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Learning Objectives

• To gain knowledge of evidence-based pharmacological therapies 
in ASD;

• To gain appreciation of treatment planning in ASD;

• To understand the benefits and limitations of medications for 
the treatment of behavioral symptoms in autism;

• To answer some of the most common concerns caregivers might 
have when deciding to start their child on a medications for 
behavioral symptoms.



Overview

• Important Concepts

• Research Overview

• Deciding on Pharmacological Treatment

• Conclusions





Terminology

• Autism and related disorders

• Typical development and atypical developmental trajectories

• Comorbidities



Overview of Treatments: What are the things my 
doctors consider? 
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Associated Symptoms can Cause 

Significant Impairment
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Treating those Symptoms can 

Improve Quality of Life





Clinical Trials



Autism is a Heterogenous Disorder



Autism and its Many Faces



Intellectual Disability:

• Does not denote a single disease or entity 
with a single cause, mechanism, natural 
course, or prognosis; 

• is a heterogeneous behavioral syndrome 
characterized by impairments in intellectual 
and adaptive skills;

• presents with a wide spectrum of abilities and 
disabilities, and clinical and behavioral 
patterns

APA, 2013

DSM5 Criteria:

• significantly sub-average 

intellectual functioning: an IQ of 

approximately 70 or below; 

• concurrent deficits in adaptive 

functioning;

• onset is before age 18 



Clinical Trials in Autism and 

Related Conditions



Clinical Trials in Autism



Symptom Domain Approach

• Reflective of everyday clinical practice
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• Irritability, aggression and disruptive behaviors.

• ADHD Symptoms: hyperactivity and inattention

• Repetitive and restrictive behaviors

• Anxiety and depression

• Sleep problems

Symptom Domain Approach



Irritability, Aggression and 
Disruptive Behaviors



Atypical Antipsychotics

• Most studied medications 

in ASD in general

• Most studied medications 

in severely disruptive 

behaviors in ASD.

• Aripiprazole and 

Risperidone are the only 

medications that are 

FDA approved (large 

body of evidence) in the 

management of disruptive 

behaviors in ASD

• Risperidone

• Clozapine

• Aripiprazole

• Quetiapine

• Ziprasidone

• Haloperidol

• Olanzapine



Risperidone

• Most studied medication

• Efficacy established by two large RTC (2002, 2004), 
leading to FDA approval in 2006



Risperidone

• Reductions of about 60% in Autism Behavior Checklist 
(ABC-I) compared to placebo.

Mean age: 7-8 years

Mean weight gain: +/- 2.5kg in 8 weeks
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Risperidone & Parent Training



Aripiprazole

• FDA approval in 2009

• Reduction in ABC-I is dose dependent with about 
50% reduction at 15mg

18 Drooling (sideeffect) 2 313 Risk Ratio (M-H, Random, 95% CI) 9.64 [1.29, 72.10]

19 Tremor (sideeffect) 2 313 Risk Ratio (M-H, Random, 95% CI) 10.26 [1.37, 76.63]

Analysis 1.1. Comparison 1 Aripiprazole versus placebo in randomised controlled trials (RCTs), Outcome 1

Aberrant Behavior Checklist (ABC) - Irritability subscale: mean score changes.

Review: Aripiprazole for autism spectrum disorders (ASD)

Comparison: 1 Aripiprazole versusplacebo in randomised controlled trials (RCTs)

Outcome: 1 Aberrant Behavior Checklist (ABC) - Irritability subscale: mean score changes

Study or subgroup Aripiprazole Placebo
Mean

Difference Weight
Mean

Difference

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

Marcus 2009 164 -13.3 (9.4) 49 -8.4 (9.4) 57.7 % -4.90 [ -7.90, -1.90 ]

Owen 2009 46 -12.9 (9.4) 49 -5 (9.4) 42.3 % -7.90 [ -11.68, -4.12 ]

Total (95% CI) 210 98 100.0 % -6.17 [ -9.07, -3.26 ]

Heterogeneity: Tau2 = 1.47; Chi2 = 1.48, df = 1 (P= 0.22); I2 =33%

Test for overall effect: Z = 4.16 (P= 0.000031)

Test for subgroup differences: Not applicable

-50 -25 0 25 50

Favours aripiprazole Favours placebo

32Aripiprazole for autism spectrum disorders (ASD) (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Cochrane Database of Systematic Reviews

26 JUN 2016 DOI: 10.1002/14651858.CD009043.pub3



Aripiprazole
Analysis 1.10. Comparison 1 Aripiprazole versus placebo in randomised controlled trials (RCTs), Outcome

10 Clinically relevant weight gain (side effect).

Review: Aripiprazole for autism spectrum disorders (ASD)

Comparison: 1 Aripiprazole versusplacebo in randomised controlled trials (RCTs)

Outcome: 10 Clinically relevant weight gain (side effect)

Study or subgroup Aripiprazole Placebo Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Marcus2009 42/164 4/49 59.5 % 3.14 [ 1.18, 8.31 ]

Owen 2009 14/46 3/49 40.5 % 4.97 [ 1.53, 16.18 ]

Total (95% CI) 210 98 100.0 % 3.78 [ 1.78, 8.02 ]

Total events: 56 (Aripiprazole), 7 (Placebo)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.35, df = 1 (P= 0.55); I2 =0.0%

Test for overall effect: Z = 3.47 (P= 0.00052)

Test for subgroup differences: Not applicable

0.001 0.01 0.1 1 10 100 1000

Favours aripiprazole Favours placebo

38Aripiprazole for autism spectrum disorders (ASD) (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Cochrane Database of Systematic Reviews

26 JUN 2016 DOI: 10.1002/14651858.CD009043.pub3



Atypical Antipsychotics

• Most studied medications 

in ASD in general

• Most studied medications 

in severely disruptive 

behaviors in ASD.

• Aripiprazole and 

Risperidone are the only 

medications that are 

FDA approved (large 

body of evidence) in the 

management of disruptive 

behaviors in ASD

• Risperidone

• Clozapine

• Aripiprazole

• Quetiapine

• Ziprasidone

• Haloperidol

• Olanzapine



The Fine Print: Side Effects  and Length of 
Trials



Mood Stabilizers: Valproate

• Found to be effective in reducing irritability (Clinical Global Impressions 

(CGI) scores or ABC-I) 

  

Anagnoustou, et. al.

Irritability associated with 

fluoxetine treatment

• 27 patients, age 9.46, IQ 63.3

• 62.5% responders CGI-I

• Significant improvement on ABC-I- 43.8% vs. 12.8%



ADHD symptoms: Hyperactivity and 
Inattention



Stimulants: Methylphenidate





62 subjects, 8 weeks

43% reduction in ABC-H

Alpha2- Agonists: Guanfacine



N=16, 6 wks
Significant improvement on ABC-
H
Hyperactivity > Inattention

Atomoxetine

N=97, 8 wks
1.2mg/kg/day
Significant improvement on ABC-
H
Hyperactivity > Inattention



N=97



Atomoxetine



Repetitive and Restrictive 
Behavior



Serotonergic Drugs: Repetitive and Restrictive 
Behaviors

Medication Open 

Label

Placebo

Controlled

fluoxetine + + + + + + --

fluvoxamine + + + --

sertraline + + +

citalopram + --

escitalopram +

venlafaxine + +

clomipramine +

buspirone + +

• Open-label in children and 

adults mostly positive

• RTC:
❖Children: mixed results.

❖Adults: positive

• Outcome measures: 
❖Y-BOCS > ABC- S 

❖ Compulsion vs. stereotopy

• Activating side effect 

common in most samples



N = 149



McDougle et al, 2005, Am J Psychiatry

Risperidone and Abilify

Analysis 1.2. Comparison 1 Aripiprazole versus placebo in randomised controlled trials (RCTs), Outcome 2

Aberrant Behavior Checklist (ABC) - Hyperactivity subscale: mean score changes.

Review: Aripiprazole for autism spectrum disorders (ASD)

Comparison: 1 Aripiprazole versusplacebo in randomised controlled trials (RCTs)

Outcome: 2 Aberrant Behavior Checklist (ABC) - Hyperactivity subscale: mean score changes

Study or subgroup Aripiprazole Placebo
Mean

Difference Weight
Mean

Difference

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

Owen 2009 46 -12.7 (9.8) 49 -2.8 (9.8) 38.3 % -9.90 [ -13.84, -5.96 ]

Marcus2009 164 -14.4 (7.9) 49 -7.7 (7.9) 61.7 % -6.70 [ -9.22, -4.18 ]

Total (95% CI) 210 98 100.0 % -7.93 [ -10.98, -4.88 ]

Heterogeneity: Tau2 = 2.27; Chi2 = 1.80, df = 1 (P= 0.18); I2 =44%

Test for overall effect: Z = 5.09 (P< 0.00001)

Test for subgroup differences: Not applicable

-50 -25 0 25 50

Favours aripiprazole Favours placebo

Analysis 1.3. Comparison 1 Aripiprazole versus placebo in randomised controlled trials (RCTs), Outcome 3

Aberrant Behavior Checklist (ABC) - Stereotypy subscale: mean score changes.

Review: Aripiprazole for autism spectrum disorders (ASD)

Comparison: 1 Aripiprazole versusplacebo in randomised controlled trials (RCTs)

Outcome: 3 Aberrant Behavior Checklist (ABC) - Stereotypy subscale: mean score changes

Study or subgroup Aripiprazole Placebo
Mean

Difference Weight
Mean

Difference

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

Marcus2009 164 -4.4 (3.3) 49 -1.8 (3.3) 71.1 % -2.60 [ -3.65, -1.55 ]

Owen 2009 46 -4.8 (4.1) 49 -2 (4.1) 28.9 % -2.80 [ -4.45, -1.15 ]

Total (95% CI) 210 98 100.0 % -2.66 [ -3.55, -1.77 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.04, df = 1 (P= 0.84); I2 =0.0%

Test for overall effect: Z = 5.87 (P< 0.00001)

Test for subgroup differences: Not applicable

-50 -25 0 25 50

Favours aripiprazole Favours placebo

33Aripiprazole for autism spectrum disorders (ASD) (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
Cochrane Database of Systematic Reviews

26 JUN 2016 DOI: 10.1002/14651858.CD009043.pub3





Sleep Problems 

• Sleep is a pervasive problem in autism

• Children with autism and related disorders can have atypical sleep 
patterns

• Poor sleep affects the family at large

• Significant association with family quality of life and caregiver stress





Clinical Trials in Autism and 

Related Conditions



Clinical Trials in Autism







Final Thoughts

• The foundation of treatment relies on behavioral and educational 
interventions;  

• Pharmacological approaches in ASD use a symptom domain specific 
approach;

• The heterogeneity of autism and related conditions present major 
challenges in research;

• Treatment will be a dynamic and evolving process that responds to 
the needs of the child, family and demands of the environment;

• Strong alliance with your treatment team (school, therapy, medical 
providers, etc.) will be critical to identify the best treatment option.
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