	Summary of key trials into the use of psychotropic agents in treating core or associated features of ASD

	Pharmacological agent
	Dose 
	Study design
	Sample size (n=)
	Duration
	Outcome(s)
	Reference

	Fluoxetine
	9.9  4.35 mg/day
	Randomized, double-blind placebo-controlled crossover study
	45
	Two randomized 8-week fluoxetine and placebo phases separated by a 4-week washout phase
	Liquid fluoxetine in low doses is more effective than placebo in the treatment of repetitive behaviours in childhood ASD
	(Hollander et al., 2005)

	
	0.15-0.5mg/kg/day
	Open label, retrospective study
	129
	Mean of 32 to 36 months

	Significant improvements irritability and repetitive behaviours for those taking fluoxetine
	(DeLong et al., 2002)

	
	11.8 mg/day
	Randomized, double-blind placebo-controlled trial
	158
	14 weeks
	No significant differences were noted on the Children's Yale-Brown Obsessive Compulsive Scale and similar rates of adverse effects
	(Herscu et al., 2020)

	
	Mean dose not specified. Flexible titration schedule up to 20 mg/d (<40 kg) or 30 mg/d (≥40 kg)
	Multicentre, randomised, placebo-controlled clinical trial
	146
	16 weeks
	Fluoxetine lead to lower scores for obsessive-compulsive behaviours at 16 weeks but with concerns over high dropout rate, confounding factors and baseline imbalances
	(Reddihough et al., 2019)

	Citalopram
	16.5  6.1 mg/day
	Multicentre, randomized controlled trial, double-blind, placebo-controlled
	149
	12 weeks
	No significant difference on the Clinical Global Impressions or Children's Yale-Brown Obsessive Compulsive Scales but citalopram was significantly more likely to be associated with adverse events
	(King et al., 2009)

	Escitalopam
	Forced titration dosing regimen. Overall mean dose not specified

	Open label design, genotype blind, prospective pharmacogenetic study
	58
	10 weeks


	Group of subjects with associated with the lowest platelet 5-HT uptake from had the smallest reduction in ABC-Irritability scores
	(Owley et al., 2010)

	
	11.1 ± 6.5 mg/day (forced titration dosing regimen)
	Open-label design
	28
	10 weeks
	25% of the subjects responded at a dose less than 10 mg and did not tolerate the 10 mg dose, and an additional 36% responded at a dose greater than or equal to 10 mg
	(Owley et al., 2005)

	Fluvoxamine
	276.7 ± 41.7 mg/day
	Randomised, double-blind, placebo-controlled trial
	30
	12 weeks
	Fluvoxamine is more effective than placebo in the short-term treatment of the symptoms of ASD in adults
	(McDougle et al., 1996)

	
	1.5 mg/kg/day
	Prospective, open-label trial
	18
	10 weeks
	No response for the group. Eight subjects (including all four females) were considered at least partial responders in intent-to-treat analyses
	(Martin et al., 2003)

	Risperidone
	Low-dose: 0.125 mg/day (<45 kg) or 0.175 mg/day (>45 kg). High-dose: 1.25 mg/day (<45 kg) or 1.75 mg/day (>45 kg)
	Randomised, double-blind, placebo-controlled study

	96
	6 weeks
	Greater reduction in ABC-irritability, Clinical Global Impressions-Improvement Scale and Children's Yale-Brown Obsessive Compulsive Scale in the high-dose but not low-dose group. Somnolence, sedation and increased appetite occurred more frequently in high-versus low-dose groups
	(Kent et al., 2013)

	
	RCT: 1.8 ± 0.7 mg/day

Open-label: 2.0 ± 1.2 mg/day
	Double-blind, placebo-controlled trial and 16-week open-label continuation study
	RCT: 101
Open-label study: 63
	RCT: 8 weeks
Open-label study: 16 weeks
	Risperidone led to significant improvements in RRBs but did not significantly change their deficit in social interaction and communication
	(McDougle et al., 2005)

	
	1 mg/day

	Randomised, double-blind, placebo-controlled trial
	40
	Six months
	Risperidone improved global functioning and social responsiveness while reducing hyperactivity and aggression in children with ASD and was well tolerated
	(Nagaraj et al., 2006)

	
	1.37 ± 0.7 mg/day

	Randomised, double-blind, placebo-controlled trial
	55
	8 weeks
	Risperidone treatment was well tolerated and significantly improved behavioural problems associated with ASD
	(Pandina et al., 2007)

	
	1.8 ± 0.7 mg/day
	Multisite, randomized, double-blind trial, placebo controlled
	101
	8 weeks
	Risperidone was effective and well tolerated for the treatment of tantrums, aggression, or self-injurious behaviour in children with autistic disorder
	(McCracken et al., 2002)

	Aripiprazole
	2.5-15 mg/day
	Meta-analysis
	316
	8 weeks
	Aripiprazole can be effective in treating some behavioural aspects of ASD in children including less irritability, hyperactivity, and stereotypies. Notable side effects must be considered such as weight gain, sedation, drooling, and tremor
	(Ching and Pringsheim, 2012)

	
	Target dosage of 5, 10, or 15 mg/day (maximum dosage: 15 mg/day). Mean doses not specified
	Double-blind, randomized, placebo-controlled, parallel-group study
	98
	8 weeks
	Aripiprazole was efficacious in children and adolescents with irritability associated with ASD and was generally safe and well tolerated
	(Owen et al., 2009)

	
	5 (n=53), 10 (n=59), or 15 (n=54) mg/day. No mean dose specified
	Double-blind, randomized, placebo-controlled, parallel-group study
	218
	8 weeks
	Aripiprazole was efficacious and generally safe and well tolerated in the treatment of children and adolescents with irritability associated with ASD
	(Marcus et al., 2009)

	
	2-15 mg/day
	Open-label, flexible-dose study
	330
	52 weeks
	Aripiprazole reduced symptoms of irritability associated with ASD in paediatric subjects ages 6-17 years
	(Marcus et al., 2011)

	
	2–15 mg/day
	Multicentre, double-blind, randomised, placebo-controlled, relapse-prevention trial
	85
	Up to 42 weeks
	No statistically significant difference between aripiprazole and placebo in time to relapse during maintenance therapy
	(Findling et al., 2014)

	
	2–15 mg/day
	Systematic review & meta-analysis
	3 x RCTs (n=401)
	Up to 42 weeks
	Aripiprazole can be effective as a short‐term medication intervention for some behavioural aspects of ASD in children and adolescents. Relapse rates did not differ between aripiprazole versus placebo
	(Hirsch and Pringsheim, 2016)

	Risperidone & aripiprazole
	Risperidone: 1.2 and 1.8 mg
Aripiprazole: 2–15 mg/day

	A systematic review and meta-analysis
	1673

	4-8 weeks (depending on the included study)
	Risperidone and aripiprazole were found to be the most effective in reducing irritability and aggression, but with a risk of sedation, extrapyramidal sides effects, and weight gain
	(Fung et al., 2016)

	
	Risperidone: 1.12 mg/day
Aripiprazole: 5.5mg/day
	Randomized double blind clinical trial
	59
	2 months
	Aripiprazole as well as risperidone lowered ABC scores. The rates of adverse effects were not significantly different between the two groups
	(Ghanizadeh et al., 2014)

	Risperidone & haloperidol
	Haloperidol: 2.6 ± 1.3 mg/day

Risperidone: 2.6 ± 0.8 mg/day
	Randomized, controlled, double-blind trial
	30
	12 weeks
	Compared to haloperidol, risperidone led to a significantly greater reduction in the ABC checklist but also a greater increase of prolactin in the risperidone group
	(Miral et al., 2008)

	Olanzapine
	7.5-12.5 mg/d
	Randomised, double-blind placebo-controlled pilot study
	11
	8 weeks
	50% of those on olanzapine much or very much improved in global functioning vs. 20% on placebo
	(Hollander et al., 2006b)

	Quetiapine
	100 to 350 mg/day
	Open label trial
	6
	16 weeks
	Quetiapine was poorly tolerated and associated with serious side effects in children and adolescents with ASD
	(Martin et al., 1999)

	
	300-750mg/day (mean dose not specified)
	Open label trial
	9
	12 weeks
	Only 2 patients met a priori criteria for response on the Clinical Global Impressions-Improvement Scale
	(Findling et al., 2004)

	Paliperidone
	7.1 mg/day
	Open label trial
	25
	8 weeks
	Paliperidone treatment was associated with significant improvement in irritability and was generally well tolerated
	(Stigler et al., 2012)

	Ziprasidone
	98.3  40.4 mg/day
	Open label trial
	12
	6 weeks
	75% of patients on ziprasidone were treatment responders. Ziprasidone was weight neutral, and the QTc increased by a mean of 14.7 msec
	(Malone et al., 2007)

	Lurasidone
	20 mg/day vs. 60mg/day vs. placebo
	Randomised, double-blind placebo-controlled trial
	150
	6 weeks
	20 and 60 mg/day of lurasidone were not efficacious compared to placebo for the short-term treatment of irritability in children and adolescents with ASD
	(Loebel et al., 2016)

	Haloperidol
	0.844 mg/day (range 0.25-4 mg/day

	Randomised, double-blind and placebo-controlled, crossover trial
	45
	4 weeks
	Haloperidol led to improved behavioural over four weeks without notable side effects
	(Anderson et al., 1989)

	Sodium valproate
	822.92  326.21 mg/day
(range: 500–1500 mg/day)
	Randomised, double-blind placebo-controlled trial
	13
	8 weeks
	There was a significant group difference on improvement in repetitive behaviours as measured by the Children's Yale-Brown Obsessive Compulsive Scale
	(Hollander et al., 2006a)

	
	25.5  8.58 mg/kg vs non-responders 22.7  0.83 mg/kg. No mean total dose across groups was specified
	Randomised, double-blind, placebo-controlled trial
	55
	12 weeks
	A significant improvement was noted on the ABC-Irritability subscale. There was a trend for responders to have higher valproate blood levels compared with non-responders
	(Hollander et al., 2010)

	Lamotrigine
	5.0 mg/kg per day
	Randomised, double-blind, placebo-controlled trial
	28
	18 weeks
	No significant difference in improvements between lamotrigine or placebo groups
	(Belsito et al., 2001)

	Levetiracetam
	20-30 mg/kg/d

	Double-blind placebo-controlled study
	20
	10 weeks
	Levetiracetam does not improve behavioural disturbances of ASD.
	(Wasserman et al., 2006)


Abbreviations: 5-HT: 5-hydroxytryptamine; ABC: Abberant Behaviour Checklist; ASD: autism spectrum disorder; ADHD: kg: kilograms; mg: milligrams; RRB: restricted and repetitive behaviour
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