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ABSTRACT
Objective: To evaluate the

efficacy of lisdexamfetamine
dimesylate in adults with attention
deficit hyperactivity disorder
symptom subtypes who exhibit
predominantly inattention,
hyperactivity/ impulsivity, or
combined symptom clusters.

Design/Setting/Participants:
This is a post-hoc analysis from a
multicenter, one-year, open-label
lisdexamfetamine dimesylate study in
adults with attention deficit
hyperactivity disorder previously
completing two weeks or more in a
four-week, randomized, placebo-
controlled lisdexamfetamine
dimesylate study, using Attention
Deficit Hyperactivity Disorder Rating
Scale IV symptom ratings as an
attention deficit hyperactivity
disorder subtype proxy (N=349).

Measurements: Attention Deficit
Hyperactivity Disorder Rating Scale
IV was measured at baseline of prior
study and throughout the open-label

study. Proxy subtypes were based on
item scores of 2 (moderate) or 3
(severe), representing endorsement
of at least six of nine symptoms on
respective subscales; predominantly
combined type endorsed at least six
of nine symptoms on each subscale.
Overall safety evaluations included
treatment-emergent adverse events.

Results: At baseline, 93 of 345
participants exhibited predominantly
inattention, 13 predominantly
hyperactivity/ impulsivity, 236
combined symptom clusters, and
three were unassigned. For the three
subgroups, respectively, mean
(standard deviation) Attention Deficit
Hyperactivity Disorder Rating Scale
IV total scores at baseline were 34.5
(4.02), 33.8 (3.27), and 43.6 (5.24);
change from baseline to endpoint
scores were -19.3 (9.48), 
-24.0 (7.22), and -27.3 (11.78). Mean
(standard deviation) end-of-study
lisdexamfetamine dimesylate dose
was 57.7 (14.75), 53.1 (16.01), and
56.9 (14.94)mg/day, respectively.
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Treatment-emergent adverse events
(>5%) were upper respiratory tract
infection (21.8%), insomnia (19.5%),
headache (17.2%), dry mouth
(16.6%), decreased appetite (14.3%),
irritability (11.2%), anxiety (8.3%),
nasopharyngitis (7.4%), sinusitis
(6.6%), decreased weight (6.0%),
back pain (5.4%), and muscle spasms
(5.2%).

Conclusions: Lisdexamfetamine
dimesylate was effective in
participants with predominantly
inattention, hyperactivity/ impulsivity,
and combined attention deficit
hyperactivity disorder symptom
clusters. Groups exhibiting specific
predominant subtype symptoms did
not differ in clinical response to
lisdexamfetamine dimesylate. 

INTRODUCTION
Attention deficit hyperactivity

disorder (ADHD) has been
characterized by the core symptoms
of inattention, hyperactivity, and
impulsivity.1 As reviewed by Landgraf
et al,2 these ADHD core symptoms
may lead to a variety of serious
functional impairments across a
person’s life span, impacting
education, work, family, and social
interactions. ADHD presents in
childhood but persists into adulthood
in almost 60 percent of cases,3 with an
estimated prevalence of 4.4 percent in
United States adults.4 The Diagnostic
and Statistical Manual of Mental
Disorders, Fourth Edition, Text
Revision (DSM-IV-TR) defines three
subtypes of ADHD: predominantly
inattentive, predominantly
hyperactive/ impulsive, and
predominantly combined.1

In a study by Millstein et al,5 a
“proxy” diagnosis of the DSM-IV-TR
ADHD subtypes based on structured
diagnostic interviews of adult
outpatients (N=149) with ADHD
(using the DSM-III-R symptom
criteria) provided insight into the
clinical presentation of symptoms in
the study population. The childhood
ADHD diagnosis established
approximately 23 percent of
participants as of the predominantly
inattentive subtype, two percent as of

the predominantly hyperactive/
impulsive subtype, and 74 percent as
of the predominantly combined
subtype. ADHD symptoms exhibited
in adulthood resulted in proxy
symptom cluster assignments as
predominantly inattention in 37
percent, predominantly hyperactivity/
impulsivity in two percent,
predominantly combined symptom
cluster in 56 percent, and not
otherwise specified in five percent of
the participants. These data
suggested an increase of 14 percent
in the predominantly inattention
symptom cluster in adulthood over
childhood ADHD, with 93 percent of
the adults exhibiting symptoms of
inattention.

Efficacy measures such as the
Attention Deficit Hyperactivity
Disorder Rating Scale (ADHD-RS) or
the Swanson, Nolan, and Pelham
rating scale (SNAP-IV) are often used
to evaluate ADHD treatments in
clinical trials to evaluate
improvements from baseline of ADHD
symptoms.6–8 These aforementioned
scales define efficacy as
improvements in group averages over
time; however, they do not give
information on individuals, such as a
percentage of individuals who achieve
“excellent” clinical “response” due to
treatment.8,9 Clinical response may be
defined by a prespecified level of
percent improvements in symptoms
or by a prespecified score on the
efficacy measure, but because
baseline severity levels may be
unaccounted for, some individuals
may continue to meet diagnostic
criteria.9,10

To date, little is known about
group-wide and individual clinical
response to pharmacologic treatment
of adults with ADHD by subtype or
symptom clusters; yet studies11,12 have
compared treatment response by
ADHD subtype in children with
ADHD. These child ADHD studies11,12

suggested that there was clinical
improvement with psychostimulant
treatment but there was no
differential response as categorized by
ADHD symptom subtypes. Overall,
although these ADHD studies in

children might provide some clinical
perspective and suggest no
differences in treatment response as
related to psychostimulants, studies
providing information on such
comparisons in adults with ADHD are
needed. 

This post-hoc analysis was of data
from a long-term (1 year) safety and
effectiveness study and was
undertaken to assess the long-term
effects of the long-acting prodrug
stimulant lisdexamfetamine
dimesylate (LDX; Vyvanse®, Shire US
Inc.), in adults with ADHD exhibiting
symptom clusters of predominantly
inattention, hyperactivity/ impulsivity,
and combined subtypes. The effect of
ADHD symptom clusters on achieving
clinical response with LDX treatment
was also assessed. 

LDX is indicated for the treatment
of ADHD in children (aged 6–12
years), in adolescents (aged 13–17
years), and in adults. Treatment with
LDX has demonstrated efficacy in
adults (aged 18–55 years) with ADHD
in two randomized, placebo-
controlled, short-term trials.13,14 Also,
LDX has been shown to be effective
in the treatment of ADHD for up to 12
months in an open-label study in
adults with ADHD.15

METHODS
Methodology of the study was

previously reported in detail.15 This
was an open-label, single-arm,
multisite study15 enrolling adults
(aged 18–55 years) with ADHD who
had completed at least two weeks of a
previous four-week, randomized,
double-blind, placebo-controlled,
forced-dose titration study.13,15 Clinical
diagnosis of ADHD was based on a
structured clinical interview using the
Adult ADHD Clinical Diagnostic Scale
(ACDS),16 but assignment to an
ADHD subtype was not recorded.
Baseline ADHD-RS-IV and Clinical
Global Impressions-Severity (CGI-S)
Scale scores from the previous study
were used as the baseline scores for
this study. The baseline ADHD-RS-IV
results were used to establish a proxy
for ADHD subtype (see explanation of
methodology in Statistical Analyses).



Innovations in CLINICAL NEUROSCIENCE [ V O L U M E  9 ,  N U M B E R  5 – 6 ,  M A Y – J U N E  2 0 1 2 ]24

Safety data from the final visit of
the previous four-week study were
used as baseline for this study for
participants enrolled within seven
days of study completion and who
were not taking any excluded
medications. Otherwise, baseline
safety data were recorded at the
screening visit for this study. LDX was
initiated at 30mg/day and titrated in
20-mg increments over four weeks to
30, 50, or 70mg/day based on
investigator determination of
adequate efficacy and tolerability. The
dose-optimization period was followed
by a long-term maintenance phase
(11 months). Further dose
adjustments (within the above
parameters) were allowed at the
discretion of the investigator.

Efficacy measures. The primary
efficacy measure was the clinician-
rated ADHD-RS-IV administered
using adult prompts at each
postbaseline visit. The ADHD-RS-IV
contains 18 items designed to reflect
ADHD symptoms based on DSM-IV-
TR criteria and consists of two
subscales, inattention (odd-numbered
items) and hyperactivity/ impulsivity
(even-numbered items). The ADHD-
RS-IV total score can range from 0 to
54, with each item scored from 0 (no
symptoms) to 3 (severe symptoms).

The secondary efficacy measure
was the global severity of illness that
was assessed using the CGI-S Scale,
which consists of a 7-point scale
ranging from 1 (normal, not at all ill)
to 7 (among the most extremely ill
participants). Global improvement of

illness was assessed using the CGI-
Improvement (CGI-I) Scale, which
also consists of a 7-point scale,
ranging from 1 (very much improved)
to 7 (very much worsened).

Safety analysis. Treatment-
emergent adverse events (TEAEs)
were assessed at all study weeks.
TEAEs referred to events with onset
after the first date of treatment and
no later than three days following
termination of treatment. Vitals signs
analyses included systolic blood
pressure (SBP), diastolic BP (DBP),
and pulse, which were assessed at all
study weeks. Electrocardiograms
(ECGs) were performed at baseline
visit and then at three-month
intervals during the maintenance
phase.

Statistical analyses. Efficacy
analyses (n=345; intention-to-treat
[ITT] population) were performed for
all enrolled participants who were
treated and had a baseline and at
least 1 postbaseline primary efficacy
measurement (ADHD-RS-IV total
score). Safety analyses were
performed for all enrolled participants
who received at least one dose of
study medication (n=349). At study
entry, study participants were not
classified by ADHD subtypes. Hence,
post-hoc analysis categorized
participants according to the
presence of symptom clusters of
inattention and/or hyperactivity/
impulsivity at baseline (Table 1).
ADHD symptoms were classified as
present if the ADHD-RS-IV items
score indicated moderate (score of 2)

or severe (score of 3) symptom
presentation. Clinical response
criteria, based on previously
published parameters,8,10 were
stringently defined as a change in
ADHD-RS-IV total scores of 30
percent or more from baseline and a
CGI-I rating of 1 or 2, were assessed
in the overall study population and by
symptom cluster subgroup. Logistic
regression modeling was performed
with predominant symptom cluster,
ADHD-RS-IV total score at endpoint,
age, and gender as potential
“predictors” of achieving response
criteria.
RESULTS

Disposition and demographics.
Detailed disposition, demographics,
and primary efficacy and safety data
were previously reported.15 There
were 349 participants who were
enrolled and received at least one
dose of LDX (i.e., safety population).
Of the enrolled population, 345
participants (157 women and 188
men) were included in the efficacy
analysis and 191 (54.7%) completed
the study. There were 158 (45.3%)
participants discontinued from the
study in the safety population. The
reasons for discontinuation were as
follows: 28 (8.0%) due to TEAEs (at a
rate of <1% a month); 11 (3.2%) due
to lack of efficacy; 27 (7.7%) due to
protocol violation; 41 (11.7%) lost to
follow-up; 42 (12.0%) withdrew
consent; 1 (0.3%) due to physician
decision; 7 (2.0%) due to other
reasons; and 1 (0.3%) participant
died during the course of the study.
According to the medical examiner’s
report, this death was due to acute
cocaine and ethanol toxicity. Drug
screen at autopsy indicated positive
for cocaine and ethanol but negative
for amphetamine.15 Of the efficacy
population (n=345) that was
evaluated for predominant symptom
clusters at baseline, three participants
were diagnosed with ADHD by clinical
diagnostic interview (per eligibility
criteria), but did not meet post-hoc
proxy diagnostic criteria (Table 2). 

The final mean (SD) optimized
dose of LDX was 57.7 (14.75), 53.1
(16.01), and 56.9 (14.94)mg/day for

TABLE 1. Criteria for ADHD symptom clusters 

SYMPTOM CLUSTER INATTENTION SYMPTOMS HYPERACTIVITY/ IMPULSIV-
ITY SYMPTOMS

Predominantly inattention >6 of 9 items with severity
rating of 2 or 3

<6 of 9 items with severity
rating of 2 or 3

Predominantly hyperactivity/
impulsivity 

<6 of 9 items with severity
rating of 2 or 3

>6 of 9 items with severity
rating of 2 or 3

Predominantly combined >6 of 9 items with severity
rating of 2 or 3

>6 of 9 items with severity
rating of 2 or 3

ADHD: attention deficit hyperactivity disorder
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predominantly inattention,
hyperactivity/ impulsivity, and
combined symptom cluster
subgroups, respectively. The median
final optimized LDX dose was 70, 50,
and 70mg/day, for predominantly
inattention, hyperactivity/ impulsivity,
and combined symptom cluster
subgroups, respectively. The
proportion of female participants was
higher in the predominantly
hyperactivity/ impulsivity symptom
cluster subgroup versus the
predominantly inattention and
combined subgroups (Table 2).
Moreover, the proportion of younger
adults (aged 18–29 years) was higher
in the predominantly hyperactivity/
impulsivity symptom cluster subgroup
and was lower in that group for older
adult participants (aged >40 years)
(Table 2). Due to the small number of
participants in the predominantly
hyperactivity/ impulsivity symptom
cluster subgroup, however, these
findings should be interpreted with
caution.

The mean (SD) CGI-S scores,
which were 4.5 (0.54) for the
predominantly inattention subgroup,
4.5 (0.78) for the predominantly
hyperactivity/ impulsivity subgroup,
and 5.0 (0.63) for the predominantly
combined subgroup, were comparable
at baseline (Table 2). However, a
higher proportion of participants had
a CGI-S rating of 4 (moderately ill) at
baseline in the predominantly
inattention and hyperactivity/
impulsivity symptom cluster
subgroups than in the predominantly
combined subgroup and the overall
study population (Figure 1). There
was a higher proportion of
participants who received a CGI-S
rating of 5 (markedly ill) at baseline
in the predominantly combined
symptom cluster subgroup and overall
study population in comparison with
the predominantly inattention and
hyperactivity/ impulsivity subgroups
(Figure 1).

Efficacy. The baseline ADHD-RS-
IV total scores were lower in the
predominantly inattention and
hyperactivity/ impulsivity symptom
cluster subgroups (Figure 2). LDX

treatment decreased ADHD-RS-IV
total scores in all predominant
symptom cluster subgroups (Figure
2). Mean percent reduction from
baseline to endpoint was 55.9, 71.0,
and 62.6 percent for the
predominantly inattention,
hyperactivity/ impulsivity, and
combined symptom cluster
subgroups, respectively, and was 61.1
percent for the overall study
population. At endpoint, 285 of the
345 participants (82.6%) were
classified as clinical responders (i.e.,
ADHD-RS-IV total score decrease of
>30% from baseline and a CGI-I score
of 1 or 2). Of the 93 participants who

had predominantly inattention
symptom cluster at baseline, 74
(79.6%) were classified as clinical
responders at endpoint. All 13
(100%) participants who had
predominantly hyperactivity/
impulsivity symptom cluster at
baseline were classified as clinical
responders at endpoint. At endpoint,
of the 236 of participants who had
combined type ADHD at baseline, 196
(83.1%) were classified as clinical
responders. Also, 2 of the 3
participants who did not meet the
proxy diagnostic criteria at baseline
were classified as clinical responders
at endpoint.

TABLE 2. Demographics and disposition by symptom cluster categories

PARAMETER

SYMPTOM CLUSTER

Predominantly
Inattention

Predominantly
Hyperactivity/

Impulsivity

Predominantly
Combined

n (%)* 93 (27.0) 13 (3.8) 236 (68.4)

Sex, n (%)

Male 56 (60.2) 5 (38.5) 126 (53.4)

Female 37 (39.8) 8 (61.5) 110 (46.6)

Age category (years), n (%)

18–29 30 (32.3) 7 (53.8) 72 (30.5)

30–39 22 (23.7) 4 (30.8) 72 (30.5)

40–49 29 (31.2) 1 (7.7) 69 (29.2)

50+ 12 (12.9) 1 (7.7) 23 (9.7)

Age (years), mean (SD) 36.7 (10.54) 31.3 (9.06) 35.7 (9.98)

Prior treatment,† n (%)

LDX 70 (75.3) 12 (92.3) 211 (89.4)

Placebo 23 (24.7) 1 (7.7) 25 (10.6)

CGI-S, mean (SD) 4.5 (0.54) 4.5 (0.78) 5.0 (0.63)

LDX: lisdexamfetamine dimesylate; GCI-S: Clinical Global Impressions-Severity Scale.

*n=345; 3 participants (0.9%) from the study efficacy population were not evaluated for
symptom clusters (unassigned). 

†Prior treatment indicates treatment group in previous 4-week study.
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Logistic regression analysis showed
that ADHD-RS-IV total score at
endpoint, baseline predominant
symptom cluster (combined greater
than inattention), and gender (male
greater than female) were statistically
significant (P≤0.05) predictors of
achieving responder status (>30%
reduction in ADHD-RS-IV total score
from baseline to endpoint and CGI-I
rating at endpoint of 1 or 2). Because
only three participants were
unclassified at baseline, they were
excluded from the analysis; because
all participants with predominant
hyperactivity/ impulsivity symptom
cluster at baseline achieved responder

status at endpoint, they were also
excluded from the analysis. 

Safety. TEAEs. Overall, 87.7
percent (306 of 349) participants
experienced TEAEs in the safety
population. TEAEs (incidence >5%)
are reported in Table 3. Most TEAEs
with LDX treatment were rated as
mild to moderate in severity. Severe
TEAEs occurred in 12.0% of the
safety population. There were 12
severe TEAEs in 10 participants
(2.9%) that were considered possibly
or probably treatment related.

Vital signs and ECG parameters.
At endpoint, small but statistically
significant increases were noted in

SBP and pulse (Table 4). At endpoint,
mean (SD) change in heart rate from
baseline was 3.4 (10.8)bpm. The
mean (SD) change in QTcF interval
from baseline at endpoint was 6.2
(18.1)msec (P<0.0001). At endpoint,
1 participant had a QTcF interval
change 60msec or more from
baseline. The QTcF interval reading at
endpoint was 419msec for this study
participant. There were no study
participants who had a QTcF
>480msec during the trial. The mean
(SD) change in body weight at
endpoint was -4.0 (10.5)Lb, with the
greatest change at Month 10, which
was -6.8 (11.4)Lb.

DISCUSSION
This post-hoc symptom clusters

analysis resulted in assignment of
predominant symptom clusters in all
but three participants, allowing
analysis of proxy ADHD subtype
classification for the majority of
participants. Overall distribution of
participants with predominantly
inattention symptom cluster,
predominantly hyperactivity/
impulsivity symptom cluster, and
predominantly combined symptom
cluster was consistent with previous
reports.5 The study data suggested
groups exhibiting specific
predominant symptom clusters did
not differ in clinical response to LDX
treatment. However, these data
suggested differences in selected
subgroups for each symptom cluster.
Data from the current adult LDX trial
were consistent with previously
reported studies11,12 conducted in
children with ADHD suggesting that
there were no differential treatment
responses by ADHD symptom
subtype with psychostimulant
treatment. In a double-blind,
crossover, placebo-controlled study,
children with combined type or
predominantly inattention type ADHD
improved versus placebo with
psychostimulant treatment, regardless
of ADHD subtype (predominantly
inattention and combined).11 Although
both ADHD subtypes showed
improvement, no differential
symptom response between subtypes

FIGURE 1. Distribution of CGI-S ratings at baseline by symptom cluster subgroup and overall
study population. Numbers below bars indicate the number of participants in each CGI-S rating
subgroup. CGI-S: Clinical Global Impressions-Severity Scale

FIGURE 2. ADHD-RS-IV total scores by symptom cluster subgroup and overall study
population; ADHD-RS-IV: ADHD Rating Scale IV
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were noted on a variety of behavioral
questionnaires and clinical ratings.11 A
long-term, population-based ADHD
study in children suggested that,
regardless of DSM-IV ADHD subtype,
there was no associated differential
favorable treatment response to
psychostimulant treatment.12

However, another ADHD dose-
response study11 that categorized
children with ADHD by subtype
(inattention and combined)
suggested that the relationship
between subtypes and clinical
response may be a dose-dependent
effect. The study indicated that
increased doses of a long-acting
psychostimulant in participants with
predominantly combined subtype
improved inattention and
hyperactivity symptoms, whereas in
those with predominantly inattention
subtype, improvement in symptoms
occurred with lower doses and less
benefit resulted from higher doses.
Overall, these child study data
suggest that there may not be
differences in response with long-
acting psychostimulant treatment;
however, the effect may be dose-
dependent. Further controlled,
randomized psychostimulant studies
in children and adults with ADHD as
categorized by subtype need to be
conducted to provide further insight.

The proportion of women with the
predominantly hyperactivity/
impulsivity symptom cluster was
higher than that of men. Previous
data reported for children with
ADHD suggested a lower proportion
were of the predominantly
hyperactivity/ impulsivity subtype in
female subjects.12,17,18 The difference
observed between the current
analysis and the childhood data may
be related to a small subgroup sample
size. It also may reflect a greater
likelihood of female subjects with
predominantly hyperactivity/
impulsivity symptom clusters to seek
medical intervention or enroll in
clinical trials. Additionally, ADHD
that persists and does not attenuate
with age may cause more severe
impairment,19 raising the possibility
that adult women exhibiting the

TABLE 3. TEAEs with overall incidence >5%15

PREFERRED TERMINOLOGY
(MEDDRA 9.1)

PARTICIPANTS REPORTING, N (%)

LDX 
30 mg/day

(n=349)

LDX 
50 mg/day

(n=323)

LDX 
70 mg/day

(n=238)

LDX 
Any Dose
(N=349)

Any event 135 (38.7) 186 (57.6) 197 (82.8) 306 (87.7)

Anxiety 2 (0.6) 15 (4.6) 12 (5.0) 29 (8.3)

Back pain 7 (2.0) 3 (0.9) 10 (4.2) 19 (5.4)

Dry mouth 18 (5.2) 23 (7.1) 26 (10.9) 58 (16.6)

Decreased appetite 19 (5.4) 18 (5.6) 16 (6.7) 50 (14.3)

Headache 23 (6.6) 24 (7.4) 26 (10.9) 60 (17.2)

Insomnia 14 (4.0) 35 (10.8) 34 (14.3) 68 (19.5)

Irritability 9 (2.6) 20 (6.2) 17 (7.1) 39 (11.2)

Muscle spasms 5 (1.4) 7 (2.2) 9 (3.8) 18 (5.2)

Nasopharyngitis 6 (1.7) 11 (3.4) 13 (5.5) 26 (7.4)

Sinusitis 2 (0.6) 10 (3.1) 12 (5.0) 23 (6.6)

Upper respiratory tract infection 12 (3.4) 23 (7.1) 44 (18.5) 76 (21.8)

Weight decreased 4 (1.1) 8 (2.5) 9 (3.8) 21 (6.0)

TEAE: treatment-emergent adverse advent; MedDRA: Medical Dictionary for Drug Regulatory
Affairs; LDX: lisdexamfetamine dimesylate, TEAE: treatment-emergent adverse event 

Dose level indicates dosage of LDX being received by participants at the onset of TEAE. 

Copyright 2009 by DOVE ACQUISITION COMPANY, INC. Reproduced with permission via
Copyright Clearance Center.

TABLE 4. Vitals signs at baseline and endpoint15

TIME POINTS SBP (mm Hg)
Mean (SD)

DBP (mm Hg) 
Mean (SD)

Pulse (bpm) 
Mean (SD)

Baseline 117.3 (10.0) 75.4 (8.0) 74.1 (10.3)

Endpoint 120.5 (11.7) 76.8 (8.2) 77.1 (10.4)

Change from baseline 3.1 (10.7)* 1.3 (7.6) 3.2 (11.6)*

SBP: systolic blood pressure; DBP: diastolic blood pressure. 

*Unadjusted P<0.0001 (paired t test). 

Copyright 2009 by DOVE ACQUISITION COMPANY, INC. Reproduced with permission via
Copyright Clearance Center.
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predominantly hyperactivity/
impulsivity symptom cluster may
have a more severely impairing form
of ADHD. The proportion of adults
with the predominantly hyperactivity/
impulsivity symptom cluster was
higher in younger adults compared
with older adults. This is consistent
with previous findings that
expression of hyperactivity may
diminish with age.20–22

For the overall study population
and those with combined-type
symptom cluster, most participants
were rated as markedly ill at baseline
by the clinician global rating. For
those with the predominantly
inattention and the hyperactivity/
impulsivity symptom clusters, most
participants were rated as moderately
ill by the clinician global rating. The
impact of more limited symptom
cluster presentation (i.e., inattention
only or hyperactivity/ impulsivity
only) on global severity assessment
by clinicians has not been evaluated.
The lower perceived global symptom
severity in an adult patient
presenting with either predominantly
inattention or predominantly
hyperactivity/ impulsivity symptom
clusters may impact recognition and
diagnosis of ADHD and ultimate
choice of treatment options. Thus,
baseline severity in these analyses
suggests that participants who
exhibit either predominantly
inattention or hyperactivity/
impulsivity symptom clusters may be
perceived as less globally
symptomatic in symptom severity
than those with predominantly
combined-type symptom cluster.

Similar to the findings on global
illness severity, ADHD symptom
scores suggested a similar trend. As
expected, mean baseline ADHD-RS-
IV total scores were somewhat lower
for the predominantly inattention and
hyperactivity/ impulsivity symptom
cluster subgroups than for the
predominantly combined subgroup
and the overall study population.
ADHD-RS-IV total scores with LDX
treatment were similar regardless of
symptom cluster subgroup,
suggesting LDX was effective

regardless of predominant symptom
cluster observed at baseline. Most
participants, regardless of
predominant symptom cluster,
achieved clinical response to LDX
treatment. Interestingly, baseline
symptom cluster and sex, as well as
endpoint symptom severity by
ADHD-RS-IV total score, were found
to be predictors of response to LDX
using logistic regression analysis.
However, these findings should be
interpreted with caution because our
composite definition for responder
status is based partially on a
percentage decrease in ADHD-RS-IV
score, so it may be more likely that
those with higher baseline ADHD-RS
scores (e.g., those with combined
symptom cluster) would achieve such
a responder criteria. 

Clinical response, as defined by
stringent criteria that incorporated
global and symptom assessments to
measure improvement over time in
adults with specific symptom
clusters, did not differ by subtype,
regardless of baseline severity. ADHD
subtype classifications may provide
clinical value to the treatment of
adults with ADHD, specifically to
focus clinicians’ awareness on the
potential for underdiagnosis of
patients with either predominantly
inattention or predominantly
hyperactivity/ impulsivity subtypes. A
critical factor in the management of
adult ADHD is the determination of
symptom severity in balance with
functional impairments. Global
assessments may identify some
aspects of ADHD symptoms or
impairments that may not be
classified by the symptom item
assessments. Thus, using a percent
reduction in ADHD-RS-IV total score
from baseline as the only measure for
defining clinical response may not be
necessarily representative of
response for participants who are
severely ill at baseline. Although
participants may have improved with
treatment, they may still exhibit
significant symptoms.10 In this study,
the stringent inclusion of a CGI-I
criterion to define clinical response
may help avoid classifying

significantly symptomatic participants
as clinical responders.

Rowland et al,23 based on a
community sample study of children
with ADHD, suggested that a
standardized criteria for defining
ADHD subtypes (as well as the
method ascertained to obtain that
information) would improve
comparisons of data across studies,
and that an accurate distribution of
subtypes would provide better
understanding of study outcomes.
However, this may not be the case in
adults with ADHD, since subtypes are
often clinician-determined (as in this
study) compared with studies in
children, in which subtype are
determined by parent or teacher
informants or a combination of both. 

Clinical practice guidelines have
established that although core
symptoms are a reasonable method to
diagnose ADHD in adults, the
diagnostic criteria may not take into
account other prominent and
“impairing” symptom complaints.24

ADHD management may benefit from
focusing on a patient’s “chief
complaint,” with particular focus on,
for example, 2 to 3 symptoms or
functional impairments that are the
most bothersome to the patient. As
reviewed by Gibbins et al,24 children
have been considered poor self-raters,
and correlations between reports
from secondary informants (i.e.,
parents and teachers) have not been
decisive, whereas self-reports of most
bothersome symptoms or functional
impairments by adults with ADHD
have been considered adequate, with
information from secondary
informants used to verify these
symptoms and clinical response to
treatment. 

ADHD subtype studies may more
accurately assess direct impact of one
subtype on various functional
outcomes versus another that was
previously attributed to other causes
or comorbid disorders. For example, a
study using stringent smoking
outcome criteria suggested that in
adults with ADHD, symptoms of
hyperactivity/ impulsivity were more
likely than symptoms of inattention to
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be associated with regular smoking.25

However, other studies of adolescents
with ADHD indicated the opposite—
that, in general, inattention versus
hyperactivity/ impulsivity was linked
to smoking and substance abuse.26–28

In one example, a study of
adolescents with ADHD showed that
the inattention subtype only was
associated with a two-fold increase in
risk for tobacco use.26 This study
determined that in early adolescence,
inattention was significantly linked
with tobacco use, even when other
factors were controlled for, which
included co-occurring conduct
disorder, duration of tobacco use by
age 12, poor parental communication
in childhood, and African-American
ethnicity (inversely predictive). It
should be noted that in an analysis of
data from the National Comorbidity
Survey, a population-based prevalence
study, current smoking rates and
lifetime smoking prevalence were
higher for those with lifetime mental
illness or past-month mental illness
than those with no mental illness.29

These findings highlight the
importance of considering the risks
for comorbid substance use
separately from the individual
subtype of ADHD. Another study
indicated that cocaine use in adult
smokers with ADHD was associated
with more severe symptomatology,
specifically with increased
hyperactivity/ impulsivity symptoms
rather than symptoms of inattention.30

Limitations. A limitation of the
current study is the open-label
design, which may lack appropriate
comparative reference arms and
study controls. These post-hoc
analyses were not statistically
designed or powered to assess global
severity, improvement measures, or
clinical response with LDX treatment
by ADHD symptom cluster subtypes.
The small subgroup of participants in
the predominantly hyperactivity/
impulsivity symptom cluster subgroup
in comparison with those of the
predominantly inattention and
combined subgroups may have
impacted the subsequent gender and
age subgroup analyses. 

Of importance, because the DSM-
IV-TR diagnostic criteria were
designed for diagnosing children with
ADHD, they may not necessarily be
representative of all adult symptoms
or the severity level of particular
items. In addition, the ADHD-RS-IV is
designed to assess current ADHD
symptoms, whereas the DSM-IV-TR
classification of ADHD subtypes
through the ACDS diagnostic
interview requires respondents to
have symptoms during childhood and
during the six months preceding the
interview.16

CONCLUSION
Long-term treatment with LDX

was effective in improving ADHD
symptoms in adult participants with
predominantly inattention,
hyperactivity/ impulsivity, and
combined symptom clusters. Overall,
percent reduction in ADHD-RS-IV
scores from baseline at study
endpoint between all study subgroups
was comparable, regardless of ADHD
subtype classification, as well as
comparable with that in the overall
study population. Groups exhibiting
specific predominant subtype
symptoms did not differ in clinical
response to LDX treatment. The
safety profile of LDX was consistent
with that seen with other long-acting
stimulants in the treatment of adults
with ADHD.
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