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Abstract

Objective: The purpose of this study was to assess lisdexamfetamine dimesylate (LDX) treatment effects based on baseline
emotional control dysfunction in children with attention-deficit/hyperactivity disorder (ADHD) categorized with or without
impairments of executive function (EF) emotional control.

Methods: Post-hoc analyses of a 7 week, open-label LDX study in children with ADHD (American Psychiatric Association,
Diagnostic and Statistical Manual of Mental Disorders, 4th ed., Text Revision [DSM-IV-TR] defined) and impairments in EF
control of emotional response. At baseline, participants were dichotomized by Behavior Rating Inventory of EF (BRIEF)
emotional control domain T-scores of =65 (with impairment) or <65 (without impairment). ADHD Rating Scale-IV
(ADHD-RS-1V), BRIEF Global Executive Composite and emotional control domain, Expression and Emotion Scale for
Children (EESC) scores, Pearson correlations for BRIEF versus ADHD-RS-1V and EESC, and Clinical Global Impressions
scores were assessed at baseline and end of study (week 7)/early termination (EOS/ET) by baseline category of BRIEF
emotional control impairment. Safety assessments included treatment-emergent adverse events (TEAEs).

Results: Atbaseline and EOS/ET, respectively, 53.0% and 20.7% met criteria for emotional control impairment. Participants
with and without emotional control impairments had similar ADHD-RS-IV change scores. Mean (SD) change from baseline
for those with and without emotional control impairments were —20.8 (12.89) and —14.6 (11.25) for BRIEF global scores
and —16.0 (13.19) and —5.0 (9.48) for BRIEF emotional control domain scores. Participants with emotional control im-
pairments had greater mean EESC total score changes. BRIEF emotional control domain and all ADHD-RS-IV scores
indicated moderate correlations between change scores (all p <0.0001). Overall, 84.9% of participants had TEAEs (mostly
mild-to-moderate in severity); 3.8% discontinued because of TEAEs.

Conclusions: The proportion of children with behavioral impairments in EF control of emotional response decreased during
LDX treatment. ADHD symptoms improved in both groups. The moderate correlations between EF behaviors and ADHD
symptoms suggest there may be utility in evaluating behavioral domains beyond core ADHD symptoms.

Introduction

LTHOUGH ATTENTION-DEFICIT/HYPERACTIVITY — DISORDER
(ADHD) is commonly conceptualized as a behavioral disor-
der, it is also associated with significant difficulties in emotional
control (Strine et al. 2006). Behavioral aspects of emotional ex-
pression can be positive (e.g., happiness, creativity, confidence)
and negative (e.g., temper outbursts, mood lability, dysphoria)

(Perwien et al. 2008; Findling et al. 2009). Using a parent-reported
strengths and difficulties questionnaire, the 2003 National Health
Information Survey found that emotional expression in children
and adolescents (ages 4—17 years) with ADHD is often more labile
than that of those without ADHD (23.0% vs 6.3%, respectively)
(Strine et al. 2006).

Sobanski and colleagues reported that the core symptoms of
ADHD, especially hyperactivity/impulsivity symptoms, were more
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pronounced with increasing severity of emotional lability (Sobanski
et al. 2010). However, the cause of emotional difficulties in patients
with ADHD is not well understood. Emotional symptoms and defi-
cits in emotional control may be integral to ADHD (Barkley 2010;
Barkley and Murphy 2010). Conversely, they may also be related to
comorbid disorders (Biederman et al. 1996) and/or treatment (psy-
chostimulants) effects (American Academy of Pediatrics Sub-
committee on Attention-Deficit/Hyperactivity ~Disorder and
Committee on Quality Improvement 2001; Kratochvil et al. 2007).

Recently, validated clinical questionnaires have been used to
assess aspects of emotional expression in ADHD. The Expression
and Emotion Scale for Children (EESC) (Perwien et al. 2008) is a
validated measure of emotional expression in children. The Be-
havior Rating Inventory of Executive Function (BRIEF) (Gioia
et al. 2000) is a validated measure of executive function (EF) in
children and includes an emotional control subscale. This subscale
assesses EF behavioral control over emotional expression. A
study using the parent-rated BRIEF found that preschoolers with
ADHD were rated as having significantly higher T-scores versus
controls on BRIEF subscales, including the emotional control
subscale (Mahone and Hoffman 2007). Moreover, difficulties in
self-regulation of affect or emotion may be another key feature of
children with ADHD. They are commonly described by their par-
ents, teachers, and clinicians as having more pronounced highs
and lows in emotional expression and regulation, in addition to
core ADHD symptoms (Anastopoulos et al. 2010).

Psychostimulants have been reported to improve or worsen
emotional symptoms (Ahmann et al. 1993; Gillberg et al. 1997;
Short et al. 2004; Katic et al. 2012). Lisdexamfetamine dimesylate
(LDX), a long-acting prodrug psychostimulant, is indicated for
ADHD treatment in children (6-12 years of age), adolescents (13—
17 years of age), and adults (Vyvanse package insert 2012). The
EESC, which assessed emotional symptoms, and the BRIEF, which
assessed emotional control, were secondary outcome measures in a
7 week, open-label, dose-optimization study of LDX (Findling
et al. 2009) in children (6-12 years of age) with ADHD. LDX
demonstrated small but statistically significant improvements in
emotional lability on the clinician-administered, parent/caregiver-
reported EESC total and subscale (positive emotions, emotional
flatness, and emotional lability) scores (Findling et al. 2009).

In a further post-hoc analysis of EESC findings, LDX treatment
was not associated with overall clinical worsening of emotional
expression in most children (Katic et al. 2012). The majority of
participants showed no meaningful change in EESC scores. How-
ever, more participants were categorized as improved, with an end
of study/early termination (EOS/ET) score <1 standard error of
measurement (SEM) of baseline score, than were categorized as
worsened, with an EOS/ET score >1 SEM of baseline score.

The aim of the current post-hoc analyses of this 7 week, open-
label study (Findling et al. 2009) was to assess treatment outcomes
based on participants’ status as having, or not having, impaired EF
behavioral control of emotional expression. ADHD symptoms,
BRIEF Global Executive Composite (GEC) scores, EESC scores,
and Clinical Global Impressions (CGI) scores were assessed in
children with or without emotional control impairments based on
the baseline and EOS/ET BRIEF emotional control classifications.

Methods
Study design

Study methodology was previously reported in detail (Findling
et al. 2009). Post-hoc analyses of a 7 week, open-label, multicenter
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dose-optimization study of LDX (20-70 mg/d) in children with a
primary ADHD diagnosis were conducted. The EESC can be used
in a clinical setting to determine changes in emotional expression in
children receiving pharmacotherapy for ADHD (Kratochvil et al.
2007). However, it is difficult to use the EESC to categorize pa-
tients by poor or normal emotional expression, as the EESC lacks
established criteria to dichotomize patients by level of emotional
expression (poor vs. normal). The variance for EESC scores is large
also. However, the BRIEF scale possesses criteria to characterize
these differences. For these reasons, the current analysis used the
BRIEF scale to dichotomize children as being with or without
impairments in EF behavioral control of emotional response prior
to treatment. LDX treatment effects were also assessed based on
these groups dichotomized by baseline dysfunction in emotional
control.

This study was conducted in accordance with current applicable
regulations, with International Conference on Harmonization of
Good Clinical Practice and local ethical and legal requirements.
The study also complied with the principles of the 18th World
Medical Assembly (Helsinki 1964) and amendments of the 29th
(Tokyo 1975), 35th (Venice 1983), 41st (Hong Kong 1989), and
48th (South Africa 1996) World Medical Assemblies, Declaration
of Helsinki. The study protocol and amendments, as well as the
parent/legally authorized representative’s informed consent and
the participant’s assent forms, were submitted in writing to the
Institutional Review Board/Independent Ethics Committee and
approved.

Key inclusion/exclusion criteria

Study participants were children (6-12 years of age) with a
primary ADHD diagnosis by Diagnostic and Statistical Manual of
Mental Disorders, 4th ed., Text Revision (DSM-IV-TR) (American
Psychiatric Association 2000) criteria and a baseline ADHD Rating
Scale IV (ADHD-RS-1V) total score of >28 (DuPaul et al. 1998).
Participants exhibited age-appropriate intellectual functioning.
They had blood pressure measurements within the 95th percentile
for age, sex, and height at screening and/or baseline.

Exclusion criteria included: comorbid conduct disorder; most
Axis I or II psychiatric diagnoses; a history of seizures or tic dis-
orders; abnormal thyroid function; any condition that affects car-
diac performance; a concurrent chronic or acute illness or unstable
medical condition; and a documented allergy, hypersensitivity, or
intolerance to amphetamines. Participants taking other medications
that have central nervous system effects or affect performance,
such as sedating antihistamines, were excluded. Also excluded
were those whose ADHD symptoms were well controlled on their
current ADHD medication with acceptable tolerability.

Efficacy measures

The primary efficacy measure (ADHD-RS-IV) was evaluated at
baseline (week 0) and at each postbaseline weekly visit through the
EOS/ET. Of the secondary efficacy assessments in the present
analysis, the BRIEF and EESC were evaluated at baseline and
EOS/ET. The CGI-Severity (CGI-S) scale was evaluated at base-
line and the CGI-Improvement (CGI-I) scale weekly thereafter to
EOS/ET. Description of these assessments follows.

Primary efficacy measure: Clinician-reported ADHD-RS-
IV. Primary efficacy data, using the clinician-reported ADHD-
RS-IV (primary efficacy measure), has been previously reported in
detail (Findling et al. 2009). The ADHD-RS-1V is an 18 item scale
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designed to reflect current ADHD symptomatology. Based on
DSM-IV-TR ADHD criteria, the ADHD-RS-IV has 18 symptom
items that include 9 inattention and 9 hyperactivity/impulsivity
items. Each item is scored from O (never or rarely) to 3 (very often),
with a total possible score ranging from 0 to 54. Higher scores
indicate greater ADHD symptom severity (DuPaul et al. 1998;
Faries et al. 2001).

Parent-reported BRIEF. The BRIEF is a parent-reported
assessment of EF behavioral impairments, using discrete, observ-
able behaviors. It is categorized into eight domains: inhibition,
shifting, emotional control, initiation, working memory, planning/
organizing, organizing materials, and monitoring (Gioia et al.
2000). The emotional control domain is a 10 item subscale mea-
suring EF control over behaviors reflecting emotional response.
Items include such behaviors as ‘“Has explosive, angry outbursts,”
or “‘Becomes tearful easily.”

The BRIEF is scored using T-scores. The normative population
T-score mean is 50 and the standard deviation (SD) is 10. A
T-score >1.5 SD of the normative mean (>65) can be used to
characterize someone as impaired. At baseline and EOS/ET, par-
ticipants were classified as either having (T-score =65) or not
having (T-score < 65) impairments in the BRIEF emotional control
domain.

Clinician-administered, parent-reported EESC. The cli-
nician-administered EESC is a 29 item measure assessing parents’
report of positive and negative aspects of emotion and expression
(Perwien et al. 2008). At baseline and EOS/ET, the EESC (original
version) was completed. For the EESC, 29 items assess positive
(e.g., confidence and friendliness) and negative (e.g., mood swings
and flat mood) aspects of emotional expression over the preceding 2
weeks of medication use. These items are scored from 1 (not at all
true) to 5 (very much true), with an EESC total score range of 29—
145 (Perwien et al. 2008). The EESC has three subscales: Positive
emotions (range of scores, 13-65), emotional flatness (range of
scores, 10-50), and emotional lability (range of scores, 5-25).
Responses to the positive emotions subscale are reversed during
scoring so that, on all scales, higher scores indicate poorer emo-
tional expression (Perwien et al. 2008).

CGl. The clinician-rated CGI-S (Guy 1976), completed at
baseline, allows for a global evaluation of the patient’s illness se-
verity level, using a seven point scale from 1 (normal, not at all ill)
to 7 (among the most extremely ill). The clinician-reported CGI-I
scale, which was completed postbaseline, rated a participant’s
global improvement over time. The CGI-1 is based on a seven point
scale, ranging from 1 (very much improved) to 7 (very much
worse). Post-hoc analyses were conducted to assess mean baseline
CGI-S for participants with and without BRIEF emotional control
impairments at baseline and EOS/ET. The CGI-I evaluated
those with and without BRIEF emotional control impairments at
EOS/ET.

Statistical analysis

ADHD-RS-IV, BRIEF GEC, and EESC scores at baseline and
EOS/ET were examined by BRIEF emotional control baseline
classifications. Because of the post-hoc nature of these analyses and
the relatively small subgroups, no comparative statistical analyses
of dichotomized emotional control categories were performed be-
tween groups. However, summary statistics were generated.
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Post-hoc Pearson product-moment correlation was used to as-
sess the linear relationship between BRIEF emotional control do-
main scores and ADHD-RS-IV scores, and between BRIEF
emotional control scores and EESC scores at baseline, at EOS/ET,
and for change from baseline to EOS/ET. Participants with both
baseline and EOS/ET assessments were included in these analyses.
Pearson positive correlations range from 0.1 to 0.3 for small cor-
relations, 0.3 to 0.5 for moderate correlations, and 0.5 to 1.0 for
strong correlations. Efficacy data in the present analysis are re-
ported as mean (SD) values.

Safety

Safety measures have been previously reported in detail and
included treatment-emergent adverse events (TEAEs) (Findling
etal. 2009). As the present analysis is focused on emotional lability,
additional reporting of TEAEs relating to emotional lability are
presented.

Results
Disposition, baseline demographics

Detailed disposition and baseline demographics were previously
reported for the overall population (Findling et al. 2009). In sum-
mary, 317 of 318 (99.7%) participants enrolled in the overall
population were included in the safety population, 316 (99.4%)
were included in the intention-to-treat (ITT) population, and 278
(87.4%) completed the study. Forty participants were discontinued.
Most participants in the safety population were male (70.7%), non-
Hispanic/non-Latino (82.6%), white (70.7%), and of the combined
ADHD subtype (81.7%).

There were 315 participants dichotomized by BRIEF emotional
control at baseline for ADHD-RS-IV total scores, ADHD-RS-IV
inattention and hyperactivity/impulsivity subscale scores, and the
BRIEF GEC and emotional control subscale T-score assessments.
For the EESC total score assessment, 312 participants were di-
chotomized by baseline BRIEF emotional control category.

Clinician-reported ADHD-RS-IV

Among participants with baseline and EOS/ET assessments for
ADHD-RS-IV total and subscale scores, 167 of 315 children
(53.0%) had impairments, and 148 (47.0%) did not have impair-
ments in BRIEF emotional control at baseline. The mean (SD)
change scores from baseline to EOS/ET in ADHD-RS-IV total and
subscale scores were similar for participants with and without
impairments in BRIEF emotional control (Fig. 1).

Parent-reported BRIEF

Participants categorized as having emotional control impairments
had a baseline mean (SD) BRIEF GEC T-score of 78.9 (7.20), which
was numerically greater than that of children without emotional
control impairments (68.4 [7.24]). Improvement was observed in both
groups at EOS/ET, with amean (SD) GEC T-score of 58.1 (12.95) and
53.7 (10.28) for those with and without emotional control impair-
ments, respectively. The impaired emotional control group demon-
strated a greater mean (SD) numerical change at EOS/ET from
baseline relative to the unimpaired emotional control group. Change
scores were —20.8 (12.89) and —14.6 (11.25), respectively (Fig. 2).

At baseline, the mean (SD) BRIEF emotional control subscale
T-score for participants categorized with emotional control impair-
ments (75.3 [6.16]) was numerically greater than for those not
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impaired (53.7 [8.17]). The mean (SD) T-score change from baseline
at EOS/ET on the BRIEF emotional control domain was numerically
greater for those with impaired emotional control (—16.0 [13.19]) than
for those without emotional control impairments (—5.0 [9.48]).

Clinician-administered, parent-reported EESC

The EESC was recorded for 312 participants at baseline. When
stratified by baseline BRIEF emotional control T-scores, 164
(52.6%) of these participants had emotional control impairments
and 148 (47.4%) had no emotional control impairments. Mean
baseline, EOS/ET, and change from baseline EESC total and sub-
scale scores were generally numerically larger in the group of
participants with (vs. without) baseline impairments by BRIEF

emotional control scores (Fig. 3). No difference in mean change from
baseline for EESC positive emotions subscale scores was noted
between those with and those without baseline BRIEF emotional
control impairments. The EESC was recorded for 305 children at
EOS/ET. When stratified by EOS/ET BRIEF emotional control
impairments, 63 (20.7%) children had emotional control impair-
ments and 242 (79.3%) had no emotional control impairments.

Pearson correlation coefficients

At baseline, Pearson correlation coefficients were moderate
between the BRIEF emotional control domain and the ADHD-RS-
IV total and hyperactivity/impulsivity subscale scores (Table 1).
However, there was no significant correlation observed with
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FIG. 2. Mean (SD) BRIEF GEC and BRIEF emotional control T-scores by baseline BRIEF emotional control T-score category at
baseline and EOS/ET. BRIEF, Behavior Rating Inventory of Executive Function; EC, emotional control; EOS/ET, end of study/early
termination; GEC, Global Executive Composite.
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FIG. 3. Mean (SD) EESC total and subscale scores by baseline BRIEF emotional control T-score category at baseline and EOS/ET.
BRIEF, Behavior Rating Inventory of Executive Function; EESC, Expression and Emotion Scale for Children; EOS/ET, end-of-study/

early termination.

BRIEF emotional control domain T-scores and ADHD-RS-1V in-
attention subscale scores (Table 1).

Changes from baseline to EOS/ET showed moderate correla-
tions for ADHD-RS-IV total score and inattention and hyper-
activity/impulsivity subscale scores (all p <0.0001) versus the BRIEF
emotional control domain T-scores. At baseline, weak-to-moderate
correlations were seen between the BRIEF emotional control domain
T-scores and EESC total, positive emotions, and emotional flatness
scores (p<0.0006). Emotional lability scores, however, were
strongly correlated (~0.7) (Table 2). Moderate correlation coeffi-
cients in change from baseline to EOS/ET were noted between the
BRIEF emotional control domain T-scores and the EESC total,
positive emotions, and emotional flatness scores (p <0.0001) (Table
2). Also, correlations were relatively strong (~0.7) between the
BRIEF emotional control domain T-scores and the EESC emotional
lability scores in change from baseline to EOS/ET.

caGl

As categorized by baseline BRIEF emotional control T-scores,
the mean (SD) baseline CGI-S ratings, were 4.8 (0.69) for those

participants with emotional control impairments (n=167) and 4.6
(0.68) for those without emotional control impairments (n=148).
As categorized by EOS/ET BRIEF emotional control T-scores, the
mean (SD) EOS/ET CGI-I ratings were 2.0 (1.02) for those with
emotional control impairments (n=65) and 1.4 (0.65) for those
without emotional control impairments (n=243).

Safety

The safety findings of this study have been previously reported
in detail (Findling et al. 2009). The majority of study participants in
the overall safety population (269/317; 84.9%) experienced TEAEs
with LDX treatment (all doses). Most reported TEAEs were mild to
moderate in severity, and TEAEs resulted in discontinuation for 12
of 317 (3.8%) participants. TEAEs reported by >10% of study
participants with LDX treatment (all doses) included decreased
appetite (43.2%), decreased weight (17.0%), insomnia (16.1%),
irritability (16.1%), headache (13.9%), upper abdominal pain
(13.2%), and initial insomnia (11.4%).

TEAESs reported by study participants that may have been related
to emotional control impairment included irritability (16.1%),
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TABLE 1. PEARSON CORRELATION BETWEEN BASELINE
BRIEF EMoTIONAL CONTROL DOMAIN T-SCORES
AND ADHD-RS-IV Scores (v=316)

ADHD-RS-1V Score:
Pearson correlation coefficient (p value)

Hyperactivity/

BRIEF Emotional Inattention Impulsivity
Control Subscale Total Subscale Subscale
Baseline 0.3159 0.0729 0.3314

(<0.0001) (0.1969) (<0.0001)
EOS/ET 0.4717 0.4133 0.4553

(<0.0001) (<0.0001) (<0.0001)
Change from baseline 0.4170 0.3425 0.3823

(<0.0001) (<0.0001) (<0.0001)

ADHD-RS-1V, Attention-Deficit/Hyperactivity Disorder Rating Scale
IV; BRIEF, Behavior Rating Inventory of Executive Function; EOS/ET,
end of study/early termination.

affect lability (7.3%), anxiety (1.3%), tearfulness (1.3%), ag-
gression (0.9%), agitation (0.9%), flat affect (0.9%), mood
swings (0.6%), restlessness (0.6%), crying (0.3%), dysphoria
(0.3%), and nervousness (0.3%). Moreover, there were six par-
ticipants who were discontinued because of these types of
emotional control-related TEAEs. All six participants had
baseline BRIEF GEC T-scores >65 (66, 70, 74,77, 78, and 84),
indicating impairment. Two participants, both treated with
20 mg/day LDX, were discontinued because of treatment-
related, mild affect/emotional lability. For each event, safety
concerns were resolved, as assessed by the investigator, within 1
week of treatment cessation (1 day and 4 days after participants
were discontinued). Other TEAEs that were associated with
emotional control and led to discontinuation included severe
irritability (20 mg/day LDX), moderate irritability (30 mg/day
LDX), moderate aggression and irritability (40 mg/day LDX),
and mild aggression/temper outburst (20 mg/day LDX). All
TEAEs but the last were considered resolved at EOS/ET as as-
sessed by the investigator.

Discussion

A greater proportion of children with ADHD were categorized
with BRIEF emotional control impairments prior to treatment with
LDX (53.0%), than after 7 weeks of LDX treatment (20.7%). Im-
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provements observed in ADHD symptoms were similar irrespec-
tive of BRIEF emotional control impairments at baseline. As might
be expected, children with impairments in the BRIEF emotional
control domain had higher initial BRIEF GEC T-scores than those
without impairments. They also showed greater improvement, so
that at EOS/ET, the two groups had similar GEC T-scores. More-
over, the large proportion of children with emotional control im-
pairments at baseline suggests that an assessment of emotional
status should be considered in addition to assessments of core
ADHD symptoms when evaluating clinical outcomes.

Moderate correlations were noted between the BRIEF emotional
control domain and all ADHD-RS-IV scores, EESC total, and most
EESC subscale scores at baseline and EOS/ET. Correlations be-
tween BRIEF emotional control subscale T-scores and EESC
emotional lability subscale scores were relatively higher compared
with other domains and scores. These findings suggest a closer
relationship for these aspects of emotional behavior. Global illness
severity and improvement appeared similar for children catego-
rized with and without BRIEF emotional control impairments.

Results from the present analysis were consistent with data from
recent post-hoc analyses (Childress et al. 2012) of a double-blind,
placebo-controlled 4 week LDX trial. This trial stratified children
with ADHD into categories of “with’’ and ‘‘without” prominent
emotional lability impairments at baseline (e.g., based on scores of
<3 or >3 on Conners’ Parent Rating Scale items of anger, loss
of temper, and irritability). Childress and colleagues found that
both groups had improved ADHD symptoms with LDX treatment
versus placebo. However, emotional lability symptoms were sig-
nificantly improved only in children with prominent emotional
lability at baseline. In the present study, despite the greater im-
provement in BRIEF GEC T-scores in the subgroup of children
with baseline emotional control impairments, both subgroups im-
proved over the course of the study. Although participants without
baseline emotional control impairments improved, their change
scores were less than those of participants with baseline emotional
control impairments. This difference was possibly the result of a
floor effect (less room for improvement) for those without baseline
emotional control impairments. Additionally, mean EOS/ET
BRIEF T-scores for those with baseline emotional control im-
pairments were within the normal range (i.e., without emotional
control impairments). These scores, however, were still higher than
the mean baseline scores of those without baseline BRIEF emo-
tional control impairments.

The potential of floor effects to limit observed changes was also
noted in a previous analysis of ADHD treatment effects on emo-
tional expression using the EESC scale (Kratochvil et al. 2007). In a

TABLE 2. PEARSON CORRELATION BETWEEN BASELINE BRIEF EMoTIONAL CONTROL
DomaIN T-Scores AND EESC Scores (v=316)

EESC Score:

Pearson correlation coefficient (p value)

BRIEF Emotional Control Domain Total Positive emotions Emotional flatness Emotional lability
Baseline 0.4167 0.1939 0.2262 0.7388
(<0.0001) (0.0006) (<0.0001) (<0.0001)
EOS/ET 0.5621 0.4040 0.3481 0.7726
(<0.0001) (<0.0001) (<0.0001) (<0.0001)
Change from baseline 0.4735 0.3008 0.2879 0.6691
(<0.0001) (<0.0001) (<0.0001) (<0.0001)

BRIEF, Behavior Rating Inventory of Executive Function; EESC, Expression and Emotion Scale for Children; EOS/ET, end of study/early

termination.
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post-hoc analysis of EESC data sets based on the Jacobson and
Truax method (Jacobson and Truax 1991), 299% of participants
did not show emotional control impairments and method-defined,
reliable change in emotional expression during LDX treatment
(Katic et al. 2012).

In this study, LDX also demonstrated a safety profile generally
consistent with that of long-acting psychostimulant use. No new,
clinically relevant emotional control-related TEAEs were observed
with LDX treatment in children with ADHD.

Limitations

Several limitations should be considered when evaluating data
from this study. This was an exploratory study that used post-hoc
assessments; therefore, it is important to consider that the results
were not powered to show quantitative statistical effects. Other
study constraints are the open-label design and the short study
duration that limits the ability to extrapolate LDX effects on
emotional lability over the long term. Also, the limited number of
participants with comorbid disorders in this study may not be re-
flective of the general clinical population of patients with ADHD.

Conclusions

Children with ADHD showed improvement in emotional ex-
pression (by EESC scores) and ADHD symptoms (by ADHD-RS-
IV scores) during LDX treatment regardless of BRIEF emotional
control domain impairments at baseline. The proportion of children
with impairments in EF control of emotional response decreased
during LDX treatment. Moderate correlations were evident be-
tween global and emotional control domains of EF behaviors and
ADHD symptoms, suggesting value in measuring additional out-
comes beyond assessment of core ADHD symptoms.

Study results also demonstrated the overall utility of the BRIEF
to measure emotional control impairments based on strong corre-
lation with the EESC. Impaired emotional expression at baseline, as
measured by EESC total and subscale scores, was more prominent
in children with baseline BRIEF emotional control impairments
than in those without. These data provide support for the BRIEF
emotional control threshold T-score of >65 as an indication of
emotional control impairment used in the current study.

Clinical Significance

The large proportion of children with emotional control impair-
ments at baseline suggests that, when evaluating clinical outcomes,
an assessment of emotional status by a clinician should be consid-
ered in addition to assessments for core ADHD symptoms. There
may be only moderate overlap between ADHD treatment measures.
Therefore, the use of a single outcome measure may not be sufficient
to capture all relevant ADHD symptom domains and to measure
clinically relevant treatment response. Additional assessments will
allow clinicians to evaluate the overall treatment response that may
not be fully observed with a single outcome measure.
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