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A B S T R A C T

Several randomized controlled trials (RCTs) involving children with autism spectrum

disorder (ASD) have examined effectiveness of mono-therapies for problem behavior.

However, results have not been as encouraging as in typically developing children. For

example, when prescribed stimulants, children with ASD and hyperactivity/inattentive-

ness, show only moderately reduced symptoms, with frequent side effects. Therefore,

alternative treatments or combinations of treatments are needed. The Children’s

Hyperactivity and Autism Research Treatment Study (CHARTS) is a randomized clinical

trial comparing the individual and combined effects of atomoxetine and parent training to

treat hyperactivity, inattentiveness, and noncompliance in children with ASD. Design

challenges included the overall study design, targeting of different outcomes by different

treatments, and data analysis. This article details options for addressing a number of these

methodological issues in the context of conducting a large multicenter RCT with an ASD

population.
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1. Overview

Children with autism spectrum disorder (ASD) often have co-occurring behavior problems such as inattention,
hyperactivity, irritability, anxiety and noncompliance (Lecavalier, 2006). Behavioral interventions, based on the principles of
applied behavior analysis, can reduce these problems and increase adaptive skills (Howard, Ladew & Pollack, 2009; Smith,
2011). Certain medications are also effective for decreasing such problems (Hollander & Anagnostou, 2007). However, the
available evidence provides little guidance on whether to select a behavioral intervention, medication, or both for an
individual child with ASD.

To inform clinical decision-making, investigators have increasingly sought to examine the comparative and combined
effects of psychosocial and psychopharmacological treatment in childhood mental health disorders. For example, the
Multimodal Treatment Study of ADHD (MTA) compared stimulants (mostly methylphenidate), behavioral interventions, and
their combination, in typically developing children with attention-deficit/hyperactivity disorder (ADHD) (The MTA
Cooperative Group, 1999). Among children with ASD, the largest randomized clinical trial (RCT) of combined psychosocial
and pharmacological treatments was conducted by the Research Units on Pediatric Psychopharmacology-Psychosocial
Intervention (RUPP-PI) Autism Network. This RCT examined the effects of adding parent training (PT) in behavior
management principles to risperidone to treat irritability and noncompliance in 124 children with ASD (Aman et al., 2009).
This study showed that parent training augmented the therapeutic effects of medication alone. However, the investigators
noted some methodological limitations, including (a) a medication-induced ceiling effect (the powerful effect of risperidone
left little room for improvement for PT on behavioral outcomes), (b) no placebo control, and (c) no PT-alone condition (Aman
et al., 2009, 2010). In the current investigation, the Children with Hyperactivity and Autism Research Treatment Study
(CHARTS), we sought to refine the methods used in the RUPP-PI study and extend them to the treatment of ADHD symptoms
in children with ASD.

A comparative effectiveness trial of two active treatments requires a more complex design than a trial comparing a single
treatment to placebo. The purpose of this manuscript is to highlight some of the challenges that arose in conducting our trial
in children with ASD and to explain how we addressed these difficulties. The challenges are divided into four categories: (a)
overarching study design, (b) blinding, (c) measurement of treatment outcomes, and (d) data analytic plan.

2. Study design and description

Three sites were funded by the National Institute of Mental Health to conduct this five-year trial: the University of
Pittsburgh Medical Center, the Ohio State University’s Nisonger Center and the University of Rochester Medical Center. The
trial included two phases. Phase 1 was a 10-week, randomized, double-blind, placebo-controlled, 2 � 2 trial of atomoxetine
(ATX) and parent training (PT). Treatment goals were to decrease hyperactivity and inattentiveness and to increase
compliance in 128 children ages 5 through 13 years with ASD and ADHD symptoms. Participants were randomized to one of
four possible treatment options: (a) PT and ATX, (b) PT and placebo, (c) ATX alone (no PT), or (d) placebo alone. Phase 2 of the
study consisted of a 24-week extension period, explained below. During the acute trial (Phase 1), medication was titrated for
the first six weeks, based on response and side effects, to a possible ceiling dose of 1.8 mg/kg/day and stabilized for the next
four weeks. At the conclusion of the acute phase, subjects were classified as either responders or nonresponders. A responder
was defined as: (a) a subject who showed a reduction of 30% or more in parent ratings for symptoms of ADHD,
noncompliance, or both; and (b) a blinded clinician rating of much or very much improved (‘‘1’’ or ‘‘2’’) on the Clinical Global
Impression – Improvement (CGI-I) scale for ADHD, noncompliance, or both. All other subjects were considered
nonresponders.

In Phase 2, responders continued their treatment without breaking the medication blind while nonresponders had the
blind broken. ‘‘Placebo nonresponders’’ were offered 10-weeks of open-label ATX treatment and ‘‘ATX nonresponders’’ were
treated clinically with the best available medication options for the next 24 weeks. This was done in order for those
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