placebo
= 0)

1. Rhini-
tis/rhinor-
rhoea
(risperi-
done = 6,
placebo = 3

1. No QTc ab-
normali-
ties.

- -

Table 4.   Other adverse events  (Continued)
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Reyes 2006a

(risperidone =
172, placebo
= 163)

1. Sedation (risperi-
done = 3, placebo =
2)

2. Headache (risperi-
done = 8, placebo =
11)

3. Decreased ener-
gy/fatigue (risperi-
done = 3, placebo =
0)

1. Hyperprolactinaemia
(risperidone = 5, place-
bo = 0)

2. EPSE (unspecified;
risperidone = 3, placebo
= 1)

1. Abdominal pain/dyspep-
sia (risperidone = 6,
placebo = 3)

2. Increased appetite
(risperidone = 4, placebo
= 0)

1. Pharyngitis
(risperi-
done = 10,
placebo = 4

2. URTI
(risperi-
done = 13,
placebo =
9)

1. No signifi-
cant
changes in
QTc inter-
vals.

1. Serious ad-
verse event
(unspeci-
fied;
risperi-
done = 6,
placebo =
5)

-

Snyder 2002

(risperidone =
53, placebo =
57)

1. Sedation (risperi-
done = 22, placebo =
8)

2. Headache (risperi-
done = 9, placebo =
4)

3. Decreased ener-
gy/fatigue (risperi-
done = 4, placebo =
0)

1. Hyperprolactinaemia
(risperidone = 4, place-
bo = 0)

2. EPSE (unspecified;
risperidone = 7, placebo
= 3)

3. Tardive dyskinesia
(risperidone = 0, place-
bo = 1)

1. Abdominal pain/dyspep-
sia (risperidone = 8,
placebo = 4)

2. Vomiting (risperidone = 6,
placebo = 4)

3. Increased appetite
(risperidone = 8, placebo
= 2)

4. Anorexia (risperidone = 4,
placebo = 2)

5. Sialorrhoea (risperidone
= 6, placebo = 1)

1. Pharyngitis
(risperi-
done = 5,
placebo =
3)

2. Nose
bleeds
(risperi-
done = 5,
placebo =
0)

3. Rhini-
tis/rhinor-
rhoea
(risperi-
done = 7,
placebo =
5)

1. No abnor-
mal QTc in-
tervals.

1. Adverse
events (un-
specified;
risperi-
done = 5,
placebo =
10)

1. Rash
(risperi-
done = 4,
placebo =
1)

2. Abnormal
crying
(risperi-
done = 4,
placebo =
0)

3. Enure-
sis/urinary
inconti-
nence
(risperi-
done = 7,
placebo =
3)

TOSCA study

(risperidone =
73, placebo =
80)

1. Sedation (risperi-
done = 16, placebo =
20)

2. Headache (risperi-
done = 16, placebo
=17)

1. Hyperprolactinaemia
(risperidone = 2, place-
bo = 0)

1. Abdominal pain/dyspep-
sia (risperidone = 12,
placebo = 4)

2. Vomiting (risperidone =
10, placebo = 6)

3. Increased appetite
(risperidone = 10, place-
bo = 7)

4. Anorexia (risperidone = 9,
placebo = 19)

5. Diarrhoea (risperidone =
5, placebo = 9)

1. Cough
(risperi-
done = 14,
placebo =
20)

2. Rhini-
tis/rhinor-
rhoea
(risperi-
done = 11,
placebo =
14)

1. Hyperlipi-
daemia
(risperi-
done = 2,
placebo =
0)

2. Elevated
fasting glu-
cose and
insulin
(risperi-
done = 0,

- 1. Sleeping
problems
(risperi-
done = 14,
placebo =
29)

Table 4.   Other adverse events  (Continued)
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9

placebo =
2)

Fleischhaker
2011

(ziprasidone =
25,

placebo = 25)

1. Headache (ziprasi-
done = 8, placebo =
10)

2. Decreased ener-
gy/fatigue (ziprasi-
done = 12, placebo =
7)

1. Hyperprolactineamia
(ziprasidone = 3, place-
bo = 1)

2. Hypopolactinaemia
(ziprasidone = 1, place-
bo = 3)

3. Akathisa/restless leg
syndrome (ziprasidone
= 5, placebo = 2)

4. EPSE (unspecified;
ziprasidone = 3, place-
bo = 1)

5. Tremor (ziprasidone =
11, placebo = 8)

6. Muscle stiffness
(ziprasidone = 5, place-
bo = 1)

1. Dyspepsia/abdominal
pain (ziprasidone = 5,
placebo = 4)

2. Vomiting (ziprasidone =
7, placebo = 2)

3. Nausea (ziprasidone = 1,
placebo = 4)

4. Increased appetite
(ziprasidone = 3, placebo
= 1)

5. Anorexia (ziprasidone = 3,
placebo = 2)

6. Diarrhoea (ziprasidone =
5, placebo = 3)

1. Pharyngitis
(ziprasi-
done = 12,
placebo =
10)

2. Cough
(ziprasi-
done = 9,
placebo =
11)

3. Rhini-
tis/rhinor-
rhoea
(ziprasi-
done = 3,
placebo =
0)

1. No increas-
es in QTc
levels were
observed
in either
group.

1. Adverse
events (un-
specified;
ziprasi-
done = 3,
placebo =
2)

1. Fever
(ziprasi-
done = 5,
placebo =
3)

2. Oropha-
ryngeal
pain
(ziprasi-
done = 3,
placebo =
0)

3. Excessive
blinking
(ziprasi-
done = 2,
placebo =
3)

4. Aggression
(ziprasi-
done = 3,
placebo =
7)

Table 4.   Other adverse events  (Continued)

Bpm: beats per minute; ECG: electrocardiogram; URTI: upper respiratory tract infection; EPSE: Extrapyramidal side eJects; QRS: the name for the 3 waves (Q wave, R wave and
S wave) on an electrocardiogram; QTc: correct QT (start of Q wave to end of T wave) interval
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A P P E N D I C E S

Appendix 1. Rating scales

Scales for aggression (observer rated)

1. Children’s Aggression Scale – Parent’s version (CAS-P) (Halperin 2002).

2. Children’s Aggression Scale – Teacher’s version (CAS-T) (Halperin 2003).

3. Overt Aggression Scale (OAS) (Yudofsky 1986).

4. Modified Overt Aggression scale (MOAS) (Sorgi 1991).

5. Overt Aggression Scale Modified (OAS-M) (Coccaro 1991).

6. Proactive and Reactive Aggression Scale (PRA) (Dodge 1987).

7. Revised Teacher Rating Scale for Reactive and Proactive Aggression (R-TRPA) (Brown 1996).

8. Vitiello Aggression Questionnaire (VAQ) (Vitiello 1997).

9. Children's Social Behaviour Scale (CSBS) (Crick 1995).

10.General Behavior Inventory (Parent Version) (P-GBI) (Youngstrom 2001).

11.Life History of Aggression (LHA) (Coccaro 1997).

Scale for aggression (self-report)

1. Buss-Durkee Hostility Inventory (BDHI) (Buss 1957).

2. Aberrant Behaviour Checklist (ABC) – Irritability subscale (Aman 1985a).

3. Child Behaviour Checklist (CBCL) – Aggression subscale (Achenbach 1991).

4. Barratt Aggressive Acts Questionnaire (AAQ) (Barratt 1999).

5. Spielberger Anger and Expression of Anger Inventory (STAXI) (Fuqua 1991).

6. Anger, Irritability, and Aggression Questionnaire (AAIQ) (Coccaro 1991).

7. Buss-Perry Aggression Questionnaire (B-PAQ) (Buss 1992).

8. Aggression Questionnaire (AQ) (Vitiello 1990; Malone 1998).

Scales for disruptive behaviour disorders or conduct disorder

1. Nisonger Child Behaviour Rating Form (NCBRF) – Conduct Problem subscale (Aman 1996).

2. Connors' Parent Rating Scale – Revised (CPRS-R) (Conners 1997a).

3. Conners' Teacher Rating Scale – Revised (CTRS-R) (Conners 1997a).

4. Swanson, Nolan and Pelham scale, Fourth Edition (SNAP-IV) (Swanson 1992).

5. Vanderbilt ADHD Diagnostic Parent Rating Scale (VADPRS) (Wolraich 2003).

6. Vanderbilt ADHD Diagnostic Teacher Rating Scale (VADTRS) (Wolraich 1998).

7. Achenbach Child Behavior Checklist (CBCL) (Achenbach 1991).

8. Eyberg Child Behaviour Inventory (ECBI) (Eyberg 1999).

9. New York Teacher Rating Scale for Disruptive and Antisocial Behaviour (NYTRS) (Miller 1995).

10.Home and School Questionnaire (HSQ/SSQ) (Barkley 1997).

11.Antisocial Process Screening Device (APSD) (Frick 2001).

12.Sutter-Eyberg Student Behavior Inventory Revised (SESBI-R) (Eyberg 1999).

13.Youth Self Report (YSR) (Achenbach 1991).

14.Conners/Wells' Adolescent Self Report of Symptoms (CASS) – conduct problem and anger control problem subscales (Conners 1997b).

15.Parent Daily report (PDA) (Kazdin 1986).

16.Interview for Antisocial Behaviour (IAB) (Chamberlain 1991).

Appendix 2. Search strategies up to 2011

Cochrane Central Register of Controlled Studies (CENTRAL) in the Cochrane Library, which includes the Cochrane Developmental,
Psychosocial and Learning Problems Specialised Register

#1 MeSH descriptor Child Behavior Disorders, this term only
#2 MeSH descriptor Attention Deficit and Disruptive Behavior Disorders, this term only
#3 MeSH descriptor Attention Deficit Disorder with Hyperactivity, this term only
#4 MeSH descriptor Conduct Disorder, this term only
#5 conduct NEAR/5 (disorder* or disturb*)
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#6 oppositional*
#7 MeSH descriptor Antisocial Personality Disorder, this term only
#8 (antisocial or anti NEXT social) NEAR/5 (behav* or histor* or conduct*)
#9 attention NEAR/5 deficit*
#10 ad/hd
#11 adhd or "ad/hd" or adhkd or addh or adhs
#12 hyperactiv*
#13 MeSH descriptor Hyperkinesis, this term only
#14 hyperkine*
#15 MeSH descriptor Aggression, this term only
#16 aggress*
#17 MeSH descriptor Agonistic Behavior, this term only
#18 agonistic*
#19 MeSH descriptor Anger, this term only
#20 MeSH descriptor Rage, this term only
#21 anger or angry
#22 malic*
#23hostil*
#24 deceit*
#25 cruel*
#26 MeSH descriptor Juvenile Delinquency, this term only
#27 threaten*
#28 (dangerous* or disrupt* ) NEAR/5 (behav* or histor* or conduct*)
#29 MeSH descriptor Impulsive Behavior, this term only
#30 impulse* or impulsiv*
#31 MeSH descriptor Crime explode all trees
#32 criminal* or violen* or unlawful* or delinquen*
#33 MeSH descriptor Violence, this term only
#34 oJend* or oJence* or oJense*
#35 correctional* or penal*
#36 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR
#20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35)
#37 MeSH descriptor Clozapine, this term only
#38 MeSH descriptor Risperidone, this term only
#39 risperidon*
#40 clozapin*
#41 amisulprid*
#42 amisulpirid*
#43 aripiprazol*
#44 olanzapin*
#45 quetiapin*
#46 sertindol*
#47 ziprasidon*
#48 zotepin*
#49 atypical NEAR/3 (anti next psychotic* or antipsychotic*)
#50(#37 OR #38 OR #39 OR #40 OR #41 OR #42 OR #43 OR #44 OR #45 OR #46 OR #47 OR #48 OR #49)
#51 MeSH descriptor Infant, this term only
#52 MeSH descriptor Child explode all trees
#53 MeSH descriptor Adolescent, this term only
#54 MeSH descriptor Minors, this term only
#55 (child* or boy* or girl* or baby or babies or toddler* or infant* or teen* or adolescen* or juvenile* or preschool* or pre next school*
or schoolchild*)
#56 youth* or young* people
#57 young* people
#58 (#51 OR #52 OR #53 OR #54 OR #55 OR #56 OR #57)
#59 (#36 AND #50 AND #58)

OVID MEDLINE(R)

1 Child Behavior Disorders/
2 Attention Deficit Disorder with Hyperactivity/
3 "Attention Deficit and Disruptive Behavior Disorders"/
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4 Conduct Disorder/
5 (conduct adj5 (disorder$ or disturb$)).mp.
6 oppositional$.mp.
7 ((antisocial$ or anti-social$) adj5 (behav$ or histor$ or conduct)).mp.
8 Antisocial Personality Disorder/
9 (attention adj5 deficit$).mp.
10 (adhd or "ad/hd" or adhkd or addh or adhs).tw.
11 hyperactiv$.mp.
12 Hyperkinesis/
13 hyperkine$.mp.
14 Aggression/
15 Agonistic behavior/
16 aggress$.mp.
17 agonistic$.mp.
18 Anger/
19 Rage/
20 (anger or angry).mp.
21 malic$.mp.
22 hostil$.mp.
23 ((dangerous$ or disrupt$ or defiant$) adj3 (behav$ or histor$ or conduct$)).mp.
24 deceit$.mp.
25 cruel$.mp.
26 juvenile delinquency/
27 delinquen$.mp.
28 threaten$.mp.
29 Impulsive Behavior/
30 impulsiv$.mp.
31 impulse$.mp.
32 unlawful$.mp.
33 Violence/
34 violen$.mp.
35 exp Crime/
36 criminal$.mp.
37 penal$.mp.
38 (oJend$ or oJenc$ or oJens$).mp.
39 correctional.mp.
40 or/1-39
41 amisulprid$.mp.
42 amisulpirid$.mp.
43 aripiprazol$.mp.
44 Clozapine/
45 clozapin$.mp.
46 olanzapin$.mp.
47 quetiapin$.mp.
48 Risperidone/
49 risperidon$.mp.
50 sertindol$.mp.
51 ziprasidon$.mp.
52 zotepin$.mp.
53 (atypical$ adj3 (antipsychotic$ or anti-psychotic)).mp.
54 or/41-53
55 (child$ or boy$ or girl$ or baby or babies or toddler$ or infant$ or teen$ or adolescen$ or juvenile$ or preschool$ or pre-school$ or
schoolchild$).mp.
56 (youth$ or young$ people).mp.
57 Child/ or Child, preschool/
58 Infant/
59 Adolescent/
60 Minors/
61 or/55-60
62 40 and 54 and 61
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The search terms "iloperidone" "asenapine", "lurasidone" and "paliperidone" were included in the searches from 2015 onwards to reflect
the availablity of new drugs.

Embase Ovid

1 behavior disorder/ or attention deficit disorder/ or disruptive behavior/ or impulse control disorder/ or oppositional defiant disorder/
2 (conduct adj5 (disorder$ or disturb$)).mp.
3 oppositional$.mp.
4 antisocial behavior/
5 ((antisocial$ or anti-social$) adj5 (behav$ or histor$ or conduct)).mp.
6 ((antisocial$ or anti-social$) adj personality adj disorder$).mp.
7 (attention adj5 deficit$).mp.
8 (adhd or "ad/hd" or adhkd or addh or adhs).tw.
9 hyperactiv$.mp.
10 hyperkinesia/
11 hyperkine$.mp.
12 exp aggression/
13 aggress$.mp.
14 agonistic$.mp.
15 (anger or angry).mp.
16 malic$.mp.
17 hostil$.mp.
18 ((dangerous$ or disrupt$) adj3 (behav$ or histor$ or conduct$)).mp.
19 deceit$.mp.
20 cruel$.mp.
21 delinquen$.mp.
22 threaten$.mp.
23 impulsiveness/
24 impulse control disorder/
25 (impulsiv$ or impulse$).mp.
26 unlawful$.mp.
27 exp violence/
28 violen$.mp.
29 exp crime/
30 criminal$.mp.
31 penal$.mp.
32 (oJend$ or oJenc$ or oJens$).mp.
33 correctional.mp.
34 or/1-33
35 exp atypical antipsychotic agent/
36 amisulprid$.mp.
37 amisulpirid$.mp.
38 aripiprazol$.mp.
39 clozapin$.mp.
40 olanzapin$.mp.
41 quetiapin$.mp.
42 risperidon$.mp.
43 sertindol$.mp.
44 ziprasidon$.mp.
45 zotepin$.mp.
46 (atypical$ adj3 (antipsychotic$ or anti-psychotic$)).mp.
47 or/35-46
48 (baby or babies or infant$ or toddler$ or child$ or boy$ or girl$ or preschool$ or pre school$ or teen$ or adolescen$ or juvenile$ or
minor$ or youth$ or young people).tw.
49 infant/
50 child/
51 school child/
52 preschool child/
53 adolescent/
54 or/49-53
55 34 and 47 and 54
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PsycINFO strategies

During the preparation of the 2012 review the supplier for PsycINFO changed from EBSCOhost to Ovid . The search stategy was therefore
adapted in 2011 for the Ovid platform.

PsycINFO EBSCOhost: 2010 search

S52 S47 and S48 and S51
S51 S49 or S50
S50 baby or babies or infant* or toddler* or child* or boy* or girl* or preschool* or pre school* or schoolchild* or juvenile* or minor* or
teen* or adolescen* or youth* or young* people
S49 (ZG "adolescence (13-17 yrs)") or (ZG "childhood (birth-12 yrs)") or (ZG "infancy (2-23 mo)") or (ZG "preschool age (2-5 yrs)") or (ZG
"schoolage (6-12 yrs)")
S48 S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15 or S16 or S17 or S18 or S19 or S20 or S21 or
S22 or S23 or S24 or S25 or S26 or S27 or S28 or S29 or S30 or S31 or S32 or S33
S47 S34 or S35 or S36 or S37 or S38 or S39 or S40 or S41 or S42 or S43 or S44 or S45 or S46
S46 atypical* N3 anti psychotic*
S45 atypical* N3 antipsychotic*
S44 zotepin*
S43 ziprasidon*
S42 sertindol*
S41 risperidon*
S40 quetiapin*
S39 olanzapin*
S38 clozapin*
S37 aripiprazol*
S36 amisulpirid*
S35 amisulprid*
S34 DE "Aripiprazole" or DE "Clozapine" or DE "Olanzapine" or DE "Quetiapine" or DE "Risperidone"
S33 impulsiv* or impulse*
S32 DE "Impulsiveness"
S31 (DE "Violent Crime") or (DE "Violence")
S30 DE "Crime"
S29 DE "Criminal Behavior" OR DE "Juvenile Delinquency"
S28 oJend* or oJenc* or oJens*
S27 violen* or criminal* or penal* or correctional*
S26 unlawful*
S25 threaten*
S24 delinquen*
S23 (disrupt* N3 behav* ) or (disrupt* N3 histor*) or (disrupt* N3 conduct*)
S22 (dangerous* N3 behav* ) or (dangerous* N3 histor*) or (dangerous* N3 conduct*)
S21 cruel*
S20 deceit*
S19 hostil*
S18 malic*
S17 anger or angry or rage*
S16 aggress* or agonistic*
S15 hyperkine*
S14 hyperactiv*
S13 adhd or "ad/hd" or adhkd or addh or adhs
S12 attention N5 deficit*
S11 (anti social* N5 behav*) or (anti social* N5 histor*) or (anti social* N5 conduct*)
S10 (antisocial* N5 behav*) or (antisocial* N5 histor*) or (antisocial* N5 conduct*)
S9 oppositional*
S8 (conduct N5 disturb*)
S7 (conduct N5 disorder*)
S6 DE "Anger" OR DE "Hostility"
S5 (DE "Attention Deficit Disorder with Hyperactivity" or DE "Attention Deficit Disorder" or DE "Hyperkinesis" or DE "Impulsiveness" or DE
"Oppositional Defiant Disorder")
S4 DE "Aggressive Behavior" or DE "Aggressiveness"
S3 DE "Conduct Disorder"
S2 DE "Behavior Disorders"
S1 (DE "Antisocial Personality Disorder")
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PsycINFO Ovid: 2011 search

1 antisocial behavior/
2 Antisocial Personality Disorder/
3 Behavior Disorders/
4 Conduct Disorder/
5 Aggressive Behavior/
6 Aggressiveness/
7 Impulsiveness/
8 Oppositional Defiant Disorder/
9 exp attention deficit disorder/
10 Hyperkinesis/
11 Anger/
12 Hostility/
13 (conduct adj5 (disorder$ or disturb$)).mp.
14 oppositional$.mp.
15 ((antisocial$ or anti-social$) adj5 (behav$ or histor$ or conduct)).mp.
16 (attention adj5 deficit$).mp.
17 (adhd or "ad/hd" or adhkd or addh or adhs).tw.
18 hyperactiv$.mp.
19 hyperkine$.mp.
20 aggress$.mp.
21 agonistic$.mp.
22 (anger or angry).mp.
23 malic$.mp.
24 hostil$.mp.
25 ((dangerous$ or disrupt$ or defiant$) adj3 (behav$ or histor$ or conduct$)).mp.
26 deceit$.mp.
27 cruel$.mp.
28 Juvenile Delinquency/
29 delinquen$.mp.
30 threaten$.mp.
31 impulsiv$.mp.
32 impulse$.mp.
33 unlawful$.mp.
34 Violence/
35 violen$.mp.
36 exp Crime/
37 criminal$.mp.
38 penal$.mp.
39 (oJend$ or oJenc$ or oJens$).mp.
40 correctional.mp.
41 or/1-40
42 Clozapine/
43 clozapin$.mp.
44 exp Olanzapine/
45 olanzapin$.mp.
46 Quetiapine/
47 quetiapin$.mp.
48 Risperidone/
49 risperidon$.mp.
50 sertindol$.mp.
51 ziprasidon$.mp.
52 zotepin$.mp.
53 amisulprid$.mp.
54 amisulpirid$.mp.
55 aripiprazole/
56 aripiprazol$.mp.
57 (atypical$ adj3 (antipsychotic$ or anti-psychotic$)).mp.
58 or/42-57
59 (child$ or boy$ or girl$ or baby or babies or toddler$ or infant$ or teen$ or adolescen$ or juvenile$ or preschool$ or pre-school$ or
schoolchild$).mp.
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60 (youth$ or young$ people).mp.
61 ("100" or "120" or "140" or "160" or "180" or "200" or "320").ag.
62 59 or 60 or 61
63 41 and 58 and 62

CINAHL EBSCOhost (Cumulative Index to Nursing and Allied Health Literature)

S53 S33 and S47 and S52
S52 (S48 or S49 or S50 or S51)
S51 AG preschool
S50 AG adolescent
S49 AG child
S48 baby or babies or infant* or toddler* or child* or boy* or girl* or preschool* or pre school* or schoolchild* or juvenile* or minor* or
teen* or adolescen* or youth* or young* people
S47 S34 or S35 or S36 or S37 or S38 or S39 or S40 or S41 or S42 or S43 or S44 or S45 or S46
S46 atypical* N3 anti psychotic*
S45 atypical* N3 antipsychotic*
S44 zotepin*
S43 ziprasidon*
S42 sertindol*
S41 risperidon*
S40 quetiapin*
S39 olanzapin*
S38 clozapin*
S37 aripiprazol*
S36 amisulpirid*
S35 amisulprid*
S34 (MH "Aripiprazole") or (MH "Clozapine") or (MH "Olanzapine") or (MH "Quetiapine") or (MH "Risperidone")
S33 S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15 or S16 or S17 or S18 or S19 or S20 or S21
or S22 or S23 or S24 or S25 or S26 or S27 or S28 or S29 or S30 or S31 or S32
S32 impulse* or impulsiv*
S31 (MH "Impulse Control Disorders")
S30 (MH "Violence") or (MH "School Violence") or (MH "Sibling Violence")
S29 (MH "Juvenile Delinquency") or (MH "Juvenile OJenders+")
S28 (MH "Crime")
S27 (MH "Public OJenders")
S26 oJend* or oJenc* or oJens*
S25 violen* or criminal* or penal* or correctional* or unlawful* or threaten*
S24 delinquen*
S23 (disrupt* N3 behav* ) or (disrupt* N3 histor*) or (disrupt* N3 conduct*)
S22 (dangerous* N3 behav* ) or (dangerous* N3 histor*) or (dangerous* N3 conduct*)
S21 cruel*
S20 deceit*
S19 hostil*
S18 malic*
S17 anger or angry or rage*
S16 aggress* or agonistic*
S15 hyperkine*
S14 hyperactiv*
S13 adhd or "ad/hd" or adhkd or addh or adhs
S12 attention N5 deficit*
S11 (anti social* N5 behav*) or (anti social* N5 histor*) or (anti social* N5 conduct*)
S10 (antisocial* N5 behav*) or (antisocial* N5 histor*) or (antisocial* N5 conduct*)
S9 oppositional*
S8 (conduct N5 disorder*) OR (conduct N5 disturb*)
S7 (MH "Anger")
S6 (MH "Aggression")
S5 (MH "Hyperkinesis")
S4 (MH "Disruptive Behavior")
S3 (MH "Antisocial Personality Disorder")
S2 (MH "Attention Deficit Hyperactivity Disorder")
S1 (MH "Child Behavior Disorders")

Atypical antipsychotics for disruptive behaviour disorders in children and youths (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

76



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

ClinicalTrials.gov

(clinicaltrials.gov)

adhd OR dispruptive OR oppositional OR conduct OR impulsive OR anger OR rage OR antisocial | aripiprazole OR olanzapine OR quetiapine
OR sertindole OR ziprasidone OR zotepine OR clozapine OR risperidone OR amisulpride OR amisulpirid | Child, Adult |

CenterWatch

(www.centerwatch.com)

Advanced search: (amisulpride or amisulpiride or aripiprazole or clozapine or olanzapine or quetiapine or risperidone or sertindole or
ziprasidone or zotepine ) AND (adhd or disruptive or oppositional or "conduct disorder" or impulsive or anger or rage or antisocial

WHO ICTRP

(apps.who.int/trialsearch)

Intervention| aripiprazole OR olanzapine OR quetiapine OR sertindole OR ziprasidone OR zotepine OR clozapine OR risperidone OR
amisulpride OR amisulpiride

metaRegister of Controlled Trials

antipsychotic* AND child* AND behav*

UK Clinical Research Network (UKCRN)

atypical antipsychotics

Appendix 3. Search strategies from 2011 onwards

CENTRAL, in the Cochrane Library, which includes the Cochrane Developmental, Psychosocial and Learning Problems Specialised
Register

#1MeSH descriptor: [Child Behavior Disorders] this term only
#2MeSH descriptor: [Attention Deficit and Disruptive Behavior Disorders] this term only
#3MeSH descriptor: [Attention Deficit Disorder with Hyperactivity] this term only
#4MeSH descriptor: [Conduct Disorder] this term only
#5(conduct near/5 (disorder* or disturb*))
#6oppositional*
#7MeSH descriptor: [Antisocial Personality Disorder] this term only
#8((antisocial or anti next social) near/5 (behav* or histor* or conduct*))
#9(attention near/5 deficit*)
#10(adhd or "ad/hd" or adhkd or addh or adhs)
#11hyperactiv* or hyper next activ*
#12hyperkine* or hyper next kin*
#13aggress*
#14agonistic*
#15MeSH descriptor: [Anger] this term only
#16MeSH descriptor: [Rage] this term only
#17(anger or angry)
#18anger or angry
#19malic*
#20hostil*
#21deceit*
#22cruel*
#23(dangerous* or disrupt*) near/5 (behav* or histor* or conduct*)
#24MeSH descriptor: [Impulsive Behavior] this term only
#25impulse* or impulsiv*
#26MeSH descriptor: [Crime] explode all trees
#27criminal* or violen* or unlawful* or delinquen*
#28MeSH descriptor: [Violence] this term only
#29oJend* or oJence* or oJense*
#30correctional* or penal*
#31(oJend* or oJenc* or oJens*)
#32{or #1-#31}
#33MeSH descriptor: [Risperidone] this term only
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#34MeSH descriptor: [Clozapine] this term only
#35amisulpirid*
#36amisulprid*
#37aripiprazol*
#38asenapin*
#39clozapin*
#40iloperidon*
#41lurasidon*
#42olanzapin*
#43paliperid*
#44quetiapin*
#45risperidon*
#46sertindol*
#47ziprasidon*
#48zotepin*
#49atypical near/3 (anti next psychotic* or antipsychotic*)
#50{or #33-#49}
#51MeSH descriptor: [Infant] this term only
#52MeSH descriptor: [Child] explode all trees
#53MeSH descriptor: [Adolescent] this term only
#54MeSH descriptor: [Minors] this term only
#55(child* or boy* or girl* or baby or babies or toddler* or infant* or teen* or adolescen* or juvenile* or preschool* or pre next school*
or schoolchild*)
#56youth* or young* people
#57{or #51-#56}
#58#32 and #50 and #57

Ovid MEDLINE(R)

1 Child Behavior Disorders/
2 Attention Deficit Disorder with Hyperactivity/
3 "Attention Deficit and Disruptive Behavior Disorders"/
4 Conduct Disorder/
5 (conduct adj5 (disorder$ or disturb$)).mp.
6 oppositional$.mp.
7 ((antisocial$ or anti-social$) adj5 (behav$ or histor$ or conduct)).mp.
8 Antisocial Personality Disorder/
9 (attention adj5 deficit$).mp.
10 (adhd or "ad/hd" or adhkd or addh or adhs).tw.
11 hyperactiv$.mp.
12 Hyperkinesis/
13 hyperkine$.mp.
14 Aggression/
15 Agonistic behavior/
16 aggress$.mp.
17 agonistic$.mp.
18 Anger/
19 Rage/
20 (anger or angry).mp.
21 malic$.mp.
22 hostil$.mp.
23 ((dangerous$ or disrupt$ or defiant$) adj3 (behav$ or histor$ or conduct$)).mp.
24 deceit$.mp.
25 cruel$.mp.
26 delinquen$.mp.
27 threaten$.mp.
28 Impulsive Behavior/
29 impulsiv$.mp.
30 impulse$.mp.
31 unlawful$.mp.
32 Violence/
33 violen$.mp.
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34 Crime/
35 criminal$.mp.
36 penal$.mp.
37 (oJend$ or oJenc$ or oJens$).mp.
38 correctional.mp.
39 or/1-38
40 amisulprid$.mp.
41 amisulpirid$.mp.
42 aripiprazol$.mp.
43 asenapin$.mp.
44 Clozapine/
45 clozapin$.mp.
46 iloperidon$.mp.
47 lurasidon$.mp.
48 olanzapin$.mp.
49 paliperidon$.mp.
50 quetiapin$.mp.
51 Risperidone/
52 risperidon$.mp.
53 sertindol$.mp.
54 ziprasidon$.mp.
55 zotepin$.mp.
56 (atypical$ adj3 (antipsychotic$ or anti-psychotic)).mp.
57 or/40-56
58 (child$ or boy$ or girl$ or baby or babies or toddler$ or infant$ or teen$ or adolescen$ or juvenile$ or preschool$ or pre-school$ or
schoolchild$).mp.
59 (youth$ or young$ people).mp.
60 Child/ or Child, preschool/
61 Infant/
62 Adolescent/
63 Minors/
64 or/58-63
65 39 and 57 and 64

Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations

1 (conduct adj5 (disorder$ or disturb$)).mp.
2 oppositional$.mp.
3 ((antisocial$ or anti-social$) adj5 (behav$ or histor$ or conduct)).mp.
4 (attention adj5 deficit$).mp.
5 (adhd or "ad/hd" or adhkd or addh or adhs).mp.
6 hyperactiv$.mp.
7 hyperkine$.mp.
8 aggress$.mp.
9 agonistic$.mp.
10 (anger or angry).mp.
11 malic$.mp.
12 hostil$.mp.
13 ((dangerous$ or disrupt$ or defiant$) adj3 (behav$ or histor$ or conduct$)).mp.
14 deceit$.mp.
15 cruel$.mp.
16 delinquen$.mp.
17 threaten$.mp.
18 impulsiv$.mp.
19 impulse$.mp.
20 unlawful$.mp.
21 violen$.mp.
22 criminal$.mp.
23 penal$.mp.
24 (oJend$ or oJenc$ or oJens$).mp.
25 correctional.mp.
26 amisulprid$.mp.
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27 amisulpirid$.mp.
28 aripiprazol$.mp.
29 asenapin$.mp.
30 clozapin$.mp.
31 iloperidon$.mp.
32 lurasidone.mp.
33 olanzapin$.mp.
34 paliperid$.mp.
35 quetiapin$.mp.
36 risperidon$.mp.
37 sertindol$.mp.
38 ziprasidon$.mp.
39 zotepin$.mp.
40 (atypical$ adj3 (antipsychotic$ or anti-psychotic)).mp.
41 (child$ or boy$ or girl$ or baby or babies or toddler$ or infant$ or teen$ or adolescen$ or juvenile$ or preschool$ or pre-school$ or
schoolchild$).mp.
42 (youth$ or young$ people).mp.
43 or/1-25
44 or/26-40
45 or/41-42
46 43 and 44 and 45

Embase Ovid

1 behavior disorder/ or attention deficit disorder/ or disruptive behavior/ or impulse control disorder/ or oppositional defiant disorder/
2 (conduct adj5 (disorder$ or disturb$)).mp.
3 oppositional$.mp.
4 antisocial behavior/
5 ((antisocial$ or anti-social$) adj5 (behav$ or histor$ or conduct)).mp.
6 ((antisocial$ or anti-social$) adj personality adj disorder$).mp.
7 (attention adj5 deficit$).mp.
8 (adhd or "ad/hd" or adhkd or addh or adhs).tw.
9 hyperactiv$.mp.
10 hyperkinesia/
11 hyperkine$.mp.
12 exp aggression/
13 aggress$.mp.
14 agonistic$.mp.
15 (anger or angry).mp.
16 malic$.mp.
17 hostil$.mp.
18 ((dangerous$ or disrupt$) adj3 (behav$ or histor$ or conduct$)).mp.
19 deceit$.mp.
20 cruel$.mp.
21 delinquen$.mp.
22 threaten$.mp.
23 impulsiveness/
24 impulse control disorder/
25 (impulsiv$ or impulse$).mp.
26 unlawful$.mp.
27 exp violence/
28 violen$.mp.
29 exp crime/
30 criminal$.mp.
31 penal$.mp.
32 (oJend$ or oJenc$ or oJens$).mp.
33 correctional.mp.
34 or/1-33
35 exp atypical antipsychotic agent/
36 amisulprid$.mp.
37 amisulpirid$.mp.
38 aripiprazol$.mp.
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39 asenapin$.mp.
40 clozapin$.mp.
41 iloperidon$.mp.
42 lurasidone.mp.
43 olanzapin$.mp.
44 paliperid$.mp.
45 quetiapin$.mp.
46 risperidon$.mp.
47 sertindol$.mp.
48 ziprasidon$.mp.
49 zotepin$.mp.
50 (atypical$ adj3 (antipsychotic$ or anti-psychotic$)).mp.
51 or/35-50
52 (baby or babies or infant$ or toddler$ or child$ or boy$ or girl$ or preschool$ or pre school$ or teen$ or adolescen$ or juvenile$ or
minor$ or youth$ or young people).tw.
53 infant/
54 child/
55 school child/
56 preschool child/
57 adolescent/
58 or/53-57
59 34 and 51 and 58

PsycINFO Ovid

1 antisocial behavior/
2 Antisocial Personality Disorder/
3 Behavior Disorders/
4 Conduct Disorder/
5 Aggressive Behavior/
6 Aggressiveness/
7 Impulsiveness/
8 Oppositional Defiant Disorder/
9 exp attention deficit disorder/
10 Hyperkinesis/
11 Anger/
12 Hostility/
13 (conduct adj5 (disorder$ or disturb$)).mp.
14 oppositional$.mp.
15 ((antisocial$ or anti-social$) adj5 (behav$ or histor$ or conduct)).mp.
16 (attention adj5 deficit$).mp.
17 (adhd or "ad/hd" or adhkd or addh or adhs).tw.
18 hyperactiv$.mp.
19 hyperkine$.mp.
20 aggress$.mp.
21 agonistic$.mp.
22 (anger or angry).mp.
23 malic$.mp.
24 hostil$.mp.
25 ((dangerous$ or disrupt$ or defiant$) adj3 (behav$ or histor$ or conduct$)).mp.
26 deceit$.mp.
27 cruel$.mp.
28 Juvenile Delinquency/
29 delinquen$.mp.
30 threaten$.mp.
31 impulsiv$.mp.
32 impulse$.mp.
33 unlawful$.mp.
34 Violence/
35 violen$.mp.
36 exp Crime/
37 criminal$.mp.
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38 penal$.mp.
39 (oJend$ or oJenc$ or oJens$).mp.
40 correctional.mp.
41 or/1-40
42 Clozapine/
43 clozapin$.mp.
44 exp Olanzapine/
45 olanzapin$.mp.
46 Quetiapine/
47 quetiapin$.mp.
48 Risperidone/
49 risperidon$.mp.
50 sertindol$.mp.
51 ziprasidon$.mp.
52 zotepin$.mp.
53 amisulprid$.mp.
54 amisulpirid$.mp.
55 aripiprazole/
56 aripiprazol$.mp.
57 asenapin$.mp.
58 iloperidon$.mp.
59 lurasidone.mp.
60 paliperid$.mp.
61 (atypical$ adj3 (antipsychotic$ or anti-psychotic)).mp.
62 or/42-61
63 (child$ or boy$ or girl$ or baby or babies or toddler$ or infant$ or teen$ or adolescen$ or juvenile$ or preschool$ or pre-school$ or
schoolchild$).mp. (829362)
64 (youth$ or young$ people).mp. (94048)
65 ("100" or "120" or "140" or "160" or "180" or "200" or "320").ag.
66 63 or 64 or 65 )
67 41 and 62 and 66

CINAHL Plus EBSCOhost (Cumulative Index to Nursing and Allied Health Literature)

S1 (MH "Child Behavior Disorders")
S2 (MH "Attention Deficit Hyperactivity Disorder")
S3 (MH "Antisocial Personality Disorder")
S4 (MH "Disruptive Behavior")
S5 (MH "Hyperkinesis")
S6 (MH "Aggression")
S7 (MH "Anger")
S8 (conduct N5 disorder*) OR (conduct N5 disturb*)
S9 oppositional*
S10 (antisocial* N5 behav*) or (antisocial* N5 histor*) or (antisocial* N5 conduct*)
S11 (anti social* N5 behav*) or (anti social* N5 histor*) or (anti social* N5 conduct*)
S12 attention N5 deficit*
S13 adhd or "ad/hd" or adhkd or addh or adhs
S14 hyperactiv*
S15 hyperkine*
S16 aggress* or agonistic*
S17 anger or angry or rage*
S18 malic* or hostil*
S19 deceit*
S20 cruel*
S21 (dangerous* N3 behav* ) or (dangerous* N3 histor*) or (dangerous* N3 conduct*)
S22 (disrupt* N3 behav* ) or (disrupt* N3 histor*) or (disrupt* conduct*)
S23 delinquen*
S24 violen* or criminal* or penal* or correctional* or unlawful* or threaten*
S25 oJend* or oJenc* or oJens*
S26 (MH "Public OJenders")
S27 (MH "Crime")
S28 (MH "Juvenile Delinquency") or (MH "Juvenile OJenders+")
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S29 (MH "Violence") or (MH "School Violence") or (MH "Sibling Violence")
S30 (MH "Impulse Control Disorders")
S31 impulse* or impulsiv*
S32 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR S18 OR S19
OR S20 OR S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31
S33 (MH "Aripiprazole") or (MH "Clozapine") or (MH "Olanzapine") or (MH "Quetiapine") or (MH "Risperidone")
S34 (MH "Asenapine")
S35 (MH "Iloperidone")
S36 (MH "Paliperidone")
S37 amisulpirid*
S38 amisulprid*
S39 aripiprazol*
S40 asenapin*
S41 clozapin*
S42 iloperidon*
S43 lurasidon*
S44 olanzapin*
S45 paliperid*
S46 quetiapin*
S47 risperidon*
S48 sertindol*
S49 ziprasidon*
S50 zotepin*
S51 (atypical n3 (antipsychotic* or anti-psychotic*))
S52S33 OR S34 OR S35 OR S36 OR S37 OR S38 OR S39 OR S40 OR S41 OR S42 OR S43 OR S44 OR S45 OR S46 OR S47 OR S48 OR S49 OR
S50 OR S51
S53 S32 AND S52
S54 baby or babies or infant* or toddler* or child* or boy* or girl* or preschool* or pre school* or schoolchild* or juvenile* or minor* or
teen* or adolescen* or youth* or young* people
S55 AG child
S56 AG adolescent
S57 AG preschool
S58 S54 OR S55 OR S56 OR S57
S59 S53 AND S58

Cochrane Database of Systematic Reviews (CDSR) in the Cochrane Library

#1 MeSH descriptor: [Child Behavior Disorders] this term only
#2 MeSH descriptor: [Attention Deficit and Disruptive Behavior Disorders] this term only
#3 MeSH descriptor: [Attention Deficit Disorder with Hyperactivity] this term only
#4 MeSH descriptor: [Conduct Disorder] this term only
#5 (conduct near/5 (disorder* or disturb*)):ti,ab,kw
#6 (oppositional*):ti,ab,kw
#7 MeSH descriptor: [Antisocial Personality Disorder] this term only
#8 ((antisocial or anti next social) near/5 (behav* or histor* or conduct*)):ti,ab,kw
#9 (attention near/5 deficit*):ti,ab,kw
#10 (adhd or "ad/hd" or adhkd or addh or adhs):ti,ab,kw
#11 hyperactiv*:ti,ab,kw
#12 hyperkine*:ti,ab,kw
#13 aggress*:ti,ab,kw
#14 agonistic*:ti,ab,kw
#15 MeSH descriptor: [Anger] this term only
#16 MeSH descriptor: [Rage] this term only
#17(anger or angry):ti,ab,kw
#18 malic*:ti,ab,kw
#19 hostil*:ti,ab,kw
#20 deceit*:ti,ab,kw
#21 cruel*:ti,ab,kw
#22 ((dangerous* or disrupt*) near/5 (behav* or histor* or conduct*)):ti,ab,kw
#23 MeSH descriptor: [Impulsive Behavior] this term only
#24 (impulse* or impulsiv*):ti,ab,kw
#25 MeSH descriptor: [Crime] explode all trees
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#26 (criminal* or violen* or unlawful* or delinquen*):ti,ab,kw
#27 MeSH descriptor: [Violence] this term only
#28 (oJend* or oJence* or oJens*):ti,ab,kw
#29 (correctional* or penal*):ti,ab,kw
#30 {or #1-#29}
#31 MeSH descriptor: [Risperidone] this term only
#32 MeSH descriptor: [Clozapine] this term only
#33 amisulpirid*:ti,ab,kw
#34 amisulprid*:ti,ab,kw
#35 aripiprazol*:ti,ab,kw
#36 asenapin*:ti,ab,kw
#37 clozapin*:ti,ab,kw
#38 iloperidon*:ti,ab,kw
#39 lurasidon*:ti,ab,kw
#40 olanzapin*:ti,ab,kw
#41 paliperid*:ti,ab,kw
#42 quetiapin*:ti,ab,kw
#43 risperidon*:ti,ab,kw
#44 sertindol*:ti,ab,kw
#45 ziprasidon*:ti,ab,kw
#46 zotepin*:ti,ab,kw
#47 (atypical near/3 (anti next psychotic* or antipsychotic*)):ti,ab,kw
#48 {or #31-#47}
#49 MeSH descriptor: [Infant] this term only
#50 MeSH descriptor: [Child] explode all trees
#51 MeSH descriptor: [Adolescent] this term only
#52 MeSH descriptor: [Minors] this term only
#53 (child* or boy* or girl* or baby or babies or toddler* or infant* or teen* or adolescen* or juvenile* or preschool* or pre next school*
or schoolchild*):ti,ab,kw
#54 (youth* or young* next people):ti,ab,kw
#55 {or #49-#54}
#56#48 and #55 and #30

Database of Abstracts of Reviews of E9ects (DARE) in the Cochrane Library

#1 MeSH descriptor: [Child Behavior Disorders] this term only
#2 MeSH descriptor: [Attention Deficit and Disruptive Behavior Disorders] this term only
#3 MeSH descriptor: [Attention Deficit Disorder with Hyperactivity] this term only
#4 MeSH descriptor: [Conduct Disorder] this term only
#5 (conduct near/5 (disorder* or disturb*)):ti,ab,kw
#6 (oppositional*):ti,ab,kw
#7 MeSH descriptor: [Antisocial Personality Disorder] this term only
#8 ((antisocial or anti next social) near/5 (behav* or histor* or conduct*)):ti,ab,kw
#9 (attention near/5 deficit*):ti,ab,kw
#10 (adhd or "ad/hd" or adhkd or addh or adhs):ti,ab,kw
#11 hyperactiv*:ti,ab,kw
#12 hyperkine*:ti,ab,kw
#13 aggress*:ti,ab,kw
#14 agonistic*:ti,ab,kw
#15 MeSH descriptor: [Anger] this term only
#16 MeSH descriptor: [Rage] this term only
#17(anger or angry):ti,ab,kw
#18 malic*:ti,ab,kw
#19 hostil*:ti,ab,kw
#20 deceit*:ti,ab,kw
#21 cruel*:ti,ab,kw
#22 ((dangerous* or disrupt*) near/5 (behav* or histor* or conduct*)):ti,ab,kw
#23 MeSH descriptor: [Impulsive Behavior] this term only
#24 (impulse* or impulsiv*):ti,ab,kw
#25 MeSH descriptor: [Crime] explode all trees
#26 (criminal* or violen* or unlawful* or delinquen*):ti,ab,kw
#27 MeSH descriptor: [Violence] this term only

Atypical antipsychotics for disruptive behaviour disorders in children and youths (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

84



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

#28 (oJend* or oJence* or oJens*):ti,ab,kw
#29 (correctional* or penal*):ti,ab,kw
#30 {or #1-#29}
#31 MeSH descriptor: [Risperidone] this term only
#32 MeSH descriptor: [Clozapine] this term only
#33 amisulpirid*:ti,ab,kw
#34 amisulprid*:ti,ab,kw
#35 aripiprazol*:ti,ab,kw
#36 asenapin*:ti,ab,kw
#37 clozapin*:ti,ab,kw
#38 iloperidon*:ti,ab,kw
#39 lurasidon*:ti,ab,kw
#40 olanzapin*:ti,ab,kw
#41 paliperid*:ti,ab,kw
#42 quetiapin*:ti,ab,kw
#43 risperidon*:ti,ab,kw
#44 sertindol*:ti,ab,kw
#45 ziprasidon*:ti,ab,kw
#46 zotepin*:ti,ab,kw
#47 (atypical near/3 (anti next psychotic* or antipsychotic*)):ti,ab,kw
#48 {or #31-#47}
#49 MeSH descriptor: [Infant] this term only
#50 MeSH descriptor: [Child] explode all trees
#51 MeSH descriptor: [Adolescent] this term only
#52 MeSH descriptor: [Minors] this term only
#53 (child* or boy* or girl* or baby or babies or toddler* or infant* or teen* or adolescen* or juvenile* or preschool* or pre next school*
or schoolchild*):ti,ab,kw
#54 (youth* or young* next people):ti,ab,kw
#55 {or #49-#54}
#56#48 and #55 and #30

ClinicalTrials.gov

(clinicaltrials.gov)

Interventional Studies | antisocial OR disruptive OR conduct OR oppositional OR attention deficit OR adhd | aripiprazole OR olanzapine
OR quetiapine OR sertindole OR ziprasidone OR zotepine OR clozapine OR risperidone OR amisulpride OR amisulpirid OR asenapine OR
iloperidone OR lurasidone OR paliperidone OR atypical | Child |

WHO ICTRP

(apps.who.int/trialsearch)

Condition: antisocial OR disruptive OR conduct OR oppositional OR attention OR adhd AND Intervention: aripiprazole OR olanzapine
OR quetiapine OR sertindole OR ziprasidone OR zotepine OR clozapine OR risperidone OR amisulpride OR amisulpirid OR asenapine OR
iloperidone OR lurasidone OR paliperidone OR atypical AND Clinical Trials in children= selected AND Recruitment status =all

Appendix 4. Search summary 2011 onwards

 

Database Search date Database date range
or issue

Number of
records

Limits applied

26 January 2015 2014, Issue 12 (Decem-
ber)

42 Limited to 2011-2015 and new drugs
for all years

17 February 2016 2016, Issue 1 12 Limited to 2015-2016

Cochrane Central Reg-
ister of Controlled Tri-
als (CENTRAL), in the
Cochrane Library and
which includes the
Cochrane Develop-
mental, Psychosocial
and Learning Prob-

19 January 2017 2016, Issue 11 19 Limited to 2015-2017 and de-duped
with previous records
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lems Specialised Reg-
ister

23 January 2015 1946 to January Week
3 2015

158 ED=20110801-20150123 and new drugs
for all years

17 February 2016 1946 to February Week
1 2016

47 ED=20150101-20160204

Ovid MEDLINE

19 January 2017 1946 to December
Week 1 2016

52 ED=20150101-20161114 and de-duped
with previous records

23 January 2015 22 January 2015 56 No limits

17 February 2016 16 February 2016 70 No limits

Ovid MEDLINE(R) In-
Process & Other Non-
Indexed Citations

19 January 2017 18 January 2017 53 De-dupedlicated with previous records

28 January 2015 1980 to 2015 Week 03 721 2011 to current and new drugs for all
years

17 February 2016 1980 to 2016 Week 07 311 2015 to current

Embase Ovid

19 January 2017 1980 to 2017 Week 03 240 2015 to current. De-duped with previ-
ous records

23 January 2015 1806 to January Week
3 2015

245 UP=20110801-20150115 and new drugs
for all years

17 February 2016 1806 to February Week
1 2016

67 UP=20150115-20160201

PsycINFO Ovid

19 January 2017 1806 to January Week
2 2017

60 UP=20150115-20170109 de-duped with
previous records

27 January 2015 1937 to current 73 EM = 2011801 onwards plus new drugs
for all years

17 February 2016 1937 to current 29 EM = 20150101 onwards

CINAHL Plus EBSCO
(Cumulative Index
to Nursing and Allied
Health Literature)

19 January 2017 1937 to current 17 EM 20150101onwards . De-duped with
previous records

26 January 2015 1 of 12 2015 5 No date limits. Not searched in 2011

17 February 2016 2016 Issue 2 (Febru-
ary)

0 2015-2016

Cochrane Database of
Systematic Reviews
(CDSR), part of the
Cochrane Library

19 January 2017 2017, Issue 1 (January) 1 2016-2017

26 January 2015 2014 Issue 4 (October) 5 No date limits; not searched previouslyDatabase of Abstracts
of Reviews of Effect
(DARE), part of the
Cochrane Library

17 February 2016 2015 Issue 2 (April) 0 2014-2015. Not searched in later years
because there is no new content after
2015 Issue 2
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26 January 2015 All available years 6 Limited to trials registered since 1 Au-
gust 2011

18 February 2016 All available years 42 No limits

ClinicalTrials.gov (
clinicaltrials.gov )

20 January 2017 All available years 12 Limited to trials received from 18 Feb-
ruary 2016 to 20 January 2017

27 January 2015 All available years 8 Limited to trials registered since 1 Au-
gust 2011

18 February 2016 All available years 32 No limits

World Health Organ-
isation International
Clinical Trials Registry
Platform (WHO IC-
TRP; apps.who.int/tri-
alsearch ) 20 January 2017 All available years 7 Limited to trials registered since 18

February 2017

  Total records 2390  

  (Continued)

 

W H A T ' S   N E W

 

Date Event Description

19 January 2017 New citation required but conclusions
have not changed

This updated review has 2 new trials (making a total of 10 tri-
als) and an updated literature review. We can only pool new da-
ta from one recent trial into our existing meta-analysis. There
were 2 other trials that would have met our criteria but they were
terminated prematurely and we have listed them under exclud-
ed trials. The overall findings have not changed substantively in
2016 compared to 2012.

19 January 2017 New search has been performed We updated this review following a new search in February 2016
and Janaury 2017.
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Jik Loy, Sally Merry, Sarah Hetrick and Karolina Stasiak contributed to the data analysis in the 2012 and 2016 reviews.
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S O U R C E S   O F   S U P P O R T

Internal sources

• Waikato District Health Board, New Zealand.

Provision of time and release from other clinical responsibilities for the first author.

External sources

• None requested, Other.

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

See Loy 2010; Loy 2012.

1. Methods. Types of participants. For clarity, we added that:
a. a diagnosis of a disruptive behaviour disorder must have been established "using criteria from either the Diagnostic and and

Statistical Manual of Mental Disorders (DSM; American Psychiatric Association 2000; American Psychiatric Association 2013) or
International Statistical Classification of Diseases and Related Health Problems (ICD; WHO 2016)"; and

b. we excluded studies where participants had a comorbid diagnosis of autism spectrum disorder (ASD), because "there are other
reviews dealing with atypical antipsychotics in ASD such as the recently updated review by Hirsch 2016".

2. Methods. Types of interventions. For clarity, we added that: "Trials including a combination of atypical antipsychotics combined with
other medications or psychosocial interventions, or both, were also eligible. No duration of treatment was specified a priori."

3. Methods. Types of outcome measures. Primary outcomes.
a. We deleted the following text, which was in our original protocol: "Steiner 2007 ranked some of the above scales in three categories:

Excellent psychometric properties: cohesion, convergent, discriminant and predictive validity had all been tested in representative
samples. Good psychometric properties: as above, but studies had one or two criteria missing. Adequate psychometric properties:
more than two of the criteria listed above were not met but the scale was conceptually interesting or particularly suitable for clinical
practice."

b. We added the following paragraph: "For clinical and statistical reasons, it is usually necessary to obtain information that covers
behaviour in diJerent settings, including home and school, from diJerent informants (Verhulst 2002). Both observer and self-rated
rating scales are used. Parents observe variations in behaviour across multiple situations while teachers note deviation from peers
in the school setting (Myers 2002). Generally, for externalising problems, there is greater inter-rater consistency between parent and
teacher informants. (Clay 2008). For self reports, while children and adolescents can be reliable and valid self reporters, and may
useful for some diJicult to observe behaviour such as stealing, there are potential limitations. These include children and youth's
linguistic skills, presence of learning diJiculties, self reflection skills, ability to monitor one's behaviour and risks of under-reporting
undesirable behaviour or to respond in a socially desirable manner (Myers 2002; Collett 2003). For these reasons, observer-rated data
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were preferable to self-rated data for this review. If several measures of the same outcome were available, we selected the measure
used as the primary outcome in a given trial."

4. Methods. Types of outcome measures. Secondary outcomes. General functioning. We used the Clinical Global Impression ‒ Severity
scale (CGI-S; Rapoport 1985) as a very indirect approximation of functioning, as no data were available for CGAS.

5. Methods. Selection of studies. We reported that we recorded our decisions in a PRISMA diagram (Moher 2009).

6. Methods. Assessment of heterogeneity. We specified that: "We also reported Tau2 ‒ an estimate of between-study variance" in the
updated review.

7. Methods. 'Summary of findings'. We included a 'Summary of findings' section to reflect the updated Cochrane guidelines. This
information is summarised in Summary of findings for the main comparison.

8. Methods. Sensitivity analysis. We did not exclude trials with 'no' or 'unclear' ratings for allocation concealment because we identified
a limited number of trials. This method has been archived for use in future updates of this review. Please refer to our protocol (Loy
2010) and Table 1.

9. Results. E9ects of interventions. In the previous version of this review, we pooled data on quetiapine and risperidone in meta-analyses
on aggression and conduct disorders (see analysis 1.2 and 1.4, respectively, in Loy 2012). To be consistent with our objective, which
states that we will evaluate each drug separately (as opposed to assessing the class eJect), we removed this study, Connor 2008, from
these analyses in this version of the review. Thus, this version of the review reports the eJects of risperidone only versus placebo.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Aggression  [*drug eJects];  Antipsychotic Agents  [adverse eJects]  [*therapeutic use];  Anxiety Disorders  [drug therapy];  Attention
Deficit Disorder with Hyperactivity  [drug therapy];  Attention Deficit and Disruptive Behavior Disorders  [*drug therapy];  Conduct
Disorder  [drug therapy];  Depressive Disorder, Major  [drug therapy];  Dibenzothiazepines  [adverse eJects]  [*therapeutic use]; 
Piperazines  [*therapeutic use];  Quetiapine Fumarate  [*therapeutic use];  Randomized Controlled Trials as Topic;  Risperidone  [adverse
eJects]  [*therapeutic use];  Thiazoles  [*therapeutic use];  Weight Gain

MeSH check words

Adolescent; Child; Child, Preschool; Humans
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