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Abstract

Objective—We previously reported a 2×2 randomized clinical trial of individual and combined 

treatment with atomoxetine (ATX) and parent training (PT) for attention-deficit/hyperactivity 

disorder (ADHD) symptoms and behavioral noncompliance in 128 children with autism spectrum 

disorder, ages 5–14 years. We now describe a 24-week extension of treatment responders and non-

responders.

Method—One-hundred seventeen participants from the acute trial (91%) entered the extension; 

84 of these were in two subgroups: (1) “treatment responders” (n=43) from all four groups in the 

acute trial, seen monthly for 24 weeks, and (2) “placebo nonresponders” (n=41), treated with 

open-label ATX for 10 weeks. Participants originally assigned to PT continued in PT during the 
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extension; the remainder served as controls. Primary outcome measures were parent-rated 

Swanson, Nolan and Pelham ADHD scale and Home Situations Questionnaire.

Results—Sixty percent (26/43) of treatment responders in the acute trial, including 68% of 

responders originally assigned to ATX, still met response criteria at the end of extension. The 

response rate of placebo nonresponders treated with 10-week open-label ATX was 37% (15/41), 

similar to the acute trial. Children receiving open-label ATX+PT were significantly more likely to 

be ADHD responders (53% vs 23%) and noncompliance responders (58% vs 14%) than those 

receiving open-label ATX alone.

Conclusion—Most ATX responders maintained their responses during the extension. PT 

combined with ATX in the open-label trial appeared to improve ADHD and noncompliance 

outcomes more than ATX alone.

Keywords

autism; attention-deficit/hyperactivity disorder; atomoxetine; combined modality therapy; outcome 
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INTRODUCTION

Co-occurring behavioral concerns are common in children with autism spectrum disorder 

(ASD). Diagnosable attention-deficit/hyperactivity disorder (ADHD) occurs in about one-

third;1 clinically significant noncompliance or oppositional behavior (e.g., ignoring, 

refusing, defying or arguing with requests) occurs in one-quarter or more.2 Both are 

associated with impaired child and family functioning.3–4

Stimulant medication can be effective for ADHD symptoms in children with ASD.5 

However, response rates (>25% symptom reduction plus clinician impression of substantial 

improvement) are much lower than in typically developing (TD) children with ADHD.5 

Barely half of children with ASD are “responders,”5 compared to 70% or more of TD 

children.6–7 Moreover, children with ASD are about four times as likely as TD youth to 

experience intolerable side effects.5,8

Procedures based on applied behavior analysis (ABA) have been shown to ameliorate 

behavioral noncompliance in some children with ASD in single-subject studies.9 A 

randomized clinical trial (RCT) of 124 children with ASD, age 4–13 years, found that parent 

training in ABA strategies, combined with risperidone, was more effective than risperidone 

alone for reducing irritability.10 The same parent training (PT) program, adapted for younger 

children, surpassed didactic parent education for reducing behavioral noncompliance and 

other disruptive behavior in an RCT of 180 children with ASD, age 3–6 years.11

To address the need for additional treatment options for children with ASD and co-occurring 

ADHD, the Children with Hyperactivity and Autism Research Treatment Study (CHARTS) 

examined the single and combined effects of: (1) atomoxetine (ATX), a non-stimulant 

medication approved by the Food and Drug Administration for ADHD, and (2) parent 

training (PT) in ABA strategies to reduce disruptive behavior. ATX is classified as a 

norepinephrine reuptake inhibitor. It is effective for reducing ADHD symptoms in TD 
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children12 but has limited evidence in children with ASD.13 PT involves teaching parents to 

use strategies such as reinforcement systems to encourage socially desirable behaviors and 

withholding of reinforcement or implementing timeout to reduce behavioral problems. PT 

for children with behavioral concerns uncomplicated by ASD usually involves 6–16 sessions 

(often about 10) and is well-established.14–15 However, it has not been well studied in 

children with ASD and ADHD.16

CHARTS began with a 10-week RCT that examined the single and combined effects of PT 

and ATX in a 2 × 2 factorial design (ATX+PT, ATX alone, PT+Placebo, and Placebo alone). 

Week-10 data revealed that, although ATX and PT did not appear to have additive effects, 

each significantly improved ADHD symptoms while ATX (both alone and combined with 

PT) significantly decreased noncompliance.17

At week 10, all participants were invited into an extension for an additional 24 weeks (a total 

of 34 weeks). The extension was intended to test three questions relevant to clinical practice: 

First, did PT groups surpass no-PT groups on behavioral noncompliance? Second, did 

responders maintain their responder status at the end of the extension (week 34)? Third, did 

placebo nonresponders improve when given open-label ATX?

METHOD

Procedures

We previously described the background, methods, and week 10 results.16–17 Briefly, 

CHARTS was a parallel-groups, placebo-controlled trial conducted at three sites: University 

of Pittsburgh, Ohio State University, and University of Rochester. All procedures were 

approved by each institution's institutional review board. Randomization was stratified by 

site in equal numbers to ATX+PT, ATX-only, PT+placebo, or placebo-only and balanced by 

mental age (MA < 6 years vs. > 6 years). As noted, the two phases included an acute, 10-

week randomized trial and a 24-week extension (34 weeks total). During the acute trial, 

ATX assignment was double-blind and PT assignment was single-blind: known by only the 

family, behavior therapist, and study coordinator, while other study personnel, including 

raters, remained blinded. Visits initially occurred weekly to assess medication response, 

monitor adverse events (AEs) and adjust doses. Final dose adjustments were made at week 

6, with subsequent monitoring at weeks 8 and 10. Families assigned to PT met weekly for 

up to 10 1:1 sessions with a PT clinician for 60 to 90 minutes. Variations of the PT manual, 

which three of the authors of this article helped develop, were used in two prior RCTs of 

children with ASD and behavioral problems, as described in the Introduction.10–11 The 

manual can be obtained at www.rubinetwork.org.

At week 10, participants were considered ADHD responders (having a favorable ADHD 

outcome) if they received a Clinical Global Impressions (CGI) – Improvement18 rating of 1 

or 2 for ADHD symptoms by a blinded evaluator and >30% decrease on the ADHD subscale 

of the parent-rated Swanson, Nolan, and Pelham (SNAP) Fourth Edition (SNAP-IV, http://

www.forabrighterfuture.com/pdf/SNAP-IVTeacherParetnRatingScale.pdf). Participants were 

classified as noncompliance responders (achieving a favorable noncompliance outcome) if 

they received a CGI-Improvement rating of 1 or 2 for Noncompliance by the blinded 
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evaluator and >30% decrease on the mean severity score on the Home Situations 

Questionnaire – Pervasive Developmental Disorder (HSQ).19–20 Responders (either ADHD 

or noncompliance) remained in their assigned treatments during the 24-week double-blind 

extension. Nonresponders who had been taking placebo (placebo nonresponders) began 

open-label ATX. All other participants were treated clinically; outcomes for these 

participants are reported in Supplement 1, available online. All participants who were 

originally assigned to PT during the acute trial continued in PT during the 24-week 

extension; this included responders and nonresponders in both the ATX+PT and PT+placebo 

groups. Thus, depending on clinical response, participants could change medication but not 

PT assignment in the extension. Placebo nonresponders were seen weekly for the first 6 

weeks of the extension for open-label ATX, with subsequent monitoring 2 and 4 weeks later; 

they were then seen every 4 weeks until the end of the extension (for a total of 4 additional 

visits). Responders were seen every 4 weeks throughout the extension (6 visits total). In 

addition, families assigned to PT had additional parent training sessions every 4 weeks (6 

visits total), plus one home visit.

Participants

Participants were children, age 5.0–14.11 years, with MA > 24 months, based upon either 

the Stanford-Binet–5th Edition (SB5)21 or Mullen Scales of Early Learning.22 All 

participants had an ASD diagnosis (autistic disorder, Asperger's disorder, pervasive 

developmental disorder not otherwise specified [PDD-NOS]), based upon the Autism 

Diagnostic Interview–Revised23 and expert clinical evaluation that included interview, 

observation, and DSM-IV-TR checklist. Participants had to exhibit problematic overactivity 

and/or inattention at both home and school, defined as mean item score > 1.50 on both the 

parent- and teacher-completed SNAP-IV and CGI-Severity score > 4. Participants were 

enrolled irrespective of severity of noncompliance scores. Consequently, not all displayed 

clinically significant noncompliance. Participants had to be free of all psychotropic 

medications for two weeks prior to randomization. We excluded children with significant 

psychiatric disorders, medical conditions, or abnormalities on routine laboratory tests and 

electrocardiogram (ECG).

Outcome Measures

Primary Outcome for ADHD—The SNAP-IV Parent Rating Scale contains an ADHD 

section with items for each of the 18 DSM-IV symptoms of ADHD rated from 0 (not at all) 

to 3 (very much). For inclusion, a mean item score >1.5 on both Parent and Teacher SNAP-

IV was required for all 18 ADHD symptoms, the 9 hyperactive-impulsive symptoms, or the 

9 inattentive symptoms.

Primary Outcome for Noncompliance—The HSQ is a 25-item parent rating scale 

assessing noncompliance. Parents indicate whether each item is a problem and, if so, rate its 

severity from 1 (mild) to 9 (severe). Originally developed for TD children with disruptive 

behavior,19 it was adapted by the RUPP Autism Network for children with ASD.20

Secondary Outcomes—The parent-completed Aberrant Behavior Checklist (ABC)24–25 

contains 58 items rated from 0 (not a problem) to 3 (severe). The ABC is reliable, valid, and 
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sensitive to treatment effects.26 The raw score of the Irritability subscale (15 items) and 

Hyperactivity/Noncompliance subscale (16 items) were secondary outcomes.

The CGI17 includes scales for severity and improvement. The CGI-Severity (CGI-S) is 

scored from “1” (normal) to “7” (extremely ill). The CGI-Improvement (CGI-I) score ranges 

from “1” (very much improved), through “4” (no change), to “7” (very much worse). The 

CGI was completed by a blinded rater, based on parent/child interview, observation, and 

review of parent and teacher ratings. Separate CGI ratings were obtained for ADHD and 

noncompliance because we hypothesized that PT would have a greater impact on 

noncompliance and ATX would have a greater impact on ADHD.

The parent ratings (SNAP-IV, HSQ, ABC) were completed at each study visit during the 

extension (every two weeks for placebo nonresponders in the open trial to adjust ATX dose, 

every four weeks for all other participants). The CGI was completed by a blinded rater every 

four weeks for all participants. Teacher ratings were obtained at weeks 22 and 34. However, 

they are not reported here because many participants started a new school year during the 

trial or were enrolled in the trial during summer recess, which disrupted collection of these 

measures. Teacher data were available for only 46 of 128 participants (36%) at week 22 and 

83 of 128 (65%) at week 34.

Data Analysis

Descriptive statistics were derived for baseline demographic and clinical characteristics, as 

well as therapist fidelity and parent adherence to PT, ATX dose, side effects, and 

concomitant medications. For Question 1 (did the PT groups surpass the no-PT groups on 

behavioral noncompliance?), we analyzed data through week 22 of the 34-week study (10 

weeks of RCT plus 12 weeks of extension). This time point was chosen prior to the onset of 

the trial16 based on a previous trial showing that outcomes in PT did not separate from 

outcomes in no-PT until 20 weeks.10 Because of this finding, we decided to set the primary 

assessment of PT effect after 20 weeks (i.e., week 12 of the extension, week 22 of the study) 

and perform a secondary test of PT at the end of the acute trial (i.e., week 10 of the study; 

see 16, Section 6.1). Linear mixed models for repeated measures contrasted treatment effects 

for each continuous outcome with site, treatment, time, and time-by-treatment interaction as 

independent variables. Data analyses for PT effect were based on initial treatment 

assignment and intent-to-treat (ITT) principle, regardless of changes in drug treatment at 

extension. Primary endpoints were the changes from baseline to week 22 (or week of 

dropout before week 22, using last observation carried forward [LOCF]).

For Question 2 (did responders maintain their responder status at week 34?), we calculated 

how many responders maintained responder status at week 34, as well as how many of these 

responders were in the PT and no-PT groups. For Question 3 (did placebo nonresponders 

improve when given open-label ATX?), mixed models for repeated measures were employed 

to examine (a) changes from the beginning of the 10-week open-label trial at week 10 to the 

end of the open-label trial at week 20, (b) changes from baseline (week 0) to end of the open 

trial (week 20), and (c) comparisons between open-trial ATX with and without PT.
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All analyses used the MIXED procedure in SAS (SAS Institute, Inc., Cary, NC), with the 

default missing-at-random (MAR) assumption. Model assumptions were assessed by 

examination of residuals. Missing data due to earlier exit of study were handled using 

LOCF. Sensitivity analyses were carried out (without LOCF) to confirm earlier conclusions 

based on the same mixed models using LOCF. Sensitivity analyses results are not reported 

when conclusions are not different from the primary analysis.

RESULTS

Participant Characteristics and Group Assignments

Handen et al.17 described recruitment and retention in the 10-week acute trial. The 

consolidated standards of reporting trials (CONSORT) diagram in Figure 1 shows group 

assignments during the 24-week extension. Altogether, 117 of the 128 randomized 

participants (91%) entered the extension. The extension contained two subgroups that we 

examine in the current report (n=84): (a) responders who remained in the double-blind 

condition (n=43), including 16 who had been in ATX-only during the acute trial, 12 in ATX

+PT, 9 in PT+placebo, and 6 in placebo-only), and (b) placebo nonresponders, who received 

open-label ATX for 10 weeks (n=41, 19 who had been in PT+placebo and 22 in placebo 

only). Data from responders are shown in the second-to-last row of Figure 1; data from 

placebo nonresponders are shown in the two right-most boxes in the last row of Figure 1. 

Supplement 1 (available online) presents data on a third subgroup: ATX nonresponders, who 

were treated by study clinicians with other medications during the extension (n = 29, 14 in 

ATX-only and 15 in ATX+PT). The remaining 4 participants in the extension were not in 

any of these subgroups (2 ATX nonresponders in the acute trial continued ATX in the 

extension at family request, and 1 PT+placebo and 1 placebo only nonresponders in the 

acute trial continued on alternative medication).

Table 1 summarizes characteristics of participants in each subgroup in the extension. The 

overall sample was M(SD) = 8.1 (2.1) years old, predominately male (85%), and mostly 

Caucasian (81%). Most had full-scale IQs above 70, M(SD) = 82.2(23.9), lived in families 

with income > $60,000 (56.4%), and attended special education classes (53.9%). Differences 

among the 3 subgroups or between participants receiving PT or no-PT were not significant.

Effects of PT vs. no-PT on Behavioral Noncompliance

The 64 PT participants attended a mean of 11.9± 2.6 sessions from baseline (week 0) to 

week 22. Fidelity of PT clinicians was >80% in 90% of 81 sessions rated by study 

investigators (B.H. and T.S.); parent adherence averaged 86%. Seven PT participants and 4 

no-PT participants did not enter the extension; 2 PT participants and 5 no-PT participants 

exited the extension before week 22 (Figure 1). LOCF was used to analyze data from these 

18 participants; thus, their data were retained in the analysis even though they dropped out 

prior to week 10 or week 22. Table 2 displays the mean and standard deviation for each 

outcome measure for the PT and no-PT groups at baseline (week 0), end of acute trial (week 

10 or last visit in the acute trial), and primary endpoint (week 22 or LOCF). As shown in the 

table, improvement was greater for PT than no-PT on all outcome measures, but not 
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statistically significant on any measure based on the LOCF analysis or the mixed model for 

repeated measures without LOCF.

Status of Acute Trial Responders at Week 34

Of the 43 Responders at the end of the acute trial (week 10), 26 (60%) continued to meet 

responder criteria at the end of the double-blind extension (week 34). Table 3 shows 

responder status at week 34 for participants in each of the four originally assigned groups. 

Although not significant, the two ATX groups were more likely than the two placebo groups 

to maintain responder status (67%, 69% vs. 44%, 50%). The PT groups were slightly less 

likely than the no-PT groups to maintain responder status (67%, 44% vs. 69%, 50%). Table 

S1 (available online) summarizes change from baseline (week 0) to endpoint (week 34) on 

the primary outcome measures for ADHD (SNAP-IV) and noncompliance (HSQ) for all 43 

responders in each of the four originally assigned groups. Across groups and measures, the 

mean improvement in scores was 52–74%.

Open-Label ATX for Placebo Nonresponders

Of the 41 placebo nonresponders at the end of the acute trial (week 10) who entered the 10-

week open-label trial, 24 (59%) completed it. Seventeen participants exited the open trial 

early because of non-response or side-effects; 16 of these remained in the extension, 

receiving alternative medications. The data obtained after exiting open-label ATX treatment 

were used only in sensitivity analyses. Primary analyses are based on data obtained while 

participants were receiving ATX without additional medications. The mean open-label/ATX 

dose at exit from the trial was 37.7 ± 17.4 (1.16 ± 0.44mg/kg).

Fifteen of the 41 placebo nonresponders (37%) had favorable ADHD outcomes at endpoint 

of the open-label trial (week 20). Ten of 19 (53%) who had received PT in the acute trial and 

continued PT in the open label (open-label ATX+PT) and 5 of 22 (23%) who received open-

label ATX-only (Fisher exact p = .06) were ADHD responders. Fourteen of 41 (34%) met 

criteria for noncompliance response. The rate of favorable noncompliance outcome was 

significantly higher (p=.01) for open-label ATX+PT (11 of 19, 58%) than open-label ATX (3 

of 22, 14%).

Table 4 summarizes data at entry into the study (week 0), open-label baseline (week 10), and 

open-label endpoint (week 20 or LOCF) for the primary ADHD and noncompliance 

outcome measures (SNAP-ADHD and HSQ, respectively). The table shows that both open-

label ATX+PT and open-label ATX-only significantly reduced scores on SNAP-ADHD, 

SNAP-Inattention, SNAP-Hyperactivity, HSQ, and ABC-Hyperactivity. Pre-post effect sizes 

were 0.33–0.82. Improvements in open-label ATX+PT were slightly larger than in open-

label ATX-only from week 10 to week 20, although not statistically significant. However, 

open-label ATX+PT was statistically better than open-label ATX from baseline to week 20 

in both SNAP-ADHD and HSQ. Figures S1 and S2 (available online) display the data at 

each time point from week 0 to week 22.

Regarding side effects in the open trial, gastrointestinal concerns were reported for most 

participants, including appetite decrease (54%), nausea (32%), vomiting (32%), constipation 

(20%), abdominal pain (17%), and diarrhea (15%). Headache (39%), labile mood (32%), 
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and sleep difficulties (24%) or fatigue (27%) were also common. Aggression and irritability 

were each reported for 12% of participants. Side effects will be examined in detail in a 

future report.

DISCUSSION

This article reports a 24-week extension of only the second RCT to examine combined drug 

and psychosocial treatment in ASD, in this case ATX and PT. Retention was high, with 117 

of 128 acute-trial participants (91%) continuing in the extension. Responders in the 10-week 

RCT were maintained in the double-blinded treatment during the extension, providing the 

longest blinded evaluation of ATX in ASD to date.12,27 In addition, nonresponders to 

placebo in the acute trial received open-label ATX. All participants who received PT in the 

acute trial continued in PT during the extension, allowing for tests of longer-term effects of 

PT. The resolution to our three questions was as follows.

Effects of PT vs. no-PT on Behavioral Noncompliance

Our ITT analyses, based on randomization at baseline for all participants who entered the 

study, did not show a significant advantage of PT over no-PT. The analyses were designed to 

be adequately powered to compare PT and no-PT16 and used LOCF to include data from all 

participants. Nevertheless, the ITT analyses were compromised because most participants 

changed medications at least once during the extension. Although clinically appropriate, the 

changes prevented a test of the effects of PT by itself or in combination with a constant, 

single medication during the extension.

Given the limitations of the ITT analysis, we examined PT in subgroups of the extension 

(responders, placebo nonresponders, and ATX nonresponders). Although we did not see an 

effect for PT in responders or ATX nonresponders, there appeared to be benefits of PT for 

placebo nonresponders who received open-label ATX during the extension. Participants 

receiving open-label ATX+PT were significantly more likely to be noncompliance 

responders (from original baseline) than participants receiving open-label ATX alone. They 

also made nominally larger improvements on parent rating scales. Thus, PT may have 

augmented ATX in the placebo nonresponder subgroup. This subgroup provided the cleanest 

test of PT effects in the extension because medications were held constant and PT continued 

long enough, even though the test had low statistical power because of the small sample in 

the open-label trial.

Despite evidence of benefit for PT in some participants, it must be acknowledged that PT 

effects were inconsistent. In contrast, two other RCTs, which enrolled a total of 304 

participants and used variations of the same PT manual that we used, indicated that PT is 

efficacious in reducing noncompliance.10–11 A possible reason for the discrepancy is that 

participants were eligible for the current study regardless of their baseline level of 

noncompliance. Accordingly, we enrolled some participants who had minor issues with 

compliance and thus had little room for improvement, leading to ceiling effects. Another 

possible reason is that nonresponding participants changed medications after 10 weeks. 

Although overall medication use appeared similar in the PT and no-PT groups, medication 

changes could have obscured PT effects. An additional possibility is the too-early or too-
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large reduction in frequency of PT. PT sessions occurred weekly in the acute study but only 

every four weeks in the extension. Indeed, compared to the no-PT groups, the PT groups 

unexpectedly improved significantly more at week 10 of the study (the end of the acute 

trial).

This is the first RCT to evaluate effects of PT on ADHD in children with ASD. The absence 

of a significant benefit on ADHD symptoms may result from our PT program not including 

behavioral strategies specifically designed to target ADHD symptoms such as self-

management and dense schedules of reinforcement for staying on task. ADHD symptoms 

also may be less responsive to PT than other problem behaviors such as tantrums or 

aggression because they are less influenced by the social environment (e.g., parental 

discipline) and more by dispositional factors (e.g., preference for immediate reinforcement). 

Consistent with this view, although some studies show that PT can be efficacious for ADHD 

in children without ASD, particularly in preschoolers28 and in children without co-occurring 

conditions,29 the findings are not as clear and consistent as the findings on this intervention 

for other disruptive behaviors.28

Status of Acute Trial Responders at Week 34

Most responders (26 of 43, 60%) maintained their status through the end of the 24-week 

extension. Maintenance of responder status was especially high in ATX responders (19 of 

28, 68%), suggesting that most (though not all) who benefit initially will continue to show 

benefits.

Open-Label ATX for Placebo Nonresponders

More than a third (37%) of placebo nonresponders achieved favorable ADHD outcomes in 

the open trial; 34% achieved favorable noncompliance outcomes. The 37% response rate 

compares with 60% in one small (N= 16) crossover RCT and 21% in a larger (N=97) 

parallel groups RCT in children with ASD.13 Response rates, dosing, and adverse events 

(AEs) in the extension were similar to those observed for ATX in the acute trial,17 indicating 

that ATX was effective for many participants even when placebo responders were removed 

from the sample.

A limitation is that the design required a complicated approach to analysis. One such 

complication was the use of different endpoints for different analyses (week 34 for 

examining maintenance of responder status, week 22 for comparing PT vs. no-PT, and week 

20 for evaluating open-label ATX). These endpoints were selected based on a priori evidence 

from other studies that time to effect would be longer for PT than for ATX.14 Another 

complication was the sectioning of the sample into subgroups analyzed in different ways. 

We needed to do this because we intended the extension to answer several different 

questions rather than simply follow responders for 6 months to see if improvement was 

maintained. For example, in order to check for delayed effect of PT, it was necessary to 

retain as many participants as possible in the extension, including nonresponders at week 10. 

In order to maximize retention, the design had to allow for medication changes. 

Nevertheless, multiple medication changes may have confounded the comparison of PT 

versus no PT. Another limitation is that the use of two CGI outcomes could have led to 
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confusion of the ADHD and noncompliance constructs when assigning separate CGI ratings. 

Other limitations include low power to detect differences among small subgroups in the 

extension, limited racial and ethnic diversity in the sample, and heavy reliance on rating 

scales as outcome measures.17

We followed children for eight months and examined many scenarios that clinicians 

routinely face in clinical practice. We found that most ATX responders maintain their 

response status over time. This confirms our conclusion from the acute trial that ATX is a 

first-line medication for ADHD symptoms in ASD. We also found that open-label ATX + 

PT surpassed open-label ATX-only. Because PT began prior to the open-label trial, this 

finding suggests that a viable treatment option is to start with PT-only and add ATX if the 

response is insufficient, consistent with findings on TD children with ADHD.30 However, 

we did not observe significant incremental improvement from beginning ATX and PT 

simultaneously in the acute trial. This finding is inconsistent with our original hypothesis.16 

Although the finding could reflect inadequate statistical power or a scientific aberration of 

this study, it is the outcome we observed. A growing literature attests to the complementary 

benefits accruing from combined drug and behavioral treatments,10 so the challenge is to 

identify effective combinations for children with ASD and ADHD.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Flow of participants through the study. Note: ATX = atomoxetine; RCT = randomized 

clinical trial.
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Table 1

Participant and Family Demographics at Baseline (Week 0) by Subgroup in the Extension

Responders at Week 10 (continued 
blinded treatment in extension)

Placebo Nonresponders at Week 10 (received 
10-weeks open-label ATX in extension) All in Extension 

N=117
a

Variable ATX n=28 PBO n=15 OL/ATX + PT n=19 OL/ATX n=22

Age(years) mean±SD 8.0 ± 1.8 8.1 ± 2.0 7.7 ± 1.3 8.4 ± 2.5 8.1 ± 2.1

IQ, mean ± SD 85.4 ± 22.9 74.3± 26.6 82.9 ± 24.1 89.4 ± 22.9 82.2 ± 23.9

Diagnosis

Autistic Disorder 9 (32.1%) 9 (60.0%) 7 (36.8%) 11 (50.0%) 52 (44.4%)

Asperger's 6 (21.4%) 2 (13.3%) 3 (15.8%) 3 (13.6%) 19 (16.2%)

PDD-NOS 13 (46.4%) 4 (26.7%) 9 (47.4%) 8 (36.4%) 46 (39.3%)

Male 23 (82.1%) 10(66.7%) 18 (94.7%) 17 (77.3%) 99 (84.6%)

Race

Caucasian 24 (85.7%) 9 (60.0%) 15 (79.0%) 18 (81.8%) 95 (81.2%)

African American 1 (3.6%) 3 (20.0%) 1 (5.3%) 3 (13.6%) 10 (8.5%)

Other 0 (0%) 1 (6.7%) 1 (5.3%) 0 (0%) 3 (2.6%)

Multiracial 3 (10.7%) 2 (13.3%) 2 (10.5%) 1 (4.6%) 9 (7.7%)

Income

<$60,000 16 (57.1%) 8 (53.3%) 6 (31.6%) 8 (36.4%) 51 (43.6%)

>$60,000 12 (42.9%) 7 (46.7%) 13 (68.4%) 14 (63.6%) 66 (56.4%)

School Placement

Regular Ed 12 (42.9%) 8 (53.3%) 10 (52.6%) 14 (63.6%) 54 (46.2%)

Special Ed 16 (57.1%) 7 (46.7%) 9 (47.4%) 8 (36.4%) 63 (53.9%)

ADHD CGI-S

Moderate 9 (32.1%) 3 (20.0%) 4 (21.1%) 7 (31.8%) 29 (24.8%)

Marked 16 (57.1%) 11 (73.3%) 9 (47.4%) 6 (27.3%) 61 (52.1%)

Severe/Extreme 3 (10.7%) 1 (6.7%) 6 (31.6%) 9 (40.9%) 27 (23.1%)

Noncompliance CGI-S

Mild 2 (7.1%) 0 (0%) 1 (5.3%) 1 (4.6%) 5 (4.3%)

Moderate 14(50.0%) 9(60.0%) 9 (47.4%) 10(45.5%) 61 (52.1%)

Marked/Severe 12(42.9%) 6(40.0%) 9(47.4%) 11(50.0%) 51 (43.4%)

Note. ADHD = attention-deficit/hyperactivity disorder; ATX = atomoxetine; CGI-S = Clinical Global Impressions–Severity; OL = open label; PBO 
= placebo; PDD-NOS = pervasive developmental disorder not otherwise specified; PT = parent training.

a
29 participants in the extension were ATX nonresponders; their data are summarized in the supplemental materials. Four participants were not in 

any subgroup (2 ATX+PT nonresponders continued ATX; 1 PT and 1 Placebo only Nonresponders took alternative medication).
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Table 2

Mean and Standard Deviation on Outcome Measures for Participants in Parent Training (PT; n = 64) and No-

PT (n = 64)

Outcome Treatment Baseline Week 10
a

Week 22
a PT vs no PT

est (SE); p-value
b

HSQ Severity
No PT 3.84 (1.70) 2.54 (1.77) 2.03 (1.65)

0.18 (0.25); p=.47
PT 3.91 (1.59) 2.52 (1.83) 1.97 (1.56)

Parent-completed SNAP-IV

  ADHD
No PT 2.19 (0.48) 1.59 (0.74) 1.30 (0.65)

0.12 (0.11); p=.28PT 2.21 (0.37) 1.46 (0.69) 1.30 (0.66)

  Inattention
No PT 2.28 (0.47) 1.68 (0.75) 1.35 (0.65)

0.09 (0.12); p=.43
PT 2.25 (0.47) 1.47 (0.72) 1.30 (0.65)

  Hyperactivity
No PT 2.10 (0.66) 1.50 (0.86) 1.26 (0.77)

0.14 (0.12); p=.24PT 2.17 (0.48) 1.44 (0.78) 1.30 (0.79)

Parent-completed ABC

  Irritability
No PT 16.48 (9.02) 12.48 (8.84) 10.97 (8.72)

2.58 (1.46); p=.08PT 18.02 (9.17) 12.36 (9.21) 9.91 (8.01)

  Hyperactivity
No PT 30.28 (9.79) 21.44 (12.99) 17.63 (11.46)

1.42 (1.74); p=.42PT 30.63 (8.81) 20.92 (12.06) 16.91 (10.49)

Note. ABC = Aberrant Behavior Checklist; ADHD = attention-deficit/hyperactivity disorder; ATX = atomoxetine; CGI-S = Clinical Global 
Impressions – Severity; HSQ = Home Situations Questionnaire; PDD-NOS = pervasive developmental disorder not otherwise specified; SE = 
standard error; SNAP-IV = Swanson, Nolan, and Pelham Fourth Edition.

a
Week 10 mean and standard deviation were estimated based on last observation carried forward (LOCF) for all 128 participants treated at acute 

trial, and Week 22 data was estimated based on LOCF for 117 participants treated at extension.

b
Estimated mean (est.) and SE of the difference between PT and no-PT groups in amount of change from baseline to week 22 (or last visit before 

week 22, LOCF); p-value for the pairwise comparison of change in PT vs no-PT groups based on the mixed model with LOCF. Positive value of 
estimate suggests greater improvement in PT than no-PT.
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Table 3

Outcomes of Treatment Responders at Week 10 (n = 43) in the 24-Week Extension

Treatment Group
Non-Responders Responders at Week 34

Dropped Out/Changed Tx
a Nonresponders at Week 34

ATX+PT (n=12) 3 1 8 (67%)

ATX (n=16) 5 0 11 (69%)

PT+PBO (n=9) 4 1 4 (44%)

PBO (n=6) 2 1 3 (50%)

Note: ATX = atomoxetine; PBO = placebo; PT = parent treatment; Tx = treatment.

a
Reasons for dropping out or changing treatments: behavioral deterioration (n = 4), side-effects (n = 8), or parent request (n = 2); 6 at week 14, 1 at 

week 18, 1 at week 20, 3 at week 22, 1 at week 26, and 2 at week 30.
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Table 4

Means and Standard Deviations (SDs) for Primary and Secondary Variables at Baseline (Week 10 or Last 

Observation Carried Forward [LOCF]) and Endpoint (Week 20 or LOCF) for Participants in Open-Label 

Atomoxetine (ATX) Alone or Open-Label ATX Combined With Parent Training (PT)

Baseline (Week 0) Baseline (Week 10) Week 20

Variable
ATX+PT (n=19) ATX (n=22) ATX+PT (n=19) ATX (n=22) ATX+PT (n=19) ATX (n=22) Source of 

Significance 
and ES(1) (2) (3) (4) (5) (6)

SNAP Parent

 ADHD 2.22 (0.38) 2.21 (0.53) 1.78 (0.65) 2.18 (0.56) 1.42 (0.73) 1.85 (0.78) 1:5***, 

2:6**, 1:5 

vs 2:6*, 

3:5*a
, 4:6*b

 Inattention 2.22 (0.51) 2.31 (0.48) 1.75 (0.75) 2.27 (0.50) 1.42 (0.77) 1.93 (0.77) 1:5***, 

2:6**, 1:5 

vs 2:6*, 

3:5*c
, 4:6*d

 Hyperactivity 2.21 (0.46) 2.11 (0.76) 1.80 (0.73) 2.08 (0.79) 1.43 (0.81) 1.76 (0.89) 1:5***, 

2:6*, 1:5 vs 

2:6*, 3:5*e
, 

4:6*f

 ODD 1.34 (0.71) 1.19 (0.73) 0.97 (0.72) 1.02 (0.76) 0.91 (0.87) 1.05 (0.72) 1:5*

HSQ Severity 3.78 (1.48) 4.00 (1.77) 2.96 (1.94) 3.73 (1.78) 1.98 (1.51) 3.11 (2.00) 1:5***, 

2:6**, 1:5 

vs 2:6*, 

3:5**g
, 

4:6*h

ABC Parent

 Irritability 17.00 (9.10) 17.45 (8.89) 13.84 (10.30) 15.64 (9.38) 12.72 (10.52) 15.33 (11.61) 1:5*

 Hyperactivity 30.89 (10.35) 31.23 (10.80) 28.26 (11.66) 30.23 (12.37) 18.83 (11.50) 25.14 (13.73) 1:5***, 

2:6**, 1:5 

vs 2:6*, 

3:5***i
, 

4:6*j

Note. For teacher rated outcomes, true baseline (week 0) sample sizes were as follows: ATX+PT n=18; ATX n=21. At Baseline of the extension 
(week 10) sample sizes were: ATX+PT n=16; ATX n=21. Sample sizes at week 20 or LOCF were: ATX+PT n=18; ATX n=21. Two participants did 
not have data for these scales to LOCF after week 10 to the week 20 endpoint. In the Source of Significance column, numbers refer to columns. For 
example, 1:5 refers to a comparison of the data in column 1 versus the data in column 5; 1:5 vs 2:6 refers to a comparison of the data in columns 1 
and 5 versus the data in columns 2 and 6. ABC = Aberrant Behavior Checklist; ADHD = attention-deficit/hyperactivity disorder; ES= effect size; 
HSQ = Home Situations Questionnaire; ODD = oppositional defiant disorder; SNAP-IV = Swanson, Nolan, and Pelham Fourth Edition.

a
ES=0.54;
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b
ES=0.59;

c
ES=0.44;

d
ES=0.68;

e
ES=0.52;

f
ES=0.41;

g
ES=0.53;

h
ES=0.33;

i
ES=0.82;

j
ES=0.39

*
p< .05,

**
p< .01,

***
p< .001
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