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A B S T R A C T

Background

Aggression is a major public health issue and is integral to several mental health disorders. Antiepileptic drugs may reduce aggression

by acting on the central nervous system to reduce neuronal hyper-excitability associated with aggression.

Objectives

To evaluate the efficacy of antiepileptic drugs in reducing aggression and associated impulsivity.

Search strategy

We searched CENTRAL, MEDLINE, EMBASE, CINAHL, PsycINFO, metaRegister of Controlled Trials (mRCT) and ClinicalTri-

als.gov to April 2009. We also searched Cochrane Schizophrenia Group’s register of trials on aggression, National Research Record and

handsearched for studies.

Selection criteria

Prospective, placebo-controlled trials of antiepileptic drugs taken regularly by individuals with recurrent aggression to reduce the

frequency or intensity of aggressive outbursts.

Data collection and analysis

Three authors independently selected studies and two authors independently extracted data. We calculated standardised mean differences

(SMDs), with odds ratios (ORs) for dichotomous data.

Main results

Fourteen studies with data from 672 participants met the inclusion criteria. Five different antiepileptic drugs were examined. Sodium

valproate/divalproex was superior to placebo for outpatient men with recurrent impulsive aggression, for impulsively aggressive adults

with cluster B personality disorders, and for youths with conduct disorder, but not for children and adolescents with pervasive

developmental disorder. Carbamazepine was superior to placebo in reducing acts of self-directed aggression in women with borderline

personality disorder, but not in children with conduct disorder. Oxcarbazepine was superior to placebo for verbal aggression and

aggression against objects in adult outpatients. Phenytoin was superior to placebo on the frequency of aggressive acts in male prisoners

and in outpatient men including those with personality disorder, but not on the frequency of ’behavioral incidents’ in delinquent boys.
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Authors’ conclusions

The authors consider that the body of evidence summarised in this review is insufficient to allow any firm conclusion to be drawn

about the use of antiepileptic medication in the treatment of aggression and associated impulsivity. Four antiepileptics (valproate/

divalproex, carbamazepine, oxcarbazepine and phenytoin) were effective, compared to placebo, in reducing aggression in at least one

study, although for three drugs (valproate, carbamazepine and phenytoin) at least one other study showed no statistically significant

difference between treatment and control conditions. Side effects were more commonly noted for the intervention group although

adverse effects were not well reported. Absence of information does not necessarily mean that the treatment is safe, nor that the potential

gains from the medication necessarily balance the risk of an adverse event occurring. Further research is needed.

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

Antiepileptic drugs for treating recurrent aggression

Various medicines, which are collectively termed ’antiepileptic drugs’, have been used to treat persistent aggression. This review

systematically examines the evidence supporting this practice. From the evidence available, we were unable to draw any firm conclusion

about using these medicines to treat aggression. Four antiepileptic drugs (valproate/divalproex, carbamazepine, oxcarbazepine and

phenytoin) helped to reduce aggression in at least one study. However, for three of these drugs (valproate, carbamazepine and phenytoin)

we found at least one other study where there was no significant improvement. Further research is needed to clarify which antiepileptic

drugs are effective for whom. Such research is best carried out using carefully designed clinical trials. Such trials need to take account

of the type of aggression displayed, the severity of the aggression, and any other disorders experienced by the participants.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Antiepileptic medication compared with placebo for individuals with recurrent aggression

Patient or population: Any individual experiencing recurrent aggressive outbursts or episodes

Settings: Any (including hospital inpatient, outpatient, community and custodial settings)

Intervention: Any antiepileptic drug1

Comparison: Placebo

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

With placebo With antiepileptic medi-

cation

Aggression

OAS, OAS-M, MOAS,

self-reported incidents,

CPRS subscale

(endpoints fall between 2

weeks and 6 months)

Unclear2 See comment Not estimable 606

(12 studies; 14 compar-

isons)

+++O

moderate

Quantitative synthesis not

possible since 11 of the

14 comparisons met cri-

teria for skewed data

Descriptively, 8 of the

14 comparisons demon-

strated significantly lower

aggression scores in the

intervention condition

Impulsivity

Q-sort, PorteusMaze Test

(endpoints fall between 2

weeks and 6 months)

Unclear2 See comment Not estimable 43

(2 studies; 2 compar-

isons)

+OOO

very low

Quantitative synthesis not

possible since both com-

parisons met criteria for

skewed data

Descriptively,

neither of the 2 compar-

isons demonstrated sig-

nificantly lower impulsiv-

ity scores in the interven-

tion or control conditions
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Hostility

BPRS hostility sub scale,

CPRS hostility subscale,

Q-sort, speech content

analysis

(endpoints fall between 1

and 6 months)

Unclear2 See comment Not estimable 143

(4 studies; 4 compar-

isons)

++OO

low

Quantitative synthesis not

possible since all 4 com-

parisons met criteria for

skewed data

Descriptively, one of the

4 comparisons demon-

strated significantly lower

hostility scores in the in-

tervention condition

Anger

Self-reported outbursts,

Rosenweig Picture Frus-

tration Test

(endpoints fall between 2

weeks and 6 months)

Unclear2 See comment Not estimable 46

(2 studies; 2 compar-

isons)

++OO

low

Quantitative synthesis not

possible since 1 of the 2

comparisons met criteria

for skewed data

Descriptively,

neither of the 2 compar-

isons demonstrated sig-

nificantly lower impulsiv-

ity scores in the interven-

tion or control conditions

Anger-Hostility

POMS anger-hostility

subscale

(endpoints fall between 1

and 6 months)

Unclear2 See comment Not estimable 125

(3 studies; 3 compar-

isons)

++OO

low

Quantitative synthesis not

possible since all 3 com-

parisons met criteria for

skewed data

Descriptively, 1 of the

3 comparisons demon-

strated significantly lower

hostility scores in the in-

tervention condition

Non-compliance

leaving the study early

(endpoints fall between 1

and 6 months)

Low-risk population Not estimable 411

(6 studies; 8 compar-

isons)

+++O

moderate

None of the 8 compar-

isons demonstrated any

significant difference be-

tween experimental and

control conditions

Meta-analysis of all 8
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comparisons: OR 1.14;

95%CI 0.77 to 1.70, P =

0.52, Analysis 6.1
See comment See comment

Medium-risk population

See comment See comment

High-risk population

See comment See comment

Adverse events, any

(endpoints fall between 1

6 six months)

Low-risk population Not estimable 300

(3 studies; 3 compar-

isons)

+++O

moderate

Two of the 3 compar-

isons found a significantly

higher proportion of par-

ticipants having any ad-

verse effect in the inter-

vention compared to the

control condition

Meta-analysis of 3 com-

parisons: OR 3.48; 95%

CI 1.68 to 7.21, P <

0.001, Analysis 6.2

See comment See comment

Medium-risk population

See comment See comment

High-risk population

See comment See comment

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (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; CPRS: Children’s Psychiatric Rating Scale; BPRS: British Psychiatric Rating Scale; OAS: Overt Aggression Scale; MOAS: Modified Overt Aggression

Scale; OAS-M: Overt Aggression Scale - Modified; POMS: Profile of Moods Scale

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

1Table summarises findings for antiepileptic drugs as a class.
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2Unclear, since (a) this outcome is measured as a continuous (scale) variable using several instruments that are not directly equivalent,

and (b) we have been unable to find normative data for individuals with recurrent aggression in the general population. We have not used

baseline or control group data from the included studies to estimate risk or cut-off scores on scale measures because of the diversity of

the sample populations.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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B A C K G R O U N D

Description of the condition

The term aggression has been used to define a broad range of be-

haviours which generally involve non-accidental harm. This in-

cludes violence, defined by the World Health Organization as “the
intentional use of physical force or power, threatened or actual, against
oneself, another person, or against a group or community, that either
results in or has a high likelihood of resulting in injury, death or psy-
chological harm, maldevelopment or deprivation”. Worldwide, vio-

lence is considered to be a major public health issue (World Health

Organization 2002), and survey data on criminal violence in the

UK has revealed that in the year 2006/7 there were just under 2½

million violent crimes in private households. Aggression is also

used to describe other disturbed behaviour, such as intentional

damage to property or hostile agitation.

Two broad subtypes of aggression have been identified - instru-

mental and reactive (Barratt 1999; Berkowitz 1993; Vitiello 1997).

Instrumental aggression is more controlled and consciously goal-

directed. Reactive aggression, which is considered to be far more

prevalent (Nelson 2007), involves an emotionally-driven reaction

to frustration or perceived threat. A key feature of reactive aggres-

sion is impulsivity. Impulsivity describes a tendency to act on im-

pulse, i.e. a sudden or involuntary inclination or tendency to act

without premeditation or reflection.

There is a well-established link between mental disorder and ag-

gression. Aggressive behaviour is an integral part of some disorders.

The conventional diagnostic systems, ICD-10 and DSM-IV, have

been shaped by a medical model that relies on the identification

of symptoms to determine pathology. However, mental disorder

diagnoses, especially those associated with aggression, give undue

prominence to behaviours rather than underlying process distur-

bances. Consequently there is the tautological problem that the

diagnostic criteria are used both to identify the disorder and to

characterise the disorder. However many mental disorders, includ-

ing antisocial personality disorder and conduct disorder, appear to

be aetiologically heterogeneous rather than distinct unitary phe-

nomena. In the case of ‘intermittent explosive disorder’, extreme

aggression is the defining feature. In this condition there is failure

to resist aggressive impulses with a disproportionate response to

stress (DSM-IV-TR; American Psychiatric Association 2000). A

study of psychiatric outpatients found the life-time prevalence of

intermittent explosive disorder to be 7.3% (Kessler 2006).

A history of aggression can contribute to the diagnosis of cer-

tain personality disorders. A “very low tolerance to frustration and
a low threshold for discharge of aggression”’ is a diagnostic feature

of dissocial personality disorder under ICD-10 (World Health

Organization 1993). The broader category of antisocial person-

ality disorder within DSM-IV includes the criterion ‘irritability
and aggressiveness as indicated by repeated physical fights or assaults’.
Key features of borderline personality disorder under DSM-IV are

emotional dysregulation and impulsivity, which may be manifest

in “inappropriate, intense anger or difficulty controlling anger (e.g.
frequent displays of temper, constant anger, recurrent physical fights)”.
The ICD-10 equivalent, ‘emotionally unstable personality disor-

der’, refers to “liability to outbursts of anger or violence”. Impulsivity

is also a diagnostic criterion in these two personality disorders.

Certain developmental disorders may also present with aggressive

behaviour. Two of the four conduct disorder symptom clusters in-

volve aggression (DSM-IV-TR). The ‘aggression to people and an-
imals’ cluster include items such as “often initiates fights”, “has used
a weapon” and “has been physically cruel to people”. There is also

a ‘destruction of property’ cluster which includes “has deliberately
destroyed others’ property”. Oppositional defiant disorder is charac-

terised by “a pattern of negativistic, hostile and defiant behaviour”
(DSM-IV-TR).

There are other mental disorders which do not have aggression as

a specific diagnostic criterion, but which have been found to be

associated with an increased risk of aggression. Substance abuse

disorders are strongly associated with aggression (Nestor 2002).

Epidemiological studies have established a modest but significant

relationship between psychosis and violence (Arseneault 2000;

Brennan 2000; Fazel 2006). In the developmental period, atten-

tion-deficit hyperactivity disorder, which involves a loss of impulse

control, is associated with aggression (Staller 2007). Across mental

disorders, key traits that are associated with aggression are impulse

control and affect regulation (Nestor 2002).

It has long been recognised that aggression can be a feature of

organic brain conditions (Haller 2006). Aggressiveness may be

specifically associated with frontal and temporal lobe damage

(Anderson 1999; Hawkins 2000). A diagnostic criterion of or-

ganic personality disorder is ‘irritability and/or outbursts of anger
and aggression’ (World Health Organization 1993). A specific re-

lationship between epilepsy and aggression has also been found

in adults (Kanemoto 1999; van Elst 2000) and children (Connor

1996).

Description of the intervention

The use of antiepileptic drugs in the treatment of aggression has a

relatively long track-record (for example Stein 1992; Tyrer 1988)

and there are some supporting data (Goedhard 2006). Using a

double-blind cross-over design, phenytoin has been reported to be

associated with a reduction in the frequency of acts of aggression

by individuals in a community sample (Stanford 2001) and in a

prison sample (Barratt 1997). A similar effect has been found with

carbamazepine and sodium valproate/divalproex (Gardner 1986;

Hollander 2003; Hollander 2005; Kavoussi 1989; Lindenmayer

2000). The effect may be specific to impulsive aggression as op-

posed to instrumental aggression (Barratt 1997; Stanford 2001).

There is some empirical support for the anti-aggression effect of

other antiepileptics, such as lamotrigine (Tritt 2005) and topira-

mate (Gobbi 2006).

7Antiepileptics for aggression and associated impulsivity (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



An antiepileptic drug is defined here as one normally used pro-

phylactically to reduce the frequency and/or severity of epilep-

tic seizures. We consider pharmacological interventions where an

antiepileptic drug is given not only as monotherapy but also as an

adjunctive intervention. The review focuses on studies of persis-

tent/serious aggression. We include, but have not confined our-

selves to, studies of individuals resistant to other interventions.

How the intervention might work

Impulsive reactive aggression reflects a high arousal state (Haller

2006; Nelson 2007). It has been proposed that repeated acts of

aggression, specifically of a reactive sort, may be underpinned by

neuronal hyperexcitability, and there is some empirical support

for this (Keele 2005). Therefore drugs which reduce neuronal ex-

citability, and specifically those classed as antiepileptics or anticon-

vulsants, could theoretically be expected to lower the likelihood

of reactive aggressive outburst.

The precise mechanisms by which this occurs are not fully un-

derstood. At a neurochemical level, an imbalance of gabaminergic

systems is thought to be associated with aggression (Nelson 2007;

Siever 2008), and gamma-aminobutyric acid (GABA) has been

found to suppress aggression in animal models (Miczek 2002).

Therefore it follows that pharmacological antiepileptic agents that

act on gabaminergic neurons, such as carbamazepine, phenytoin

and valproate, may have a beneficial effect on aggressive behaviour.

Why it is important to do this review

Poorly controlled aggression is prevalent in society. It results in

emotional and physical damage to victims, and is associated with

considerable costs and distress. Medication has potential to provide

one treatment option, and may be particularly relevant to individ-

uals who seek treatment but who find difficulty engaging in psy-

chological interventions. There is some evidence that antiepileptic

drugs may be effective, but there are currently no clinical guide-

lines. A systematic review of the current evidence base is therefore

timely.

O B J E C T I V E S

This review aims to evaluate the efficacy of antiepileptic drugs in

reducing aggression and associated impulsivity.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled trials in which participants have been ran-

domly allocated to an experimental group and a control group.

Types of participants

Individuals in any setting who have displayed recurrent aggression

as defined by the authors of the study. We included studies with

participants diagnosed with a mental illness, personality disorder,

impulse disorder, or who have received a brain injury, but excluded

studies of people with dementia. We would have included studies

where antiepileptics were used to treat people with epilepsy, but

only if the participants had also displayed recurrent aggression;

however no studies of this type were identified.

Types of interventions

Any antiepileptic drug (including all antiepileptic drugs listed in

Section 4.8 of the British National Formulary) in any dosage, used

for any length of time, and measured against a placebo.

For the purpose if this review, an antiepileptic drug is defined as

one used prophylactically to reduce the frequency and/or severity

of epileptic seizures. Drugs used in the acute treatment of status

epilepticus but which are not generally prescribed for the pro-

phylaxis of epileptic seizures (such as chlormethiazole, diazepam,

fosphenytoin, lorazepam, midazolam and paraldehyde) were ex-

cluded. We did not include studies where antiepileptic drugs were

used to treat acute presentations as in rapid tranquillisation pro-

cedures.

We included studies where the antiepileptic drug being evaluated

was given as an adjunct to another drug not classed as an antiepilep-

tic or as an adjunct to a psychological intervention. Comparisons

might therefore include:

• antiepileptic versus placebo;

• antiepileptic plus other drug treatment versus placebo plus

(the same) other drug treatment; and

• antiepileptic plus psychological treatment versus placebo

plus (the same) psychological treatment.

Types of outcome measures

A number of validated instruments have been developed for the

measurement of aggression. To date, however, no single measure

has been identified as superior and we therefore anticipated finding

a range of outcome measures in studies identified for inclusion in

this review.

Primary outcomes

1. Aggression (observer-reported): reduction in aggressive

behaviour; continuous outcome, measured through

improvement in scores on the Modified Overt Aggression Scale
(MOAS; Malone 1994) or the Overt Aggression Scale-Modified

8Antiepileptics for aggression and associated impulsivity (Review)
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(OAS-M, Coccaro 1991) or similar validated instrument; or as

number of observed incidents per participant per specified time

period.

2. Aggression (self-reported): reduction in aggressive

behaviour or aggressive feelings; continuous outcome, measured

through improvement in scores on the Aggression Questionnaire

(AQ; Buss 1992), the Positive and Negative Syndrome Scale

(PANSS; Kay 1989) or similar validated instrument.

Secondary outcomes

1. Impulsivity: self-reported improvement in impulsivity;

continuous outcome, measured through reduction in scores on

the Barratt Impulsivity Scale (BIS: Patton 1995) or similar

validated instrument.

2. Hostility: improvement in hostility; continuous outcome,

measured through reduction in scores on the hostility subscale of

the observer-reported Brief Psychiatric Rating Scale, on the

hostility subscale of the self-reported SCL-90 (Derogartis 1973)

or using a similar validated instrument.

3. Anger: self-reported improvement in anger expression and

control; continuous outcome, measured through reduction in

scores on the State-Trait Anger Expression Inventory-2 (STAXI-II;

Spielberger 1999) or similar validated instrument.

4. Quality of life: self-reported improvement in overall quality

of life; continuous outcome, measured through improvement in

scores on the European quality of life instrument (EuroQol;

EuroQoL group 1990) or similar validated instrument.

5. Satisfaction with care: continuous outcome; measured

through improvement in scores on the Client Satisfaction
Questionnaire (CSQ-8; Attkisson 1982) or similar validated

instrument.

6. Non-compliance: measured as proportion of participants

discontinuing treatment; dichotomous.

7. Adverse events: measured as incidence of overall adverse

events and of the three most common adverse events;

dichotomous outcome, measured as numbers reporting, or

dichotomised as number reporting at least one event.

We had intended to divide outcomes into short-term (within one

month), medium-term (between one month and six months) and

long-term (between six and 12 months) for comparison using,

where possible, meta-analysis. On this occasion, however, the data

extracted on the primary outcome measure (aggression) did not

lend themselves to meta-analysis and so such a comparison was

not attempted.

Search methods for identification of studies

Electronic searches

We searched the following electronic databases:

• Cochrane Central Register of Controlled Trials

(CENTRAL) (The Cochrane Library 2009; Issue 1);

• MEDLINE (searched 1966 to April 2009);

• EMBASE (searched 1980 to April 2009);

• CINAHL (searched 1982 to April 2009);

• PsycINFO (searched 1872 to April 2009);

• Cochrane Schizophrenia Group’s register of trials on

aggression (searched 22/11/07);

• National Research Record, (NRR), (searched 2007 (Issue

4));

• metaRegister of Controlled Trials, (mRCT), including

Clinical Trials.gov, (searched 8/4/09)

Details of search terms are given in Appendix 1, Appendix 2,

Appendix 3, Appendix 4, Appendix 5, Appendix 6 and Appendix

7. No language or date restrictions were applied.The CSG’s register

of trials on aggression and the NRR were not searched after 2007

as no new records had been added past that date.

Searching other resources

We handsearched the reference lists of included and excluded stud-

ies for additional relevant trials. We also examined bibliographies

of systematic review articles published in the last five years to iden-

tify relevant studies. We contacted authors of relevant studies to

enquire about other sources of information and the first author of

each included study for information regarding unpublished data.

We contacted all pharmaceutical companies listed in the current

British National Formulary as manufacturing medication licensed

for treating epilepsy requesting information about any published

or unpublished trials using antiepileptic drugs in the treatment of

people with recurrent aggression.

Data collection and analysis

Selection of studies

Three authors (NH, MF & HJ) independently identified, read

and reviewed titles and abstracts against the inclusion criteria. Two

authors (NH, MF) independently assessed full copies of studies

which appeared to meet the inclusion criteria. Uncertainty con-

cerning the appropriateness of one study for inclusion in the re-

view was resolved through consultation with a third author (RN).

Authors were not blinded to the name(s) of the study author(s),

their institution(s) or publication sources at any stage of the re-

view.

Data extraction and management

Two authors (NH & MF) extracted data independently using a

data extraction form and entered data into RevMan 5 (RevMan

2008). Where data were not available in the published trial reports,
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we attempted to contact the trial investigators for the missing

information.

Assessment of risk of bias in included studies

For each included study, two authors (NH & MF) independently

completed the Cochrane Collaboration’s tool for assessing risk

of bias (Higgins 2008, section 8.5.1). We assessed the degree to

which:

• the allocation sequence was adequately generated (‘sequence

generation’);

• the allocation was adequately concealed (‘allocation

concealment’);

• knowledge of the allocated interventions was adequately

prevented during the study (‘blinding’);

• incomplete outcome data were adequately addressed;

• reports of the study were free of suggestion of selective

outcome reporting; and

• the study was apparently free of other problems that could

put it at high risk of bias.

Each domain was allocated one of three possible categories for

each of the included studies: ‘Yes’ for low risk of bias, ‘No’ for high

risk of bias, and ‘Unclear’ where the risk of bias was uncertain or

unknown.

Measures of treatment effect

For dichotomous (binary) data, we used the odds ratio with a 95%

confidence interval to summarise results within each study. The

odds ratio was chosen because it has statistical advantages relating

to its sampling distribution and its suitability for modelling, and is

a relative measure and so can be used to combine studies. For con-

tinuous data, such as the measurement of impulsiveness on a scale,

we had intended to compare the mean score for each outcome as

determined by a standardised tool between the two groups to give

a mean difference (MD), again with a 95% confidence interval.

We had intended to use the standardised mean difference (SMD)

where different outcome measures of the same construct were re-

ported. On this occasion, however, all continuous data from the

14 trials in this review met our criteria for skewness. We define

skewness as occurring when, for a scale or measure with positive

values and a minimum value of zero, the mean is less than twice the

standard deviation (Altman 1996). All skewed continuous data are

reported in separate tables, together with results of any statistical

analyses conducted by the trial investigators; we did not attempt

to calculate treatment effect sizes for this data to minimise the risk

of applying parametric statistics to data that departs significantly

from a normal distribution.

Where possible, endpoint data are presented. Where both end-

point and change data were available for the same outcomes, then

only the former are reported.

We had intended that the statistical comparisons on primary and

secondary measures would be categorised into one of three specific

follow-up periods (within the first month; between one and six

months; between six and 12 months) and meta-analysed within

these categories. For 12 of the 14 studies included in this review,

however, the endpoint results fell within the one-to-six-month

period and the four meta-analyses we report all fall within this

category.

Unit of analysis issues

a) Cluster-randomised trials

Had we found trials that used clustered randomisation, we an-

ticipated that study investigators would have presented their re-

sults after appropriately controlling for clustering effects (using,

for example, robust standard errors or hierarchical linear models).

If a cluster-randomised trial had been found where it was unclear

whether appropriate controls had been used for clustering, we

planned to contact the study investigators for further information.

If appropriate controls had not been used, individual participant

data would have been requested and re-analysed using multilevel

models which control for clustering. Following this, we planned

that effect sizes and standard errors would be meta-analysed in

RevMan using the generic inverse method (Higgins 2008). If ap-

propriate controls had not been used and individual participant

data had not been available, statistical guidance would have been

sought from the Cochrane Methods Group and external experts

as to which method to apply to the published results in attempt to

control for clustering. If there had been insufficient information to

control for clustering, outcome data would have been entered into

RevMan using individuals as the units of analysis, and sensitivity

analysis then used to assess the potential biasing effects of inade-

quately controlled clustered trials (Donner 2001). In this review,

however, no cluster-randomised trials were identified.

b) Cross-over trials

Had we been able to conduct meta-analysis combining the re-

sults of cross-over trials, we planned to use the inverse variance

methods recommended by Elbourne (Elbourne 2002). Had the

data presented from a cross-over trial been restricted (and more

information was not available from the original investigators), we

planned to use the presented data within the first phase only, up

to the point of cross-over.

c) Multi-arm trials

Multi-arm trials were considered for inclusion in the review if

(a) at least one arm constituted a relevant intervention with an

antiepileptic drug, and (b) there was one arm which constituted a

placebo condition. Separate data extractions were made for each

pair-wise comparison between a relevant intervention and the

placebo condition.
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Dealing with missing data

We attempted to contact the original investigators to request any

missing data and information on whether or not it could be as-

sumed to be ‘missing at random’. For dichotomous data, we re-

port missing data and dropouts for each included study. We re-

port the number of participants included in the final analysis as

a proportion of all participants in each study. We provide reasons

for missing data in the narrative summary within the ’Risk of bias’

tables. For missing continuous data, we provide a qualitative sum-

mary. We attempted to contact the investigators if the standard

deviations of the outcome measures for each group were not given.

Had meta-analyses been attempted where these standard devia-

tions were unavailable, we planned to impute standard deviations

using relevant data (for example, standard deviations or correlation

coefficients) from other similar studies (Follmann 1992) but only

if, after seeking statistical advice, to do so was deemed practical

and appropriate.

We considered people leaving early to have had the negative out-

come, except for adverse effects such as death. We had planned to

report separately all data from studies where more than 50% of

participants in any group were lost to follow up, and to exclude

these from any meta-analysis. However, on this occasion we iden-

tified only one study (Mattes 2005) where the proportion of par-

ticipants lost to follow up compared to the number randomised

was 52.5%. Since this was the only study on oxcarbazepine, the

results are already presented separately.

We had planned to subject the impact of including studies with

high attrition rates (25% to 50%) to sensitivity analysis in compar-

ison with those with low attrition rates (0% to 49%). If inclusion

of data from this group had resulted in a substantive change in

the estimate of effect of the primary outcomes, we would not have

added data from these studies to trials with less attrition, but would

have presented them separately, and we had planned to use this

approach for continuous outcomes where the proportion missing

can be taken as an indication of potential bias. For dichotomous

(binary) outcomes, however, the higher the ratio of participants

with missing data to participants with events, the greater potential

there is for bias. We had therefore planned to report this ratio for

each binary outcome, and to allow for it when interpreting results

of any sensitivity analysis. On this occasion, however, the data ex-

tracted were insufficient for this procedure to be executed.

Assessment of heterogeneity

We assessed the extent of between-trial differences and the con-

sistency of results of any meta-analysis in three ways: by visual in-

spection of the forest plots, by performing the Chi2 test of hetero-

geneity (where a significance level less than 0.10 was interpreted

as evidence of heterogeneity), and by examining the I2 statistic

(Higgins 2008; section 9.5.2). The I2 statistic describes approxi-

mately the proportion of variation in point estimates due to het-

erogeneity rather than sampling error. We considered I2 values less

than 30% as indicating low heterogeneity, values in the range 31%

to 69% as indicating moderate heterogeneity, and values greater

than 70% as indicating high heterogeneity. We would have at-

tempted to identify any significant determinants of heterogeneity

categorised at moderate or high.

Assessment of reporting biases

We had planned to draw funnel plots (effect size versus standard

error) to assess publication bias if sufficient studies had been 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 had been identified, the clinical

diversity of the studies would have been further examined as a

possible explanation (Egger 1997). On this occasion, however, we

were able to perform only four meta-analyses (none of which were

on primary outcomes) which were insufficient for this procedure

to be executed.

Data synthesis

We planned to perform meta-analysis using a fixed-effect model

where we considered studies to have sufficiently similar partici-

pants, interventions, comparators and outcome measures. In car-

rying out such meta-analysis, the weight given to each study is

such that the more precise estimates (from larger studies with more

events) are given more weight.

For meta-analysis of dichotomous data, we used Mantel-Haenszel

methods because they have been shown to have better statistical

properties that other fixed-effect methods (such as Peto and inverse

variance) when the study size is small or when the odds ratios are

not close to unity.

The weighted average of the results of all the available studies

would have been used, if appropriate, to provide an estimate of

the effect of antiepileptic drugs for aggression and impulsiveness.

Where appropriate and if a sufficient number of studies had been

found, we planned to use regression techniques to investigate the

effects of differences in the study characteristics on the estimate

of the treatment effects. Statistical advice would have been sought

before attempting meta-regression and if performed would have

been executed using a random-effects model. On this occasion,

however, the data extracted were insufficient for this procedure to

be executed.

Subgroup analysis and investigation of heterogeneity

If sufficient studies had been found, we planned to undertake

subgroup analysis to examine the effect on primary outcomes of:

1. participants’ age;

2. participants’ principal diagnosis (e.g. personality disorder,

learning disability, ADHD);

3. setting (inpatient, custodial, outpatient/community);

4. class of antiepileptic drug.
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On finding a number of studies with participants aged less than

18 years, we planned to perform sensitivity analysis to explore

the effect of including/excluding this younger sample. On this

occasion, however, the data extracted were insufficient for this

procedure to be executed.

Sensitivity analysis

If there had been sufficient data, we planned to undertake sensi-

tivity analyses to investigate the robustness of the overall findings

in relation to certain study characteristics with a priori sensitivity

analyses planned for:

1. concealment of allocation;

2. blinding of outcome assessors; and

3. extent of dropouts.

On this occasion, however, the data extracted were insufficient for

this procedure to be executed.

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of excluded

studies.

Results of the search

Electronic searches to April 2009 identified 2258 records (767

through MEDLINE, 506 through EMBASE, 332 through CEN-

TRAL, 545 through PsycINFO, 57 through CINAHL, 44

through the Cochrane Schizophrenia Group’s register of trials on

aggression, five through ClinicalTrials.gov, and two through the

National Research Records/metaRegister of Controlled Trials). Re-

moving obvious duplicates resulted in 1916 records. Detailed in-

spection of abstracts resulted in removal of 1820 that were clearly

irrelevant, resulting in 96 records for which a full copy was ob-

tained. After inspecting these 96 papers we removed 48 because of

the clear lack of random allocation or absence of a placebo control

group; 48 studies remained.

Included studies

Of the 48 studies, we identified 14 that met fully the inclusion

criteria (Barratt 1991; Barratt 1997; Conners 1971; Cueva 1996;

Donovan 2000; Gardner 1986; Gottschalk 1973; Hellings 2005;

Hollander 2003; Mattes 2005; Mattes 2008; Rosenblatt 1976;

Stanford 2001; Stanford 2005). These 14 studies involved a to-

tal of 16 comparisons of an antiepileptic drug against placebo.

There were some important differences between the studies. We

summarise these differences and the main study characteristics be-

low. Further details are provided in the Characteristics of included

studies table.

Design

Of these 14 placebo-controlled studies, eight were parallel tri-

als and six were cross-over trials. Of the eight parallel trials, six

were two-condition comparisons of an antiepileptic drug against

placebo (Cueva 1996; Gottschalk 1973; Hellings 2005; Hollander

2003; Mattes 2005; Mattes 2008), one study was a three-con-

dition comparison of two drugs against placebo, one of which

was not an antiepileptic (Conners 1971), and one was a four-

condition comparison involving three antiepileptic drugs against

placebo (Stanford 2005). When evaluating the six cross-over trials

for inclusion in the review, we first considered whether the cross-

over design was suitable for the condition being studied. Cross-

over trials are suitable for evaluating interventions with a tempo-

rary effect in the treatment of stable conditions, and where long-

term follow up is not required (Higgins 2008, p.500). On this

basis, the cross-over design was considered suitable since recurrent

aggression is a reasonably stable condition and long-term follow

up, though desirable, is not essential for evaluating the effects of

antiepileptic medication. Of the six studies with cross-over designs,

five were two-condition studies of an antiepileptic drug against

placebo (Barratt 1997; Donovan 2000; Gardner 1986; Rosenblatt

1976; Stanford 2001), and one was a three-condition study of

an antiepileptic drug at two dose regimes against placebo (Barratt

1991).

Sample sizes

There was a considerable variation in sample size between stud-

ies. Overall, the number of participants initially randomised per

study ranged from 13 to 246 (mean 54.4; median 34), and the

number of participants completing per study ranged from 8 to

145 (mean 33.3; median 23.5). The distribution of sample size

across the studies was uneven. Whereas one large multi-centre

trial (Hollander 2003) randomised 246 participants and the other

multi-centre trial (Barratt 1997) reported on a subgroup of 60

randomised participants, the remaining 13 studies involved less

than 50 participants, with sample sizes ranging from 13 to 48.

Setting

All 14 studies were carried out in North America. Two were multi-

centre trials (Barratt 1997; Hollander 2003), 10 were single-centre

trials, and two did not give sufficient information to allow classifi-

cation. The trials took place in a number of very different settings

encompassing custodial, hospital and community environments.

Three studies involved participants who were prisoners (Barratt

1991; Barratt 1997; Gottschalk 1973), one involved boys at a res-

idential centre for delinquent juveniles (Conners 1971) and one
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involved hospitalised children (Cueva 1996). The remaining nine

studies involved participants in outpatient settings.

Participants

An inclusion criterion for this review was that participants must

have been recruited on the basis of having displayed recurrent ag-

gression. Investigators defined recurrent aggression in various ways

(see Characteristics of included studies table), but all required ei-

ther a chronic pattern of aggressive behaviour or some minimum

frequency of observed or reported acts of aggression over a recent

time interval. Several studies required additional indicators of ag-

gression or hostility: a diagnosis of intermittent explosive disorder

was an inclusion criterion for Mattes 2005 and Mattes 2008; a

score of 8 or higher on the irritability subscale of the Buss-Dur-

kee Hostility Inventory was an inclusion criterion for Stanford

2001 and Stanford 2005; and a minimum score of 15 on the

Overt Aggression Scale (OAS) was required by Hollander 2003.

Rosenblatt 1976 recruited participants who had complained of

difficulty in controlling physically punitive impulses towards (or

were suspected of physical assault on) their own children.

In 10 of the 14 included studies, the aggression was described

specifically as directed against others, against property or both.

Donovan 2000 had inclusion criteria that included either oppo-

sitional defiant disorder or conduct disorder (both diagnosed un-

der DSM-IV) with, additionally, an explosive temper defined as

four or more outbursts of rage, property destruction or fighting

per month on minimal provocation. Where the trial investigators

appeared to have included violence towards the self (i.e. self-harm)

in their definition of aggression, we excluded the study only if

participants had been recruited solely on the basis of having self-

harmed. We therefore included Hellings 2005 with an inclusion

criterion of significant aggression to self, others, or property at least

three times a week, and Gardner 1986 who recruited on the basis

of an extensive history of ‘behavioural dyscontrol’ which included

aggression towards the self as well as towards others and property.

In eight of the 14 included studies, participants were recruited

on the basis of meeting criteria for a formal clinical diagno-

sis in addition to having displayed recurrent aggression: perva-

sive developmental disorder (Hellings 2005), conduct disorder

(Cueva 1996), conduct disorder or oppositional defiant disorder

(Donovan 2000), borderline personality disorder (Gardner 1986),

personality disorder (Stanford 2001), intermittent explosive dis-

order (Mattes 2005; Mattes 2008), and either intermittent explo-

sive disorder, post-traumatic stress disorder or cluster B personal-

ity disorder (Hollander 2003).

There were considerable differences between the studies in terms

of sex and age of the participants recruited. Participants were

restricted to males in six studies (Barratt 1991; Barratt 1997;

Conners 1971; Gottschalk 1973; Stanford 2001; Stanford 2005).

One study was female-only (Gardner 1986). The remaining seven

studies had a mix of male and female participants. Ten of the 14

studies involved adult participants. One was restricted to children,

aged 5 to 12 years (Cueva 1996). Three involved young people de-

scribed by the authors at ‘youths’ or ‘juveniles’ in which age ranges

were 9 to 14 years (Conners 1971), 10 to 12 years (Hellings 2005)

and 10 to 18 years (Donovan 2000).

Interventions

Five antiepileptic drugs were compared to placebo in the 14 in-

cluded studies. In each case, the route of administration was oral

(by tablets, capsules or liquid). Studies varied in the way they

reported the dose administered to the treatment group: a fixed

daily dose (mg/day), a fixed daily dose in relation to body weight

(mg/kg/day), or a dose adjusted in attempt to achieve a target

blood serum concentration (µg/ml). Full details are provided in

the Characteristics of included studies table but can be summarised

as follows.

• Four studies involved valproate (full name: sodium

valproate) (Hellings 2005 target 20 mg/kg/day; Stanford 2005

750 mg/day) or divalproex (full name: divalproex sodium)

(Donovan 2000 target 90 µg/ml, range 750 to 1500 mg/day;

Hollander 2003 target 80 to 120 µg/ml, max 30 mg/kg/day).

• Three studies involved carbamazepine (Cueva 1996 mean

683 mg/day, range 400 to 800 mg/day; Gardner 1986 mean 820

mg/day, range 200 to 1200 mg/day; Stanford 2005 450 mg/day).

• Seven studies involved phenytoin/diphenylhydantoin

(Barratt 1991 100 mg/day and 300 mg/day, Barratt 1997 300

mg/day; Stanford 2001 300 mg/day; Stanford 2005 300 mg/day;

Conners 1971 200 mg/day; Gottschalk 1973 300 mg/day;

Rosenblatt 1976 400 mg/day).

• One study involved levetiracetam (Mattes 2008 mean

1738 mg/day).

• One study involved oxcarbazepine (Mattes 2005 mean

1500 mg/day).

In identifying these five antiepileptic drugs, we took account of

the following.

1. Phenytoin is described as diphenylhydantoin in some early

studies (the name was subsequently shortened), but both terms

refer to the same drug (Marson 2009); we therefore consider

them together in this review.

2. Divalproex sodium is an equimolar compound of sodium

valproate and valproic acid; because the two drugs are regarded

as equivalent in efficacy and have similar side effect profiles, we

consider them together in this review.

3. Oxcarbazepine is a recently developed analogue of

carbamazepine which is claimed to have a lower potential for

drug interactions and to induce liver enzymes to a lesser extent

than carbamazepine than carbamazepine; because the two drugs

are essentially different agents and are likely to have different

efficacies and side effect profiles, we consider them separately in

this review.

The duration of the interventions ranged between two and 24

weeks (mean 8.1 weeks; median 6.0 weeks). None of the 14 studies
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followed up participants beyond the end of the intervention pe-

riod. The duration of the trials ranged between two and 24 weeks

(mean 12.2 weeks; median 12.5 weeks).

Outcomes

Primary outcomes

For the primary outcome of observer-reported aggression, one

study reported the frequency of aggressive incidents as observed

by a third party (Barratt 1991). Five studies reported measure-

ments made using the Overt Aggression Scale (OAS) in its original

form (Barratt 1997; Cueva 1996; Hellings 2005; Stanford 2001;

Stanford 2005). One study (Donovan 2000) reported aggression

using the Modified Overt Aggression Scale (MOAS) in conjunc-

tion with scores from six ’irritability’ items from the anger-hostility

subscale of the SCL-90, with the combined scores dichotomised

to improved/not improved. One study (Cueva 1996) reported ad-

ditional aggression data using the aggression subscale of the Chil-

dren’s Psychiatric Rating Scale (CPRS).

For the primary outcome of self-reported aggression, one study

(Hollander 2003) used the Overt Aggression Scale - Modified

(OAS-M) which takes the form of a clinician-rated semi-struc-

tured interview. Two studies (Mattes 2005; Mattes 2008) mea-

sured aggression using the OAS-M with slight revision by the trial

investigators. One study (Gardner 1986) reported the frequency

of aggressive incidents as reported by the participants in response

to questioning by the trial investigators.

Three studies (Conners 1971; Gottschalk 1973; Rosenblatt 1976),

all carried out more than 30 years ago, did not include any formal

measure of primary outcome (aggression) as defined in the proto-

col of this review.

Secondary outcomes

Studies varied widely in terms of choice of secondary outcomes.

Two studies included a measure of impulsivity: Conners 1971 re-

ported Porteus Maze scores, and Rosenblatt 1976 reported data

from the impulsiveness subscale of a Q-sort scale developed by the

investigators. Four studies included a measure of hostility: Cueva

1996 reported scores from the hostility subscale of the Children’s

Psychiatric Rating Scale (CPRS), Mattes 2005 and Mattes 2008

reported scores from the hostility subscale of the British Psychi-

atric Rating scale (BPRS), Gottschalk 1973 reported using three

hostility subscales from a speech content analysis, and Rosenblatt

1976 reported a hostility measure from a Q-sort scale developed

by the investigators. Two studies included a measure of anger:

Conners 1971 reported using the Rosenweig Picture Frustration

Test categories, and Gardner 1986 provided data on the self-re-

ported presence or absence of angry outbursts. No studies included

any measure of quality of life. No studies included any measure

of satisfaction with treatment. Eight studies included information

on non-compliance as the proportion of participants discontin-

uing treatment (Donovan 2000; Gardner 1986; Hellings 2005;

Hollander 2003; Mattes 2005; Mattes 2008; Rosenblatt 1976;

Stanford 2005). Four studies provided data on adverse events

(Cueva 1996; Hellings 2005; Hollander 2003; Mattes 2008).

Other relevant outcomes

Three studies reported using a combined measure of anger and

hostility as a subscale of the Profile of Moods Scale (POMS)

(Barratt 1991; Barratt 1997; Stanford 2001). The review authors

were unable to decide whether this should be classified as a mea-

sure of anger or of hostility, and so considered anger-hostility as a

unique secondary outcome measure (and additional to those de-

fined in the original protocol).

Three studies (Cueva 1996; Hellings 2005; Hollander 2003) re-

ported on weight change in the participants. Because change in

weight can be viewed both positively and negatively, we classify

both weight gain and weight loss as ‘adverse events’ in this review

and summarise all data on weight change where this is supplied

by the investigators.

Excluded studies

The remaining 34 studies that did not meet all the inclusion cri-

teria were categorised as excluded studies. Twenty-four were ex-

cluded because, on close inspection and following translation into

English and contact with the investigators where necessary, it be-

came clear that participants had not been selected on the basis

of having displayed recurrent aggression. Two were excluded be-

cause participants had been allocated alternately and not at ran-

dom (’quasi-randomisation’), four because of lack of a placebo

arm, two because they were subgroup analyses of studies already

included that provided no additional data, one because it was a

brief summary of another excluded study and one because it was

an overview of several non-randomised studies. Reasons for exclu-

sion of each of these 34 studies are given in the Characteristics of

excluded studies table.

Risk of bias in included studies

There was considerable variation in how quality aspects were re-

ported. We attempted to contact the investigators wherever the

available trial reports provided insufficient information for deci-

sions to be made about the likely risk of bias, and were successful

in respect of six studies. The older studies tended to report quality

poorly, and in three that were more than 30 years old (Conners

1971; Gottschalk 1973; Rosenblatt 1976) we were unsuccessful

in our attempts to contact the trial investigators for clarification.

Full details of our assessment of the risk of bias for each included

study are provided as tables within the Characteristics of included

studies section.
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Allocation

The generation of allocation sequence was considered adequate in

six studies; two where allocation was by throwing a dice (Mattes

2005; Mattes 2008) and four where allocation was based on ran-

dom numbers which were computer-generated or derived from

a table (Cueva 1996; Donovan 2000; Stanford 2001; Stanford

2005). Adequacy of sequence generation was classified as ‘unclear’

in the remaining studies where the investigators reported that par-

ticipants had been allocated at random but provided no further

information on how this had been achieved.

Concealment of the allocation sequence was considered adequate

in six studies (Cueva 1996; Donovan 2000; Mattes 2005; Mattes

2008; Stanford 2001; Stanford 2005) where the authors consid-

ered that there was sufficient evidence that the person enrolling

participants could not have foreseen assignment. Adequacy of se-

quence concealment was classified as ‘unclear’ in the remaining

studies.

Blinding

Review authors judged that adequate blinding had been assured

and was adequate for participants and personnel in 12 studies,

and for outcome assessors in 11 studies, and that it was unlikely

that this blinding could have been broken. The remaining studies

(Barratt 1991; Barratt 1997; Rosenblatt 1976) were each described

by the trial investigators as being double-blind, but were classified

as ’unclear’ on the basis that there was insufficient information to

reach a decision on the adequacy of the blinding.

Incomplete outcome data

Most studies appeared to have adequately addressed incomplete

outcome data. Four studies were classified as ’unclear’ (Barratt

1991; Barratt 1997; Cueva 1996; Gardner 1986) because reasons

for attrition were not clearly stated or because information was

lacking on how missing data were distributed between the treat-

ment groups. Three studies reported exclusions following ran-

domisation on account of additional medication or a serious ad-

verse effect (Gardner 1986), because a measure was not completed

post-baseline (Hollander 2003), or because the investigators were

reporting a subgroup analysis (Barratt 1997).

The rate of attrition varied significantly between studies. Two stud-

ies reported no attrition (Conners 1971; Gottschalk 1973). Attri-

tion rates, calculated as number completing in comparison with

number randomised initially, ranged from zero to 60.0% (mean

30.6%; SD 19.4%; median 31.4%). Attrition rates, calculated

as number completing in comparison with number randomised

less those excluded by the trial investigators, ranged from zero to

52.5% (mean 26.2%; SD 17.6%; median 24.3%). Mean attri-

tion rates by antiepileptic drug, calculated as number completing

in comparison with number randomised initially, were as follows:

valproate 20.2%, two studies; divalproex 33.1%, two studies; car-

bamazepine 21.1%, three studies; phenytoin 32.7%, seven stud-

ies; levetiracetam 52.5%, one study; oxcarbazepine 50.0%, one

study.

Of the 12 studies with attrition, five (Cueva 1996; Hellings 2005;

Hollander 2003; Mattes 2005; Mattes 2008) reported undertak-

ing an intention-to-treat analysis for at least one measurement of

the primary outcome (aggression). Donovan 2000 provided an

intention-to-treat analysis only for the initial phase of their cross-

over trial. The remaining studies provided analysis only for those

participants classed by the investigators as ’completers’. Attrition

at follow up was not relevant as none of the 14 studies followed

up participants beyond the end of the intervention period.

Selective reporting

Most studies appear to have reported on all the measures they set

out to use in as far as can be discerned from the published reports

without access to the original protocols, and at all time scales.

In the only exception (Cueva 1996) the investigators stated that

Cognitive Battery Ratings would be reported elsewhere but gave

no further details. In this case, the risk of bias was classified as

‘unclear’ since although these results appear unavailable, neither

the primary nor the secondary outcomes specified in this review

rely on cognitive testing.

Other potential sources of bias

Five studies appeared to be free of any other sources of bias. Nine

studies were classified as ‘unclear’ for reasons which included the

possibility of bias in the selection of two subgroups for analysis

(Barratt 1997), from potential carry-over effects in the absence of

a washout period between phases of a cross-over trial (Donovan

2000), from recruitment procedures that may have included par-

ticipants who had self-harmed without displaying any other form

of aggression (Gardner 1986), from the use of speech content anal-

ysis as a measure of hostility (Gottschalk 1973), from use of the

OAS-M instrument with small but apparently non-validated re-

visions (Mattes 2005; Mattes 2008), and from presenting results

from the first week only of cross-over trial (Rosenblatt 1976).

Effects of interventions

See: Summary of findings for the main comparison

1. Comparison 1: valproate/divalproex versus placebo

Four studies were included in this comparison: Hellings 2005

(outpatient children and adolescents with pervasive developmental

disorder; dose 20 mg/kg/day; n = 30), Stanford 2005 (outpatient

men; dose 750 mg/day; n = 20), Donovan 2000 (outpatient youths

with conduct disorder or oppositional defiant disorder; dose 750

to 1500 mg/day; n = 20), and Hollander 2003 (adult outpatients

with cluster B personality disorder, intermittent explosive disorder
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or post-traumatic stress disorder; dose max 30 mg/kg/day; n =

246).

1.1 Aggression (observer-reported)

Two studies (Hellings 2005; Stanford 2005) examined the impact

of valproate on observer-reported aggression using the Overt Ag-

gression Scale (OAS). In both cases, the data provided are skewed

and it is not possible to include them in a meta-analysis.

Hellings 2005 reports skewed summary data (see Table 1) indi-

cating no statistically significant difference between valproate and

placebo conditions for OAS total scores averaged over weeks six,

seven and eight of this eight-week intervention (P = 0.96; two-

sided Wilcoxon rank sum test; intention-to-treat analysis by the

trial investigators).

Table 1. Comparison 1: valproate versus placebo: aggression, observer-reported (skewed data)

Study Outcome n(Exp) Mean(Exp) SD(Exp) n(Cntrl) Mean(Cntrl) SD(Cntrl) Statistic Notes

Hellings

2005

20 mg/kg/

day

OAS total

score, at 8

wks (mean

of wks 6, 7

& 8)

16 5.86 3.84 14 5.72 4.62 P

= 0.96 (2-sided

Wilcoxon rank

sum test)

Favours nei-

ther condition

Stanford

2005

750 mg/

day

OAS

aggression

score, at 2

wks

7 2.02 1.95 8 4.38 1.86 F1,13 = 16.92

(repeated mea-

sures ANOVA;

P = 0.001; par-

tial eta2 = 0.57;

power = 0.97);

treatment OAS

aggres-

sion score sig-

nificantly

lower com-

pared with the

placebo group.

Signif-

icant main ef-

fect by time (3

interventions

of which val-

proate was one;

baseline, 2, 4,

6 wks); F3,75 =

3.41;P = 0.02;

partial eta2 =

0.12; power =

0.78).

Favours

valproate

Completer

analysis

(see note 1)
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Table 1. Comparison 1: valproate versus placebo: aggression, observer-reported (skewed data) (Continued)

Stanford

2005

750 mg/

day

OAS

aggression

score, at 4

wks

7 2.80 2.30 8 4.49 2.14 F1,13 = 16.92

(repeated mea-

sures ANOVA;

P = 0.001; par-

tial eta2 = 0.57;

power = 0.97);

treatment OAS

aggres-

sion score sig-

nificantly

lower com-

pared with the

placebo group

Signif-

icant main ef-

fect by time (3

interventions

of which val-

proate was one;

baseline, 2, 4,

6 wks); F3,75 =

3.41;P = 0.02;

partial eta2 =

0.12; power =

0.78)

Favours

valproate

Completer

analysis

(see note 1)

Stanford

2005

750 mg/

day

OAS

aggression

score, at 6

wks

7 0.62 1.99 8 5.40 1.86 F1,13 = 16.92

(repeated mea-

sures ANOVA;

P = 0.001; par-

tial eta2 = 0.57;

power = 0.97);

treatment OAS

aggres-

sion score sig-

nificantly

lower com-

pared with the

placebo group

Significant

main effect by

time (three in-

terventions

of which val-

proate was one;

baseline, 2, 4,

Favours

valproate

Completer

analysis

(see note 1)
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Table 1. Comparison 1: valproate versus placebo: aggression, observer-reported (skewed data) (Continued)

6 wks); F3,75 =

3.41; P = 0.02;

partial eta2 =

0.12; power =

0.78).

1. Data extracted from graph provided in study paper and confirmed by inspection of original Excel file supplied by lead author (email

to J. Dennis 22 January 2009)

OAS = Overt Aggression Scale; wks = weeks

Stanford 2005 reports skewed summary data (see Table 1) for

OAS aggression scores at three time points (two weeks; four weeks;

endpoint at six weeks) indicating a statistically significant lower

aggression score overall for the valproate condition compared with

the placebo condition (P = 0.001; repeated measures ANOVA;

analysis of completers conducted by the trial investigators). The

investigators also report a statistically significant main effect by

time for the three interventions in their study, of which valproate

was one (P = 0.02; completer analysis by the trial investigators).

A third study (Donovan 2000) reports data indicating a statisti-

cally significant difference between divalproex and placebo con-

ditions on number improved (calculated as > 69% reduction in

MOAS + SCL-90 ’irritability’ scores at endpoint (six weeks) (OR

18.00; 95% CI 1.27 to 255.74, P = 0.03, Analysis 1.8), favouring

divalproex.

1.2 Aggression (self-reported)

Hollander 2003 reports skewed summary data (see Table 2) for

OAS-M aggression scores for the sample overall, and for three

subgroups of participants classified by diagnosis as having inter-

mittent explosive disorder (IED), post-traumatic stress disorder

(PTSD) and Cluster B personality disorder respectively. There

was no statistically significant difference between conditions on

OAS-M aggression scores over the last four weeks of the inter-

vention for the sample overall (P = 0.989), for the IED subgroup

(P = 0.108), or for the PTSD subgroup (P = 0.679) (all analyses

Wilcoxon rank-sum test, van Elteren analysis; intention-to-treat

analysis conducted by the trial investigators). However, Hollander

2003 reports a statistically significant difference between dival-

proex and placebo conditions on OAS-M aggression scores over

the last four weeks of the intervention for the cluster B personality

disorder subgroup (P = 0.047), favouring divalproex.

Table 2. Comparison 1: divalproex versus placebo: aggression, self-reported (skewed data)

Study Outcome n(Exp) Mean(Exp) SD(Exp) n(Cntrl) Mean(Cntrl) SD(Cntrl) Statistic Notes

Hollander

2003

max 30

mg/kg/day

OAS-

M aggres-

sion score,

all partici-

pants,

mean over

last 4 wks

116 34.5

median

10.6

71.3 117 32.1

median 12.3

57.2 Z = 0.000

(Wilcoxon

rank-sum test,

van El-

teren analyses;

P = 0.989)

Favours nei-

ther condition

Hollander

2003

max 30

mg/kg/day

OAS-

M aggres-

sion score,

IED sub-

group,

mean over

last 4 wks

55 28.9

median

13.0

39.1 54 28.9

median 9.0

59.9 Z = 2.580

(Wilcoxon

rank-sum test,

van El-

teren analyses;

P = 0.108)

Favours nei-

ther condition
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Table 2. Comparison 1: divalproex versus placebo: aggression, self-reported (skewed data) (Continued)

Hollander

2003

max 30

mg/kg/day

OAS-

M aggres-

sion score,

PTSD sub-

group,

mean over

last 4 wks

18 64.2

median

14.9)

13.6 15 22.9

median 14.3

27.1 Z = 0.173

(Wilcoxon

rank-sum test,

van El-

teren analyses;

P = 0.679)

Favours nei-

ther condition

Hollander

2003

max 30

mg/kg/day

OAS-

M aggres-

sion score,

Cluster

B PD sub-

group,

mean over

last 4 wks

43 29.2

median 8.3

66.1 48 38.6

median 16.3

61.1 Z = 3.952

(Wilcoxon

rank-sum test,

van El-

teren analyses;

P = 0.047)

Favours dival-

proex

IED = intermittent explosive disorder; OAS = Overt Aggression Scale; PTSD = post-traumatic stress disorder; wks = weeks; PD =

personality disorder

1.3 Impulsivity

No study set out to examine this as an outcome.

1.4 Hostility

No study set out to examine this as an outcome.

1.5 Anger

No study set out to examine this as an outcome.

1.5a Anger-hostility

No study set out to examine this as an outcome.

1.6 Quality of life

No study set out to examine this as an outcome.

1.7 Satisfaction with care

No study set out to examine this as an outcome.

1.8 Non-compliance

Donovan 2000, Hellings 2005, Hollander 2003 and Stanford

2005 reported on the outcome of leaving the study early. Results

of meta-analysis of data from these four studies indicate no sta-

tistically significant difference between valproate/divalproex and

placebo conditions (OR 1.23; 95% CI 0.77 to 1.96, P = 0.38, I
2 = 0%; P value for heterogeneity 0.96, Analysis 1.7). Hollander

2003 additionally provides data on leaving the study early for the

subgroup of participants with cluster B personality disorder, again

indicating no statistically significant difference between divalproex

and placebo conditions (OR 1.08; 95% CI 0.48 to 2.41, P = 0.85,

Analysis 1.11).

1.9 Adverse events

Neither Donovan 2000 nor Stanford 2005 provide data on adverse

events. Meta-analysis of data from Hellings 2005 and Hollander

2003 on numbers with any adverse event indicates a statistically

significant difference between valproate/divalproex and placebo

conditions, favouring placebo (OR 3.07; 95% CI 1.42 to 6.65, P

= 0.004, I2 = 0%; P value for heterogeneity 0.80, Analysis 1.2).

The three most frequently occurring adverse events reported by

Hellings 2005 were headache, rash and increased appetite; those

reported by Hollander 2003 were somnolence, headache and nau-

sea.
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For the adverse event of headache, a meta-analysis of data from

these two studies indicates no statistically significant difference be-

tween treatment and placebo conditions (OR 0.76; 95% CI 0.44

to 1.32, P = 0.33, I2 = 0%; P value for heterogeneity 0.32, Anal-

ysis 1.4). For Hellings 2005, no statistically significant difference

between conditions is indicated for the adverse event of rash (OR

7.80; 95% CI 0.80 to 75.64, P = 0.08, Analysis 1.3), but a statis-

tically significant difference emerged for increased appetite (OR

7.71; 95% CI 1.28 to 46.36, P = 0.03, Analysis 1.6), favouring

the placebo condition. For Hollander 2003, a statistically signif-

icant difference between conditions is indicated for the presence

of nausea (OR 2.81; 95% CI 1.44 to 5.47, P = 0.002, Analysis

1.9), again favouring placebo. There was no statistically significant

difference between treatment and placebo conditions for presence

of somnolence (OR 1.64; 95% CI 0.94 to 2.87, P = 0.08, Analysis

1.10).

In terms of change in weight, neither Donovan 2000 nor Stanford

2005 provide data. Meta-analysis of data from Hellings 2005 and

Hollander 2003 indicates a statistically significant difference be-

tween valproate/divalproex and placebo conditions, with weight

gain significantly more likely in the divalproex group (OR 2.42;

95% CI 1.10 to 5.31, P = 0.03, I2 = 0%; P value for heterogene-

ity 0.75, Analysis 1.5). Hellings 2005 also provides summarised

continuous data on weight gain over the course of the study in the

valproate group (mean 1.98 kg, SD 1.88, n = 16) and the placebo

group (mean 1.10 kg, SD 1.10, n = 14). Interpretation of such

data is not attempted here, but should take account of the age of

the participants (range 10 to 12 years) and the possibility of sig-

nificant variability between individuals in growth rates, and hence

rate of weight increase over time, at this stage of development.

1.10 Other outcomes

Hellings 2005 additionally provides data on the number of overall

clinical responders (as assessed by the principal investigator) indi-

cating no statistically significant difference between valproate and

placebo conditions (OR 2.25; 95% CI 0.48 to 10.60, P = 0.31;

Analysis 1.1). We report this as a post-hoc analysis since overall

clinical response is not a prospectively stated outcome for this re-

view.

2. Comparison 2: carbamazepine versus placebo

Three studies were included in this comparison: Cueva 1996 (in-

patient children with conduct disorder; dose mean 683 mg/day; n

= 24), Gardner 1986 (outpatient women with borderline person-

ality disorder; dose mean 820 mg/day; n = 11) and Stanford 2005

(outpatient men; dose 450 mg/day; n = 20).

2.1 Aggression (observer-reported)

Cueva 1996 reports skewed summary data (see Table 3) for OAS

total scores at two time points (four weeks; endpoint at six weeks)

indicating no statistically significantly difference overall between

carbamazepine and placebo conditions at either time point (fit-

ted slopes analysis via regression model; completer analysis by the

trial investigators). Cueva 1996 also reports skewed summary data

(see Table 3) for CPRS aggression subscale scores at two time

points (four weeks; endpoint at six weeks) indicating no statisti-

cally significantly difference overall between conditions at either

time point (ANCOVA; completer analysis by the trial investiga-

tors). Stanford 2005 reports skewed summary data (see Table 3)

for OAS aggression scores at three time points (two weeks; four

weeks; endpoint at six weeks) indicating no statistically signifi-

cantly difference overall between carbamazepine and placebo con-

ditions (P = 0.083; repeated measures ANOVA; completer analy-

sis by the trial investigators).

Table 3. Comparison 2: carbamazepine versus placebo: aggression, observer-reported (skewed data)

Study Outcome n(Exp) Mean(Exp) SD(Exp) n(Cntrl)

Mean(Cntrl)

SD(Cntrl) Statistic Notes

Cueva

1996

Mean 683

mg/day

CPRS ag-

gression

subscale, at

4 wks

See note 1 3.42 1.73 See note 1 3.20 1.46 No sig-

nificant dif-

ference be-

tween

groups (AN-

COVA)

Favours nei-

ther condi-

tion

Completer

analysis

(see note 1)

Cueva

1996

Mean 683

mg/day

CPRS ag-

gression

subscale, at

6 wks

See note 1 3.08 1.60 See note 1 3.18 1.34 No sig-

nificant dif-

ference be-

tween

Favours nei-

ther condi-

tion

Completer
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Table 3. Comparison 2: carbamazepine versus placebo: aggression, observer-reported (skewed data) (Continued)

groups (AN-

COVA)

analysis

(see note 2)

Cueva

1996

Mean 683

mg/day

OAS total

score; via

regression

model, at 4

wks

13 No data 11 No data No sig-

nificant dif-

ference be-

tween

groups

(fitted slopes

analysis)

Favours nei-

ther condi-

tion

Cueva

1996

Mean 683

mg/day

OAS total

score; via

regression

model, at 6

wks

13 No data 11 No data No sig-

nificant dif-

ference be-

tween

groups

(fitted slopes

analysis)

Favours nei-

ther condi-

tion

Stanford

2005

450 mg/

day

OAS

aggression

score, at 2

wks

7 3.62 1.95 8 4.38 1.86 Treat-

ment mean

OAS aggres-

sion scores

not signifi-

cantly lower

com-

pared with

the placebo

group (re-

peated mea-

sures

ANOVA; P

= 0.083).

Favours nei-

ther condi-

tion

Completer

analysis

(see note 2)

Stanford

2005

450 mg/

day

OAS

aggression

score, at 4

wks

7 4.21 2.30 8 4.49 2.14 Treat-

ment mean

OAS aggres-

sion scores

not signifi-

cantly lower

com-

pared with

the placebo

group (re-

peated mea-

sures

ANOVA; P

= 0.083).

Favours nei-

ther condi-

tion

Completer

analysis

(see note 2)
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Table 3. Comparison 2: carbamazepine versus placebo: aggression, observer-reported (skewed data) (Continued)

Stanford

2005

450 mg/

day

OAS

aggression

score, at 6

wks

7 1.86 1.99 8 5.40 1.86 Treat-

ment mean

OAS aggres-

sion scores

not signifi-

cantly lower

com-

pared with

the placebo

group (re-

peated mea-

sures

ANOVA; P

= 0.083).

Favours nei-

ther condi-

tion

Completer

analysis

(see note 2)

1. 22 of 24 completed, but trial investigators do not report the distribution of dropouts between conditions

2. Data extracted from graph provided in study paper and confirmed by inspection of original Excel file supplied by lead author (email

to J. Dennis 22 January 2009)

CPRS = Children’s Psychiatric Rating Scale; OAS = Overt Aggression Scale; wks = weeks

2.2 Aggression (self-reported)

Gardner 1986 reports data indicating a statistically significant dif-

ference between carbamazepine and placebo conditions in num-

ber of self-reported aggressive acts towards others, objects or self

over the last three weeks of the intervention (OR 0.06; 95% CI

0.01 to 0.63, P = 0.02, Analysis 2.10), favouring carbamazepine.

However, Gardner 1986 also reports data indicating no statisti-

cally significant difference between conditions for number of self-

reported aggressive acts towards others and objects (and not self )

over the last three weeks of the intervention (OR 0.12; 95% CI

0.01 to 1.29, P = 0.08, Analysis 2.9). For the other two studies,

the data provided on aggression are skewed and it is not possible

to include them in a meta-analysis.

2.3 Impulsivity

No study set out to examine this as an outcome.

2.4 Hostility

Cueva 1996 reports skewed summary data (see Table 4) indicating

no statistically significant difference between carbamazepine and

placebo conditions for mean CPRS hostility subscale scores at

two time points (four weeks; endpoint at six weeks) (ANCOVA;

completer analysis by the trial investigators).

Table 4. Comparison 2: carbamazepine versus placebo: hostility (skewed data)

Study Outcome n(Exp) Mean(Exp) SD(Exp) n(Cntrl)

Mean(Cntrl)

SD(Cntrl) Statistic Notes

Cueva

1996

Mean 683

mg/day

CPRS hos-

tility sub-

scale, at 4

wks

see note 1 1.58 0.74 see note 1 1.78 1.05 No sig-

nificant dif-

ference

between

groups (AN-

COVA)

Favours nei-

ther condi-

tion

Completer

analysis

(see note 1)
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Table 4. Comparison 2: carbamazepine versus placebo: hostility (skewed data) (Continued)

Cueva

1996

Mean 683

mg/day

CPRS hos-

tility sub-

scale, at 6

wks

see note 1 1.81 1.20 see note 1 1.73 0.68 No sig-

nificant dif-

ference

between

groups (AN-

COVA)

Favours nei-

ther condi-

tion

Completer

analysis

(see note 1)

1. 22 of 24 completed, but trial investigators do not report the distribution of dropouts between conditions.

CPRS = Children’s Psychiatric Rating Scale; wks = weeks

2.5 Anger

Gardner 1986 reports data indicating no statistically significant

difference between conditions for number displaying more than

one angry outburst over six weeks (OR 0.12; 95% CI 0.01 to 1.29,

P = 0.08, Analysis 2.12) and for numbers displaying any angry

outbursts over six weeks (OR 0.18; 95% CI 0.02 to 1.92, P =

0.15, Analysis 2.13).

2.5a Anger-hostility

No study set out to examine this as an outcome.

2.6 Quality of life

No study set out to examine this as an outcome.

2.7 Satisfaction with care

No study set out to examine this as an outcome.

2.8 Non-compliance

Only Stanford 2005 provides data on non-compliance; these indi-

cate no statistically significant difference between carbamazepine

and placebo conditions for the outcome of leaving the study early

(OR 0.76; 95% CI 0.10 to 5.96, P = 0.80, Analysis 2.8). Gardner

1986 provides no data, but notes that compliance with medication

appeared to be ’excellent’ and compliance in completing the daily

and weekly forms was extremely high (90% completed).

2.9 Adverse events

Gardner 1986 and Stanford 2005 do not provide data on adverse

events. Cueva 1996 reports the most frequently occurring adverse

events as headache, rash/dermatitis, dizziness and stomach ache.

Cueva 1996 reports data indicating no statistically significant dif-

ference between conditions for presence of any adverse event (OR

10.00; 95% CI 0.94 to 105.92, P = 0.06, Analysis 2.1), for rash/

dermatitis (OR 8.57; 95% CI 0.84 to 87.83, P = 0.07, Analy-

sis 2.2), or for headache (OR 19.93; 95% CI 0.97 to 408.44,

P = 0.05, Analysis 2.3), but found a statistically significant dif-

ference for dizziness (OR 26.54; 95% CI 1.30 to 543.78, P =

0.03, Analysis 2.4), favouring the placebo group. There was no

statistically significant difference between the carbamazepine and

placebo conditions for presence of stomach ache (OR 0.80; 95%

CI 0.13 to 5.09, P = 0.81, Analysis 2.5). Cueva 1996 additionally

provides data on leucopenia which we include here on account of

the potential seriousness of this adverse event. These data indicate

no statistically significant difference between carbamazepine and

placebo conditions (OR 8.57; 95% CI 0.84 to 87.83, P = 0.07,

Analysis 2.11).

In terms of change in weight, neither Gardner 1986 nor Stanford

2005 provide data. Cueva 1996 reports data indicating no statis-

tically significant difference between carbamazepine and placebo

conditions for weight loss (OR 0.40; 95% CI 0.05 to 3.12, P =

0.38, Analysis 2.6) or weight gain (OR 2.50; 95% CI 0.32 to

19.53, P = 0.38, Analysis 2.7).

3. Comparison 3: phenytoin/diphenylhydantoin versus

placebo

Seven studies were included in this comparison: Barratt 1991 (in-

carcerated men; dose 100 mg/day and 300 mg/day; n = 19), Barratt

1997 (incarcerated men; dose 300 mg/day; n = 126 with analysis

of 60), Gottschalk 1973 (incarcerated men; 300 mg/day; n = 42),

Rosenblatt 1976 (outpatients; dose 400 mg/day; n = 13), Stanford

2001 (outpatient men with personality disorder; dose 300 mg/

day; n = 46), Stanford 2005 (outpatient men; dose 300 mg/day;

n = 20) and Conners 1971 (boys at a residential training facility,

dose 200 mg/day; n = 30).
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3.1 Aggression (observer-reported)

Gottschalk 1973 and Rosenblatt 1976 provide no data on this

outcome. Stanford 2005 reports skewed summary data (see Table

5) for OAS aggression scores at three time points (two weeks;

four weeks; endpoint at six weeks) indicating a statistically signifi-

cant difference between conditions (P = 0.001, repeated measures

ANOVA; completer analysis by the trial investigators), favouring

phenytoin. Barratt 1991 reports skewed summary data (see Table

5) for phenytoin versus placebo at two dose regimes (100 mg/day

and 300 mg/day). These data indicate no statistically significant

difference between conditions at the 100 mg/day dose for change

from baseline in frequency of aggressive acts at endpoint (four

weeks) (Wilcoxon’s signed ranks test; completer analysis by the trial

investigators). However, frequency of aggressive acts appeared sig-

nificantly reduced from baseline at the 300 mg/day dose during the

phenytoin but not the placebo condition (P < 0.001, Wilcoxon’s

signed ranks test; completer analysis by the trial investigators).

Barratt 1997 reports skewed summary data (see Table 5) for both

impulsive and non-impulsive subgroups. For the impulsive sub-

group, these data indicate a statistically significant difference be-

tween conditions at endpoint (six weeks) for mean frequency of

aggressive acts (P < 0.01) and for mean intensity of aggressive acts

(P < 0.01), favouring phenytoin in both cases. For the non-impul-

sive subgroup, the data indicate no statistically significant differ-

ence between conditions at endpoint (six weeks) for either mean

frequency or mean intensity of aggressive acts. All analyses were

Geissner-Greenhouse adjusted ANOVAs, conducted by the trial

investigators). Stanford 2001 reports skewed summary data (see

Table 5) indicating a statistically significant difference between

conditions for OAS frequency of impulsive-aggressive outbursts

per week at endpoint (six weeks) (P = 0.008, repeated measures

ANOVA; completer analysis by the trial investigators), favouring

phenytoin. Conners 1971 reports data on frequency of ’behav-

ioral incidents’ together with a statistical analysis that indicate no

statistically significant difference between conditions, but not all

such incidents were necessarily aggressive and no further details

are provided. Conners 1971 also reports summary data on both

home (’cottage’) staff and teacher ratings of overall symptoms with

statistical analyses that again indicate no statistically significant

difference between conditions, but these rating were not solely of

aggression and no further details are provided.

Table 5. Comparison 3: phenytoin/diphenylhydantoin versus placebo: aggression, observer-reported (skewed data)

Study Outcome n(Exp) Mean(Exp) SD(Exp) n(Cntrl) Mean(Cntrl) SD(Cntrl) Statistic Notes

Stanford

2005

300 mg/

day

OAS

aggression

score, at 2

wks

7 2.17 1.95 8 4.38 1.86 F1,13 = 19.84

(repeated mea-

sures ANOVA;

P = 0.001; par-

tial eta2 = 0.60;

power = 0.98);

treatment OAS

aggres-

sion score sig-

nificantly

lower com-

pared with the

placebo group

Significant

main effect by

time (3 inter-

ventions of

which pheny-

toin was one;

baseline, 2, 4,

6 wks); F3,75 =

3.41; P = 0.02;

partial eta2 =

0.12; power =

0.78)

Favours

phenytoin

Completer

analysis

(see note 1)
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Table 5. Comparison 3: phenytoin/diphenylhydantoin versus placebo: aggression, observer-reported (skewed data) (Contin-
ued)

Stanford

2005

300 mg/

day

OAS

aggression

score, at 4

wks

7 1.28 2.30 8 4.49 2.14 F1,13 = 19.84

(repeated mea-

sures ANOVA;

P = 0.001; par-

tial eta2 = 0.60;

power = 0.98);

treatment OAS

aggres-

sion score sig-

nificantly

lower com-

pared with the

placebo group

Significant

main effect by

time (3 inter-

ventions of

which pheny-

toin was one;

baseline, 2, 4,

6 wks); F3,75 =

3.41; P = 0.02;

partial eta2 =

0.12; power =

0.78).

Favours

phenytoin

Completer

analysis

(see note 1)

Stanford

2005

300 mg/

day

OAS

aggression

score, at 6

wks

7 2.38 1.99 8 5.40 1.86 F1,13 = 19.84

(repeated mea-

sures ANOVA;

P = 0.001; par-

tial eta2 = 0.60;

power = 0.98);

treatment OAS

aggres-

sion score sig-

nificantly

lower com-

pared with the

placebo group

Significant

main effect by

time (3 inter-

ventions of

which pheny-

toin was one;

baseline, 2, 4,

Favours

phenytoin

Completer

analysis

(see note 1)
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Table 5. Comparison 3: phenytoin/diphenylhydantoin versus placebo: aggression, observer-reported (skewed data) (Contin-
ued)

6 wks); F3,75 =

3.41; P = 0.02;

partial eta2 =

0.12; power =

0.78)

Barratt

1991

100 mg/

day

Frequency

of aggres-

sive acts,

change

from base-

line, at 4

wks

13 No data 13 No data Frequency of

aggressive acts

not signifi-

cantly reduced

from base-

line during ei-

ther treatment

or placebo con-

ditions

(Wilcoxon’s

signed ranks

test)

Favours nei-

ther condition

Completer

analysis

(no data avail-

able)

Barratt

1991

300 mg/

day

Frequency

of aggres-

sive acts,

change

from base-

line, at 4

wks

13 No data 13 No data Frequency of

aggres-

sive acts signif-

icantly reduced

from baseline

(Wilcoxon’s

signed ranks

test; P < 0.001)

during treat-

ment but not

placebo condi-

tion

Favours

phenytoin

Completer

analysis

(no data avail-

able)

Barratt

1997

300 mg/

day

Fre-

quency of

aggressive

acts per

wk, mean,

at 6 wks

60 0.33 No data 60 0.51 No data F1,58 = 9.64

(repeated mea-

sure ANOVA,

Geissner-

Greenhouse

adjusted; P <

0.001)

Favours

phenytoin

(see below for

subgroup anal-

ysis)

Barratt

1997

300 mg/

day

Inten-

sity of ag-

gressive

acts, mean,

at 6 wks

60 2.61 No data 60 3.96 No data F1,58 = 8.23

(repeated mea-

sure ANOVA,

Geissner-

Greenhouse

adjusted; P <

0.01)

Favours

phenytoin

(see below for

subgroup anal-

ysis)
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Table 5. Comparison 3: phenytoin/diphenylhydantoin versus placebo: aggression, observer-reported (skewed data) (Contin-
ued)

Barratt

1997

300 mg/

day

Fre-

quency of

aggressive

acts per

wk, mean,

impulsive

subgroup,

at 6 wks

30 0.20 0.19 30 0.52 0.46 Subgroup ef-

fect (impulsive

vs. non-impul-

sive)

F1,58 = 9.21

(repeated mea-

sure ANOVA,

Geissner-

Greenhouse

adjusted; P <

0.01)

Sub-

group by drug-

placebo effect

F1,58 = 9.50

(repeated mea-

sure ANOVA,

Geissner-

Greenhouse

adjusted; P <

0.01)

Favours

phenytoin

(impulsive

aggression sub-

group)

Barratt

1997

300 mg/

day

Inten-

sity of ag-

gressive

acts, mean,

impulsive

subgroup,

at 6 wks

30 2.11 1.20 30 4.16 1.92 Subgroup ef-

fect (impulsive

vs. non-impul-

sive)

F1,58 = 4.78

(repeated mea-

sure ANOVA,

Geissner-

Greenhouse

adjusted; P <

0.05)

Sub-

group by drug-

placebo effect

F1,58 = 9.74

(repeated mea-

sure ANOVA,

Geissner-

Greenhouse

adjusted;

p<0.01).

Favours

phenytoin

(impulsive

aggression sub-

group)

Barratt

1997

300 mg/

day

Frequency

of aggres-

sive acts

per week,

mean,

30 0.42 0.24 30 0.51 0.48 Subgroup ef-

fect (impulsive

vs. non-impul-

sive)

Favours nei-

ther condition

(non-impul-

sive aggression
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Table 5. Comparison 3: phenytoin/diphenylhydantoin versus placebo: aggression, observer-reported (skewed data) (Contin-
ued)

non-

impulsive

subgroup,

at 6 wks

F1,58 = 9.21

(repeated mea-

sure ANOVA,

Geissner-

Greenhouse

adjusted; P <

0.01)

Sub-

group by drug-

placebo effect

F1,58 = 9.50

(repeated mea-

sure ANOVA,

Geissner-

Greenhouse

adjusted; P <

0.01)

subgroup)

Barratt

1997

300 mg/

day

Inten-

sity of ag-

gressive

acts, mean,

non-

impulsive

subgroup,

at 6 wks

30 3.40 1.29 30 3.76 1.59 Subgroup ef-

fect (impulsive

vs. non-impul-

sive)

F1,58 = 4.78

(repeated mea-

sure ANOVA,

Geissner-

Greenhouse

adjusted; P <

0.05)

Sub-

group by drug-

placebo effect

F1,58 = 9.74

(repeated mea-

sure ANOVA,

Geissner-

Greenhouse

adjusted; P <

0.01)

Favours nei-

ther condition

(non-impul-

sive aggression

subgroup)

Stanford

2001

300 mg/

day

Fre-

quency of

impulsive-

aggressive

outbursts,

from OAS,

mean no

outbursts/

week, over

23 0.60 0.41 23 0.97 0.68 F1,21 = 8.44

(repeated mea-

sures ANOVA;

P = 0.008)

Frequency of

impulsive-

aggressive out-

bursts signifi-

Favours

phenytoin

Completer

analysis

(see note 2)
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Table 5. Comparison 3: phenytoin/diphenylhydantoin versus placebo: aggression, observer-reported (skewed data) (Contin-
ued)

6 wks cantly reduced

from baseline

for phenytoin

(F1,21 = 9.37; P

= 0.006)

1. Data presented here extracted from graph provided as figure 1 in study paper and confirmed by inspection of original Excel file

supplied by lead author (email to J. Dennis 22 January 2009); statistics from study paper.

2. Data presented here extracted from graph provided as figure 1 in study paper; statistics from study paper.

OAS = Overt Aggression Scale; wks = weeks

3.2 Aggression (self-reported)

No study set out to examine this as an outcome.

3.3 Impulsivity

Rosenblatt 1976 reports skewed summary data (see Table 6) indi-

cating no statistically significant difference between diphenylhy-

dantoin and placebo conditions for change from baseline in ag-

gressive impulsiveness subscale scores on their Q-sort ’A’ measure

(Mann Whitney U test; analysis conducted by the trial investiga-

tors).

Table 6. Comparison 3: phenytoin/diphenylhydantoin versus placebo: impulsivity (skewed data)

Study Outcome n(Exp) Mean(Exp) SD(Exp) n(Cntrl) Mean(Cntrl) SD(Cntrl) Statistic Notes

Conners

1971

200 mg/

day

Por-

teus Maze

test quo-

tient, at 2

wks

15 112.90 22.60 15 101.60 26.20 No significant

differences be-

tween condi-

tions (one-way

ANOVA)

Favours nei-

ther condition

Conners

1971

200 mg/

day

Porteus

Maze qual-

itative

score, at 2

wks

15 36.90 26.40 15 28.10 14.18 No significant

differences be-

tween condi-

tions (one-way

ANOVA)

Favours nei-

ther condition

Rosenblatt

1976

400 mg/

day

Q-sort

’A’ aggres-

sive impul-

siveness

subscale,

mean

% change

5 -31% No data 3 -31% No data No significant

differences be-

tween con-

ditions (Mann

Whitney U

test)

Favours nei-

ther condition
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Table 6. Comparison 3: phenytoin/diphenylhydantoin versus placebo: impulsivity (skewed data) (Continued)

from base-

line, at end

of trial

wks = weeks

Conners 1971 reports skewed summary data (see Table 6) indi-

cating no statistically significant difference between conditions for

Porteus Maze test quotient scores (one-way ANOVA; analysis con-

ducted by the trial investigators), or for Porteus Maze qualitative

scores (one-way ANOVA; analysis conducted by the trial investi-

gators) at endpoint (two weeks).

3.4 Hostility

Rosenblatt 1976 reports skewed summary data (see Table 7) indi-

cating no statistically significant difference between diphenylhy-

dantoin and placebo conditions for change from baseline in hos-

tility subscale scores on their Q-sort ’A’ and ’B’ measures (Mann

Whitney U test; analysis conducted by the trial investigators).

Gottschalk 1973 reports skewed summary data (see Table 7) in-

dicating no statistically significant difference between conditions

at endpoint (24 weeks) on speech content analysis hostility-out

scores (t = 1.21), on hostility-in scores (t = -0.76) and on am-

bivalent hostility scores (t = -1.77). All were fitted slopes analyses

conducted by the trial investigators.

Table 7. Comparison 3: phenytoin/diphenylhydantoin versus placebo: hostility (skewed data)

Study Outcome n(Exp) Mean(Exp) SD(Exp) n(Cntrl) Mean(Cntrl) SD(Cntrl) Statistic Notes

Gottschalk

1973

300 mg/

day

Speech

con-

tent analy-

sis, hostil-

ity-out, fit-

ted slope at

24 wks

24 0.093 0.433 18 -0.038 0.162 t

= 1.21 (no sig-

nificant differ-

ences between

conditions; fit-

ted slopes anal-

ysis)

Favours nei-

ther condition

Gottschalk

1973

300 mg/

day

Speech

con-

tent analy-

sis, hostil-

ity-in, fit-

ted slope at

24 wks

24 -0.037 0.128 18 -0.007 0.124 t

= -0.76 (no sig-

nificant differ-

ences between

conditions; fit-

ted slopes anal-

ysis)

Favours nei-

ther condition

Gottschalk

1973

300 mg/

day

Speech

content

analysis,

amb. hos-

tility, fitted

slope at 24

wks

24 -0.045 0.203 18 -0.038 0.162 t

= -1.77 (no sig-

nificant differ-

ences between

conditions; fit-

ted slopes anal-

ysis)

Favours nei-

ther condition

Rosenblatt

1976

400 mg/

Q-sort ’A’

hostility

subscales,

5 -37% No data 3 -6% No data No significant

differences be-

Favours nei-

ther condition
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Table 7. Comparison 3: phenytoin/diphenylhydantoin versus placebo: hostility (skewed data) (Continued)

day mean

% change

from base-

line, at end

of trial

tween con-

ditions (Mann

Whitney U

test)

Rosenblatt

1976

400 mg/

day

Q-sort ’B’

hostility

subscales,

mean

% change

from base-

line, at end

of trial

5 -5% No data 3 -53% No data No significant

differences be-

tween con-

ditions (Mann

Whitney U

test)

Favours nei-

ther condition

wks = weeks

3.5 Anger

Conners 1971 reports skewed summary data (see Table 8) indi-

cating no statistically significant difference between conditions for

Rosenweig Picture Frustration Test categories at endpoint (two

weeks) (one-way Kurskal-Wallis ANOVA; analysis conducted by

the trial investigators).

Table 8. Comparison 3: phenytoin/diphenylhydantoin versus placebo: anger (skewed data)

Study Outcome n(Exp) Mean(Exp) SD(Exp) n(Cntrl) Mean(Cntrl) SD(Cntrl) Statistic Notes

Conners

1971

200 mg/

day

Rosen-

zweig Pic-

ture Frus-

tration

Test Cate-

gories, at 2

wks

15 Positive 4.4

Neutral 4.8

Negative

4.2

No data 15 Positive 4.4

Neutral 4.5

Negative 4.2

No data No significant

differences be-

tween condi-

tions for the 3

categories

(one-way

Kurskal-Wallis

ANOVA)

Favours nei-

ther condition

3.5a Anger-hostility

Barratt 1991 reports skewed summary data (see Table 9) for pheny-

toin versus placebo at two dose regimes (100 mg/day and 300 mg/

day). These data indicate no statistically significant difference be-

tween conditions for change from baseline on the POMS anger-

hostility subscale at endpoint (four weeks) at 100 mg/day dose

and also at 300 mg/day dose (ANOVA, Geissner-Greenhouse ad-

justed; completer analysis by the trial investigators). Barratt 1997

reports skewed summary data (see Table 9) indicating no statisti-

cally significant difference between conditions for POMS anger-

hostility subscale scores at endpoint (six weeks) for both impul-

sive and non-impulsive aggression subgroups (ANOVA, Geissner-

Greenhouse adjusted; completer analysis by the trial investigators).

Stanford 2001 reports skewed summary data (see Table 9) indi-
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cating a statistically significant difference between conditions for

POMS anger-hostility subscale scores at endpoint (six weeks) (P

= 0.011, ANOVA; completer analysis conducted by the trial in-

vestigators), favouring phenytoin.

Table 9. Comparison 3: phenytoin/diphenylhydantoin versus placebo: anger-hostility (skewed data)

Study Outcome n(Exp) Mean(Exp) SD(Exp) n(Cntrl) Mean(Cntrl) SD(Cntrl) Statistic Notes

Barratt

1991

300 mg/

day

POMS

anger-hos-

tility sub-

scale,

change

from base-

line, at 4

wks

13 No data 13 No data Scores not sig-

nif-

icantly reduced

from base-

line (ANOVA,

Geissner-

Greenhouse

adjusted;

no further de-

tails given)

Favours nei-

ther condition

Completer

analysis

(no data avail-

able)

Barratt

1991

100 mg/

day

POMS

anger-hos-

tility sub-

scale,

change

from base-

line, at 4

wks

13 No data 13 No data Scores not sig-

nif-

icantly reduced

from base-

line (ANOVA,

Geissner-

Greenhouse

adjusted;

no further de-

tails given)

Favours nei-

ther condition

Completer

analysis

(no data avail-

able)

Barratt

1997

300 mg/

day

POMS

anger-hos-

tility sub-

scale, im-

pulsive

subgroup,

at 6 wks

30 20.4 No data 30 22.3 No data Scores not sig-

nif-

icantly reduced

from base-

line (ANOVA,

Geissner-

Greenhouse

adjusted;

no further de-

tails given)

Favours nei-

ther condition

(impulsive

aggression sub-

group)

Barratt

1997

300 mg/

day

POMS

anger-hos-

tility sub-

scale, non-

impulsive

subgroup,

at 6 wks

30 11.2 No data 30 12.5 No data Scores not sig-

nif-

icantly reduced

from base-

line (ANOVA,

Geissner-

Greenhouse

adjusted;

Favours nei-

ther condition

(non-impul-

sive aggression

subgroup)

32Antiepileptics for aggression and associated impulsivity (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Table 9. Comparison 3: phenytoin/diphenylhydantoin versus placebo: anger-hostility (skewed data) (Continued)

no further de-

tails given)

Stanford

2001

300 mg/

day

POMS

anger-hos-

tility sub-

scale, at 6

wks

23 8.44 1.32 23 13.39 2.21 F2,42 = 5.78

(repeated mea-

sures ANOVA;

P = 0.011; sig-

nificant main

effect for con-

dition)

Scores signifi-

cantly reduced

from baseline

for phenytoin

(F1,21 = 22.80;

P < 0.001) but

not for placebo

condition

Favours

phenytoin

POMS = Profile of Mood States; wks = weeks

3.6 Quality of life

No study set out to examine this as an outcome.

3.7 Satisfaction with care

No study set out to examine this as an outcome.

3.8 Non-compliance

Only Stanford 2005 provides data on non-compliance; these indi-

cate no statistically significant difference between phenytoin and

placebo conditions for the outcome of leaving the study early

(OR 0.76; 95% CI 0.10 to 5.96, P = 0.80, Analysis 3.1). Neither

Gottschalk 1973 nor Conners 1971 report any participant leaving

the study early, although Gottschalk 1973 does note significant

missing data with 21 participants failing to provide at least one of

the six speech required samples. Rosenblatt 1976 reports five of

13 participants leaving the study early, but without indication on

distribution of attrition between conditions.

3.9 Adverse events

Only Barratt 1997 provides data on adverse events; these indi-

cate no statistically significant difference between phenytoin and

placebo conditions for the presence of nausea (OR 1.00; 95% CI

0.06 to 16.76, P = 1.00, Analysis 3.2). Barratt 1997 also reports

no significant side effects detectable via blood cell counts or liver

enzyme tests. In terms of change in weight, none of the four stud-

ies provides data.

4. Comparison 4: levetiracetam versus placebo

One study was included in this comparison: Mattes 2008 (outpa-

tients with intermittent explosive disorder; dose mean 1738 mg/

day; n = 40).

4.1 Aggression (observer-reported)

No study set out to examine this as an outcome.

4.2 Aggression (self-reported)

Mattes 2008, using the OAS-M with slight revisions, reports

skewed summary data (see Table 10) indicating no statistically sig-

nificant difference between levetiracetam and placebo conditions

at endpoint (10 weeks) for change in global overt aggression scores

(P = 0.47), for change in total aggression (P = 0.51), for change in

subjective irritability (P = 0.92), for change in verbal aggression

(P = 0.94), for change in aggression against objects (P = 0.35)

and for change in assault against others (P = 0.30). All tests were
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ANCOVAs (intention-to-treat analyses conducted by the trial in-

vestigators). Mattes 2008 also reports summary data (see Table

10) for change in relative rating of aggression (derived from the

Rating Scale for Aggressive Behavior in the Elderly) indicating no

statistically significant difference between conditions at endpoint

(10 weeks) (ANCOVA; P = 0.70; intention-to-treat analysis con-

ducted by the trial investigators).

Table 10. Comparison 4: levetiracetam versus placebo: aggression, self-reported (skewed data)

Study Outcome n(Exp) Mean(Exp) SD(Exp) n(Cntrl) Mean(Cntrl) SD(Cntrl) Statistic Notes

Mattes

2008

mean 1738

mg/day

OAS-M-

revised,

change in

Global

Overt Ag-

gression

score, at 10

wks

19 -0.84 0.94 20 -0.93 0.98 t = 0.74 (AN-

COVA; P =

0.47)

(see note 1)

Favours nei-

ther condition

Mattes

2008

mean 1738

mg/day

OAS-M-

revised,

change

in total ag-

gression, at

10 wks

19 -4.68 5.54 20 -4.48 4.70 t = 0.67 (AN-

COVA; P =

0.51)

(see note 1)

Favours nei-

ther condition

Mattes

2008

mean 1738

mg/day

OAS-M-

revised,

change in

sub-

jective irri-

tability, at

10 wks

19 -0.66 0.80 20 -0.68 0.95 t = 0.11 (AN-

COVA; P =

0.92)

(see note 1)

Favours nei-

ther condition

Mattes

2008

mean 1738

mg/day

Mean

change in

relative rat-

ing of ag-

gression, at

10 wks

11 -7.63 11.75 14 -7.14 7.75 t = -0.39 (AN-

COVA; P =

0.70)

(see note 1)

Favours nei-

ther condition

Mattes

2008

mean 1738

mg/day

Patient-

rated

global im-

prove-

ment, at 10

wks

19 1.74 1.45 20 1.60 1.39 t = 0.39 (AN-

COVA; P =

0.71)

(see note 1)

Favours nei-

ther condition

Mattes

2008

OAS-M-

revised,

19 -3.00 3.30 20 -2.75 2.69 t = -0.08 (AN-

COVA; P =

Favours nei-

ther condition
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Table 10. Comparison 4: levetiracetam versus placebo: aggression, self-reported (skewed data) (Continued)

mean 1738

mg/day

change in

verbal ag-

gression, at

10 wks

0.94)

(see note 1)

Mattes

2008

mean 1738

mg/day

OAS-M-

revised,

change in

aggression

against ob-

jects, at 10

wks

19 -1.42 2.22 20 -1.28 1.23 t = 0.95 (AN-

COVA; P =

0.35)

(see note 1)

Favours nei-

ther condition

Mattes

2008

mean 1738

mg/day

OAS-M-

revised,

change in

assault

against

others, at

10 wks

19 -0.13 0.64 20 -0.43 1.05 t = 1.04 (AN-

COVA; P =

0.30)

(see note 1)

Favours nei-

ther condition

1. Covariance analysis comparing levetiracetam versus placebo on change scores (final - initial), covarying out the relationship between

initial scores and change scores.

OAS = Overt Aggression Scale; wks = weeks

4.3 Impulsivity

No study set out to examine this as an outcome.

4.4 Hostility

Mattes 2008 reports skewed summary data (see Table 11) for

change in the hostility subscale of the BPRS at endpoint (10 weeks)

indicating no statistically significant difference between levetirac-

etam and placebo conditions (P = 0.89, ANCOVA, intention-to-

treat analysis conducted by the trial investigators).

Table 11. Comparison 4: levetiracetam versus placebo: hostility (skewed data)

Study Outcome n(Exp) Mean(Exp) SD(Exp) n(Cntrl) Mean(Cntrl) SD(Cntrl) Statistic Notes

Mattes

2008

mean 1738

mg/day

Change in

BPRS hos-

tility sub-

scale, at 10

wks

19 -1.00 0.94 20 -0.85 0.95 t = -0.14 (AN-

COVA; P =

0.89)

(see note 1)

Favours nei-

ther condition
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1. Covariance analysis comparing levetiracetam versus placebo on change scores (final - initial), covarying out the relationship between

initial scores and change scores; negative change = good.

BPRS = British Psychiatric Rating scale; wks = weeks

4.5 Anger

No study set out to examine this as an outcome.

4.5a Anger-hostility

No study set out to examine this as an outcome.

4.6 Quality of life

No study set out to examine this as an outcome.

4.7 Satisfaction with care

No study set out to examine this as an outcome.

4.8 Non-compliance

Mattes 2008 provides data on non-compliance indicating no sta-

tistically significant difference between levetiracetam and placebo

conditions for the outcome of leaving the study early (OR 6.33;

95% CI 0.67 to 60.16, P = 0.11, Analysis 4.1).

4.9 Adverse events

Mattes 2008 reports the most frequently occurring adverse events

as sedation, dizziness and headache. Data reported by Mattes 2008

indicate no statistically significant difference between conditions

for presence of sedation (OR 1.52; 95% CI 0.43 to 5.43, P = 0.52,

Analysis 4.2), dizziness (OR 4.75; 95% CI 0.48 to 46.91, P =

0.18, Analysis 4.3) or headache (OR 3.00; 95% CI 0.51 to 17.74,

P = 0.23, Analysis 4.4). In terms of change in weight, Mattes 2008

offers no data on numbers of participants experiencing weight

gain or weight loss, but provides summary data on weight loss

indicating no statistically significant difference between conditions

(mean weight loss: 0.22 lb levetiracetam group, 0.35 lb placebo

group; t = 0.05, not significant).

4.10 Other outcomes

Mattes 2008 additionally provide data on patient-rated global im-

provement (see Table 10). Analysis provided by the trial investiga-

tors indicates no statistically significant difference between condi-

tions on this outcome at 10 weeks (ANCOVA t = 0.11, P = 0.92).

We report this as a post-hoc analysis since patient-rated global im-

provement is not a prospectively stated outcome for this review.

5. Comparison 5: oxcarbazepine versus placebo

One study was included in this comparison: Mattes 2005 (outpa-

tients with intermittent explosive disorder; dose mean 1500 mg/

day; n = 48).

5.1 Aggression (observer-reported)

No study set out to examine this as an outcome.

5.2 Aggression (self-reported)

Mattes 2005 reports data indicating a statistically significant dif-

ference between conditions for number of responders (identified as

> 49% reduction in Global Overt Aggression score of the OAS-M

revised) at endpoint (10 weeks) (OR 4.88; 95% CI 1.36 to 17.47,

P = 0.02, Analysis 5.1), favouring oxcarbazepine. Mattes 2005, us-

ing the OAS-M with slight revisions, reports skewed summary data

(see Table 12) indicating a statistically significant difference be-

tween conditions at endpoint (10 weeks) for change in global overt

aggression scores (P = 0.035, t-test), change in total aggression (P

= 0.011, ANCOVA), change in subjective irritability (P = 0.049,

t-test), change in verbal aggression (P = 0.005, ANCOVA), and

for change in aggression against objects (P = 0.028, ANCOVA),

all favouring oxcarbazepine. All tests were by intention-to-treat

analysis, and conducted by the trial investigators. Mattes 2005

also reports skewed summary data (see Table 12) indicating no

statistically significant difference between conditions at endpoint

(10 weeks) for change in assault against others (P = 0.251, t-test,

intention-to-treat analysis conducted by the trial investigators).

Table 12. Comparison 5: oxcarbazepine versus placebo: aggression, self-reported (skewed data)

Study Outcome n(Exp) Mean(Exp) SD(Exp) n(Cntrl) Mean(Cntrl) SD(Cntrl) Statistic Notes

Mattes

2005

mean 1500

OAS-M-

revised,

change in

21 -0.98 0.83 24 -0.44 0.83 t = 2.18 (t-test;

P = 0.035)

Favours ox-

carbazepine
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Table 12. Comparison 5: oxcarbazepine versus placebo: aggression, self-reported (skewed data) (Continued)

mg/day Global

Overt Ag-

gression

score, at 10

wks

Mattes

2005

mean 1500

mg/day

Patient-

rated

global im-

prove-

ment, at 10

wks

21 2.24 1.18 23 1.22 1.35 t = 2.68 (t-test;

P = 0.010)

Favours ox-

carbazepine

Mattes

2005

mean 1500

mg/day

OAS-M-

revised,

change

in total ag-

gression, at

10 wks

(see note 1)

21 -5.93 4.81 24 -4.08 7.65 t = 0.98 (t-test;

P

= 0.33, but P =

0.011 with co-

variance analy-

sis; see note 2)

Favours ox-

carbazepine

Mattes

2005

mean 1500

mg/day

OAS-M-

revised,

change in

sub-

jective irri-

tability, at

10 wks

21 -0.86 0.73 24 -0.44 0.65 t = 2.03 (t-test;

P = 0.049)

Favours ox-

carbazepine

Mattes

2005

mean 1500

mg/day

OAS-M-

revised,

change in

verbal ag-

gression, at

10 wks

(see note 1)

21 -3.79 3.00 24 -2.42 4.91 t = 1.14 (t-test;

P

= 0.26, but P =

0.005 with co-

variance analy-

sis; see note 2)

Favours ox-

carbazepine

Mattes

2005

mean 1500

mg/day

OAS-M-

revised,

change in

aggression

against ob-

jects, at 10

wks

(see note 1)

21 -1.81 2.02 24 -1.08 2.03 t = 1.20 (t-test;

P

= 0.24, but P =

0.028 with co-

variance analy-

sis; see note 2)

Favours ox-

carbazepine

Mattes

2005

mean 1500

mg/day

OAS-M-

revised,

change in

assault

21 -0.12 0.22 24 -0.29 1.00 t = 1.16 (t-test;

P = 0.251)

Favours nei-

ther condition
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Table 12. Comparison 5: oxcarbazepine versus placebo: aggression, self-reported (skewed data) (Continued)

against

others, at

10 wks

(see note 1)

1. Calculated multiplying severity x frequency; in calculating total aggression, verbal aggression and aggression against objects weighted

equally, but assault given extra weighting based on the severity of the assault.

2. ANCOVA, covarying out the relationship between initial scores and change.

OAS = Overt Aggression Scale; wks = weeks

5.3 Impulsivity

No study set out to examine this as an outcome.

5.4 Hostility

Mattes 2005 reports skewed summary data (see Table 13) for

change in the hostility subscale of the BPRS at endpoint (10 weeks)

indicating a statistically significant difference between conditions

(P = 0.018, intention-to-treat analysis conducted by the trial in-

vestigators), favouring oxcarbazepine.

Table 13. Comparison 5: oxcarbazepine versus placebo: hostility (skewed data)

Study Outcome n(Exp) Mean(Exp) SD(Exp) n(Cntrl) Mean(Cntrl) SD(Cntrl) Statistic Notes

Mattes

2005

mean 1500

mg/day

Change in

BPRS hos-

tility sub-

scale, at 10

wks

21 -1.29 0.90 23 -0.57 1.04 t = 2.46 (t-test;

P = 0.018)

Favours ox-

carbazepine

BPRS = British Psychiatric Rating scale

5.5 Anger

No study set out to examine this as an outcome.

5.5a Anger-hostility

No study set out to examine this as an outcome.

5.6 Quality of life

No study set out to examine this as an outcome.

5.7 Satisfaction with care

No study set out to examine this as an outcome.

5.8 Non-compliance

Mattes 2005 provides data on non-compliance indicating no sta-

tistically significant difference between oxcarbazepine and placebo

conditions for the outcome of leaving the study early for any rea-

son (OR 0.51; 95% CI 0.16 to 1.61, P = 0.25, Analysis 5.2) or for

leaving the study early due to adverse events (Peto OR 2.33; 95%

CI 0.51 to 10.69, P = 0.28, Analysis 5.3). A statistically significant
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difference between conditions was indicated for the outcome of

leaving the study early due to ineffectiveness (OR 0.24; 95% CI

0.06 to 0.90, P = 0.03, Analysis 5.4), with attrition due to inef-

fectiveness significantly more likely in the placebo group.

5.9 Adverse events

Mattes 2005 reports no data on adverse events (other than noting

they were generally minor and that hyponatraemia did not occur),

or on change in weight.

5.10 Other outcomes

Mattes 2005 additionally provides data on patient-rated global

improvement (see Table 12). Analysis provided by the trial in-

vestigators indicates a statistically significant difference between

conditions on this outcome at 10 weeks (ANCOVA t = 2.68, P =

0.01), favouring oxcarbazepine. We report this as a post-hoc anal-

ysis since patient-rated global improvement is not a prospectively

stated outcome for this review.

D I S C U S S I O N

Summary of main results

Effects of antiepileptic drugs on primary outcome

(aggression)

With regards the primary outcome (aggression), much of the quan-

titative data available from the studies included in this review met

our criteria for skewed data as described in the section on Measures

of treatment effect. This arises in part because most studies used

measurements of aggression (such as the Overt Aggression Scale

(OAS)) which are based on the number of observed aggressive acts

over a given period. The minimum value of such a measurement is

zero (i.e. no aggressive incidents) but there is no maximum value

since the number of aggressive acts that an individual can perpet-

uate in a given time interval has no obvious limit. Consequently,

in the absence of raw data from the trial investigators, we have

had no alternative but to present much of the primary outcome

data in separate tables. A further consequence is that we have often

had to report statistics on primary outcomes as calculated by the

trial investigators rather than performing our own analysis. This

absence of effect size data prevented any synthesis of primary out-

come data via meta-analysis. The summaries that follow below are

therefore essentially descriptive.

The focus of this review is relatively broad since it seeks evidence

on effectiveness of any antiepileptic drug in the treatment of ag-

gression. Considerable heterogeneity of the 14 included studies

might therefore be anticipated. We found considerable difference

between the studies in terms of participants, size of sample, inter-

vention drug and choice of outcome measures. There were also

differences between dosage regimes, although all doses were within

the recommended range for prophylactic treatment of epilepsy ac-

cording to the British National Formulary.

We found four antiepileptics (valproate/divalproex, carba-

mazepine, oxcarbazepine and phenytoin) which were effective,

compared to placebo, in reducing aggression in at least one study,

although it is important to note also that for three of these (val-

proate, carbamazepine and phenytoin) at least one other study

showed no statistically significant difference between treatment

and control conditions.

• Valproate/divalproex was superior to placebo at a dose of

750 mg/day on OAS aggression scores in outpatient men

(Stanford 2005, using sodium valproate) (no data on adverse

effects), but was not significantly different from placebo on OAS

total scores for children and adolescents with pervasive

developmental disorder (PDD) (Hellings 2005, using sodium

valproate). Hellings 2005 found increased appetite significantly

more likely to occur in the valproate than the placebo group.

This medication was also superior to placebo at up to 30 mg/kg/

day on OAS-M scores in impulsively aggressive adults with

cluster B personality disorders in a relatively large trial (n = 246)

in which treatment continued for 10 weeks (Hollander 2003,

using divalproex). However, Hollander 2003 also reports that

weight gain, nausea, and any side effect were significantly more

common in the divalproex than the placebo condition.

Divalproex was also superior to placebo at a dose of 750 to 1500

mg/day on modified-MOAS scores in youths with conduct

disorder (Donovan 2000, using divalproex) although this study

provided no data on adverse effects. Meta-analysis of data from

Hellings 2005 and Hollander 2003 indicated that participants

receiving valproate/divalproex were significantly more likely to

report an adverse effect (any) and to report weight gain

compared to those receiving placebo.

• Carbamazepine was superior to placebo at a mean dose of

820 mg/day in reducing acts of self-directed aggression in a small

study of women with borderline personality disorder (Gardner

1986) (no data on adverse effects), but was not significantly

different from placebo on OAS scores for children with conduct

disorder (Cueva 1996) nor on CPRS aggression scores in

outpatient men (Stanford 2005).

• Oxcarbazepine was superior to placebo at a mean dose of

1500 mg/day over 10 weeks on revised OAS-M scores for verbal

aggression and aggression against objects in adult outpatients

(Mattes 2005), although the proportion of participants lost to

follow up was statistically significant (52.5%). This study

provides no data on adverse events other than noting they were

generally minor and that hyponatraemia did not occur.

• Phenytoin, at a dose of 300 mg/day, was superior to

placebo on the frequency of aggressive acts in a small study of

male prisoners (Barratt 1991) (no data on adverse effects), and in

39Antiepileptics for aggression and associated impulsivity (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



male prisoners with impulsive (but not premeditated) aggression

(Barratt 1997) with no significant difference reported between

conditions for the presence of nausea. Phenytoin was also found

superior to placebo on OAS scores in two studies of outpatient

men (Stanford 2001) and of outpatient men with personality

disorder (Stanford 2005) (neither study providing data on

adverse effects). Phenytoin was, however, not superior to placebo

on the frequency of ’behavioural incidents’ in boys (Conners

1971) during a brief study lasting only two weeks.

The protocol required that we report these comparisons classified

into three specific follow up periods: (1) within the first month, (2)

between one and six months, and (3) between six and 12 months

(see section on Measures of treatment effect). Because we were

unable to perform any meta-analysis of data on the primary out-

come measure (aggression), we simply provide the following de-

scriptive summary. In the 16 comparisons of an antiepileptic drug

against placebo, only two reported endpoint results within the first

month (Barratt 1991 after four weeks of treatment with pheny-

toin; Conners 1971 after two weeks of treatment with phenytoin),

and none reported endpoint results at a time period greater than

six months. Fourteen of the 16 comparisons thus fell within the

one-to-six-month period.

We identified three studies in which the beneficial effect of an

antiepileptic drug appeared confined to a specific type of aggres-

sion:

• In the small study by Gardner 1986, carbamazepine was

found to reduce acts of aggression towards others, objects and

self significantly compared to placebo, but not towards others

and objects alone. Similar effects have been observed elsewhere.

For example, in a non-randomised pre-post study by Lawson

2008 for divalproex in prisoners, the authors report: “surprisingly,
reduction of behaviors directed against self reached significance, but
disruptive behaviors directed towards others did not”. This finding

may be a reflection of the aetiological heterogeneity of

aggression. Although there may be contextual factors that are

common to self-directed aggression and aggression directed at

others, it is likely that there will be distinct processes that

influence how aggressive urges are manifest in behaviour.

• In the study by Barratt 1997, where phenytoin was found

to significantly reduce acts of impulsive aggression, but not

premeditated aggression, compared to placebo. This is in line

with evidence from the wider literature on aggression which

suggests that different forms of aggression to others are

underpinned by different mechanisms. The differences between

impulsive or reactive aggression and premeditated or

instrumental aggression have been well documented (e.g. Blair

2001). We suggest therefore that studies evaluating the

effectiveness of interventions for aggression should use outcome

measures that enable distinctions to be made according to the

evidence-based typologies of aggression.

• In the study by Mattes 2005, where oxcarbazepine had a

statistically significant effect on verbal aggression and aggression

against objects but not on aggression against others. This finding

would suggest that, as well as accounting for different types of

aggression, outcome measures should be employed that allow

differential effects by severity to be tested.

We identified one study in which the beneficial effect of an

antiepileptic drug appeared confined to participants with a partic-

ular diagnosis.

• In the study by Hollander 2003, divalproex was found to

significantly reduce aggression in participants with cluster B

personality disorder, but not with post traumatic stress disorder

or intermittent explosive disorder. One possibility is that cluster

B personality disorders are more likely to be associated with both

low-anxiety premeditated aggression (e.g. DeBrito 2009, p.143)

and high-anxiety impulsive/reactive aggression, whereas post-

traumatic stress disorder (PTSD) and intermittent explosive

disorder (IED) are more likely to be associated with only high-

anxiety reactive impulsive aggression. This may arise from

hypervigilance in the case of PTSD, and from sudden emotional

outbursts in the case of IED.

Treatment compliance and attrition

There were eight comparisons in which compliance was re-

ported, in each case as the proportion of participants leaving

the study early: valproate/divalproex versus placebo (Donovan

2000; Hellings 2005; Hollander 2003; Stanford 2005); carba-

mazepine versus placebo (Stanford 2005); oxcarbazepine versus

placebo (Mattes 2005); phenytoin (Stanford 2005). In none of

these did the difference between intervention and control reach

statistical significance. However, in their study of oxcarbazepine

versus placebo, Mattes 2005 found attrition due to ineffectiveness

to be significantly more likely in the placebo group.

The protocol required that we consider separately any studies

where the rate of attrition exceeded 50%. We identified one study

(Mattes 2005) where the proportion of participants lost to follow

up compared to the number randomised was 52.5%, but here

the results are already presented separately since this was the only

study on oxcarbazepine. Statistics on rates of attrition in the 14

studies are given in the section on Incomplete outcome data.

Adverse events

The information on adverse events from the studies included in

this review is relatively sparse with only five of the fourteen trials

providing data. This is of concern because absence of such infor-

mation does not necessarily mean that the treatment is safe, nor

that the potential gains from the medication necessarily balance

the risk of an adverse event occurring.

In this review we have included data on the three most common

adverse effects reported for each trial, and have additionally in-

cluded data on weight gain/loss where this has been presented by

the trial investigators. Data on the occurrence of leucopenia has
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also been included where available on account of the potential se-

riousness of this adverse event. Statistically significant differences

between conditions emerged in two studies with side effects more

commonly noted for the intervention group in each case: increased

appetite was more common in the valproate condition (Hellings

2005), and weight gain, nausea and any side effect were more

common in the divalproex condition (Hollander 2003). Meta-

analysis of data from Hellings 2005 and Hollander 2003 indicated

that participants receiving valproate/divalproex were significantly

more likely to report an adverse effect (any) and to report weight

gain compared to those receiving placebo.

A detailed side effect profile is, however, available for each of the

drugs investigated here since each is (or has been) licensed for use

in epilepsy.

Other secondary outcomes

No studies reported on quality of life or satisfaction with care.

Two studies reported on impulsivity (Conners 1971; Rosenblatt

1976) and two reported on anger (Conners 1971; Gardner 1986)

although none detected any statistically significant difference be-

tween treatment conditions. Mattes 2005 reported on British Psy-

chiatric Rating scale (BPRS) hostility, with results favouring oxcar-

bazepine over placebo. Stanford 2001 reported on Profile of Moods

Scale (POMS) anger-hostility, with results favouring phenytoin

over placebo.

Overall completeness and applicability of
evidence

Whilst the evidence obtained from the identified studies is relevant

to the review question, it is incomplete. In terms of interventions,

the included studies addressed only five types of antiepileptic drug,

whereas 13 are currently listed in the British National Formulary;

these include a significant number of so-called ’second-generation’

antiepileptic drugs that are purported to have better tolerability

and a lower potential for interactions with other drugs. However,

most of the studies identified in this review are of first-generation

antiepileptics (i.e. sodium valproate/divalproex, carbamazepine,

phenytoin), and so the second-generation antiepileptics are under-

represented.

In terms of participants, the differences between the studies in

terms of sex and age were considerable (for example, six studies

were male-only, one was female-only, and four involved children or

youths). In terms of outcomes, there was inconsistency in the way

primary and secondary outcomes were measured and reported,

and the different types of aggression were poorly differentiated.

We conclude that the studies identified are insufficient to address

all the objectives of the review. This limits the review’s external

validity.

Quality of the evidence

We identified 14 studies that met the criteria for inclusion in this

review, involving a total of 672 participants. We judged the overall

quality of the evidence from these trials to be relatively poor for

the following reasons.

• The mean number of participants per study was only 54.4

(median 34.0) which is small compared to most drug trials.

• The studies were carried out in a number of very different

settings, including prisons, hospitals and in the community, and

there was considerable heterogeneity of participants in terms of

age and clinical diagnosis.

• None of the studies followed up participants beyond the

end of the intervention period.

• There was considerable variation in how the studies were

reported, and the information provided by the trial investigators

in their published reports was often insufficient to allow a valid

judgement to be made on the quality of their investigations.

Attempts to contact the investigators for additional information

that would allow decisions to be made on the risk of bias were

not always successful.

• Rates of attrition were significant in some studies, and

ranged from zero to 52.5%.

• A significant proportion of the primary (aggression)

outcome data from these studies appeared not to be normally

distributed, which prevented use of meta-analysis to pool results

and provide a quantitative summary.

The authors consider that the body of evidence summarised in this

review is insufficient to allow any conclusion to be drawn about

the use of antiepileptic medication in the treatment of aggression

and associated impulsivity.

Potential biases in the review process

None known.

Agreements and disagreements with other
studies or reviews

We were unable to identify any recent systematic review covering

precisely the area defined in our protocol. However, two systematic

reviews focusing more broadly on interventions for aggression have

been published within the last three years, and we compare our

findings with these.

Goedhard 2006 reviewed 35 studies of various classes of medi-

cation (including antiepileptics) in the treatment of outward-di-

rected aggressive behaviour within general adult psychiatry. As

with the current review, only randomised controlled trials were

included and applications in acute or emergency situations were

excluded. They found six studies where an antiepileptic drug was

the experimental condition, with the antiepileptic medication su-

perior to placebo in three studies, each involving outpatients with
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cluster B personality disorders (divalproex in two studies; topira-

mate in one study). In comparison, our current review identified

a greater number of relevant studies. This arises partly because ad-

ditional relevant studies have been published in the last three years

and partly because we searched more electronic databases with a

more expansive search strategy. We identified the same six studies

as Goedhard 2006, but excluded five of these because the two re-

views differed in their inclusion and exclusion criteria. We required

that study participants had displayed recurrent aggression, whereas

Goedhard 2006 included studies of “psychiatric patients in whom
aggression might be an ongoing problem”. Additionally, we included

only placebo-controlled studies whereas Goedhard 2006 did not

have this restriction. Goedhard 2006 concluded that there was

“weak evidence of efficacy in the management of aggression in Cluster
B personality disordered outpatients” with “no serious adverse effects
observed or reported,” but no strong evidence of efficacy overall.

Our findings are similar in that we also found no strong evidence

of efficacy, but we have been able to report on eight comparisons

involving five different drugs where medication was superior to

placebo.

Connor 2006 conducted a systematic review of both drug treat-

ments and psychosocial interventions for juvenile aggression us-

ing an age limit of 18 years. They found four randomised stud-

ies where an antiepileptic drug was the experimental condition,

with divalproex superior to placebo in two of these. We identified

the same four studies as Connor 2006, but excluded one that was

not placebo-controlled. Connor 2006 concluded that divalproex

sodium (and lithium) had been found effective in reducing ag-

gression in children and adolescents with conduct disorder, but

that it was predominately reactive, impulsive affective aggression

that responded to medication. Our conclusions, based on a sin-

gle study, are similar for individuals in this age group, and we

have identified additional evidence to suggest that it is impulsive

rather than premeditated aggression that appears more responsive

to antiepileptic medication. Connor 2006 also concluded, as do

we, that most studies do not distinguish the different forms of

aggression and that this is an important area for future research.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

There is insufficient evidence upon which to base recommenda-

tions for practice. Current use of antiepileptic drugs to treat ag-

gression in clinical practice remains a matter for the prescribing

physician who will wish to weigh the limited evidence of effective-

ness against any risk of possible harm; it should ideally be based

on consultation with the multi-disciplinary team involved in in-

dividual care.

Implications for research

Further well-designed, placebo-controlled randomised trials are

needed. Studies with positive findings reported here require repli-

cating to confirm apparent efficacy, and further work is needed

to explain the inconsistent findings reported for valproate/dival-

proex, carbamazepine and phenytoin (where at least one other

study showed no statistically significant difference between treat-

ment and control conditions). The design of such trials should take

into account that aggression is a phenomenon for which there are

likely to be many causal mechanisms and manifestations (McGuire

2008). We suggest attempts be made in future research to delineate

different forms of aggression as well as measuring its severity and

recording the diagnostic profile of the participant. Examples of

different forms of aggression would include: directed at self versus

others, reactive versus instrumental, relationship domain within

which aggression displayed, presence versus absence of intoxica-

tion, and sexual versus non-sexual.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Barratt 1991

Methods Design: placebo-controlled cross-over trial

Participants Participants: male inmates in maximum security prison with impulsive aggressive be-

haviour

Sex: male only

Age: adults; age not reported

Unit of allocation: individual participant

Number randomised: 19

Number completing: 13

Setting: maximum security prison; USA (Texas)

Inclusion criteria: violation of a prison rule involving an impulsive aggressive act (see

note 1) at least one month preceding entry into the study and at least 3 times in the 3

months preceding entry

Exclusion criteria: history or evidence of epilepsy of other central nervous system dis-

order; major psychiatric disorder under DSM-III (Axis I) assessed using the Diagnostic

Interview Schedule; IQ below 80; taking other medication

Ethnicity: not reported

Baseline characteristics: no further details reported

Interventions Three conditions: phenytoin 100 mg/day / phenytoin 300 mg/day / placebo (see note

2)

• phenytoin 100 mg/day; mean blood level 1.1 µg/ml; range 0.7 to 1.5 µg/ml

• phenytoin 300 mg/day; mean blood level 4.7 µg/ml; range 2.3 to 7.9 µg/ml (see

note 3)

• placebo (no detectable blood levels)

Duration of intervention: 4 weeks

Duration of trial: 9 weeks (cross-over trial; 2 phases, 1-week washout period between

phases)

Length of follow up: participants were not followed up beyond the end of the intervention

period

Dose adjustment: not reported

Outcomes Primary outcomes

Aggression (observer-reported): frequency of aggressive acts (using same criteria of ag-

gression as in study’s inclusion criteria)

Secondary outcomes

Hostility: Profile of Mood States anger-hostility subscale scores

Notes 1. Impulsive aggression defined as “spontaneous ’hair-trigger’ acts that are not premeditated
and/or the result of gross psychopathology or other medical disorders”
2. In this cross-over trial, participants were randomly allocated to 1 of 6 sequences of

the 3 experimental conditions

3. Trial investigators noted that blood serum levels of phenytoin were relatively low at the
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300mg/day dose and considered this “most likely related to poor medication compliance,
but there may also be individual differences in metabolism”

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Investigators report that participants “were
randomly assigned to one of six counter-
balanced sequences of the three conditions”
(p.388, col. 2) suggesting that the order of

treatments was randomised in this cross-

over trial. No further details reported. Clar-

ification about method of sequence gener-

ation has been requested from the trial in-

vestigators, but no further information was

available at the time this review was pre-

pared.

Allocation concealment? Unclear No details reported. Clarification has been

requested from the trial investigators, but

no further information was available at the

time this review was prepared.

Blinding?

of participants

Unclear Investigators describe the study as “double-

blind”. No further details reported. Clarifi-

cation has been requested from the trial in-

vestigators, but no further information was

available at the time this review was pre-

pared.

Blinding?

of personnel

Unclear Investigators describe the study as “double-

blind”. No further details reported. Clarifi-

cation has been requested from the trial in-

vestigators, but no further information was

available at the time this review was pre-

pared.

Blinding?

of outcome assessors

Unclear Investigators describe the study as “double-

blind”. No further details reported. Clarifi-

cation has been requested from the trial in-

vestigators, but no further information was

available at the time this review was pre-

pared.

Incomplete outcome data addressed?

All outcomes

Unclear Investigators report that 19 participants

volunteered and 13 completed the study,

but no further details given. Unclear

whether investigators carried out inten-
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tion-to-treat analysis, but probably not. In-

sufficient reporting to permit judgement

of ‘Yes’ or ‘No’. Clarification has been re-

quested from the trial investigators, but

no further information was available at the

time this review was prepared. In this re-

view, data from 13 participants completing

the study were included in the analysis.

Free of selective reporting? Yes Study protocol is not available but it seems

clear that the published report includes all

expected outcomes. The Profile of Mood

States (POMS) outcome measure has three

additional subscales (vigour, fatigue-iner-

tia, confusion-bewilderment). Scores on

these subscales are not reported. However,

they were not mentioned prospectively and

they are unlikely to be directly related to

impulsive aggression.

Free of other bias? Yes The study appeared to be free of other

sources of bias. There was a 1-week placebo

washout period between phases in this

cross-over trial. Investigators report no de-

tectable blood levels of phenytoin under

the placebo conditions, suggesting that the

trial was not biased from carry-over effects.

Barratt 1997

Methods Design: placebo-controlled cross-over trial

Participants Participants: male prisoners with recurrent aggressive behaviour

Sex: male only

Age: adults; age not reported

Unit of allocation: individual participant

Number randomised: 150

Number completing: 126; results reported for 60 (30 with primarily impulsive aggression

and 30 with primarily premeditated aggression; remaining 66 had committed mixed

types of aggression and were not included) (see note 2)

Setting: prisons (number not reported); USA (Texas)

Inclusion criteria: at least 3 documented aggressive acts (see note 1) committed while in

prison in the 3 months preceding entry to the study

Exclusion criteria: IQ less than 80; presence of DSM-III-R Axis I disorder as measured

with PDI-R; taking medication; presence of neurological or other serious medical dis-

order; presence of ’medical aggression’

Ethnicity: not reported

Baseline characteristics: aggressive behaviours preceded incarceration (98%); DSM-III-
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R antisocial PD (100%); lifetime, but not current, drug abuse problem (55%)

Interventions Two conditions: phenytoin / placebo

• phenytoin 300 mg/day, as 200 mg am and 100 mg pm

• placebo no further details reported

Duration of intervention: 6 weeks

Duration of trial: 13 weeks (cross-over trial; 2 phases, 1-week washout period between

phases)

Length of follow up: participants were not followed up beyond the end of the intervention

period

Dose adjustment: not reported

Outcomes Primary outcomes

Aggression (observer-reported): intensity of aggressive acts (Overt Aggression Scale); fre-

quency of aggressive acts

Secondary outcomes

Hostility: Profile of Mood States anger-hostility subscale scores

Notes 1. Aggressive acts as defined in the handbook prepared by the Texas Department of

Criminal Justice given to all prisoners

2. Aggressive acts classified as impulsive or non-impulsive based on brief semi-structured

interview and written prison reports. An impulsive aggressive act defined as: ”a ’hair-
trigger’ non premeditated response to a stimulus that results in an immediate aggressive act or
an agitated state that culminates in an aggressive act”.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Investigators report that participants “were
randomly assigned to an initial drug/placebo
condition” (p.3) suggesting that the order

of treatments was randomised in this cross-

over trial. No further details reported. Clar-

ification about method of sequence gener-

ation has been requested from the trial in-

vestigators, but no further information was

available at the time this review was pre-

pared.

Allocation concealment? Unclear No details reported. Clarification has been

requested from the trial investigators, but

no further information was available at the

time this review was prepared.

Blinding?

of participants

Unclear Investigators describe the study as “double-

blind”. No further details reported. Clarifi-

cation has been requested from the trial in-

vestigators, but no further information was
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available at the time this review was pre-

pared.

Blinding?

of personnel

Unclear Investigators describe the study as “double-

blind”. No further details reported. Clarifi-

cation has been requested from the trial in-

vestigators, but no further information was

available at the time this review was pre-

pared.

Blinding?

of outcome assessors

Unclear Investigators describe the study as “double-

blind”. No further details reported. Clarifi-

cation has been requested from the trial in-

vestigators, but no further information was

available at the time this review was pre-

pared.

Incomplete outcome data addressed?

All outcomes

Unclear Insufficient reporting of attrition to permit

judgement of ‘Yes’ or ‘No’. Appears that 24

did not complete study. A subgroup of 66

participants with ’mixed’ type of aggression

was excluded by investigators. Clarification

has been requested from the trial investiga-

tors but no further information was avail-

able at the time this review was prepared. In

this review, data from the subgroup of 60

completers were included in the analysis.

Free of selective reporting? Yes Study protocol is not available but it seems

clear that the published report includes all

expected outcomes.

Free of other bias? Unclear There was a 1-week placebo washout pe-

riod between phases in this cross-over trial.

Trial investigators report no significant

cross-over effects for the aggression mea-

sures for the combined groups suggesting

the study was not biased by carry-over ef-

fects. However, of 150 randomised, results

reported for only 60 of 126 completers

(30 of which committed primarily impul-

sive and 30 of which committed primar-

ily premeditated aggression; the remaining

66 had committed mixed types of aggres-

sion and were not included). Thus there

is the possibility of bias through excluding

the ‘mixed aggression’ group, although it is

unclear what effect this would have on the

results.
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Conners 1971

Methods Design: placebo-controlled parallel trial

Participants Participants: boys at a residential facility for delinquent offenders

Sex: male only

Age: mean 12.0 years; range 9 to 14 years

Unit of allocation: individual participant

Number randomised: 43 (30 to antiepileptic or placebo arms)

Number completing: no attrition reported

Setting: inpatient (residential); USA (Maryland)

Inclusion criteria: not formally reported; participants described as “young juvenile offenders
. . . . selected from 52 cases nominated by the training school staff as being the most aggressive
or disturbed in their cottages”
Exclusion criteria: any current medication; previous psychotropic medication; abnormal

white blood cell count

Ethnicity: not reported

Baseline characteristics: not reported

Interventions Three conditions: diphenylhydantoin sodium / methylphenidate / placebo (note that

methylphenidate is not an antiepileptic drug)

• diphenylhydantoin sodium (n = 15 randomised); 200 mg/day, in capsules

containing 100 mg given twice daily at breakfast and lunch

• methylphenidate (n = 13 randomised); 20 mg/day; in capsules containing 10 mg

given twice daily at breakfast and lunch

• placebo (n = 15 randomised); in identical matched capsules given twice daily at

breakfast and lunch

Duration of intervention: 2 weeks

Length of follow up: participants were not followed up beyond the end of the intervention

period

Dose adjustment: no information reported

Outcomes Primary outcomes

None

Secondary outcomes

Impulsivity: Porteus Maze scores (see note 1)

Anger: Rosenweig Picture Frustration Test categories (negative responses indicated ‘anger,

aggressiveness or vengeful feeling’)

Other outcomes

Mean symptom scores (care staff/teachers ratings)

Behavioural incidents (care staff ratings)

Notes 1. Trial investigators report that the Porteus Maze test is “presumed to measure impulsiveness
and ability to plan and organize response” (page 157), but later raise concerns about the

degree to which scores on this test are a good measure of impulsivity. The Porteus Maze

test was administered on last day of treatment one hour after medication given.

Risk of bias

Item Authors’ judgement Description
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Adequate sequence generation? Unclear Investigators report that “boys within each
cottage were randomly assigned to three treat-
ment groups“ (p.156, col 2). No further details

given. Due to age of study, unable to contact

trial investigators for more information.

Allocation concealment? Unclear No details reported. Due to age of study, un-

able to contact trial investigators for more in-

formation.

Blinding?

of participants

Yes Investigators report that medication “was sup-
plied to cottage parents in identical matched
capsules, with the staff and investigators blind
to the assignment condition” (p.156, col. 2).

Review authors judge that blinding of partic-

ipants was adequate and that it was unlikely

that this blinding could have been broken.

Blinding?

of personnel

Yes Investigators report that medication “was sup-
plied to cottage parents in identical matched
capsules, with the staff and investigators blind to
the assignment condition” (p.156, col. 2). Re-

view authors judge that blinding of person-

nel was adequate and that it was unlikely that

this blinding could have been broken.

Blinding?

of outcome assessors

Yes Investigators report that Rosenweig Pictures

were “scored blindly . . . by two independent
raters” (p.157, col. 1). Review authors judge

that blinding of outcome assessors was ade-

quate and that it was unlikely that this blind-

ing could have been broken.

Incomplete outcome data addressed?

All outcomes

Yes No attrition or exclusions were reported; no

missing outcome data. In this review, data

from 30 participants were included in the

analysis.

Free of selective reporting? Yes Study protocol is not available but it seems

clear that the published report includes all

expected outcomes, including those that were

pre-specified

Free of other bias? Yes The study appeared to be free of other sources

of bias
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Cueva 1996

Methods Design: placebo-controlled parallel trial

Participants Participants: children with DSM-III-R conduct disorder (solitary aggressive type)

Sex: mixed

Age: mean 8.97 years; range 5.33 to 11.7 years

Unit of allocation: individual participant

Number randomised: 24

Number completing: 22 (20 boys; 2 girls)

Setting: inpatient; USA (New York)

Inclusion criteria: aged 5 to 12 years; currently inpatient; normal intellectual function-

ing; diagnosis of DSM-III-R conduct disorder (solitary aggressive type); long history of

severe explosive affect and aggressiveness with failure to respond to outpatient therapies

including pharmacotherapy leading to hospitalisation; minimum of 3 aggressive episodes

(physical aggression against others and/or objects) per week during the placebo baseline

period as measured by the Overt Aggression Scale (OAS)

Exclusion criteria: autistic disorder; schizophrenic disorder; major depression; mental

retardation; cardiac or renal disease; seizure disorder; hypo-/hyperthyroidism; history of

other endocrine abnormality; urgency of discharge from hospital; psychoactive medica-

tion within 4 weeks prior to study; concurrent medication; failure to exhibit aggressive

behaviour during 2-week placebo baseline period

Ethnicity: of 22 completers, 10 Hispanic, 9 black, 2 white, 1 Asian

Baseline characteristics: IQ mean 85.3; range 59 to 111

Interventions Two conditions: carbamazepine / placebo

• carbamazepine (n = 13 randomised); in tablets containing 200 mg; mean 683

mg/day; range 400 to 800 mg/day; mean blood level 6.81 µg/ml; range 4.98 to 9.1

µg/ml (levels available for 11 children)

• placebo (n = 11 randomised), in matching tablets; mean equivalent 818 mg/day;

range 400 to 1000 mg/day

Duration of intervention: 6 weeks

Duration of trial: 9 weeks (treatment preceded by 2-week washout period and followed

by 1-week post-treatment placebo period)

Length of follow up: participants were not followed up beyond the end of the intervention

period

Dose adjustment: dosage individually regulated for each child. Starting dose 200 mg

carbamazepine, increased stepwise on individual basis to max of 1000 mg/day and/or

until therapeutic or untoward effects observed. Each child then maintained on his/her

optimal dose for four weeks. Carbamazepine tablets supplemented by matching placebo

tablets to reach total number of 6.

Outcomes Primary outcomes

Aggression (observer-reported): scores on the Overt Aggression Scale (OAS); Children’s
Psychiatric Rating Scale (CPRS) aggression subscale scores

Secondary outcomes

Hostility: Children’s Psychiatric Rating Scale (CPRS) hostility subscale scores

Adverse events: Checklist of untoward effects

Other outcomes

Clinical Global Impressions (CGI); Global Clinical Judgements (consensus) Scale; Cog-

nitive Battery Ratings; laboratory studies (ECG, bloods, urinalysis, carbamazepine lev-

els)
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Notes -

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Sequence generation achieved using a ran-

dom numbers table

Allocation concealment? Yes Allocation concealed through use of identical

drug containers, each sequentially assigned a

letter of the alphabet

Blinding?

of participants

Yes Blinding of participants achieved through

use of identical drug containers for carba-

mazepine and placebo tablets Placebo and

carbamazepine tablets were identical in ap-

pearance (p.483, col 1). Review authors judge

that blinding of participants was adequate

and that it was unlikely that this blinding

could have been broken.

Blinding?

of personnel

Yes Blinding of personnel achieved through

use of identical drug containers for carba-

mazepine and placebo tablets. Placebo and

carbamazepine tablets were identical in ap-

pearance. Investigators report that medica-

tion was administered by a research nurse “on
a blind basis at fixed times” (p.483, col 1). Re-

view authors judge that blinding of person-

nel was adequate and that it was unlikely that

this blinding could have been broken.

Blinding?

of outcome assessors

Yes Investigators report that all research staff

“were blind to the treatment condition” (p.482,

col 2). Review authors judge that blinding

of outcome assessors was adequate and that

it was unlikely that this blinding could have

been broken.

Incomplete outcome data addressed?

All outcomes

Unclear Trial investigators report “three dropouts in ter-
minal days of the study” (p.487, col 1) (1 due to

accidental disclosure of their carbamazepine

serum level, 1 due to pyrexia and decrease of

white blood cells, 1 for reasons not given). No

details given about how this missing data was

distributed between experimental groups. In-

vestigators provide an analysis of completers

for CPRS outcome data, but provide insuffi-
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cient details on numbers in each group. Clar-

ification has been requested from the trial in-

vestigators, but no further information was

available at the time this review was prepared.

An intention-to-treat analysis is provided for

OAS outcome data. In this review, data from

24 participants were included in the analysis

of OAS data, and from 22 in the analysis of

CPRS data.

Free of selective reporting? Unclear Investigators report that Cognitive Battery

Ratings were made, but that “the results of
these tests will be reported elsewhere” (p.487, col

2). No further information given. It might

reasonably be assumed that these constituted

one of the secondary outcomes, although this

is not formally stated.

Free of other bias? Yes The study appeared to be free of other sources

of bias

Donovan 2000

Methods Design: placebo-controlled cross-over trial

Participants Participants: youths with conduct disorder or oppositional defiant disorder

Sex: mixed (16 boys; 4 girls)

Age: mean 13.8 (SD 2.4) years; range 10 to 18 years

Unit of allocation: individual participant

Number randomised: 20

Number completing: 17 (phase one); 15 (phases one and two)

Setting: outpatient; USA (New York)

Inclusion criteria: DSM-IV disruptive behaviour disorder (oppositional defiant disorder

or conduct disorder) (SCID; Diagnostic Inventory Scale for Children) plus:

1. an explosive temper, defined as 4 or more outbursts of rage, property destruction,

or fighting per month on minimal provocation

2. mood lability, defined as multiple daily distinct shifts from normal to irritable

mood with withdrawn or boisterous behaviour, occurring without a clear precipitant

3. chronic symptoms, defined as of at least 1 year’s duration

4. impairment from these symptoms in 2 or more areas, including school, the law,

family, substance use, peers and work

5. symptoms not limited to phases of substance toxicity or withdrawal

6. symptoms not limited to a particular place or particular intimate relationship

Exclusion criteria: significant medical problems; IQ < 70; major depression; PTSD; head

trauma; history of bipolar I or II disorder

Ethnicity: 12 Hispanic, 5 African American, 3 Caucasian

Baseline characteristics: truant or in special education classes classed as ‘emotionally

disturbed’ (n = 18). DSM-IV diagnoses: ADHD (n = 4), marijuana abuse (n = 6),

disruptive behaviour disorder (n = 20).
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Interventions Two conditions: divalproex / placebo

• divalproex (n = 10 randomised in phase 1); final dose between 750 and 1500 mg/

day (see note 1)

• placebo (n = 10 randomised in phase 1)

Duration of intervention: 6 weeks in phase 1

Duration of trial: 12 weeks (cross-over trial; 2 phases, no washout period between phases)

Length of follow up: participants were not followed up beyond the end of the intervention

period

Dose adjustment: divalproex increased over 2 weeks to 10 mg/lb/day. If blood level < 90

µg/ml at end week 2, additional 250 mg/day added. Placebo dose increases matched on

an equal number of participants in the divalproex group. Final dose range 750 to 1500

mg/day.

Outcomes Primary outcomes

Aggression (observer-reported): Modified Overt Aggression Scale (MOAS) in combination

with SCL90 anger-hostility scale items, and dichotomised to ‘response’ (improved) and

‘no response’ (not improved)

Secondary outcomes

Irritability: scores on 6 items from the anger-hostility subscale of SCL-90, dichotomised

to ‘response’ (improved) and ‘no response’ (not improved)

Non-compliance: proportion of participants discontinuing treatment

Notes 1. Marijuana and prescribed stimulants were the only other psychotropic medications

used by the participants

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Investigators report a “double-blind cross-
over design, with patients randomly assigned
to phase 1” (p.819, col 1). Information

obtained from trial investigators indicated

that sequence generation was achieved by

use of a computer generated random num-

bers table.

Allocation concealment? Yes Information obtained from trial investiga-

tors suggests central allocation such that al-

location status was adequately concealed

Blinding?

of participants

Yes A “matching placebo” was used (p.820, col

2). Appropriate care appears to have been

taken to ensure blinding of participants.

Unlikely that this blinding could have been

broken.
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Blinding?

of personnel

Yes Investigators report “to preserve the blind,
dose increases were allowed on an equal num-
ber of patients in the placebo phase” (p.819,

col 2). Information obtained from trial in-

vestigators suggests appropriate care was

taken to ensure blinding of personnel. Un-

likely that this blinding could have been

broken.

Blinding?

of outcome assessors

Yes Investigators report “independent evaluators
blind to group assignment assessed response at
the end of each phase” (p.818, col 2). Appro-

priate care appears to have been taken to

ensure blinding of outcome assessors. Un-

likely that this blinding could have been

broken.

Incomplete outcome data addressed?

All outcomes

Yes For results from both phases of this cross-

over trial, at completion of intervention

(6 weeks): 2/10 missing from intervention

(divalproex) group (1 jailed for parole vio-

lation, 1 did not commence phase 2 for rea-

sons not given); 3/10 missing from control

(placebo) group (2 citing lack of efficacy,

1 did not commence phase 2 for reasons

not given). Missing outcome data balance

in numbers across intervention groups. In-

vestigators report an analysis of data for the

completers. In this review, data from 15

participants were included in the analysis.

Free of selective reporting? Yes Study protocol is not available but it seems

clear that the published report includes all

expected outcomes, including those that

were pre-specified

Free of other bias? Unclear The study appeared to be free of other

sources of bias However, the trial investi-

gators do not report a placebo washout pe-

riod between phases in this cross-over trial

which may have resulted in carry-over ef-

fects.

Gardner 1986

Methods Design: placebo-controlled cross-over trial
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Participants Participants: women with borderline personality disorder and extensive history of be-

havioural dyscontrol

Sex: female only

Age: mean 31.7 years; range 23 to 42 years

Unit of allocation: individual participant

Number randomised: 16

Number completing: 11

Setting: outpatient; USA (Maryland)

Inclusion criteria: meeting DSM-III criteria for BPD (average of 6.7 criteria met); meet-

ing DIB criteria for BPD (average scale score 8.9); extensive history of behavioural

dyscontrol (see note 1)

Exclusion criteria: DSM-III diagnosis of schizophrenia, major depressive disorder, or

alcoholism or substance abuse disorder

Ethnicity: not reported

Baseline characteristics: recurrent rage episodes (88%), multiple overdoses (69%), multi-

ple episodes of self-burning (19%), multiple wrist, arm or abdomen cuts (56%), episodes

of violence (44%), previous suicide attempt with intention of dying (56%), history of

episodes of major depression (50%)

Interventions Two conditions: carbamazepine / placebo (see note 2)

• carbamazepine (n = 11 for paired comparisons (see note 3); n = 14 for

independent comparisons); 200 to 1200 mg/day adjusted according to therapeutic

effectiveness, side effects and blood levels (8 to 12 µg/ml); average daily dose = 820

mg; average length carbamazepine treatment = 32.6 days

• placebo (n = 11 for paired comparisons (see note 3); n = 11 for independent

comparisons); average length placebo administration = 29.4 days

Duration of intervention: 6 weeks

Duration of trial: 14 weeks (cross-over trial; 2 phases for carbamazepine/placebo com-

parison, 1-week dose tapering, then 1-week washout period between phases)

Length of follow up: participants were not followed up beyond the end of the intervention

period

Dose adjustment: initial 2-week dose adjustment period, followed by 4 weeks of steady

dose administration

Outcomes Primary outcomes

Aggression (self-reported): individual data, plus ratings of behaviour dyscontrol incidents

(see note 4)

Secondary outcomes

Anger: numbers with angry outbursts

Non-compliance: Attrition data?

Other outcomes

Ratings of mood (no results presented)

Notes 1. Although an extensive history of behavioural dyscontrol was an inclusion criterion,

it is unclear whether every subject had demonstrated episodes of either rage or violence.

Nonetheless, those that may not will have experienced episodes of aggression to the self

(self-harm).

2. Participants randomly assigned to carbamazepine/placebo as part of a cross-over study

involving 4 active medications plus placebo
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3. Data from the 11 paired comparisons are considered in this review

4. Here, ‘behaviour dyscontrol incidents’ includes aggressive acts and angry outbursts,

but also suicide attempts and gestures and incidents of self-harm

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Investigators report that “the trials were ran-
domized to avoid any sequence effects” (p.520

col. 1). No further details given. Clarifica-

tion has been requested from the trial in-

vestigators, but no further information was

available at the time this review was pre-

pared.

Allocation concealment? Unclear No details reported. Clarification has been

requested from the trial investigators, but

no further information was available at the

time this review was prepared.

Blinding?

of participants

Yes Investigators describe the study as “a dou-
ble-blind cross-over trial” (Abstract) and re-

port that “the patients and physicians, who
were blind to the medication, met weekly . .
.” (p.520 col. 1). Review authors judge that

blinding of participants was adequate and

that it was unlikely that this blinding could

have been broken.

Blinding?

of personnel

Yes Investigators describe the study as “a dou-
ble-blind cross-over trial” (Abstract) and re-

port that “the patients and physicians, who
were blind to the medication, met weekly .
. .” (p.520 col. 1). Review authors judge

that blinding of personnel was adequate

and that it was unlikely that this blinding

could have been broken.

Blinding?

of outcome assessors

Yes Investigators describe the study as “a dou-
ble-blind cross-over trial” (Abstract) and re-

port that “the patients and physicians, who
were blind to the medication, met weekly
to complete ratings of mood and behavior”
(p.520 col. 1). Review authors judge that

blinding of outcome assessors was adequate

and that it was unlikely that this blinding

could have been broken.
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Incomplete outcome data addressed?

All outcomes

Unclear In this cross-over trial, 5/16 missing at com-

pletion of intervention (6 weeks). Two par-

ticipants excluded by investigators (1 due

to a seizure during rapid alprazolam with-

drawal, 1 due to requiring adjunctive thior-

idazine). Three participants dropped out

after completing a carbamazepine phase

but not a placebo phase (reasons not given)

. Insufficient information to decide if rea-

sons for missing outcome data likely to be

related to true outcome. Trial investigators

report a completer analysis on the 11 that

had completed both phases. In this review,

data from 11 participants were included in

the analysis.

Free of selective reporting? Yes Reported as part of the complete study in-

volving cross-over trials with placebo and 4

active medications (only one of which was

an antiepileptic). This study was limited to:

“the preliminary findings regarding behav-
ioral dyscontrol during the carbamazepine
and placebo trials” (p.520 col. 1). Thus fo-

cus was on behaviour and not mood states,

and so absence of mood results (mood rat-

ings) was not relevant. Thus although study

protocol is not available, it seems clear that

the published report includes all expected

outcomes, including those that were pre-

specified.

Free of other bias? Unclear An extensive history of behavioural dyscon-

trol (which the investigators take to in-

clude self-harm) was an inclusion crite-

rion for this study. The study is included

in this review since the participants were

not recruited solely on the basis of having

self-harmed. However, it is possible that 2

of the participants had not demonstrated

episodes of either rage or violence and so

may not have been aggressive other than

to themselves. Clarification has been re-

quested from the trial investigators, but

no further information was available at the

time this review was prepared. The study

appeared to be free of other sources of bias,

and the trial investigators report a 1-week

placebo washout period between phases in
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this cross-over trial which will have reduced

the possibility of carryover effects.

Gottschalk 1973

Methods Design: placebo-controlled parallel trial

Participants Participants: male prisoners at an institution for dangerous and emotionally unstable

recidivists

Sex: male only

Age: mean 25.36 (SD 6.15) years

Unit of allocation: individual participant

Number randomised: 42

Number completing: 42

Setting: inpatient (forensic); USA (Maryland)

Inclusion criteria: violation of the institution’s discipline rules over last 6 months

Exclusion criteria: none reported; however, the importance of abstaining from all illegally

obtained drugs or alcohol was stressed at the screening interview

Ethnicity: not reported

Baseline characteristics: mean 8.25 (SD 1.90) years education

Interventions Two conditions: diphenylhydantoin / placebo

• diphenylhydantoin (n = 24 randomised); 300 mg/day; as syrup in single daily

dose

• placebo (n = 18 randomised); as syrup with uniform taste/colour to that

dispensed to diphenylhydantoin group (see note 1)

Duration of intervention: 6 months

Length of follow up: participants were not followed up beyond the end of the intervention

period

Dose adjustment: no details reported

Outcomes Primary outcomes

None

Secondary outcomes

Hostility: 3 of 4 subscales on speech content analysis (Hostility-out; Hostility-in; Am-

bivalent hostility: see note 2)

Other outcomes

Anxiety scale content analysis of 5-minute speech samples

Notes 1. Placebo contained very low dose of the experimental drug (reported as ~24 mg/day)

. Trialists reported that “a placebo with a few milligrams of DPH was given rather than
a simple placebo to avoid informing subjects that a placebo was going to be used and then
having to conceal from them whether they received it or not”.
2. Samples obtained at approx 1-month intervals; first sample taken on day prior to

commencing medication; up to 6 further speech samples taken post-drug; transcripts

of tape-recorded samples scored independently by technicians using Gottschalk-Gleser

content analysis method
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Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Investigators report that “subjects were ran-
domly assigned” (p.505). No further details

given. Due to age of study, unable to contact

investigators for more information.

Allocation concealment? Unclear No details reported. Due to age of study, un-

able to contact investigators for more infor-

mation.

Blinding?

of participants

Yes Investigators report that “medication was ad-
ministered in a syrup, uniform in taste and ap-
pearance for both preparations and packed in in-
dividually coded bottles at a hospital pharmacy”
(p.505). Review authors judge that blinding

of participants was adequate and that it was

unlikely that this blinding could have been

broken.

Blinding?

of personnel

Yes Investigators describe study as a “double-blind
design” and state that “medication was admin-
istered in a syrup, uniform in taste and appear-
ance for both preparations and packed in indi-
vidually coded bottles at a hospital pharmacy”
(page 505). Review authors judge that blind-

ing of personnel was adequate and that it was

unlikely that this blinding could have been

broken.

Blinding?

of outcome assessors

Yes Investigators report that transcripts of

recorded speech samples “were scored indepen-
dently” by technicians “who were uninformed
about the details and design of the study” (page

505). Review authors judge that blinding of

outcome assessors was adequate and that it

was unlikely that this blinding could have

been broken.

Incomplete outcome data addressed?

All outcomes

Unclear No attrition reported. Investigators report

that over the 6 sampling periods at least 21

participants (of 42 randomised) missed at

least 1 speech sample raising possibility of sig-

nificant missing data, but no further details

given; however, trial investigators’ provide a

fitted slopes analysis summarising results over

the whole study period. In this review, data
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from 42 participants were included in the

analysis.

Free of selective reporting? Yes Study protocol is not available but it seems

clear that the published report includes all

expected outcomes, including those that were

pre-specified

Free of other bias? Unclear Participants had all violated the disciplinary

code of ’an institution dedicated to the diag-

nosis and treatment of dangerous and emo-

tionally unstable recidivists’. However, no

further details are given leading to uncer-

tainty about the extent to which all partici-

pants met the review’s criteria for having ex-

hibited recurrent aggression. The investiga-

tors acknowledge and defend questions about

the choice and relevance of the outcome mea-

sure, content analysis of speech. The study

appeared to be free of other sources of bias.

Hellings 2005

Methods Design: placebo-controlled parallel trial

Participants Participants: children and adolescents with pervasive developmental disorder and signif-

icant aggressive behaviour

Sex: mixed; 12 boys, 6 girls (valproate group); 14 boys, 4 girls (placebo group)

Age: mean 10.3 (SD 3.7) years (valproate group); mean 12.1 (SD 4.8) years (placebo

group)

Unit of allocation: individual participant

Number randomised: 30 (20 boys; 10 girls)

Number completing: 25

Setting: outpatient; USA (Kansas)

Inclusion criteria: aged 6 to 20 years; significant aggression to self, others, or property at

least 3 times a week; presence of a pervasive developmental disorder (PDD)

Exclusion criteria: Tourette’s Disorder (DSM-IV); previous adequate trial of valproate

within past year for any indication or for clinical seizures; history of degenerative neu-

rological changes or metabolic disorders; history of thrombocytopenia, hepatitis, pan-

creatitis, pregnancy or polycystic ovarian syndrome; concomitant psychotropic or anti-

seizure medication (see note 1)

Ethnicity: 27 Caucasian, 2 African-American, 1 Hispanic

Baseline characteristics: autistic disorder (n = 27); pervasive developmental disorder NOS

(n = 1); Asperger’s disorder (n = 2); mean IQ = 54 (range 20 to 137); average or above-

average IQ (n = 2); borderline intellectual functioning (n = 2); mental retardation (n =

26)
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Interventions Two conditions: valproate / placebo

• valproate (n = 16 randomised); as liquid; target dose 20 mg/kg/day; mean blood

levels: 75.5 mcg/dL at week 4, 77.7 mcg/dL at week 8

• placebo (n = 14 randomised); as liquid

Duration of intervention: 8 weeks

Duration of trial: 11 to 13 weeks (treatment preceded by washout period of 2 weeks (for

tricyclics) or 4 weeks (for all other psychotropic medication) plus 1-week placebo run-

in prior to randomisation)

Length of follow up: participants were not followed up beyond the end of the intervention

period

Dose adjustment: valproate gradually introduced from day 1 adding 250 mg every third

day, replacing the equivalent amount of placebo liquid, to achieve a dosage of 20 mg/kg/

day. Adequate blood levels within the therapeutic range were achieved and maintained

from at least week 4 to week 8.

Outcomes Primary outcomes

Aggression (observer-reported): Overt Aggression Scale(OAS) completed by parents and

teachers for each aggressive outburst. Aggression recurring after 30 minutes of non-

aggressive behaviour was documented as a separate episode.

Secondary outcomes

Non-compliance: proportion of participants discontinuing treatment

Adverse events: rated via checklist derived from the Physicians’ Desk Reference

Other outcomes

Clinical Global Impressions-Improvement subscale (CGI-I); Aberrant Behavior Check-

list-Community scale (ABC-C) - irritability subscale

Notes 1. Stimulant medications stopped the day before placebo run-in commenced

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Investigators report “two parallel groups of sub-
jects, randomized to VPA or PBO by the study
pharmacist” (p.685, col 1). No further de-

tails given. Insufficient information to permit

judgement on adequacy of sequence gener-

ation. Clarification has been requested from

the trial investigators, but no further infor-

mation was available at the time this review

was prepared.

Allocation concealment? Unclear No details reported. Clarification has been

requested from the trial investigators, but no

further information was available at the time

this review was prepared.
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Blinding?

of participants

Yes Investigators report that participants and par-

ents were blinded regarding allocation status

and that “mock dosage adjustment was made
for the placebo group” (p.685, col 2). Appro-

priate care appears to have been taken to en-

sure blinding of participants. Unlikely that

this blinding could have been broken.

Blinding?

of personnel

Yes Investigators report that “investigators, parents
and teachers were blinded regarding medica-
tion or PBO status” (p.685, col 2). Appropri-

ate care appears to have been taken to en-

sure blinding of personnel. Unlikely that this

blinding could have been broken.

Blinding?

of outcome assessors

Yes Investigators report that “investigators, parents
and teachers were blinded regarding medica-
tion or PBO status” (p.685, col 2). Appropri-

ate care appears to have been taken to ensure

blinding of outcome assessors. Unlikely that

this blinding could have been broken.

Incomplete outcome data addressed?

All outcomes

Yes At completion of intervention (8 weeks):

3/16 missing from intervention (valproate)

group; 2/14 missing from control (placebo)

group. Investigators do not provide a break-

down by intervention group of reasons for

non-completion. However, review authors

judge that missing outcome data was bal-

anced in numbers across intervention groups

and reasons for missing outcome data were

unlikely to be related to true outcome. Trial

investigators provided an intention-to-treat

analysis. In this review, data from 30 partici-

pants were included in the analysis.

Free of selective reporting? Yes Study protocol is not available but it seems

clear that the published report includes all

expected outcomes, including those that were

pre-specified

Free of other bias? Yes The study appeared to be free of other sources

of bias. It would however have been helpful if

the investigators had clarified whether the use

of diphenhydramine as a ‘rescue medication’

was a possible confounder.
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Methods Design: placebo-controlled parallel trial

Participants Participants: adults with impulsive aggression subgrouped by diagnosis (cluster B person-

ality disorder; intermittent explosive disorder; post-traumatic stress disorder) (see note

1)

Sex: mixed (169 men; 64 women) (see note 2)

Age: mean 40.3 years; range 19 to 67 years

Unit of allocation: individual participant

Number randomised: 246 (124 divalproex; 122 placebo) (see note 2)

Number randomised by diagnostic group: cluster B PD 96 (47 divalproex; 49 placebo);

IED 116 (59 divalproex; 57 placebo); PTSD 34 (18 divalproex; 16 placebo)

Number analysed (overall): 233 (116 divalproex; 117 placebo) (see note 2)

Number analysed by diagnostic group: cluster B PD 91 (43 divalproex; 48 placebo);

IED 109 (55 divalproex; 54 placebo); PTSD 33 (18 divalproex; 15 placebo)

Number completing: 145

Setting: outpatient (19 sites); USA

Inclusion criteria: aged 18 to 65 years; diagnosis of cluster B personality disorder (see

note 3) or intermittent explosive disorder (IED), or PTSD (see note 4); average of 2

episodes of physical or verbal aggressive outbursts per week for at least a month prior to

screening, causing marked distress or impairment in occupational or interpersonal func-

tion where the aggressive behavior was judged to be neither premeditated nor committed

to achieve a tangible objective; minimum score of 15 on OAS at first screening visit and

at either the second screening visit or at randomisation; if receiving psychotherapy, have

a stable psychotherapy schedule for at least 3 months prior to screening and maintained

throughout the study

Exclusion criteria: lifetime bipolar I disorder; bipolar II disorder with hypomania in the

last year or a baseline Mania Syndrome Scale Score >= 12; major depressive disorder

> 15 on HAM-D; history of schizophrenia or other psychotic disorder; symptoms of

dementia; serious homicidal or suicidal ideation; impulsive aggression resulting from

previous head trauma or other medical condition; pregnant or lactating females; clinically

abnormal laboratory data; unstable medical condition; any underlying condition that

would confound the interpretation of study results; concurrent use of psychotropic

medication, with exception of SSRIs, tricyclic antidepressants and stimulants if taken

at a stable dose for at least 2 months prior to screening and continued at same dose

throughout the study; participants specifically prohibited from use of benzodiazepines,

mood stabilisers, anticonvulsants, MAOIs and antipsychotic agents (see note 5)

Ethnicity: 195 Caucasian, 26 black, 12 other (see note 2)

Baseline characteristics: at least one psychiatric hospitalisation (n = 36); history of alcohol

abuse/dependence (n = 75); history of drug abuse/dependence (n = 38); history of

incarceration (n = 52); median OAS-M aggression score (43.7 divalproex group; 33.7

placebo group)

Interventions Within the 3 diagnostic groups (cluster B PD; IED; PTSD), random allocation to 2

conditions: divalproex sodium / placebo (see note 6)

• divalproex sodium (n = 116 randomised, see note 2); delayed-release tablets;

administered twice daily; target valproate serum level 80 to 120 µg/ml by week 3;

maximum dose 30 mg/kg/day

• placebo (n = 117 randomised, see note 2); in matching tablets

Duration of intervention: 12 weeks

Duration of trial: 15 weeks (treatment preceded by screening period not exceeding 14
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days and followed by 1-week tapering period)

Length of follow up: participants were not followed up beyond the end of the intervention

period

Dose adjustment: initiated at 500 mg/day, and increased by 250 mg every 3 to 7 days

during first 3 weeks of treatment, based on individual clinical response and tolerance.

Maximum dose 30 mg/kg/day.

Outcomes Primary outcomes

Aggression (self-reported): Overt Aggression Scale-Modified (OAS-M)

Secondary outcomes

Non-compliance: proportion of participants discontinuing treatment

Adverse events: via self-report and clinical monitoring

Other outcomes

Clinical Global Impression (CGI)

Notes 1. Clinician at the investigative site specified which diagnosis most closely associated

with the symptoms of impulsive aggression

2. Although 246 participants were randomised and received at least one dose of the

study drug, figures reported are for 233 participants included in the intention-to-treat

analyses of efficacy after excluding 13 because they did not have a post-baseline OAS-M

Aggression score

3 Cluster B personality disorder comprised AsPD, BPD, HisPD, NarPD, or cluster B

PD NOS (cluster B PD NOS required presence of at least 5 features from more than

one specific cluster B disorder in the absence of full criteria for any one cluster B PD)

4. PTSD as confirmed by the SCID-IV conducted during screening and modified for

this study

5. Zolpidem tartrate (up to 10 mg/day up to 4 days/week) allowed for control of insomnia

but not within 8 hours prior to efficacy ratings

6. Participants were randomly allocated to divalproex sodium/placebo within the 3 di-

agnostic groups (cluster B PD; IED; PTSD)

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Investigators report “patients were randomised
in equal numbers, within each of the three
diagnostic groups, to receive either divalproex
sodium delayed-release tablets . . . or matching
placebo” (col 1, page 1188). No further de-

tails given. Insufficient information to permit

judgement on adequacy of sequence gener-

ation. Clarification has been requested from

the trial investigators, but no further infor-

mation was available at the time this review

was prepared.
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Allocation concealment? Unclear Insufficient information to permit judge-

ment on adequacy of allocation concealment.

Clarification has been requested from the trial

investigators, but no further information was

available at the time this review was prepared.

Blinding?

of participants

Yes Investigators describe study throughout as

“double-blind” and that participants received

a “matching placebo”. Review authors judge

that blinding of participants was adequate

and that it was unlikely that this blinding

could have been broken.

Blinding?

of personnel

Yes Investigators report “An unblinded person from
the central laboratory reported serum valproate
levels . . . to the investigators, so that the dose
of the study drug could be adjusted appro-
priately. In order to preserve the study blind,
sham valproate levels were reported for selected
placebo patients” (p.1188, col 1). Review au-

thors judge that blinding of personnel was

adequate and that it was unlikely that this

blinding could have been broken.

Blinding?

of outcome assessors

Unclear Insufficient information to permit judge-

ment on adequacy of blinding of outcome as-

sessors

Incomplete outcome data addressed?

All outcomes

Unclear Investigators excluded 13 from analysis (no

OAS-M score post baseline). For all par-

ticipants at completion of intervention (12

weeks): 54/124 missing from intervention

(valproate) group (reasons not given); 47/122

missing from control (placebo) group reasons

not given). Unclear whether reason for miss-

ing outcome data is likely to be related to true

outcome. Trial investigators report an inten-

tion-to-treat analysis, although precise nature

of this is unclear.

For subgroup of participants with cluster B

PD at completion of intervention (12 weeks):

22/47 missing from intervention (valproate)

group (reasons not given); 22/49 missing

from control (placebo) group reasons not

given). Unclear whether reason for missing

outcome data is likely to be related to true

outcome. Trial investigators report an inten-

tion-to-treat analysis, although precise nature
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of this is unclear.

In this review, data from 233 participants

were included in the analysis of the whole

sample, data from 91 participants were in-

cluded in the analysis of the cluster B PD sub-

group, and data from 33 participants were in-

cluded in the analysis of the PTSD subgroup.

Free of selective reporting? Yes Study protocol is not available but it seems

clear that the published report includes all

expected outcomes, including those that were

pre-specified

Free of other bias? Yes The investigators note that the mean final val-

proate serum level was 64.2 µg/ml, which is

well below possible therapeutic range (80 to

120 µg/ml) based on previous studies. They

also draw attention to the heterogeneity of ag-

gressive behaviours across whole sample (and

recommend that future studies discriminate

between aggression subtypes). The study ap-

peared to be free of other sources of bias.

Mattes 2005

Methods Design: placebo-controlled parallel trial

Participants Participants: adults meeting Coccaro-revised criteria for intermittent explosive disorder

(see note 1)

Sex: mixed (39 men; 9 women)

Age: mean 41.7 (SD 8.8) years

Unit of allocation: individual participant

Number randomised: 48

Number completing: 24 completed 10 weeks; 45 completed 4 weeks

Setting: outpatient; USA

Inclusion criteria: aged 18 to 65 years; in generally good health; practicing effective

contraception (women of childbearing potential); meeting Coccaro-revised criteria for

intermittent explosive disorder:

1. recurrent incidents of aggression manifest as verbal or physical aggression towards

other people, animals or property occurring twice weekly on average for 1 month

2. the degree of aggressiveness expressed is grossly out of proportion to the

provocation or any precipitating psychosocial stressors

3. the aggressive behaviour is generally not premeditated (e.g. is impulsive) and is

not committed to achieve some tangible objective (e.g. money, power, intimidation etc)

4. the aggressive behaviour causes either marked distress in the individual or

impairment in occupational or interpersonal functioning

5. the aggressive behaviour is not better accounted for by another mental disorder, a

general medical condition, or the direct physiological effects of a substance
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Exclusion criteria: schizophrenia; bipolar disorder; epilepsy; dementia; mental retarda-

tion; substance abuse in last 6 months; need for treatment with antipsychotics, anticon-

vulsants or mood stabilisers, or any recent change (within 3 months) in psychotropic

medication; significant risk of severely injuring others or self; any current psychiatric or

neurological conditions which required specific treatment

Ethnicity: not reported

Baseline characteristics: mean 13.5 years of education; married (n = 36); physically abused

as a child (n = 14); history of ‘road rage’ (n = 38); arrested previously (n = 13); previously

in jail because of aggressiveness (n = 7); restraining orders instituted against them (n = 6);

prior psychiatric treatment (n = 34); prior psychiatric hospitalisation (n = 6); attempted

suicide (n = 4), experience of military combat (n = 4); history of perinatal trauma (n =

4); taking other psychotropic medication (n = 3, all on SSRIs) Age aggressiveness began:

in childhood (n = 26), at puberty (n = 9), in adulthood (n = 13). In family history (first-

degree relatives), impulsive aggression (n = 32), depression (n = 15), alcoholism (n = 10).

Four diagnoses occurred frequently enough (at least 10 participants) to warrant analysis:

ADHD (n = 15), prior alcohol or drug abuse (n = 15), prior major depression (n =

13), and intermittent explosive disorder by DSM-IV criteria (n = 10). No participants

had antisocial or borderline PD, nor a neurological condition that seemed related to

aggressiveness.

Interventions Two conditions: oxcarbazepine / placebo

• oxcarbazepine (n = 24 randomised); average 1500 (SD 630) mg/day; average of

7.6 weeks on double-blind medication

• placebo (n = 24 randomised); average of 7.1 weeks on double-blind medication

Duration of intervention: 10 weeks

Length of follow up: participants were not followed up beyond the end of the intervention

period

Dose adjustment: initial dose oxcarbazepine 150 mg (evening) increased by 150 to 300

mg/day (given in 2 divided doses) after 2 to 4 days on each dose, to at least 1200 mg/

day (if tolerated), with a maximum of 2400 mg/day by day 25 if needed. Dose could be

administered more slowly, and more could be given at bedtime, if adverse events (assessed

by psychiatrist).

Outcomes Primary outcomes

Aggression (self-reported): OAS-M (revised; see note 2)

Secondary outcomes

Hostility: BPRS hostility rating

Non-compliance: proportion of participants discontinuing treatment

Other outcomes

Patient-rated global improvement; BPRS total score

Notes 1. All participants met the Coccaro-revised criteria for intermittent explosive, although

only 10 of the 48 randomised met DSM-IV criteria for intermittent explosive disorder

2. OAS-M was “slightly revised” by the trial investigators, to “improve face validity and
limit variability and skewness”

Risk of bias

Item Authors’ judgement Description
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Adequate sequence generation? Yes Information obtained from lead author indi-

cated that sequence generation was achieved

by the throwing of a dice

Allocation concealment? Yes Further details provided by lead author in-

dicated that concealment achieved by use of,

effectively, central allocation by a person not

otherwise involved in the study, so that par-

ticipants and any investigator enrolling par-

ticipants could not foresee assignment

Blinding?

of participants

Yes Information provided by lead author indi-

cated that this was a double-blind study. Ap-

propriate care appears to have been taken to

ensure blinding of participants.

Blinding?

of personnel

Yes Information provided by lead author indi-

cated that this was a double-blind study. Ap-

propriate care appears to have been taken to

ensure blinding of personnel.

Blinding?

of outcome assessors

Yes Information provided by lead author indi-

cated that this was a double-blind study. Ap-

propriate care appears to have been taken to

ensure blinding of outcome assessors.

Incomplete outcome data addressed?

All outcomes

Unclear At completion of intervention (10 weeks)

: 10/24 missing from intervention (oxcar-

bazepine) group (6 due to adverse events, 4

due to lack of effectiveness); 14/24 missing

from control (placebo) group (3 due to ad-

verse events, 11 due to lack of effectiveness).

Unclear whether reason for missing outcome

data likely to be related to true outcome.

However, trial investigators provide an in-

tention-to-treat analysis. In this review, data

from 48 participants were included in the

analysis.

Free of selective reporting? Yes Study protocol is not available but it seems

clear that the published report includes all

expected outcomes, including those that were

pre-specified

Free of other bias? Unclear Several small revisions to the OAS-M instru-

ment are described and justified, but it is un-

clear whether the revised scale has been for-

mally tested for validity and reliability. In
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addition, the investigator states that fund-

ing was “provided by Novartis Pharmaceuticals
Group” (p.579, col 1) who are the manufac-

turers of Trileptal, the proprietary name for

oxcarbazepine. “Novartis also provided oxcar-
bazepine tablets and matching placebo” (p.579,

col 2). However, the trial is described as

“an investigator-initiated study” and the report

clearly states that “this manuscript was written
without assistance from Novartis” (p.579, col

1). In addition, the authors describe small re-

visions to the OAS-M. The study appeared

to be free of other sources of bias.

Mattes 2008

Methods Design: placebo-controlled parallel trial

Participants Participants: adults meeting Coccaro-revised criteria for intermittent explosive disorder

(see note 1)

Sex: mixed (35 men; 5 women)

Age: mean 45.38 (SD 11.2) years; range 21 to 64 years

Unit of allocation: individual participant

Number randomised: 40

Number completing: 19 completed full 10 weeks; 34 completed first 4 weeks

Setting: outpatient; USA

Inclusion criteria: aged 18 to 65 years; in general good health; women of childbearing

potential had to be practicing effective contraception; meeting Coccaro-revised criteria

for intermittent explosive disorder (see note 1):

1. recurrent incidents of aggression manifest as verbal or physical aggression towards

other people, animals or property occurring twice weekly on average for 1 month

2. the degree of aggressiveness expressed is grossly out of proportion to the

provocation or any precipitating psychosocial stressors

3. the aggressive behaviour is generally not premeditated (e.g. is impulsive) and is

not committed to achieve some tangible objective (e.g. money, power, intimidation etc)

4. the aggressive behaviour causes either marked distress in the individual or

impairment in occupational or interpersonal functioning

5. the aggressive behaviour is not better accounted for by another mental disorder, a

general medical condition, or the direct physiological effects of a substance

Exclusion criteria: schizophrenia; bipolar disorder; epilepsy; dementia; mental retarda-

tion; substance abuse in last 6 months; need for treatment with antipsychotics, anticon-

vulsants or mood stabilisers, or any recent change (within 3 months); significant risk of

severely injuring others or self; any current psychiatric or neurological conditions which

required specific treatment

Ethnicity: not reported

Baseline characteristics: currently married (n = 23); never been married (n = 8); mean

12.9 (SD 2.2) years of education; history of perinatal trauma (n = 9); physically abused

as a child (n = 13); history of ‘road rage’ (n = 34); arrested previously (n = 10); previously
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in jail because of aggressiveness (n = 9); restraining orders instituted against them (n =

10); prior psychiatric treatment (n = 30); attempted suicide (n = 2); in family history

(first-degree relatives), ‘a bad temper’ (n = 30), depression (n = 10), alcoholism (n = 9)

Four diagnoses occurred frequently enough (at least 8 participants) to warrant analysis:

ADHD (residual or in remission) (n = 13), prior alcohol or drug abuse/dependence (n

= 12), prior major depression (n = 11), and intermittent explosive disorder by DSM-IV

criteria (n = 8)

Interventions Two conditions: levetiracetam / placebo

• levetiracetam (n = 20 randomised); mean dosage 1738 (SD 1028) mg/day; mean

7.30 weeks on double-blind medication

• placebo (n = 20 randomised); mean equivalent dosage 2313 (SD 854) mg/day;

mean 7.55 weeks on double-blind medication

Duration of intervention: 10 weeks

Length of follow up: participants were not followed up beyond the end of the intervention

period

Dose adjustment: initial dose levetiracetam 250 mg twice daily, increased by 250 mg

twice daily after 1 week of treatment with each dose to at least 1000 mg/day if tolerated,

with a maximum of 3000 mg/day by week 6 if needed. Due to tolerability, the dose

could be escalated more slowly, and more could be given at bedtime.

Outcomes Primary outcomes

Aggression (self-reported): OAS-M scores (see note 2); Relative Rating of Aggressive

Behavior (see note 3)

Secondary outcomes

Hostility: BPRS hostility scale

Non-compliance: proportion of participants discontinuing treatment

Adverse events: incidence of overall adverse events

Other outcomes

Patient-rated global improvement

Notes 1. All participants met the Coccaro-revised criteria for intermittent explosive, although

only eight of the 49 randomised met DSM-IV criteria for intermittent explosive disorder

2. The OAS-M was “slightly revised”, in part to “improve face validity and limit variability
and skewness” as described in Mattes (2005)

3. Derived from the rating Scale for Aggressive Behaviour in the Elderly

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Investigators report “at baseline, patients were
randomly assigned to either levetiracetam or
placebo in a 1:1 ratio” (p.312, col 1). Further

details obtained from lead author indicated

that sequence generation was achieved by the

throwing of a dice.
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Allocation concealment? Yes Further details provided by lead author in-

dicated that concealment achieved by use of,

effectively, central allocation by a person not

otherwise involved in the study, so that par-

ticipants and any investigator enrolling par-

ticipants could not foresee assignment

Blinding?

of participants

Yes Information provided by lead author indi-

cated that this was a double-blind study. Ap-

propriate care appears to have been taken to

ensure blinding of participants. Unlikely that

this blinding could have been broken.

Blinding?

of personnel

Yes Information provided by lead author indi-

cated that this was a double-blind study. Ap-

propriate care appears to have been taken to

ensure blinding of personnel. Unlikely that

this blinding could have been broken.

Blinding?

of outcome assessors

Yes Information provided by lead author indi-

cated that this was a double-blind study. Ap-

propriate care appears to have been taken to

ensure blinding of outcome assessors. Un-

likely that this blinding could have been bro-

ken.

Incomplete outcome data addressed?

All outcomes

Unclear After 4 weeks of treatment (by which time

trial investigators considered participants had

received an ’adequate trial’): 5/20 missing

from intervention (levetiracetam) group (sui-

cidal ideation (n = 2), impaired co-ordination

(n = 1), increased irritability (n = 1), seda-

tion and dizziness (n = 1); 1/20 missing from

control (placebo) group (depressed mood). At

completion of intervention (10 weeks), 21/

40 missing (breakdown by treatment group

not available). Unclear whether reasons for

missing outcome data were likely to be related

to true outcome. Trial investigators carried

out intention-to-treat analysis. In this review,

data from 40 participants were included in

the analysis.

Free of selective reporting? Yes Study protocol is not available but it seems

clear that the published report includes all

expected outcomes, including those that were

pre-specified
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Free of other bias? Unclear Several small revisions to the OAS-M instru-

ment are described and justified, but it is un-

clear whether the revised scale has been for-

mally tested for validity and reliability. The

study is described as having funding sup-

port from UCB Pharma (the manufacturers

of Keppra, the proprietary name for levetirac-

etam) but that “Dr Mattes reports no addi-
tional financial or other relationship relevant to
the subject of this article” (p.310, col 1). The

study appeared to be free of other sources of

bias.

Rosenblatt 1976

Methods Design: placebo-controlled cross-over trial

Participants Participants: adults who had complained of difficulty in controlling physically punitive

impulses towards (or were suspected of physical assault on) their own children

Sex: mixed (11 women; 2 men)

Age: adults, age not reported

Unit of allocation: individual participant

Number randomised: 13 (11 women; 2 men) (see note 1)

Number completing: 8 completed phase 1 (6 women; 2 men) (see note 1)

Setting: outpatient; USA (New York)

Inclusion criteria: suspected of physical assault on (or complaining of difficulty in con-

trolling physically punitive impulses towards) own children

Exclusion criteria: not reported

Ethnicity: not reported

Baseline characteristics: not reported

Interventions Two conditions: diphenylhydantoin / placebo

• diphenylhydantoin 400 mg/day; administered as 200 mg twice daily

• placebo

Duration of intervention: 8 weeks

Duration of trial: 16 weeks (cross-over trial; 2 phases)

Length of follow up: participants were not followed up beyond the end of the intervention

period

Dose adjustment: not reported

Outcomes Primary outcomes

None

Secondary outcomes

Aggressive impulsiveness: subscale of Q-Sort A, a self-rating scale (developed by the

authors)

Hostility: subscale of Q-Sort A, a self-rating scale (developed by the authors); subscale

of Q-Sort B, a self-rating scale (developed by the authors)

Non-compliance: proportion of participants discontinuing treatment

77Antiepileptics for aggression and associated impulsivity (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Rosenblatt 1976 (Continued)

Notes 1. n = 13 randomised, but information on number allocated to each intervention at start

of trial was not provided. Results for phase 1 completers only (5 in diphenylhydantoin

group; 3 in placebo group).

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Investigators report that participants were

allocated “on a random, double-blind basis .
. “ (p.333). No further details given. Due

to age of study, unable to contact trial in-

vestigators for more information.

Allocation concealment? Unclear No details reported. Due to age of study,

unable to contact trial investigators for

more information.

Blinding?

of participants

Unclear Investigators report that participants were

allocated “on a random, double-blind basis .
. “ (p.333). No further details given. Due

to age of study, unable to contact trial in-

vestigators for more information.

Blinding?

of personnel

Unclear Investigators report that participants were

allocated “on a random, double-blind basis .
. “ (p.333). No further details given. Due

to age of study, unable to contact trial in-

vestigators for more information.

Blinding?

of outcome assessors

Unclear Investigators report that participants were

allocated “on a random, double-blind basis .
. “ (p.333). No further details given. Due

to age of study, unable to contact trial in-

vestigators for more information.

Incomplete outcome data addressed?

All outcomes

Unclear Investigators report attrition overall (5/13

in phase 1) but not by treatment condition.

Insufficient reporting of attrition to permit

judgement of ‘Yes’ or ‘No’. In this review,

data from 8 participants were included in

the analysis.

Free of selective reporting? Yes Study protocol is not available but it seems

clear that the published report includes all

expected outcomes.
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Free of other bias? Unclear Although this was a 16-week cross-over

trial, results reported for first week only. In-

vestigators report that after the first week of

the trial, “confounding factors such as the in-
terviews, changes in life situation etc., strongly
influence the dependent variable”. Insuffi-

cient information to assess whether an im-

portant risk of bias exists.

Stanford 2001

Methods Design: placebo-controlled cross-over trial

Participants Participants: men with DSM-IV personality disorder and impulsive aggressive behaviour

Sex: male only

Age: mean 45.1 (SD 6.8) years

Unit of allocation: individual participant

Number randomised: 46

Number completing: 29 (phases 1 and 2); 23 (phase 1 only)

Setting: outpatient; USA

Inclusion criteria: over past 6 months, several discrete participant-identified episodes of

failure to resist aggressive impulses resulting in serious assaultative acts or destruction

of property; degree of aggressiveness expressed during the episodes was grossly out of

proportion to any precipitating psychosocial stressor; at least 2 such episodes during

the month prior to entering the study; score of 8 or higher on the Irritability sub scale

of the Buss-Durkee Hostility Inventory; must have identified an individual willing to

document any impulsive-aggressive outbursts that occurred during the study

Exclusion criteria: female (due to potential teratogenic effects of phenytoin); verbal IQ

< 80; diagnosis of a DSM-IV-TR Axis I psychiatric disorder; present use of medication;

medical/neurological problems (including seizures); liver enzymes not within normal

limits

Ethnicity: not reported

Baseline characteristics: mean verbal IQ 105.8 (SD 10.7); mean 14.3 (SD 2.4) years

education; DSM-IV personality disorder diagnoses for phase one completers: obsessive-

compulsive PD (n = 12), antisocial PD (n = 10), narcissistic PD (n = 1)

Interventions Two conditions: phenytoin / placebo

• phenytoin 300 mg/day; as 100 three times daily; mean serum phenytoin levels

measured after sixth week = 6.0 (SD 3.3) µg/ml; range 0.8 to 14.8 µg/ml; therapeutic

range 10 to 20 µg/ml

• placebo no further details reported

Duration of intervention: 6 weeks

Duration of trial: 16 weeks (cross-over trial; 2 phases, 2-week placebo baseline period,

and 2-week placebo washout period between phases)

Length of follow up: participants were not followed up beyond the end of the intervention

period

Dose adjustment: no details reported
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Outcomes Primary outcomes

Aggression (observer-reported): Overt Aggression Scale (OAS)

Secondary outcomes

Hostility: Profile of Mood States anger-hostility subscale scores

Other outcomes

Psychophysiological recordings (including evoked potentials)

Notes -

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Investigators report that “subjects were ran-
domly assigned” (p.195, col. 2) suggest-

ing that the order of treatments was ran-

domised in this cross-over trial. Further

details obtained from trial investigators

(Stanford 2009) indicated that sequence

generation was achieved by use of computer

generated random numbers.

Allocation concealment? Yes Response from trial investigators suggests

that appropriate care was taken to ensure

blinding of participants

Blinding?

of participants

Yes Investigators describe the study as “double-

blind”. Response from trial investigators

suggests that appropriate care was taken to

ensure blinding of participants

Blinding?

of personnel

Yes Investigators describe the study as “double-

blind”. Response from trial investigators

suggests that appropriate care was taken to

ensure blinding of personnel.

Blinding?

of outcome assessors

Yes Investigators describe the study as “double-

blind”. Response from trial investigators

suggests that appropriate care was taken to

ensure blinding of outcome assessors.

Incomplete outcome data addressed?

All outcomes

Unclear In this cross-over trial, 23/46 missing by

end of phase 2. Breakdown by intervention

group not reported and unclear whether

reason for missing outcome data likely to

be related to true outcome. Insufficient

information to permit judgement of ‘Yes’

or ‘No’. 17/46 discontinued and 6/46 ex-
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cluded by investigators (2 because serum

phenytoin levels were zero and 4 because

they reported no outbursts throughout the

trial). Investigators report completer analy-

sis for those 23 participants (11 phenytoin;

12 placebo) completing both phases. In this

review, data from 23 participants were in-

cluded in the analysis.

Free of selective reporting? Yes Study protocol is not available but it seems

clear that the published report includes all

expected outcomes

Free of other bias? Unclear The investigators declare their research

sponsored by the Dreyfus Health Founda-

tion, which is focused on phenytoin and

was established “to study, collect, and dis-

seminate information and sponsor collabo-

rative, clinical, and basic health research on

its benefits”. The authors have insufficient

information to assess whether this consti-

tutes a risk of bias. The trial investigators

report a 2-week placebo washout period be-

tween phases in this cross-over trial which

will have reduced the possibility of carry-

over effects and the study appeared to be

free of other sources of bias.

Stanford 2005

Methods Design: placebo-controlled parallel trial

Participants Participants: men with recurrent impulsive aggressive behaviour

Sex: male only

Age: mean 28.7 (SD 6.7) years (phenytoin group); mean 34.9 (SD 12.8) years (carba-

mazepine group); mean 33.6 (SD 4.6) years (valproate group); mean 34.8 (SD 9.7) years

(placebo group)

Unit of allocation: individual participant

Number randomised: 38

Number completing: 29

Setting: outpatient; USA (vicinity of New Orleans)

Inclusion criteria: over past 6 months, several discrete episodes of failure to resist ag-

gressive impulses resulting in serious assaultative acts or destruction of property; degree

of aggressiveness expressed during the episodes was grossly out of proportion to any

precipitating psychosocial stressor; at least 2 such episodes during the month prior to

entering the study; score of 8 or higher on the Irritability subscale of the Buss-Durkee

Hostility Inventory; must have identified an individual willing to document any impul-

sive-aggressive outbursts that occurred during the study
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Exclusion criteria: female (due to potential teratogenic effects of phenytoin); verbal IQ

< 80; current bipolar disorder; current thought disorder; present use of psychoactive

medication; history of medical/neurological problems (including seizures); non-native

English speaker; liver enzymes not within normal limits

Ethnicity: not reported

Baseline characteristics: for 29 completers overall: at least one Axis I diagnosis (n = 12)

; major depression (n = 5); alcohol abuse (n = 7); substance abuse (n = 4); at least one

Axis II diagnosis (n = 24); antisocial personality disorder (n = 17); borderline personality

disorder (n = 3)

Interventions Four conditions: phenytoin / carbamazepine / valproate / placebo

• phenytoin (n = 9 randomised, n = 7 completed); 300 mg/day; administered as

100 mg three times daily; mean 3.3 (3.2) µg/mL; range 0.6 to 9.0 µg/mL

• carbamazepine (n = 9 randomised, n = 7 completed); 450 mg/day; administered

as 150 mg 3 times daily; mean 4.3 (3.2) µg/mL; range 0.5 to 8.0 µg/mL

• valproate (n = 9 randomised, n = 7 completed); 750 mg/day; administered as 250

mg three times daily; mean 39.2 (10.7) µg/mL; range 26 to 54 µg/mL

• placebo (dextrose) (n = 11 randomised, n = 8 completed)

Duration of intervention: 6 weeks

Duration of trial: 8 weeks (treatment preceded by 2-week placebo-baseline period)

Length of follow up: participants were not followed up beyond the end of the intervention

period

Dose adjustment: Not reported. Serum blood levels measured after sixth week of admin-

istration.

Outcomes Primary outcomes

Aggression (observer-reported): OAS scores, averaged over four 2-week periods (placebo-

baseline, 0-2 weeks, 2-4 weeks, 4-6 weeks)

Secondary outcomes

Non-compliance: proportion of participants discontinuing treatment

Notes -

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Sequence generation achieved using a ran-

dom numbers table

Allocation concealment? Yes In-

vestigators state “anticonvulsants and placebo
were administered in identical, unmarked cap-
sules obtained from a local pharmacy” (p.74,

col 1). The lead author [MS] “was responsi-
ble for the random assignment and the mainte-
nance/administrations of all study medication.
He was not involved in participant assessment
subsequent to the placebo-baseline” (p.73, col
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2).

Blinding?

of participants

Yes Investi-

gators state “anticonvulsants and placebo were
administered in identical, unmarked capsules
obtained from a local pharmacy” (p.74, col 1).

Appropriate care appears to have been taken

to ensure blinding of participants. Unlikely

that this blinding could have been broken.

Blinding?

of personnel

Yes Appropriate care appears to have been taken

to ensure blinding of personnel. Unlikely that

this blinding could have been broken.

Blinding?

of outcome assessors

Yes The lead author [MS] “was responsible for the
random assignment and the maintenance/ad-
ministrations of all study medication. He was
not involved in participant assessment subse-
quent to the placebo-baseline” (p.73, col 2).

Appropriate care appears to have been taken

to ensure blinding of outcome assessors. Un-

likely that this blinding could have been bro-

ken.

Incomplete outcome data addressed?

All outcomes

Yes At completion of intervention (6 weeks): 2/

9 missing from phenytoin group (reasons

not given); 2/9 missing from valproate group

(reasons not given); 2/9 missing from carba-

mazepine group (reasons not given); and 3/

11 missing from control (placebo) group (rea-

sons not given). Missing outcome data bal-

ance in numbers across intervention groups.

Trial investigators provide a completer anal-

ysis. In this review, data from 15 participants

were included in the analysis of the phenytoin

intervention, data from 15 participants were

included in the analysis of the valproate inter-

vention, and data from 15 participants were

included in the analysis of the carbamazepine

intervention.

Free of selective reporting? Yes Study protocol is not available but it seems

clear that the published report includes all

expected outcomes, including those that were

pre-specified

Free of other bias? Unclear Investigators report that this study was spon-

sored by the Dreyfus Health Foundation

which is focused on phenytoin and, according
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to its website, was established “to study, collect,
and disseminate information and sponsor col-
laboration, clinical, and basic health research
into its [phenytoin’s] benefits”. This raises the

potential for bias in a study such as this which

compares phenytoin with other anticonvul-

sants as well as against placebo. In addition,

the authors note the relatively low serum

blood levels of carbamazepine and the pos-

sibility that these may arise from poor com-

pliance with taking this medication as well as

from individual differences in metabolism of

the drug.

ADHD = attention-deficit hyperactivity disorder

AsPD = antisocial personality disorder

BPD = borderline personality disorder

BPRS = British Psychiatric Rating scale

CGI = Clinical Global Impressions

CPRS = Children’s Psychiatric Rating Scale

DPH = diphenylhydantoin

DSM = Diagnostic and Statistical Manual of Mental Disorders

ECG = electrocardiogram

HisPD = histrionic personality disorder

IED = intermittent explosive disorder

MOAS = Modified Overt Aggression Scale

NarPD = narcissistic personality disorder

OAS = Overt Aggression Scale

PBO = placebo

PD = personality disorder

PD NOS = personality disorder not otherwise specified

PDD = pervasive developmental disorder

POMS = Profile of Mood States

PTSD = post-traumatic stress disorder

SCID = Structured Clinical Interview for DSM

SD = standard deviation

VPA = valproate

Characteristics of excluded studies [ordered by study ID]

Akhondzadeh 2008 Contact with trial investigators confirmed that participants had not been selected on basis of having displayed

recurrent aggression

Al-Kaisi 1974 Participants not selected on basis of having displayed recurrent aggression, and results of any aggressive subgroup

are not reported separately
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Barzman 2006 Comparative study of quetiapine versus divalproex in adolescents with co-occurring bipolar disorder and

disruptive behaviour disorder; no control group

Bowden 1994 Participants not selected on basis of having displayed recurrent aggression, and results of any aggressive subgroup

are not reported separately

De la Fuente 1994 Participants not selected on basis of having displayed recurrent aggression, and results of any aggressive subgroup

are not reported separately

DeVogelaer 1981 Participants not selected on basis of having displayed recurrent aggression, and results of any aggressive subgroup

are not reported separately

Donovan 2003 Pre-treatment analysis of data from participants in the trial reported in Donovan 2000; no additional data

Dose 1998 Participants not selected on basis of having displayed recurrent aggression, and results of any aggressive subgroup

are not reported separately

Esser 1984 Study was reported in German. Following discussion with the translator, we found reasonable grounds for

concluding that participants were not selected on basis of having displayed recurrent aggression, and that results

of any aggressive subgroup are not reported separately.

Frankenburg 2002 Participants not selected on basis of having displayed recurrent aggression, and results of any aggressive subgroup

are not reported separately

Hollander 2001 Participants not selected on basis of having displayed recurrent aggression, and results of any aggressive subgroup

are not reported separately

Hollander 2005 Further analysis of data from a subset of participants in the trial reported in Hollander 2003; no additional

data

Killaspy 2006 This is a brief summary of Loew 2006; participants not selected on basis of having displayed recurrent aggression,

and results of any aggressive subgroup are not reported separately

Kivalo 1968 Study was reported in Swedish. Following discussion with the translator, we found reasonable grounds for

concluding that the participants were not selected on basis of having displayed recurrent aggression, and results

of any aggressive subgroup were not reported separately.

Klein 1984 Participants not selected on basis of having displayed recurrent aggression, and results of any aggressive subgroup

are not reported separately

Labiner 2009 Participants not selected on basis of having displayed recurrent aggression, and results of any aggressive subgroup

are not reported separately. Study compared adjunctive levetiracetam + existing antiepileptic drug therapy with

adjunctive lamotrigine + existing antiepileptic drug therapy, and so lacked a control arm.

Lefkowitz 1969 Participants not selected on basis of having displayed recurrent aggression, and results of any aggressive subgroup

are not reported separately
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Loew 2006 Participants not selected on basis of having displayed recurrent aggression, and results of any aggressive subgroup

are not reported separately

Lorr 1961 Participants not selected on basis of having displayed recurrent aggression, and results of any aggressive subgroup

are not reported separately

McElroy 1991 Participants not selected on basis of having displayed recurrent aggression; study compared ‘responders’ and

‘non-responders’ from a previous trial

Monroe 1975 Overview summarising findings from several studies completed without random allocation

Neppe 1982 Participants not selected on basis of having displayed recurrent aggression (no quantitative data provided for

a subgroup which had displayed recurrent aggression); one participant suffered ‘post traumatic dementia’;

unclear if allocation was randomised

Nickel 2004 Contact made with trial investigators who confirmed that participants were not selected on basis of having

displayed recurrent aggression. This study recruited participants with borderline personality disorder, although

recurrent aggression is not a necessary criterion for this diagnosis. Aggression was not measured as an outcome

even though the phrase “treatment of aggression” is included in the title of the paper.

Nickel 2005a Contact made with trial investigators who confirmed that participants were not selected on basis of having

displayed recurrent aggression. This study recruited participants with borderline personality disorder, although

recurrent aggression is not a necessary criterion for this diagnosis. Aggression was not measured as an outcome

even though the investigators conclude “topiramate was more effective than placebo in treating the aggressive
component of borderline psychopathology” (p.1517, col 1).

Nickel 2005b Participants not selected on basis of having displayed recurrent aggression, and results of any aggressive subgroup

are not reported separately

Nickel 2008 Participants not selected on basis of having displayed recurrent aggression. This is an 18-month follow-up to

the study reported by Nickel 2005a

Okuma 1988 Japanese paper describing study reported in greater detail in Okuma 1989. Quasi-randomised (alternate allo-

cation)

Okuma 1989 Quasi-randomised (alternate allocation)

Rojo Sierra 1972 Study was reported in Spanish. Following discussion with the translator, we found reasonable grounds for

concluding that the study had no placebo arm

Simopoulos 1971 Participants not selected on basis of having displayed recurrent aggression, and results of any aggressive subgroup

are not reported separately (study described in greater detail in Simopoulos 1974)

Simopoulos 1974 Participants not selected on basis of having displayed recurrent aggression, and results of any aggressive subgroup

are not reported separately

Steiner 2003 Comparative study of high dose versus low dose divalproex sodium for youths with conduct disorder; no

control group
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Tritt 2005 Contact made with trial investigators who confirmed that participants were not selected on basis of having

displayed recurrent aggression. This study recruited participants with borderline personality disorder, although

recurrent aggression is not a necessary criterion for this diagnosis. Aggression was not measured as an outcome

even though the investigators conclude ‘lamotrigine being specifically more effective than placebo in treating
aggression in borderline psychopathology’ (p.290, col 1)

Wasserman 2006 Participants not selected on basis of having displayed recurrent aggression, and results of any aggressive subgroup

are not reported separately
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D A T A A N D A N A L Y S E S

Comparison 1. Valproate/divalproex versus placebo

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Overall clinical response:

numbers classed as ’responders’,

at endpoint (8 weeks)

1 30 Odds Ratio (M-H, Fixed, 95% CI) 2.25 [0.48, 10.60]

2 Adverse events, any 2 276 Odds Ratio (M-H, Fixed, 95% CI) 3.07 [1.42, 6.65]

3 Adverse events, rash 1 30 Odds Ratio (M-H, Fixed, 95% CI) 7.80 [0.80, 75.64]

4 Adverse events, headache 2 276 Odds Ratio (M-H, Fixed, 95% CI) 0.76 [0.44, 1.32]

5 Adverse events, weight gain 2 276 Odds Ratio (M-H, Fixed, 95% CI) 2.42 [1.10, 5.31]

6 Adverse events, increased

appetite

1 30 Odds Ratio (M-H, Fixed, 95% CI) 7.71 [1.28, 46.36]

7 Non-compliance: leaving the

study early, any reason

4 316 Odds Ratio (M-H, Fixed, 95% CI) 1.23 [0.77, 1.96]

8 Aggression: number improved as

> 69% reduction on MOAS +

SCL-90 ’irritability’, at 6 wks

1 15 Odds Ratio (M-H, Fixed, 95% CI) 18.0 [1.27, 255.74]

9 Adverse events, nausea 1 246 Odds Ratio (M-H, Fixed, 95% CI) 2.81 [1.44, 5.47]

10 Adverse events, somnolence 1 246 Odds Ratio (M-H, Fixed, 95% CI) 1.64 [0.94, 2.87]

11 Non-compliance: leaving the

study early, any reason; Cluster

B PD subgroup

1 96 Odds Ratio (M-H, Fixed, 95% CI) 1.08 [0.48, 2.41]

Comparison 2. Carbamazepine versus placebo

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Adverse events, any 1 24 Odds Ratio (M-H, Fixed, 95% CI) 10.0 [0.94, 105.92]

2 Adverse events, rash/dermatitis 1 24 Odds Ratio (M-H, Fixed, 95% CI) 8.57 [0.84, 87.83]

3 Adverse events, headache 1 24 Odds Ratio (M-H, Fixed, 95% CI) 19.93 [0.97, 408.44]

4 Adverse events, dizziness 1 24 Odds Ratio (M-H, Fixed, 95% CI) 26.54 [1.30, 543.78]

5 Adverse events, stomach ache 1 24 Odds Ratio (M-H, Fixed, 95% CI) 0.8 [0.13, 5.09]

6 Adverse events, weight loss 1 21 Odds Ratio (M-H, Fixed, 95% CI) 0.4 [0.05, 3.12]

7 Adverse events, weight gain 1 21 Odds Ratio (M-H, Fixed, 95% CI) 2.5 [0.32, 19.53]

8 Non-compliance: leaving the

study early, any reason

1 20 Odds Ratio (M-H, Fixed, 95% CI) 0.76 [0.10, 5.96]

9 Aggression (self-reported):

number with any aggression to

others/objects, over last 3 wks

of intervention

1 22 Odds Ratio (M-H, Fixed, 95% CI) 0.12 [0.01, 1.29]
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10 Aggression (self-reported):

number with any aggression to

others/objects/self, over last 3

wks of intervention

1 22 Odds Ratio (M-H, Fixed, 95% CI) 0.06 [0.01, 0.63]

11 Adverse events, leucopenia 1 24 Odds Ratio (M-H, Fixed, 95% CI) 8.57 [0.84, 87.83]

12 Anger: more than one angry

outburst, over 6 weeks

1 22 Odds Ratio (M-H, Fixed, 95% CI) 0.12 [0.01, 1.29]

13 Anger: any angry outburst, over

6 weeks

1 22 Odds Ratio (M-H, Fixed, 95% CI) 0.18 [0.02, 1.92]

Comparison 3. Phenytoin/diphenylhydantoin versus placebo

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Non-compliance: leaving the

study early, any reason

1 20 Odds Ratio (M-H, Fixed, 95% CI) 0.76 [0.10, 5.96]

2 Adverse events, nausea 1 60 Odds Ratio (M-H, Fixed, 95% CI) 1.0 [0.06, 16.76]

Comparison 4. Levetiracetam versus placebo

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Non-compliance: leaving the

study early (before 4 weeks),

any reason

1 40 Odds Ratio (M-H, Fixed, 95% CI) 6.33 [0.67, 60.16]

2 Adverse events, sedation 1 40 Odds Ratio (M-H, Fixed, 95% CI) 1.52 [0.43, 5.43]

3 Adverse events, dizziness 1 40 Odds Ratio (M-H, Fixed, 95% CI) 4.75 [0.48, 46.91]

4 Adverse events, headache 1 40 Odds Ratio (M-H, Fixed, 95% CI) 3.0 [0.51, 17.74]

Comparison 5. Oxcarbazepine versus placebo

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Aggression (self-reported):

OAS-M-revised, number of

responders as > 49% reduction

in Global Overt Aggression

score, at 10 wks

1 45 Odds Ratio (M-H, Fixed, 95% CI) 4.88 [1.36, 17.47]

2 Non-compliance: leaving the

study early, any reason

1 48 Odds Ratio (M-H, Fixed, 95% CI) 0.51 [0.16, 1.61]
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3 Non-compliance: leaving the

study early, due to adverse

events

1 48 Odds Ratio (M-H, Fixed, 95% CI) 2.33 [0.51, 10.69]

4 Non-compliance: leaving

the study early, due to

ineffectiveness

1 48 Odds Ratio (M-H, Fixed, 95% CI) 0.24 [0.06, 0.90]

Comparison 6. Any epileptic drug versus placebo

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Non-compliance: leaving the

study early, any reason

6 444 Odds Ratio (M-H, Fixed, 95% CI) 1.14 [0.77, 1.70]

2 Adverse events, any 3 300 Odds Ratio (M-H, Fixed, 95% CI) 3.48 [1.68, 7.21]
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D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

The review includes two additional outcomes not specified in the original protocol. These were:

1. number of overall clinical responders (reported by Hellings 2005 in a trial of valproate for outpatient children and adolescents

with pervasive developmental disorder);

2. patient-rated global improvement (reported by Mattes 2008 in a trial of levetiracetam and by Mattes 2005 in a trial of

oxcarbazepine, both for outpatients with intermittent explosive disorder).

We chose to include them because none of the prespecified outcomes provided information on global change.

The review omits two analyses specified in the original protocol because of insufficient data. These were:

1. subgroup analysis of effect on primary outcome of participants’ age, diagnosis, setting and class of drug.

2. sensitivity analysis to investigate the robustness of findings concerning concealment of allocation, blinding of outcome assessors,

and extent of dropouts.

N O T E S

We note that terms such as ’episodic dyscontrol syndrome’ and ’intermittent aggression’ are now being used more frequently in the

literature. Selection of electronic search terms in any update of this review may wish to take this into account.

I N D E X T E R M S

Medical Subject Headings (MeSH)

Adolescent; Aggression [∗drug effects; psychology]; Anger [drug effects]; Anticonvulsants [adverse effects; ∗therapeutic use]; Antisocial

Personality Disorder [∗drug therapy]; Hostility; Impulse Control Disorders [∗drug therapy]; Medication Adherence; Randomized

Controlled Trials as Topic

MeSH check words

Adult; Child; Female; Humans; Male
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