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Abstract

Objectives: Previous ‘“Treatment of Severe Childhood Aggression’ (TOSCA) reports demonstrated that many children with
severe physical aggression and attention-deficit/hyperactivity disorder (ADHD) responded well to two randomized treat-
ments (parent training [PT]+stimulant+placebo =Basic vs. PT+stimulant+risperidone = Augmented) for 9 weeks. An im-
portant clinical question is whether these favorable outcomes are maintained over longer times.

Methods: Clinical responders to the 9-week trial (n=103/168), defined as Clinical Global Impressions (CGI)-Improvement
of much/very much improved plus substantial reduction in parent ratings of disruptiveness, were followed another 12 weeks
(21 weeks total) while remaining on blinded treatment. Outcome measures included Clinical Global Impressions scale,
Nisonger Child Behavior Rating Form (NCBRF), other parent/teacher-rated scales, laboratory tests, clinician ratings of
abnormal movement, and other adverse events (AEs).

Results: Parent ratings of problem behavior showed minimal worsening of behavior from end of the 9-week acute trial
(expected from regression to the mean after selecting best responders), but outcomes at Extension endpoint were
meaningfully improved compared with acute study baseline. As expected, outcomes for Basic and Augmented treatment
did not differ among these children selected for good clinical response. During Extension, more Augmented subjects had
elevated prolactin; there were no clinically confirmed cases of tardive dyskinesia. Delayed sleep onset was the most
frequent Basic AE. We also conducted a last-observation-carried-forward analysis, which included both nonresponders
and responders. We found that, at the end of Extension, Augmented subjects had more improvement than Basic subjects
on the NCBRF Positive Social subscale (p=0.005; d=0.44), the Antisocial Behavior Scale Reactive Aggression
subscale (p=0.03; d=0.36), and marginally so on the Disruptive Behavior Total subscale (p=0.058; d=0.29, the
primary outcome).
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Conclusions: The medium-term outcomes were good for the participants in both treatment groups, perhaps because they were
selected for good response. When nonresponders were included in ITT analyses, there was some indication that Augmented

surpassed Basic treatment.

Keywords: disruptive behavior disorders, stimulant, clinical trial, aggression

Introduction

ERIOUS DYSFUNCTIONAL AGGRESSION is common in children re-

ferred for psychiatric evaluation (Stattin and Magnusson 1989).
Early disruptive behavior disorders (DBDs) in children result in
significant impairment and may be predictors of negative conse-
quences later in life. Such consequences include delinquency, risky
sexual behavior, substance abuse, and perpetrating serious crimes
(Stattin and Magnusson 1989; Broidy et al. 2003; Timmermans et al.
2008). Given the persistence of impairments related to DBDs, the
durability of treatments is important to consider. Therefore, studies
that extend beyond brief acute phases are needed.

The Treatment of Severe Childhood Aggression (TOSCA) study
started with an initial 9-week, four-site, double-blind, placebo-
controlled clinical trial in children with severe physical aggression
and attention-deficit/hyperactivity disorder (ADHD) (Aman et al.
2014). The primary results showed that risperidone (RIS), when
added to psychostimulant pharmacotherapy (STIM) and parent
training (PT), was moderately more effective than placebo added to
STIM and PT in treating disruptive behavior measured by the Ni-
songer Child Behavior Rating Form (NCBRF) disruptive total
score (D-total) in the short term (Aman et al. 2014). Secondary
NCBREF subscales and a complementary report (Gadow et al. 2014)
showed that the children receiving risperidone also had modestly to
moderately improved parent-rated oppositional-defiant disorder
(ODD) symptoms, aggression, home impairment, prosocial be-
havior, and teacher-rated ADHD symptoms.

The purpose of this report is to describe a 12-week Extension
phase (Extension) of additional blinded treatment in participants
who responded clinically to randomized interventions during the
initial 9-week acute trial.

Study questions

We had two main interests in conducting this extension of our
earlier randomized, controlled clinical trial. First, we wanted to de-
termine if therapeutic effect was maintained over time. We expected
that because Extension participants were selected for being good
responders, they would undergo some regression to the mean, but,
for the most part, would maintain their improved state. If symp-
tomatic deterioration should occur, we expected it might occur more
frequently in the group that received only STIM and PT. Second, we
wanted to assess longer term tolerability and safety of STIM alone
versus STIM+RIS. The combined condition may lead to either ad-
ditive adverse events (AEs) or neutralization of AEs (Farmer et al.
2011). For instance, stimulants and antipsychotics may have oppo-
site effects on weight, arousal, and prolactin. Therefore, we did not
formulate a directional hypothesis in terms of what condition might
show greater AEs. An exploratory comparison included all 154
participants from the double-blind phase of the acute trial, irre-
spective of clinical response, to endpoint of their participation (either
double-blind or Extension phase). This was done to compare their
outcomes with those of the responders alone and to gauge, in an
unbiased manner, any decline of Augmented superiority in the un-
differentiated sample. As we already knew that the treatment groups

diverged in the acute trial, we predicted continued separation of
outcomes in this last-observation-carried-forward analysis. Com-
plementary to this issue, we also examined participant attrition from
the acute trial to the endpoint of the Extension and clinical response
status at end of the Extension. As the number of clinical responders
did not differ significantly at end of the acute trial, we were agnostic
about any differences at Extension endpoint.

Methods
Study design

Before study procedures, parents/guardians of participants con-
sented and children assented, using forms and procedures approved
by each site’s institutional review board and by the TOSCA data
safety and monitoring board. The initial phase of TOSCA was a 9-
week, randomized, double-blind, placebo-controlled study con-
ducted across four sites—Case Western Reserve University, Ohio
State University, University of Pittsburgh, and Stony Brook Uni-
versity. The a priori primary outcome measure for this study was the
NCBRF-Typical IQ Disruptive Total score (NCBRF D-total) (Aman
et al. 2008). Participants were randomized to two treatment groups:
Basic (PT+STIM+placebo) or Augmented (PT+STIM+RIS). Ran-
domization occurred at baseline in a 1:1 ratio, was stratified by
site, and balanced for diagnosis of comorbid conduct disorder
(CD) versus ODD.

During weeks 1-3 of the acute trial, participants in both groups
received PT and STIM only. Subsequently, in weeks 4-8, partici-
pants with a less-than-optimal clinical response received a second
double-blind medication added to PT and STIM: those in the Basic
group received placebo (PBO), whereas those in the Augmented
group received RIS.

PT was administered via an empirically established program for
children (Community Parent Education Program [COPE]), nine ses-
sions focusing on strategies for management of impulsive behavior—
including reactive aggression. COPE sessions ran concurrently from
baseline through week 9 of the acute phase, with two booster COPE
sessions at 1 and 2 months into the Extension (Cunningham 2005;
Cunningham et al. 2009).

Further details regarding the background, design, methods, and
variables of the acute phase of the study can be obtained from
Aman et al. (2014) and Farmer et al. (2011).

Participants

Inclusion criteria for children in the acute trial were ages 6—12
years, inclusive; evidence of serious physical aggression as deter-
mined by the Modified Overt Aggression Scale (Coccaro et al.
1991) (score =23 involving assaults against self, objects, or other
people); a Diagnostic and Statistical Manual of Mental Disorders,
4th Edition (DSM-IV) (American Psychiatric Association 1994)
diagnosis of CD or ODD; a DSM-IV diagnosis of ADHD (any
type); evidence of seriously disruptive behavior as indicated by a
parent/guardian rating of 227 (90th percentile) on the NCBRF D-
Total; and a score of at least 4 (moderately ill or worse) for
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aggression on the Clinical Global Impressions-Severity (CGI-S)
subscale (Guy 1976). Participants entering the acute trial were free
of psychotropic medications before randomization.

Exclusion criteria were as follows: full-scale IQ <71; pregnancy;
a history of seizures or a neurologic or general medical disorder that
could present undue risk in combination with the study drugs; a
pervasive developmental disorder; schizophrenia, schizoaffective
disorder, and other psychoses; eating disorders; evidence of current
or previous major depressive disorder; diagnosis of bipolar disorder;
evidence of recent or current child abuse/neglect; history of a suicide
attempt in the past year or current suicidal ideation; a family history
of type 2 diabetes in two or more first-degree relatives; current use of
psychotropic medication from which a discontinuation may present a
health risk; and an active substance use disorder.

At the conclusion of the acute trial (week 9), participants’ as-
sessments were reviewed and clinical responders (NCBRF D-Total
decrease of >25% and a CGIl-Improvement [CGI-I] of 1 or 2
compared to acute trial baseline scores) were eligible for transition
into the 12-week blinded Extension. Eligibility also required ad-
herence to study-related procedures during the acute trial and the
ability to tolerate prescribed medications, in the treating physi-
cian’s judgment. Participants in the Extension were seen every 4
weeks, for a total of three additional visits during the 12-week
period. During the Extension, participants continued to receive the
double-blind treatment to which they were initially randomized and
which had appeared successful.

Study medication

During the acute phase, participants started on a once-daily dose
of OROS methylphenidate (MPH) at 18 mg, which was titrated over
the first 2 weeks to optimal dose (up to 72 mg). Dosing was based on
participant weight, side effects, and clinical response to MPH. Par-
ticipants who were initially unable to swallow or tolerate MPH were
able to receive alternative long-acting STIMs. Participants generally
remained on the established dose of STIM during the Extension;
however, dosing could be adjusted to enhance efficacy or tolerability.

Participants randomized to RIS (Augmented group) or PBO
(Basic group) received the following dosage schedule: 0.5 to
2.5 mg/day of RIS (or PBO) for children <25 kg and 0.5 to 3.5 mg/
day RIS (or PBO) for children >25kg. As with STIM, RIS/PBO
doses could be titrated by an individual patient’s primary clinician
as needed to maximize benefit and minimize side effects.

Efficacy assessments and schedule

The NCBREF includes one prosocial subscale (Positive/Social)
and six problem behavior subscales (Conduct Problem, Opposi-
tional, Hyperactive, Inattentive, Overly Sensitive, and Withdrawn/
Dysphoric) (Aman et al. 2008). The Conduct Problem and Oppo-
sitional subscales are summed to give the D-Total score (the pri-
mary outcome), and Hyperactive and Inattentive subscales are
totaled to provide an ADHD composite.

The NCBRF D-Total has high internal consistency, can differ-
entiate between controls and patients with disruptive behavioral
disorders, and is known to be highly treatment sensitive (Aman
et al. 2008). The parent-completed NCBRF was obtained at key
points in the acute study and at each Extension visit. The following
secondary measures were obtained at the final Extension visit in
addition to the last acute trial visit: (1) Antisocial Behavior Scale
(ABS) (Brown et al. 1996), comprising the Proactive Aggression
and Reactive Aggression subscales; (2) CGI-I; and (3) the Child-
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Adolescent Symptom Inventory, fourth edition revised (CASI-4R;
parent-completed version) (Gadow and Sprafkin 2005).

Safety assessments and schedule

Safety measures at baseline of the Extension (acute study week
9) and all three Extension visits included (1) the Abnormal In-
voluntary Movement Scale (AIMS; clinician-rated tremor, dyski-
nesia, and other neuromotor side effects) (Guy 1976), (2) the
Barnes Akathisia Scale (BAS; clinician-completed scale integrat-
ing clinical and objective judgment and patient-reported experience
of restlessness) (Barnes 1989), and (3) the Simpson-Angus Scale
(SAS; detecting extrapyramidal symptoms) (Simpson and Angus
1970). Vital signs (including height and weight), a review of side
effects, and open-ended elicitation of AEs and concomitant medi-
cations were collected at each study visit.

Clinical laboratory values (lipids, glucose, and prolactin con-
centration), physical examinations (including hip—waist ratio), and
electrocardiogram recordings were taken at the baseline for the
acute study and final Extension visits. Prolactin concentrations
>100 ng/mL, even in the absence of any clinical signs or symptoms,
were recorded as AEs. A final medical history was taken on the last
Extension visit.

Statistical analysis

For the primary outcome, the NCBRF D-Total score, a mixed-
effects model was used to assess within and between treatment
changes for the group of participants who entered the Extension
(n=103). Fixed effects included those for time, treatment, treatment-
by-time interaction, site, and disorder type. An unstructured variance
covariance matrix was assumed for the correlated measurements
within each participant and empirical-based sandwich estimators
were obtained to assess the group differences at week 9 and 21.

Secondary longitudinal outcome variables, such as the remain-
ing NCBRF subscales, ABS, CGI-1, and CASI-4R were modeled in
a similar manner to the D-Total, with appropriate adjustments made
for quantitative versus categorical responses. Although mixed
models can be used in the presence of missing data, the missing-at-
random assumption is not directly testable, and model results for
behavioral measures reflect estimations made via the restricted
maximum likelihood method. The CASI-4R score was calculated
as a mean symptom severity score and an impairment rating (de-
fined as parent ratings of Often or Very Often vs. Never or Some-
times). The details regarding these measures are provided in Gadow
et al. (2016). Model assumptions were assessed by examination of
residuals. Some outcomes were transformed by square-root to ac-
commodate the assumption of normality. Data for AEs, BAS, SAS,
laboratory, and vital signs were reported descriptively.

Secondary analyses. As a sensitivity analysis, we exam-
ined the effect of randomization at week 21 on the NCBRF D-
Total scale using week 3 as ‘‘baseline.”” These analyses were not
reported here as the conclusions did not differ from the primary
analyses. In addition, we performed exploratory analyses for three
select outcomes by using last-observation-carried-forward
(LOCEF) for the NCBRF D-Total, NCBRF Positive Social, and the
ABS Reactive scales. Observations at week 4 or later were carried
forward through week 21 for the NCBRF and ABS measures.
These LOCF analyses used mixed models to assess differences in
treatment groups as described for the primary outcome mea-
surements. No adjustments for multiple comparisons were made
to reported outcomes. Cohen’s d was used to estimate effect size
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(ES) with ES calculated using LOCF after week 9 for primary
outcomes. Pooled standard deviations (SDs) were used to com-
pute d, with the relevant baseline and endpoint SDs used for each
analysis. All analyses were conducted in SAS/STAT, version 9.3
(SAS Institute, Cary, NC).

Results
Study participants

One hundred sixty-eight participants began the acute trial; 137 of
them (81.5%) completed it. Most (n=103, 75.2%) of the 137
participants who completed the acute trial entered the 12-week
Extension. Most participants responding to the acute treatment
went on to participate in the Extension. There were, however, seven
responders who declined the Extension. The Basic group continued
with PT+STIM+PBO (n=49) and the Augmented group continued
with PT+STIM+RIS (n=>54). Eighty-eight (85.4%) of the 103
children enrolled in the Extension completed it. Of note, one
nonresponder in the Basic group was inadvertently enrolled in the
Extension. Disposition of youth in the Extension is detailed in
Figure 1. That participant was included in the analyses.

The demographic characteristics of the 103 Extension par-
ticipants are summarized in Table 1. Compared to the other 65
participants not enrolled in the Extension, mothers of the Ex-
tension participants had higher levels of education, defined as
some college experience or more (p=0.02). Other differences
between participants and nonparticipants were not statistically
significant.

Treatment in the extension phase

The mean length of total study participation (acute+Extension) for
the 103 responders was 19.8 weeks (+2.9) for the Basic group and
20.2 weeks (+2.3) for the Augmented group out of a possible 21
weeks. On entering the Extension, the Basic participants were re-
ceiving a mean of 44.9+14.9mg/day MPH; and the Augmented
participants were receiving a mean of 46.8 + 16.6 mg/day MPH plus
1.58 +0.74 mg/day RIS. During the Extension, the mean modal dose
(the average of the most frequently occurring dose for each partici-
pant) of MPH for the Basic treatment participants was 44.8 + 14.6 mg/
day. The Augmented participants’ mean modal Extension doses
were 46.8 +16.9 mg/day of MPH and 1.56 £0.73 mg/day of RIS.
At end of the Extension, Basic participants were receiving a
mean dose of 48.0+ 13.1 mg/day of MPH and Augmented partic-
ipants a mean dose of 48.4 £ 16.4 mg/day of MPH, plus a mean of
1.55+0.72 mg/day of RIS.

Numbers of COPE sessions attended during the Extension were
compared using the Wilcoxon rank-sum test, due to non-normal
distribution. Thirty (61%) of the Basic participants and 42 (78%) of
the Augmented participants received at least one Extension COPE
session. The mean number of COPE sessions received by Basic
participants was 1.18+1.11 and by Augmented participants 1.39+
1.02 (p=0.33; Mann—Whitney test).

NCBRF outcome measure results

Tables 2A, 2B, and 3A, 3B below report the outcomes for the
NCBRF and ABS, respectively. Part A of the tables gives the

ACUTE PHASE
Randomized to Basic
(PT, stimulant and placebo), n=84
Completed acute treatment n=71
+Received both drugs n=69

ACUTE PHASE
Randomized to Augmented
(PT, stimulant and risperidone), =84
Completed acute treatment n=66

el

Did not enter extension n=22
+ Non-Responder n=18
+ Responder, chose not to participate n=4

+Received both drugs n=61

Did not enter extension n=12
+ Non-Responder n=9
+ Responder, chose not to participate n=3

Extension
n—!gt

Extension
n=54

/

Did not com plete extension n=8
+ Lost to follow-up n=1

+ Other** n=3

+ Inadequate efficacy n=4

h 4

N\

Did not complete extension n=7
+ Lost to follow-up n=1

+ Noncompliance n=1

+ Other™* n=3

+ Side effects/Adverse Events n=2

A

Completed extension
n=41

Completed extension
n=47

* One participant was a Non-Responder that was entered into this Extension Phase in error.

**Other includes mother becoming ill, inconvenience of study visits, and continued travel being too demanding.

**Other includes participants no longer living in the area, family too busy, mother/father withdrew consent.

FIG. 1.
Treatment of Severe Childhood Aggression.

CONSORT diagram accounting for participants during the TOSCA Extension phase (weeks 9 through 21). TOSCA,
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TABLE 1. DEMOGRAPHIC FEATURES OF PARTICIPANTS
IN THE TREATMENT OF SEVERE CHILDHOOD AGGRESSION
ExTENSION (WEEKS 9 THROUGH 21)

Basic ~ Augmented  Overall
Characteristic (n=49) (n=54) (n=103)
Gender, n (%)
Male 37 (75.5) 44 (81.5) 81 (78.6)
Female 12 (24.5) 10 (18.5) 22 (21.4)
Disorder, n (%)
CD 13 (26.5) 14 (25.9) 27 (26.2)
ODD 36 (73.5) 40 (74.1) 76 (73.8)
Age (years) at week 9, 9.1(19) 94 @2.1) 92 2.0
mean (SD)
1Q at screening, mean (SD) 97.6 (14.8) 97.6 (12.6) 97.6 (13.6)
Race, n (%)
White 24 (49.0) 35(64.8) 59 (57.3)
Black 18 (36.7) 14 (25.9) 32 (31.1)
Multiracial 7 (14.3) 59.3) 12 (11.6)
Child’s type of school, n (%)
Regular public 41 (83.7) 48 (88.9) 89 (86.4)
(or parochial)
Other 8 (16.3) 6 (11.1) 14 (13.6)
Mother’s employment, n (%)
Keeping house 6 (12.2) 6 (11.1) 12 (11.6)
Working full/part time 25 (51.0) 31(574) 56 (54.4)
Other 18 (36.7) 17 (31.5) 35 (34.0)
Father’s employment, n (%)
Keeping house 1 2.0 0 (0.0) 1(1.0)
Working full/part time 23 (46.9) 31 (57.4) 54 (52.4)
Unknown 2 4.1) 0 (0.0) 2 (1.9
Other 23 (46.9) 23 (42.6) 46 (44.7)
Mother’s education, n (%)
Some high school or less 0 (0.0) 5(9.3) 54.9)
High school graduate 8§ (163) 17 (31.5) 25 (24.3)
or GED
Some college or more 41 (83.7) 32 (59.3) 73 (70.9)
Father’s education, n (%)
Some high school or less 24.1) 3 (5.6) 5 (4.8)
High school graduate 16 (32.7) 16 (29.6) 32 (31.1)
or GED
Some college or more 14 (28.6) 20 (37.0) 34 (33.0)
Not in household or 17 34.7) 15 (7.8) 32 (31.1)
unknown
Income, n (%)
Less than $20,000 22 (44.9) 16 (29.6) 38 (36.9)
$20,001-$40,000 9(18.4) 11(204) 20(19.4)
$40,001-$60,000 7(143) 11 (204) 18 (17.5)
$60,001-$90,000 5 (10.2) 6 (11.1) 11 (10.7)
More than $90,000 5(10.2) 8 (14.8) 13 (12.6)
Unknown 1(2.0) 2 (3.7) 319

CD, conduct disorder; GED, General Education Diploma; ODD,
oppositional-defiant disorder; SD, standard deviation; TOSCA, The Treat-
ment of Serious Childhood Aggression Study.

respective means and probability levels for group-by-time inter-
actions, whereas Part B gives within-group comparisons over time
and between-group comparisons from baseline to week 9 and from
week 9 to 21. NCBRF D-Total scores for the 103 Extension study
participants at various time points are detailed in Table 2A and
Figure 2. Baseline (week 0) acute-phase NCBRF D-Total scores
did not differ significantly between those who participated in the
Extension and those who did not (p=0.94; Table 2A). Likewise,
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Extension baseline (week 9) NCBRF D-Total scores did not differ
significantly between Basic participants and Augmented partici-
pants who entered the Extension (p=0.80). The remaining analy-
ses concern only Extension participants.

Compared to the acute-phase baseline, both randomized groups
were significantly improved at week 9 (main effect of visit,
p<0.0001) and week 21 (main effect of visit, p <0.0001 for both
Basic and Augmented; Table 2B). Despite this overall improvement
from the acute-trial baseline, both groups were slightly worse at
week 21 than they had been at week 9 (the end of acute phase/
beginning of Extension; Table 2B) (main effect of visit: Basic,
p<0.0005, d=0.51; Augmented, p <0.0006, d=0.50).

Although the mean scores in both groups of Extension partici-
pants were significantly improved at week 21 from baseline, there
was no evidence of differences between Augmented and Basic
groups at week 9 (p=0.48) or at week 21 (p=0.88; Table 2A). This
differs from our acute 9-week study (Aman et al. 2014), which
included both clinical responders and nonresponders.

Antisocial Behavior Scale

Results for the ABS variables are listed in Tables 3A and 3B.
These showed the same pattern as NCBRF D-Total scores; signifi-
cant improvements on Proactive and Reactive Aggression Subscales
during the acute phase ( p <0.0001-0.009 for both groups; Table 3B)
followed by nominal worsening during the Extension. The modest
worsening of behavior for the Proactive Aggression subscale was
significant in the Basic group (p=0.0004, d=0.50; Table 3B) but
missed significance in the Augmented group (p=0.08, d=0.29).
However, the visit-by-treatment interactions between groups for the
ABS scores during the Extension were not significant (Table 3A).

CASI-4R measures

Changes in the CASI-4R symptom and impairment subscales for
those who completed the Extension generally had a similar tem-
poral pattern as the changes in the primary outcome measure. There
were mostly improvements during the acute trial without between-
group differences in scores. Subsequently, in the Extension, there
were generally no differences observed between the Basic and
Augmented groups either at baseline or at the end of study partic-
ipation. During the Extension, within-participants comparisons
showed either no change or a modest deterioration, relative to
improvements seen during the acute trial in symptoms/impairment
in both treatment groups (data not shown).

CGl-I scores

Similarly, between-group differences in CGI-I scores either at
the end of the acute trial (p=0.78) or at the end of the Extension
(p=0.30) were not significant when analyzed using the original
ordinal responses (1-7) of the CGI-I. At the end of the Extension,
83% (n=34) of Basic treatment participants and 89% (n=42) of the
Augmented treatment participants had a CGI-I score of 1 or 2. The
difference was not statistically significant (p=0.23).

Responder status

As noted above, with the exception of one individual in the Basic
group who was inadvertently enrolled, all participants in the Ex-
tension were classified as clinical responders at the conclusion of
the acute trial. For those who completed the Extension, at week 21,
the majority of participants in both groups remained clinical re-
sponders (Basic: n=33; 80%, Augmented, n=41; 87%), although
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TABLE 2A. COMPARISON OF BASIC VERSUS AUGMENTED ON NISONGER CHILD BEHAVIOR RATING FOrRM:
TypricAL IQ VERSION FOR THE 103 IN THE EXTENSION

p-Values
NCBRF measure BL Week 3 Week 9 Week 21 Trt by visit interaction Week 9* Week 21°
Basic, n 49 49 49 41
Augmented, n 54 54 54 47
D-Total
Basic 43.0 (9.9) 22.3 (14.4) 11.2° (9.8) 15.1 (11.5) 0.3143¢ 0.4827¢ 0.8780¢
Augmented 42.6 (10.9) 26.1 (15.0) 9.8° (8.4) 144 (12.4)
Positive social
Basic 9.3 (4.6) 14.4 (4.4) 16.9° (6.7) 16.9 (6.8) 0.2772 0.0787 0.0608
Augmented 9.6 (3.8) 13.8 (5.2) 19.0° (6.9) 19.3 (6.4)
Overly sensitive
Basic 6.6 (3.5) 4.5 (3.3) 1.8 (2.5) 2.4 (2.5) 0.4056 0.6727 0.4902
Augmented 6.0 (3.2) 3.6 (2.8) 1.7 2.2) 2.0 (2.3)
ADHD
Basic 264 (5.4) 13.7 (9.1) 7.3 (7.1) 9.0 (7.0) 0.5921 0.4682 0.5536
Augmented 25.2 (5.8) 13.9 (7.4) 6.5 (5.6) 7.8 (6.1)
W/D-dysphoric
Basic 13.7 (7.9) 7.4 (5.6) 3.0 (3.6) 4.2 (4.3) 0.4616" 0.6834¢ 0.8600"
Augmented 13.6 (8.2) 6.9 (4.9) 3.5 (4.6) 4.3 (5.9

Unlike the acute trial (Aman et al. 2014), superiority of Augmented versus Basic is no longer present because all nonresponders have been removed

from the comparisons. Observed cases only were analyzed.
“Between-group differences at week 9.
Between-group differences at week 21.

For all subjects, including nonresponders, week 9 scores in the acute study (Aman et al. 2014) were 17.8 (Basic) and 10.7 (Augmented).

dSquare root transformation.

For all subjects, including nonresponders, week 9 scores in the acute study (Aman et al. 2014) were 15.5 (Basic) and 18.7 (Augmented).
ADHD, attention-deficit/hyperactivity disorder; BL, baseline; NCBRF, Nisonger Child Behavior Rating Form; W/D, withdrawn.

the rate did not differ significantly between groups (p=0.56; two-
tailed Fisher’s exact test).

As previously mentioned, one patient in the Basic group who did
not meet acute-trial responder criteria participated in the Extension
in error. However, when this participant withdrew from the study
in week 13 due to lack of efficacy, the participant’s NCBRF D-
Total had decreased by just over 27%, with a CGI-I of 2. The
participant therefore met responder criteria at his/her first (and last)
Extension visit.

Secondary analyses: LOCF—initially
significant outcomes

The original TOSCA article (Aman et al. 2014) reported sta-
tistically significant improvements and moderate advantage of
Augmented versus Basic for the following variables: (1) NCBRF D-

Total, (2) NCBRF Positive Social subscale, and (3) ABS, Reactive
Aggression subscale with Augmented surpassing Basic. The 103
Extension participants, biased by being selected for good response,
showed no significant treatment-group differences on those out-
comes. To extend those three outcomes to 21 weeks in an intention-
to-treat approach, we conducted an LOCF analysis by carrying
forward observations through week 21 starting at week 4 (when
Augmented treatment began) for NCBRF and ABS measures.
The goal of this analysis was to attempt to un-bias the Extension
analyses by including all participants, regardless of response during
the acute phase. Thus, this analysis differs from those above, be-
cause it retained nonresponders from the acute trial and children
whose families opted out of the Extension (n=154).The results
from the NCBRF are plotted in Figure 3 and summarized in Ta-
ble 4. NCBRF D-Total scores were marginally better for Aug-
mented than Basic (p=0.06) and Positive Social scores were

TABLE 2B. COMPARISONS FOR TIME AND GROUP BY TIME ON NISONGER CHILD BEHAVIOR RATING ForM:
TypicaL IQ VERSION FOR THE 103 IN THE EXTENSION

Basic Augmented Between-group comparison
NCBRF measure BL to week 9 Week 9-21 BL to week 9 Week 9-21 BL to week 9 Week 9-21
D-Total <0.0001 0.0006 <0.0001 0.0005 0.5709 0.6029
Positive social <0.0001 0.6848 <0.0001 0.8064 0.2207 0.8807
Overly sensitive <0.0001 0.0328 <0.0001 0.0692 0.5877 0.7369
ADHD <0.0001 0.0273 <0.0001 0.0346 0.8225 0.9270
W/D-dysphoric <0.0001 0.0461 <0.0001 0.1896 0.6145 0.5605

ADHD, attention-deficit/hyperactivity disorder; BL, baseline; NCBRF, Nisonger Child Behavior Rating Form; W/D, withdrawn.
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TABLE 3A. COMPARISONS OF BASIC VERSUS AUGMENTED ON ANTISOCIAL BEHAVIOR SCALE FOR THE 103 IN THE EXTENSION

p-Values
ABS measure BL Week 9 Week 21 Trt by visit interaction Week 9* Week 21°
Parent
Basic, n 49 49 41
Augmented, n 54 54 47
Proactive
Basic 20.0 (4.6) 13.8 3.4) 15.0 (4.0) 0.4437 0.6517 0.2064
Augmented 19.7 (4.6) 13.6 (3.4) 14.1 (3.7)
Reactive
Basic 15.8 (1.9) 11.2 (2.8) 11.8 (3.3) 0.7581 0.6111 0.3165
Augmented 15.4 (2.6) 10.6 (2.6) 11.4 (2.8)
Teacher
Basic, n 28 26 19
Augmented, n 24 24 17
Proactive
Basic 153 (4.1) 12.9 (3.1) 12.1 (3.2) 0.1555 0.2264 0.3793
Augmented 16.8 (5.9) 11.6 (2.8) 12.0 (2.2)
Reactive
Basic 11.3 (3.6) 8.3 (2.9 8.3 (2.8) 0.1095 0.6095 0.6994
Augmented 12.4 (4.3) 7.9 (2.8) 8.9 (3.4)

“Between-group differences at week 9.
PBetween-group differences at week 21.
Observed cases only were analyzed.

ABS, Antisocial Behavior Scale; BL, baseline.

significantly better (p=0.005). Reactive aggression scores on the
ABS also differed between Basic and Augmented (p=0.03). Thus,
there was separation of Basic and Augmented participants on
NCBREF Positive Social and ABS Reactive scores and marginal
separation on D-Total when nonresponder data were reintroduced
into the analyses.

Secondary analysis: attrition from acute trial
to endpoint of extension and CGI-I status

Another relevant issue concerns the clinical status at Extension
endpoint relative to the time when drug augmentation began. We
examined attrition from end of week 3 of the acute trial [when 154
were left; see Fig. 1 from Aman et al. (2014)] to the end of the
Extension (Fig. 1). Three Basic participants and 11 Augmented
participants dropped out before week 3. As the administered
treatments were identical up to that point, those participants were
not included in further analyses (resulting sample sizes were n =281
in Basic and n="73 in Augmented).

Dropouts before week 21. Forty of 81 Basic participants
dropped out before completion of the Extension, and 26 of 73
within Augmented dropped out (y*=2.97, p=0.085).

CGl-l1=1 or2 classification at endpoint of extension. Within
Basic, 47 children (58%) dropped out before week 21 or were rated
with CGI-I 23, leaving 34 (42%) at week 21 with CGI-I scores of 1
or 2. Within Augmented, 31 (42%) dropped out before week 21 or
were rated >3 at week 21, leaving 42 (58%) at week 21 rated as 1 or
2 on the CGI [£*(1)=3.72; p=0.054].

Adverse events

Serious AEs did not occur during the Extension. There were no
deaths and no suicidal ideation. However, two participants, both in
the Augmented group, had side effects that led to their discontin-
uation from the study. One had excessive weight gain, the other a 7-
point increase in AIMS score at week 13. The participant described
this as “‘arm flailing”’; although this resulted in a higher AIMS
score, the clinical team did not regard this as a manifestation of
dyskinesia or other nonvoluntary movements. There were no other
reports of dyskinesia. Table 5 summarizes AEs that occurred in two
or more participants in either treatment group at each postbaseline
visit of the Extension.

Two participants in the Augmented group, including the one who
discontinued due to ““arm flailing,” had a 2-point increase in the
BAS from week 9 baseline to the end of their study participation at

TABLE 3B. COMPARISONS FOR TIME AND GROUP BY TIME ON ANTISOCIAL BEHAVIOR SCALE FOR THE 103 IN THE EXTENSION

Basic Augmented Between-group comparison
ABS BL to week 9 Week 9-21 BL to week 9 Week 9-21 BL to week 9 Week 9-21
Parent—Proactive <0.0001 0.0004 <0.0001 0.0830 0.9947 0.2175
Parent—Reactive <0.0001 0.0591 <0.0001 0.0035 0.5879 0.5276
Teacher—Proactive 0.0088 0.6360 <0.0001 0.8408 0.0546 0.7990
Teacher—Reactive <0.0001 0.9107 <0.0001 0.8252 0.0458 0.9527

ABS, Antisocial Behavior Scale; BL, baseline.
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FIG. 2. Nisonger Child Behavior Rating Form Disruptive Behavior Total (D-Total) by Treatment Group (Augmented vs. Basic) over

time for those in Extension.

weeks 13 and 21. Of note, akathisia was not reported as an AE
during the Extension.

On the SAS, seven participants (six from the Augmented group and
one from the Basic) had a 2-point or more increase from Extension
baseline to endpoint. Of these, three had a 2-point increase, three had a
3-point increase, and one had a 4-point increase. In the Augmented
group, one participant had a dystonic reaction at week 13.

The weight of participants in the Basic group increased from a
meanof 31.5+£9.2kgto31.6+9.4 kg during the Extension (p=0.58).
In the Augmented group, mean weight increased from 37.7 +14.9kg
to 37.9+14.9kg during the Extension (model-adjusted week 9
weight=37.7kg; week 21 weight=39.8kg; p=0.0001). Both the
Basic and Augmented groups, on average, neither lost nor gained
substantial weight during the Extension, but as noted above, one
participant in Augmented reported weight gain as an AE and
discontinued study participation. No participants reported weight
loss as an AE.

No participants had systolic or diastolic blood pressure mea-
surements that were considered AEs. During the Extension, one
participant had a ‘‘tachycardia” event reported at week 13 and
another at week 17; their heart rates at the visit when they reported
the event were 82 and 98 bpm, respectively; both patients were
from Basic.

Two participants, both in the Basic group, were found to have an
ectopic atrial rhythm on their electrocardiograms—one at week 13
and the other at week 17.

We also examined the reasons for study participant discontinu-
ation that occurred after the initiation of double-blind treatment

(after week 3 of the acute study). There were 154 patients who
participated in TOSCA beyond week 3 of the acute trial. Sixty-five
participants (42%) discontinued for a variety of reasons. Only five
participants over both studies (Aman et al. 2014 and this study)
withdrew due to intolerable side effects; three (3.7%) from the
Basic group and two (2.7%) from the Augmented group. Other
reasons for discontinuance are detailed below. Participants who
withdrew from the study as nonresponders by week 9 made up a
large percentage of each group. Participants who withdrew due to
“other” reasons reported logistical challenges to remaining in the
study, including illness of a parent, moving to another state, or the
study requiring too many family resources.

Laboratory tests

One laboratory report met the criteria for an AE. A Basic par-
ticipant had thrombocytopenia (platelet count of 126 K) at week 21.
At week 21, other potentially clinically meaningful laboratory re-
sults included one participant from Augmented with an LDL of
136 mg/dl and another from Augmented with a urine protein of
30mg/dL. No other clinically significant laboratory findings oc-
curred during the Extension.

During the Extension, the mean fasting glucose for patients in the
Basic group decreased from 81.4+12.3 mg/dL to 81.0+11.5 mg/dL.
The mean fasting glucose for the Augmented group increased
from 82.8 +8.2 mg/dL to 83.1+£9.1 mg/dL. Surprisingly, mean cho-
lesterol, triglycerides, and LDL concentrations decreased modestly
for Augmented.
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FIG. 3. LOCEF at week 4 or later for all randomized subjects present at week 3 (n==81 for Basic and 73 for Augmented). (a) NCBRF
Disruptive Behavior Total (D-Total) Score as a function of treatment group (Augmented vs. Basic) over time. (b) NCBRF Positive
Social Subscale Score as a function of treatment group (Augmented vs. Basic) over time. LOCF, last-observation-carried forward. Note:
means and standard errors are shown.
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TABLE 4. LAST-OBSERVATION-CARRIED-FORWARD COMPARISON OF BASIC VERSUS AUGMENTED ON NISONGER
CHILD BEHAVIOR RATING ForM: TypPICAL IQ VERSION AND ANTISOCIAL BEHAVIOR SCALE

p-Values
LOCF measures BL Week 3 Week 9 Week 21 Trt by visit interaction Week 9* Week 21°
NCBRF
Basic, n 84 82 80 80
Augmented, n 84 75 73 73
D-Total
Basic 43.5 (10.3) 24.9 (15.3) 17.8 (15.0) 20.5 (14.6) 0.0487 0.0102¢ 0.058°¢
Augmented 42.2 (10.3) 25.9 (15.2) 12.1 (10.9) 16.0 (13.1)
Positive social
Basic 9.1 4.2) 13.6 (4.7) 15.4 (6.6) 15.1 (6.6) 0.0961 0.0058 0.005
Augmented 10.0 (3.7) 13.8 (5.6) 18.2 (7.0) 18.0 (6.7)
ABS
Basic, n 84 75 75
Augmented, n 84 71 71
Reactive
Basic 15.9 (1.8) 12.3 (3.1) 12.7 (3.2) 0.1887 0.0051 0.0314
Augmented 15.5 (2.4) 10.9 (2.7) 11.7 (2.7)

“Between-group differences at week 9.
PBetween-group differences at week 21.
“Square root transformation.

ABS, Antisocial Behavior Scale; BL, baseline; LOCEF, last-observation-carried-forward; NCBRF, Nisonger Child Behavior Rating Form.

The mean prolactin concentration decreased from 33.4+23.5ng/
mL (week 9) t026.9£23.0 ng/mL (week 21) in the Augmented group
(p=0.0054). For Basic, the respective mean values were 7.1 8.1 to
7.9£12.9ng/mL. Prolactin concentrations higher than 18.0ng/mL
for boys and 30.0 ng/mL for girls designated a threshold for elevated
prolactin. At week 21, prolactin elevation was significantly more
common in Augmented (46%) than in Basic (3%). The number of
patients with a prolactin concentration above 50 ng/mL at week 21
was eight (17%) in Augmented and one (3%) in Basic. No partici-

pants had a prolactin concentration >100ng/mL, gynecomastia, or
breast enlargement during the Extension.

Discussion

Summary of extension-only observations

Our findings are somewhat complex, so we summarize them
here for clarity. To recap the behavioral changes that occurred only
during the Extension for these clinical responders, no between-group

TABLE 5. ADVERSE EVENTS IN TWO OR MORE PARTICIPANTS IN ANY SINGLE TREATMENT GROUP
AT ANY STUDY VISIT (OBSERVED CASES)

Week 13 Week 17 Week 21
Basic Augmented Basic Augmented Basic Augmented
n=49 (%) n=>54 (%) n=42 (%) n=50 (%) n=41 (%) n=47 (%)
Headache 5 (10) 6 (11)
Difficulty initiating sleep 7 (14) 2 4) 4 (10) 2 4) 2(5)
Cough 4 (8) 24) 3() 3 (6) 2(5) 24
Appetite increase 6 (11) 2 (5
Anxiety 2 4) 3 (6)
Enuresis 3 (6) 2 (5) 2 4)
Musculoskeletal injury 2 (4)
Behavioral, NOS 24
Rhinorrhea 3 (6)
Sedation 3 (6) 4 (10) 2 (5)
Appetite decrease 3()
Constipation 2 4)
Fever 24 3 (6)
Nasal congestion 24
Otitis media 24
Pharyngitis (strep) 24
Oral/dental injury 2(5
Bronchopulmonary congestion 24

NOS, not otherwise specified.
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comparisons showed significant deterioration favoring Basic or
Augmented during the Extension. Regardless of how the participants
improved by end of the acute trial, they stayed improved, at similar
percentages, in the Extension. The marginal Positive Social subscale
difference between treatments approached significance (p=0.06)
favoring Augmented, which is of interest as this variable was one of
two significant NCBRF variables in the acute trial (the other being D-
Total). Statistically significant deterioration was seen over time
within Basic on the NCBRF D-Total, Overly Sensitive, ADHD, and
Withdrawn/Dysphoric subscales; within Augmented, deterioration
occurred for D-Total and ADHD. Nevertheless, on a group basis,
these changes were modest and of little clinical importance. Group-
by-time analyses failed to show any significant changes (Table 2B)
indicating that the minor changes associated with time did not in-
dicate differences between treatment groups.

For the ABS (Table 3B), parent ratings of the Basic group indi-
cated mild within-participant worsening in Proactive Aggression
from week 9 to 21, whereas within Augmented treatment, no signif-
icant worsening occurred (Table 3B). Once again, the mean changes
were minor and all group-by-time analyses showed no significant
differences.

All in all, these outcomes are in line with our hypotheses. Es-
sentially, the findings indicate that children who were responders at
week 9 generally continued to be responders over the ensuing 12
weeks. The slight clinical slippage (as reflected by increases in mean
scores) could be explained as possible regression to the mean with
time, because entry to the Extension required selection for substan-
tial improvement. To place the changes over the Extension in more
clinical terms, where deterioration occurred, it is possible that dosing
needed to be increased slightly (whereas doses were basically stable
throughout), or that some tolerance to treatment developed, or that
the booster parent management sessions were too infrequent or
poorly attended to avoid any clinical deterioration. Nevertheless,
clinical improvement was mostly stable for both groups.

These positive results for clinical responders out to week 21
were substantially better than our follow-up results derived from
week 52 assessments (i.e., one year after the baseline) (Gadow et al.
2016). In that follow-up study, two-thirds of participants were rated
as symptomatic (i.e., CGI-S scores 23). By parent rating, 45% of
children were impaired from ADHD, noncompliant, or aggressive
behavior. Important differences between the circumstances leading
to week 21 and the week 52 follow-up are that all treatments were
free to week 21, PT was still available to participants, and treatment
remained structured with regular monthly contact with the clinical
teams. Following week 21, medication was no longer provided free
of cost, and services had to be obtained through the usual com-
munity resources. In fact, 42% of Augmented patients stopped one
or both drugs by 52 weeks (although 77% of them were receiving
psychotropic medication at follow-up). Clearly, both Basic and
Augmented treatments were largely successful for children who
responded in the short term, and suggest that there is a need,
somehow, to continue these essential services to such severely af-
flicted children and families. This difference between well-
monitored study-directed treatment and subsequent treatment
found in the community is consistent with findings of the Multi-
modal Treatment Study of ADHD (the MTA). Although the MTA
sample was not selected for severe aggression as this one was, 54%
did have a comorbid DBD (MTA Cooperative Group 1999a). In the
MTA, the treatment groups assigned study-supplied medication
fared significantly better for 14 months than the group who received
treatment as usual in the community (MTA Cooperative Group
1999b; Arnold et al. 2004). At the 24-month follow-up, the ran-
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domly assigned MTA treatment groups still differed significantly in
both symptoms and medication use, with the medication difference
mediating the symptom difference (MTA Cooperative Group
2004). However, symptoms converged across treatment groups by
36-month follow-up (Jensen et al. 2007), and medication use de-
clined significantly by 8 years (Molina et al. 2009).

Findings from acute trial to end of extension

Taking a different perspective, we also examined changes in
functioning from end of week 3 (when RIS was introduced for
Augmented) to week 21. Hence, the LOCF analyses mapped attrition
for 154 participants, including nonresponders and those declining
participation in the Extension, from week 3 of the acute trial to
endpoint of the Extension. For these comparisons, we only analyzed
the three variables that were significant in the first report of the acute
study (Aman et al. 2014). Interestingly, these showed marginally
better NCBRF scores for disruptive behavior (D-Total, p=0.058,
d=0.29), significantly better Positive Social behavior (p=0.005,
d=0.44), and better Reactive Aggression scores (p=0.03, d=0.36)
for Augmented treatment. Figure 3 and Table 4 graphically demon-
strate what “‘signal” was lost when clinical nonresponders were re-
moved from analyses. We do not know what clinical significance to
attach to enhanced social behavior in the context of DBDs, although
logically it would seem to be beneficial. The interplay of positive
social behavior and disruptive behavior appears to be a potentially
productive although challenging avenue for future research.

The attrition analysis also included nonresponders and dropouts
from end of week 3 through endpoint of the acute trial, and partic-
ipants whose parents declined to join the Extension. This was a
secondary analysis and it did not reflect large differences between
groups and treatments. Nevertheless, the treatment failures were
likely important to the families and children affected, so we certainly
cannot discount them, secondary or not. If there are future studies of
this type, we feel that it would be informative to follow all study
participants into any treatment extension. The reality in this trial was
that all initial responders, regardless of treatment, tended to fare quite
well. Any differences appear to reside more among the children who
did not respond well acutely to their assigned treatments or dropped
out. Although the comparison of Basic and Augmented group out-
comes in the attrition analysis was not statistically significant
(p=0.054), some clinicians may consider the difference in survival
(42% for Basic; 58% for Augmented) as clinically significant.

We were only able to find one other study that randomized
typical-I1Q children with DBDs to ongoing antipsychotic treatment.
Reyes et al. (2006) assigned 335 clinical responders to continued
risperidone (n=167) or placebo replacement (n=159) for a period
of 24 weeks. Of those assigned to placebo, 47% had a symptom
recurrence, compared with 28 % maintained on risperidone (derived
from CONSORT diagram; p=0.002). By comparison, in this study,
16% of children assigned to Basic and 13% of those assigned to
Augmented had symptom recurrence. Thus, the outcomes were
remarkably good in the current study. A likely explanation for the
difference in results relates to differences in study design. In the
report by Reyes et al., all patients initially received the same open-
label treatment (i.e., risperidone), and only responders were sub-
sequently randomized on initiating ongoing treatment. In our study,
there was no randomization on entering the ongoing treatment
phase—patients entered the maintenance phase (Extension) on two
different treatment regimens and were continued on the same blinded
pharmacotherapy. Other possible explanations for between-study
differences include (1) the shorter Extension period (12 weeks here;
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24 weeks in Reyes et al.), (2) medication differences (all participants
received at least one medication in TOSCA), (3) the fact that all
participating families initially received PT, and (d) that all were of-
fered booster parent management sessions in the Extension. Hence,
the fact that we followed established responders who continued to
receive their assigned drug treatments and whose parents had the
potential benefit of PT seemed to auger well for the intermediate-term
outcome of clinical responders who initially presented with very
severe symptoms.

Adverse events

There were few surprises in terms of AEs. A large proportion of
participants were overweight when they enrolled. Therefore, the
slight weight loss observed for Basic was a net benefit for most
children affected, and the maintenance of constant weight for chil-
dren within Augmented implies sustained overweight status for many
children in this treatment. Difficulty initiating sleep was common
even before the trial commenced, with ~27% of participants (evenly
distributed within Basic and Augmented) experiencing some diffi-
culty during baseline of the acute study. To be recorded as an AE
during the study, sleep difficulty either had to abate and then worsen
or simply worsen relative to baseline. Difficulty initiating sleep was
problematic both in the acute trial and the Extension for several
children, especially within Basic. This may have been the result of
stimulant monotherapy.

By comparison, Findling et al. (2004) reported a 48-week study of
open-label risperidone in 107 children with DBDs. Their IQs were
below 85, age ranged from 5 to 12 years (mean=9), mean dose was
1.51 mg/day, and NCBRF Conduct Problem subscale cutoff (=24)
similar to that in our acute study (Aman et al. 2014). Findling et al.
reported the following as the most common AEs: somnolence (33%),
headache (33%), rhinitis (28%), and unacceptable weight gain
(21%). Treatment was terminated because of weight increase (n=4),
depression (n=3), suicide attempt (n=2), dystonia (n=1), and
emotional lability (n=1). On average, it seems that AEs normally
attributed to risperidone were lower in the present study. Itis possible
that some of these AEs (e.g., somnolence, weight gain) may have
been partially offset by the stimulants that were begun 3 weeks
before the risperidone. This possibility will be one issue addressed in
a planned subsequent article to be devoted to AEs alone.

Table 6 summarizes changes in prolactin concentration and weight
of participants over the entire 21 weeks—from the acute trial to the
end of the Extension.

TABLE 6. LAST-OBSERVATION-CARRIED-FORWARD ANALYSIS

Prolactin Weight

Basic Mean  SD Basic Mean  SD
Week -1% (screen) 15.33 525 Week O (BL) 3243 9.62
Week 9 16.09 7.15 Week 9 31.11 9.16
Week 21 17.02 22.64 Week 21 3130 9.32
Augmented Augmented

Week -1% (screen) 15.27 5.09 Week 0 (BL) 36.79 14.58
Week 9 39.09 21.77 Week 9 3772 1492
Week 21 3499 21.54 Week 21 39.40 15.35

Mean and SD for participant prolactin concentration and weight by
study visit.

“Week -1 refers to the screen that preceded study BL.

BL, baseline; SD, standard deviation.

Aman et al. (2004) assessed AEs and behavioral effects in 155
children who took part in two 6-week randomized clinical trials
(RCTs) of risperidone and placebo. About half of the participants
were previously prescribed psychostimulants, and these were
continued unchanged during the RCT. Statistical analyses com-
pared the effects of previously prescribed stimulants (or not) with
and without concomitant risperidone. The presence of stimulant did
not have any significant effect on the appearance of new AEs,
including appetite increase, somnolence, and insomnia. Thus, the
presence of previously prescribed stimulants did not appear to alter
the emergence of AEs in the study by Aman et al.

In summary, both study treatments were generally well-tolerated.
Rates of reported AEs decreased over time. Only one patient dis-
continued due to AEs. Changes in weight, laboratory, and other
physical parameters (including extrapyramidal side effects) appeared
clinically unremarkable.

Limitations

Some limitations of the study include the following. First, the
sample size at 21 weeks was modest. Less than two-thirds of those in
the acute trial participated in the Extension. The study was not
powered definitively to test similarities or differences between Basic
and Augmented interventions out to 21 weeks of extended treatment.
Also, the LOCF and attrition comparisons were exploratory, rather
than primary questions. They were intended to clarify how the acute
advantage from Augmented treatment, clearly helpful in the acute
study, projected forward to week 21 status. Excluded from the LOC
analyses were the 3 Basic and 11 Augmented participants who
dropped out before week 3. The main purposes of the Extension were
to check durability of good responses and accumulation of side ef-
fects. We did not intend to follow treatment failures from the acute
trial or the responders who declined to join the Extension. Ethically,
it would have been difficult to justify retaining the treatment failures
on their suboptimal treatments. We did not correct for multiplicity of
analyses, and therefore, some of the significant outcomes reported
here may well have occurred by chance. We do know from our
demographic comparisons that mothers of the Extension participants
had higher levels of education (p=0.02) than responders who de-
clined. That being said, it would be helpful to know more about
the clinical and environmental circumstances of the children whom
we could not follow. In a sense then, the representativeness of the
Extension sample is likely diminished and slightly slanted more
toward educationally advantaged families, which would lead to
improved outcomes. Nevertheless, the sample in this and other
TOSCA reports is informative because of the overall severity of
aggressiveness, careful evaluation, exposure to common treatment
combinations, and geographic dispersion across multiple sites.

Conclusion

To summarize, our comparison of clinical responders showed no
group differences from week 9 to 21 on numerous clinical outcome
measures. However, exploratory analyses indicated that when we
included nonresponders (acute study) from week 3 forward and
responders who were nonparticipants in the Extension, there was
evidence suggesting that modestly better outcomes occurred in
those assigned to Augmented. To some extent, this further supports
several outcomes observed in our acute study; much of the differ-
ence between the two treatments seems to have occurred in terms of
different response rates in the acute trial and possibly differential
attrition during the first 3 weeks. Irrespective of these observations,
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children who initially received and responded to STIM+PT (i.e.,
both groups) generally did quite well over time.

Clinical Implications and Clinical Significance

Practitioners treating children with severe physical aggression
and ADHD can hope for reasonably good success in the short and
medium term once these children have shown a positive response to
PT+STIM and/or PT+STIM+RIS. In general, there may be modest
deterioration over a period of weeks to a few months, providing
they actually receive the kind of care described herein. The pres-
ence of stimulant, past exposure to PT, and continued availability of
PT appear to auger for a relatively good medium-term outcome.
When analyzed from the point of adding risperidone (i.e., end of
week 3 forward), children receiving Augmented (PT+STIM+RIS)
displayed less reactive aggression and more positive social be-
havior. There was a suggestion that fewer children receiving
Augmented (PT+STIM+RIS) relapsed from week O through 21 than
with Basic treatment.
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