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Objective: To examine efficacy, tolerability, and safety of guanfacine extended release (GXR; =4
mg/d) adjunctive to a long-acting psychostimulant for the treatment of attention-deficit/hyper-
activity disorder (ADHD) in children and adolescents 6 to 17 years of age with suboptimal, but
partial, response to psychostimulant alone. Method: In this multicenter, 9-week, double-blind,
placebo-controlled, dose-optimization study, subjects (N = 461) continued their stable dose of
psychostimulant given in the morning and were randomized to receive GXR in the morning (GXR
AM), GXR in the evening (GXR PM), or placebo. Efficacy measures included ADHD Rating Scale
IV (ADHD-RS-1V) and Clinical Global Impressions of Severity of Illness (CGI-S) and Improvement
(CGIH) scales. Safety measures included adverse events (AEs), vital signs, electrocardiograms, and
laboratory evaluations. Results: At endpoint, GXR treatment groups showed significantly
greater improvement from baseline ADHD-RS-IV total scores compared with placebo plus
psychostimulant (GXR AM, p = .002; GXR PM, p < .001). Significant benefits of GXR treatment
versus placebo plus psychostimulant were observed on the CGI-S (GXR AM, p = .013; GXR PM,
p < .001) and CGI-I (GXR AM, p = .024; GXR PM, p = .003). At endpoint, small mean decreases
in pulse, systolic, and diastolic blood pressure were observed in GXR treatment groups versus
placebo plus psychostimulant. No new safety signals emerged following administration of GXR
with psychostimulants versus psychostimulants alone. Most AEs were mild to moderate in
severity. Conclusions: Morning or evening GXR administered adjunctively to a psychostimu-
lant showed significantly greater improvement over placebo plus psychostimulant in ADHD
symptoms and generated no new safety signals. ]. Am. Acad. Child Adolesc. Psychiatry, 2012;
51(1):74-85. Clinical trial registration information—Efficacy and Safety of SPD503 in Combina-
tion With Psychostimulants; http:/ /www.clinicaltrials.gov; NCT00734578. Key Words: Atten-
tion-deficit/hyperactivity disorder, a,-adrenoceptor agonist

used treatments for children and adolescents
with ADHD.*®
Among pharmacologic treatments for pediat-

ttention-deficit/hyperactivity disorder
(ADHD) is one of the most common
neurobehavioral disorders presenting

for treatment in children.'® ADHD is a heter-
ogeneous disorder with multiple putative eti-
ologies, and is a significant clinical and public
health problem because of its associated co-
morbidity and disability in children and ado-
lescents.*® Both psychosocial and pharmaco-
logic interventions have emerged as widely

@ Supplemental material cited in this article is available online.

This article can be used to obtain continuing medical education
(CME) category 1 credit at joacap.org.

ric ADHD, the psychostimulants atomoxetine,
clonidine extended-release (CLON-XR), and
guanfacine extended release (GXR) are approved
by the Food and Drug Administration (FDA).””
Psychostimulants are the most widely prescribed
pharmacologic agents for the treatment of
ADHD." Their efficacy is supported by extensive
research,**'%11 and they are considered to be
among first-line treatments for ADHD.® How-
ever, some children have a suboptimal response
to psychostimulant monotherapy,'*'* and some
may experience dose-limiting adverse effects.'”"”
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The impairment associated with residual
ADHD symptoms and the need to optimize
treatment is becoming increasingly recognized.'®
A longitudinal study of children with ADHD
found that subjects treated with medication alone
or in combination with behavioral therapy had a
higher success rate, characterized by a loss of
symptoms, compared with subjects treated with-
out medication.”” Another longitudinal study
found that youth with ADHD who did not
achieve normalized function—defined relative to
a control group without ADHD-—manifested
higher rates of academic, interpersonal, and
family dysfunction.'® Furthermore, a meta-
analysis of medication trials found moderate to
strong correlations between functional im-
provement and reductions in core symptoms of
ADHD." Despite psychostimulant treatment, a
sizeable number of youth with ADHD continue
to manifest symptoms of the disorder and will
experience impairment as a result.'” Given the
importance of targeting treatment to improve
symptoms with the goal of improving function-
ing, the adjunctive administration of a pharma-
cologic agent with a different mechanism of
action for efficacy makes conceptual sense in
addressing ADHD in some children and adoles-
cents who do not optimally respond to psycho-
stimulant monotherapy.

In clinical practice, the selective aj4-
adrenoceptor agonist guanfacine as well as the
nonselective a,-adrenoceptor agonist clonidine
are commonly administered adjunctively to a
psychostimulant for the treatment of ADHD.?**!
Both GXR and CLON-XR are currently approved
as monotherapy and as adjunctive therapy to
psychostimulants for the treatment of ADHD.®’
Combining psychostimulants with «,-adreno-
ceptor agonists may have additive beneficial ef-
fects in the treatment of ADHD and/or associ-
ated problems.” In addition, the potential for
opposing influences on adverse effects such as
blood pressure, pulse, and weight is also of
interest.

Although a,-adrenoceptor agonists are ad-
ministered adjunctively to psychostimulants in
clinical settings,>**' there have been limited pub-
lished controlled trials of adjunctive therapy in
ADHD; some of those studies have been in
children with ADHD and comorbid tics or ag-
gression and have used immediate release (IR)
clonidine preparations.”>>* Recently, a parallel-
design multisite study reported greater reduc-

tions in ADHD symptoms with CLON-XR dosed
twice a day added to a psychostimulant compared
with placebo added to a psychostimulant.®
Whereas older case reports raised significant safety
concerns with clonidine administered adjunctively
to methylphenidate,”>*” no serious cardiovascular
adverse outcomes were reported in these studies,
although drowsiness, somnolence, and sedation
were common adverse effects.”*?® Compared
with clonidine, data on the use of guanfacine
administered adjunctively to psychostimulants
have been limited.

An extended-release formulation of guanfa-
cine (GXR) dosed once daily has been shown to
be efficacious as monotherapy treatment of
ADHD in children and adolescents aged 6 to 17
years in randomized, double-blind, placebo-con-
trolled studies.>*>° The adjunctive use of GXR
with a psychostimulant was studied in an open-
label, 9-week study of 75 children and adoles-
cents with ADHD who had operationally defined
suboptimal response to a psychostimulant and
significant (p < .0001) improvements in ADHD
symptoms were observed.”" Of these subjects, 54
entered into a 2-year open-label safety extension
study. There were no unique adverse events
(AEs) compared with those reported historically
with either treatment alone.*

The current study is the first randomized
placebo-controlled trial designed to assess effi-
cacy and safety of GXR as an adjunct to psycho-
stimulants in children and adolescents diagnosed
with ADHD who had a suboptimal response to a
psychostimulant alone. Clinical trials of GXR
reported to date used AM administration and,
because many clinicians use evening adminis-
tration of a,,-agonists, examination of GXR
dosed morning or evening was warranted. We
hypothesized that either morning or evening
administration of GXR adjunctively to a psy-
chostimulant would be superior in the reduc-
tion of ADHD symptoms relative to placebo
plus psychostimulant.

METHOD

Participants

Subjects were 6 to 17 years of age with a diagnosis of
predominantly inattentive, hyperactive/impulsive, or
combined subtype based on the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition, Text Revision
(DSM-IV-TR) diagnosis of ADHD with a suboptimal
response to an extended-release oral preparation of
methylphenidate or amphetamine. ADHD was as-
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sessed using the Kiddie-Schedule for Affective Dis-
orders—Present and Lifetime-Diagnostic Interview
(K-SADS-PL) and the ADHD Rating Scale IV
(ADHD-RS-1IV).

Suboptimal response was defined as follows: =4
weeks of a stable dose of treatment with an
extended-release psychostimulant with improve-
ment but continued mild to moderate symptoms of
ADHD; ADHD-RS-IV total score of =24 and a
Clinical Global Impressions of Severity of Illness
(CGI-S) indicative of at least mild impairment (=3);
and investigator assessment of inadequate response
to current psychostimulant.

The following long-acting oral psychostimulants
were allowed at the start of the study: mixed salts of a
single-entity amphetamine product (Adderall XR,
Shire US Inc., Wayne, PA), lisdexamfetamine dimesy-
late (Vyvanse, Shire US Inc., Wayne, PA) for subjects 6
to 12 years of age only, methylphenidate HCl (Con-
certa, McNeil Pediatrics, Titusville, NJ), or FDA-ap-
proved generic equivalents. During enrollment, the
inclusion criteria were expanded to include three
more psychostimulants: dexmethylphenidate HCI
(Focalin XR, Novartis Pharmaceuticals, East Hano-
ver, NJ), methylphenidate HCl extended release
(Ritalin LA, Novartis Pharmaceuticals, East Hano-
ver, NJ) for subjects 6 to 12 years of age only,
methylphenidate HCI, USP (Metadate CD, UCB,
Inc., Smyrna, GA) for subjects 6 to 15 years of age
only, or FDA-approved generic equivalents.

Subjects were required to be receiving a stable
once-daily dose of one of these medications in a
manner consistent with the appropriate package insert
for a minimum of the previous 4 weeks. A suboptimal
response was to be documented at least 14 days before
the baseline visit and confirmed at the baseline visit.
Exclusion criteria included lack of response to current
psychostimulant medication, the presence of cardio-
vascular abnormalities, body weight of <55 or >176
Ib, or any current, controlled or uncontrolled, comor-
bid psychiatric diagnosis (except oppositional defiant
disorder), including any severe comorbid Axis II dis-
orders or severe Axis I disorders.

Institutional review board approval was obtained
prior to study initiation. This study was conducted
in accordance with the Declaration of Helsinki and
Good Clinical Practice requirements. Parents or legal
guardians provided informed consent, and subjects
provided additional assent as required per local
regulation.

Study Design

This was a 9-week, double-blind, placebo-controlled
dose-optimization study conducted at 59 sites in the
United States. Subjects were evaluated for eligibility at
screening (visit 1). At baseline (visit 2), eligibility was
confirmed, and subjects were randomized in a 1:1:1
ratio to receive one of the following in addition to their

current stable morning dose of psychostimulant: GXR
upon awakening and placebo at bedtime (GXR am),
placebo upon awakening and GXR at bedtime (GXR
PM), or placebo upon awakening and at bedtime
(placebo). Randomization was stratified by age group
and stimulant type.

Visits were to be scheduled 7 (*+2) days apart
during the study. Subjects received GXR or placebo at
the start of the 5-week dose-optimization period, were
maintained at their optimal dose of GXR during the
3-week dose-maintenance period, and tapered off GXR
or placebo over the last week of the study. Stimulant
doses were to remain fixed throughout the study. GXR
was initiated at 1 mg/d and increased no sooner than
weekly in 1-mg/d increments to a maximum of 4
mg/d. Subjects” doses were optimized at the discretion
of the investigator based on a significant reduction in
ADHD symptoms and acceptable tolerability and
safety. During the study, subjects could have a one-
time 1-mg/d reduction in their dosing for tolerability
reasons. Beginning at visit 10, the dose of GXR or
placebo was tapered over 9 days following a schedule
based on the subject’s specific dose prior to visit 10.

Assessments

The primary efficacy measure was the 18-item ADHD-
RS-IV based on the DSM-IV-TR diagnostic criteria.
Each item is scored from 0 (behavior occurring never
or rarely) to 3 (behavior occurring very often) yielding
a total score with a range of 0 to 54 with higher scores
representing more severe ADHD symptoms.*® The
ADHD-RS-IV was administered by clinicians at all
study visits through dose tapering.

Secondary efficacy measures included the CGI-S
and the CGI-Improvement (CGI-I) scales®>* The
clinician-rated CGI-S scale, a global rating of disease
severity, was performed at baseline and at each visit
through dose tapering. The CGI-S rates the severity of
a subject’s condition on a 7-point scale ranging from 1
(normal, not at all ill) to 7 (among the most extremely
ill subjects). The CGI-I scale, a clinician-rated global
rating of improvement relative to baseline as assessed
by a seven-point scale ranging from 1 (very much
improved) to 7 (very much worse), was also performed
at all postbaseline visits through dose tapering.

Safety assessments included assessment of AEs,
vital signs, findings from physical examinations,
clinical laboratory evaluations, and electrocardio-
grams (ECGs). AEs and vital signs were assessed at
screening, baseline, at each visit during the dose-
optimization and dose-maintenance phases, at end-
point/early termination, at the end of dose tapering,
and at final follow-up 7 to 9 days after the final dose of
study drug. Treatment-emergent AEs (TEAEs) were
defined as events that started or were exacerbated
between the first dose of study medication and the
third day after treatment cessation (inclusive).
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Data Analysis

For this adjunctive therapy study, where subjects had
already experienced a reduction in ADHD symptoms
on a stimulant alone before entry, a four-point differ-
ence in ADHD-RS-IV total score between treatments
was determined to be representative of clinically
meaningful additional improvement. Assuming a
standard deviation of 10 points, sample size was
chosen to detect a difference between treatments of at
least four points, equivalent to an effect size of 0.4,
between either of the GXR plus psychostimulant
groups and placebo plus psychostimulant for the pri-
mary efficacy measure (ADHD-RS-IV total score). To
achieve this with approximately 90% power and using
a two-sided test of significance at the 0.05 level, it was
determined that at least 399 subjects would need to be
assessed for the ADHD-RS-IV total score at endpoint.
It was anticipated that 10% of randomized subjects
would not provide a postrandomization primary effi-
cacy measurement; therefore, at least 441 subjects
needed to be randomized in a 1:1:1 (GXR am:GXR
pM:placebo) allocation ratio.

The primary efficacy analysis was performed on the
change from baseline to endpoint in ADHD-RS-IV
total score, using an analysis of covariance model.
Endpoint was defined as the last on-therapy, postran-
domization treatment week, before any dose taper, at
which a valid ADHD-RS-IV total score was collected.
Two primary treatment group comparisons were de-
fined: GXR aM + psychostimulant versus placebo +
psychostimulant; and GXR pm + psychostimulant
versus placebo + psychostimulant.

Dunnett’s adjustment for multiplicity was used to
control the false-positive error rate for the primary
efficacy variable at 0.05 (two-sided). The study was not
designed or powered to make statistical comparisons
between active treatment groups (i.e., GXR am +
psychostimulant versus GXR pm + psychostimulant).

The ADHD-RS-IV inattention and hyperactivity/
impulsivity subscale scores were analyzed using an
analysis of covariance model that included treatment
group (the effect of interest), psychostimulant type (the
blocking factor, amphetamine, or methylphenidate),
and the corresponding baseline score (the covariate).
CGI-S and CGI-I results were each analyzed using a
Cochran-Mantel-Haenszel test stratified by psycho-
stimulant type (amphetamine or methylphenidate) for
each visit after baseline and for endpoint.

Efficacy and safety analyses were performed using
the full analysis set (FAS) and safety population,
respectively. Both study populations were defined to
include all subjects who received at least one dose of
study medication.

RESULTS

A total of 615 subjects were screened and 461 were
randomized (Figure S1, available online). The

safety and FAS populations included 455 subjects:
153 in the placebo + psychostimulant group, 150 in
the GXR aM + psychostimulant group, and 152 in
the GXR pM + psychostimulant group. Overall, 386
subjects completed the dose-maintenance period
(visit 10) and 378 completed the study through the
follow-up visit 12. Adherence rates for GXR, as
measured by tablet counts, were 97.2% in the GXR
AM + psychostimulant group and 98.5% in the
GXR pM + psychostimulant group. Adherence
rates for psychostimulants, as assessed by asking
subjects if they had missed any doses, ranged from
95.3% to 97.4% across the study visits.

Demographic characteristics and current psy-
chostimulant treatment were generally similar
among treatment groups for the FAS/safety popu-
lation (Table 1). The mean (SD) optimal dose of
GXR was 3.2 (1.0) mg/d and were similar between
the GXR aM + psychostimulant (3.3 [1.0] mg/d)
and GXR pm + psychostimulant (3.2 [1.0] mg/d)
groups. The overall mean (SD) weight-adjusted
optimal dose was 0.088 (0.04) mg/kg and was also
similar between groups. For most subjects receiv-
ing GXR (64.2%), the weight-adjusted optimal dose
was between 0.05 mg/kg and 0.12 mg/kg. The
percentages of subjects in each weight-adjusted
optimal dose group are available online in Table S1,
available online.

Efficacy Measures

Baseline mean ADHD-RS-IV total scores were
similar among all treatment groups (Table 1). For
both morning and evening administration of
GXR, subjects receiving GXR plus a psycho-
stimulant showed significantly greater improve-
ment from baseline to endpoint, as measured by
the ADHD-RS-IV total score, compared with
subjects receiving placebo plus a psychostimu-
lant (placebo-adjusted LS mean reductions: GXR
AM, —4.5, 95% confidence interval [CI] —7.5,
—1.4,p = .002; GXR p™m, —5.3,95% CI —8.3, —2.3,
p < .001) (Figure 1). At endpoint, mean (SD)
ADHD-RS-IV total scores were 21.7 (12.98), 17.3
(12.86), and 16.1 (11.84) for the placebo + psy-
chostimulant, GXR aM + psychostimulant, and
GXR pm + psychostimulant treatment groups,
respectively. Effect sizes of GXR plus a psycho-
stimulant versus placebo plus a psychostimulant
were 0.377 for the GXR aMm + psychostimulant
group and 0.447 for the GXR p™m + psychostimu-
lant group.
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TABLE 1 Demographics in the Full Analysis Set (FAS)/Safety Population (N = 455)
Placebo + GXR AM + GXR PM + FAS/Safety
Psychostimulant Psychostimulant Psychostimulant Population
Characteristic (n = 153) (n = 150) (n = 152) (N = 455)
Age, y, mean (SD) 10.8 (2.3) 11.0 (2.6) 10.6 (2.3) 10.8 (2.4)
6-12, n (%) 123 (80.4) 114 (76.0) 124 (81.6) 361 (79.3)
13-17, n (%) 30 (19.6) 36 (24.0) 28 (18.4) 94 (20.7)
Sex, n (%)
Male 112 (73.2) 108 (72.0) 106 (69.7) 326 (71.6)
Female 41 (26.8) 42 (28.0) 46 (30.3) 129 (28.4)
Race, n (%)
White 102 (66.7) 104 (69.3) 102 (67.1) 308 (67.7)
Black or African American 35 (22.9) 28 (18.7) 37 (24.3) 100 (22.0)
Native Hawaiian or other Pacific Islander 1(0.7) 1(0.7) 1(0.7) 3(0.7)
Asian 1(0.7) 2(1.3) 3(2.0) 6 (1.3)
American Indian or Alaska Native 0 1(0.7) 0 1(0.2)
Other 14 (9.2) 14 (9.3) 9 (5.9) 37 (8.1)
Ethnicity, n (%)
Hispanic or Latino 15 (9.8) 27 (18.0) 19 (12.5) 61 (13.4)
Not Hispanic or Latino 138 (90.2) 123 (82.0) 133 (87.5) 394 (86.6)
Weight, |b, mean (SD) 89.14 (27.9) 90.76 (29.7) 85.40 (26.5) 88.43 (28.1)
Baseline ADHD-RS-V total score, mean (SD) 37.7 (7.75) 37.6 (8.13) 37.0 (7.65) NA
Concomitant psychostimulant, n (%)
MAS XR 27 (17.6) 26 (17.3) 28 (18.4) 81 (17.8)
OROS MPH 69 (45.1) 69 (46.0) 68 (44.7) 206 (45.3)
SODAS d-MPH 9(5.9) 9 (6.0) 9 (5.9) 27 (5.9)
MPH CD 2(1.3) 2 (1.3) 1(0.7) 5(1.1)
SODAS MPH 1(0.7) 1(0.7) 0 2 (0.4)
LDX 45 (29.4) 43 (28.7) 46 (30.3) 134 (29.5)
Note: This table is reproduced with permission from Shire Pharmaceuticals, October 21, 2011. ADHDRSIV = Attention-Deficit/Hyperactivity Disorder
Rating Scale IV: FAS = full analysis set; GXR = guanfacine extended release; LDX = lisdexamfetamine dimesylate; MAS XR = mixed amphetamine salts
extended release; MPH CD = methylphenidate controlled-delivery, OROS MPH = osmotic release oral system methylphenidate; SODAS d-MPH =
spheroidal oral drug absorption system dexmethylphenidate; SODAS MPH = spheroidal oral drug absorption system methylphenidate.

The inattention subscale rating of the
ADHD-RS-IV showed significantly greater im-
provements from baseline in subjects receiving
GXR with a psychostimulant compared with
subjects receiving placebo + psychostimulant
(placebo-adjusted LS mean reductions: GXR
aM, —2.4, 95% CIL: —=3.9, —0.9, p = .002; GXR
rM, —3.1, 95% CI: —4.6, —1.5, p < .001) (Figure
2). Effect sizes for the inattention subscale of
GXR plus a psychostimulant at endpoint were
0.359 in the GXR aM + psychostimulant group
and 0.458 in the GXR pM + psychostimulant
group.

Similarly, the hyperactivity /impulsivity sub-
scale rating of the ADHD-RS-IV at endpoint
showed significantly greater improvements from
baseline in subjects receiving GXR with a psycho-
stimulant compared with those receiving
placebo + psychostimulant (placebo-adjusted LS
mean reductions: placebo group, —7.6; GXR aM,

—2.1,95% CI: —3.4, —0.7, p = .002 versus placebo;
GXR p™M, —2.3, 95% CI. =3.6, =09, p < .001
versus placebo) (Figure 3). Effect sizes for the
hyperactivity /impulsivity subscale of GXR plus
a psychostimulant at endpoint were 0.352 for the
GXR aM + psychostimulant group and 0.387 for
the GXR pM + psychostimulant group.

Secondary Efficacy Measures
Baseline CGI-S scores were similar across treat-
ment groups. At endpoint, subjects in both the
GXR aM and GXR pM groups were judged to be
less severely ill, as measured by CGI-S scores,
than subjects in the placebo group (GXR am +
stimulant group, p = .013; GXR pMm + stimulant
group, p < .001). CGI-S results at endpoint are
summarized in Table S2, available online.
Similarly, significantly greater proportions of
subjects in both the GXR morning- and evening-
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FIGURE 1

Least squares (LS) mean (standard error of the mean [SEM]) change in Attention-Deficit/Hyperactivity

Disorder Rating Scale IV (ADHD-RS-IV) total score from baseline by visit in the guanfacine extended release (GXR)

AM + psychostimulant group and GXR Pm + psychostimulant group (full analysis set). Note: In the GXR Am +
psychostimulant group, significant improvements were observed at visit 5 (3 weeks on treatment) and from visit 7
(5 weeks on treatment) through endpoint. In the GXR Pm + psychostimulant group, significant improvements were
observed from visit 4 (2 weeks on treatment) through endpoint. Effect sizes at endpoint were 0.377 for the GXR Am +
psychostimulant group and 0.447 for the GXR PM + psychostimulant group. This figure is reproduced with permission
from Shire Pharmaceuticals, October 21, 2011. “p < .05 versus placebo, based on the Dunnett test.
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dosing groups were judged as improved (includ-
ing much or very much improved) at endpoint
on the CGI-I, compared with the placebo group
(placebo group, 57.9%; GXR aM + psychostimu-
lant group, 70.5%, 95% CI: 1.8%, 23.3%, p = .024
versus placebo; GXR pm + psychostimulant
group, 74.3%, 95% CI: 5.9%, 27.0%, p = .003
versus placebo).

Safety Assessments

TEAEs are shown in Table 2. In this study, the
overall rates of TEAEs were slightly elevated in
the GXR am (77.3%) and GXR pm (76.3%) +
psychostimulant groups compared with the pla-
cebo + psychostimulant group (63.4%). Serious
AEs occurred in three subjects (1%): all subjects
were receiving GXR plus a psychostimulant, and
all three events were deemed unrelated to study
medication by investigators. One subject experi-
enced syncope in the context of nausea, vomiting,
and sinusitis; the subject completed the study.
Another subject exhibited self-injurious behavior,
aggression, homicidal ideation, and adjustment
disorder with mixed disturbance of emotions and
conduct. It was subsequently disclosed to the
investigators that the subject had exhibited
similar behaviors before the start of the study;

the subject discontinued from the study. The
third subject had poison ivy and discontinued
from the study. One serious AE occurred in the
2-year-old brother of a subject, who acciden-
tally ingested eight 1-mg tablets of GXR. He
was taken to the emergency room, given acti-
vated charcoal, observed, and released. No
symptoms were reported.

Most TEAEs were mild or moderate in se-
verity. Severe TEAEs occurred in 0.7% (1/153)
of the placebo + psychostimulant group, 2.0%
(3/150) of the GXR am + psychostimulant
group, and 6.6% (10/152) of the GXR pm +
psychostimulant group. The rate of discontin-
uation because of TEAEs was 0.7% (1/153) in
the placebo + psychostimulant group, 2.7%
(4/150) in the GXR am + psychostimulant
group, and 3.9% (6/152) in the GXR pMm +
psychostimulant group. No deaths occurred
during the study. Aggression was the only
TEAE leading to discontinuation that occurred
in more than one subject; one subject in each of
the three groups discontinued because of the
TEAE of aggression.

The most common TEAEs were headache
and somnolence in the two GXR groups and
headache and upper respiratory tract infection
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FIGURE 2 Least squares (LS) mean (standard error of the mean [SEM]) change in Attention-Deficit/Hyperactivity
Disorder Rating Scale IV (ADHD-RS-IV) inattention subscale score from baseline by study visit {full analysis set). Note:
In the guanfacine extended release (GXR) AM + psychostimulant group, significant improvements were observed at
visit 5 (3 weeks on treatment) and from visit 8 (6 weeks on treatment) through endpoint. In the GXR pm +
psychostimulant group, significant improvements were observed from visit 4 (2 weeks on treatment) through
endpoint. Effect sizes at endpoint were 0.359 in the GXR AM + psychostimulant group and 0.458 in the GXR Pm +
psychostimulant group. This figure is reproduced with permission from Shire Pharmaceuticals, October 21, 2011.

“p < .05 versus placebo + psychostimulant.
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in the placebo + psychostimulant group (Table
2). The incidence of treatment-emergent som-
nolence, sedation, and hypersomnia (SSH)
events combined was similar in the 2 GXR
groups (18.0% in the GXR aMm + psychostimu-
lant group, and 18.4% in the GXR pm + psy-
chostimulant group) and was 6.5% in the pla-
cebo + psychostimulant group. The bulk of the
SSH events occurred in the initial 5 weeks of
treatment (during the dose-optimization pe-
riod), resolved before the dose-tapering period,
and did not result in early discontinuation
from the study. No new reports of SSH were
reported at visits 9 or 10.

At endpoint, small mean (SD) decreases in
supine pulse (GXR am + psychostimulant, —5.8
[12.30]; GXR pM + psychostimulant, —5.4 [11.77]
beats/min), systolic blood pressure (SBP) (GXR
AM + psychostimulant, —1.5 [9.74]; GXR pm +
psychostimulant, —2.9 [9.74] mm Hg), and dia-
stolic blood pressure (DBP) (GXR amMm + psycho-
stimulant, —1.1 [7.47]; GXR pMm + psychostimu-
lant, —1.2 [8.52] mm Hg) were observed in
subjects receiving GXR plus a psychostimulant
compared with subjects receiving placebo plus a
psychostimulant (2.1 [10.65] beats/min, —0.6
[8.38] mm Hg, and —0.0 [7.61] mm Hg, respec-
tively). Outlier criteria were defined as a QTcF
interval =480 milliseconds or a QTcB interval

=500 milliseconds. No subjects in any treatment
group met these criteria.

There were no clinically notable differences
in physical examination findings between
treatment groups. There were mean (SD) in-
creases in weight from baseline at endpoint of
1.31 (2.93) Ib in subjects receiving GXR + a
psychostimulant and 0.90 1b (3.04) in subjects
receiving placebo + psychostimulant. There
were no clinically notable differences in hema-
tology, chemistry, or urinalysis between treat-
ment groups. No subject was discontinued
early because of a treatment-emergent abnor-
mal laboratory value.

DISCUSSION

The results of this study support the hypothesis
that adjunctive administration of the selective o ,-
adrenoceptor agonist, GXR, to a psychostimulant in
subjects with suboptimal response to psychostimu-
lants reduces ADHD symptoms over placebo with
a psychostimulant. Significant benefits of adjunc-
tive administration were observed whether GXR
was administered in the morning or evening. No
new safety signals emerged after adjunctive admin-
istration of GXR with psychostimulants compared
with psychostimulants alone. To our knowledge,
the current study represents the largest double-
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FIGURE 3 Least squares (LS) mean (standard error of the mean [SEM]) change in Attention-Deficit/Hyperactivity
Disorder Rating Scale IV (ADHD-RS-IV) hyperactivity/impulsivity subscale score from baseline by study visit (full
analysis set). Note: In the guanfacine extended release (GXR) AM + psychostimulant group, significant improvements
were observed from visit 4 (2 weeks on treatment) through endpoint. In the GXR Pm + psychostimulant group,
significant improvements were observed from visit 3 (1 week on treatment) through endpoint. Effect sizes at endpoint
were 0.352 for the GXR aM + psychostimulant group and 0.387 for the GXR PM + psychostimulant group. This
figure is reproduced with permission from Shire Pharmaceuticals, October 21, 2011. “p < .05 versus placebo +
psychostimulant.
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blind, randomized, placebo-controlled study con- Although this study was not designed to com-

ducted to date examining adjunctive therapy for =~ pare morning with evening dosing of GXR, upon
ADHD. The study results show that GXR was  visual inspection, similar responses were seen in
efficacious in augmenting treatment response in ~ the GXR AM + psychostimulant and GXR pm +
subjects with a suboptimal response to a psycho-  psychostimulant groups, suggesting that both
stimulant alone. dosing regimens are efficacious, safe, and tolera-

TABLE 2 Treatment-Emergent Adverse Events (TEAEs) Occurring in =5% of Subjects in Any Treatment Group (Safety
Population)

Placebo + Psychostimulant ~ GXR AM + Psychostimulant  GXR PM + Psychostimulant
(n = 153) (n = 150) (n = 152)
Any TEAE, n (%) 97 (63.4) 116 (77.3) 116 (76.3)
Headache 20 (13.1) 32 (21.3) 32 (21.1)
Somnolence 7 (4.6) 21 (14.0) 20 (13.2)
Upper respiratory fract infection 12 (7.8) 14 (9.3) 16 (10.5)
Fatigue 4 (2.6) 18 (12.0) 11 (7.2)
Insomnia 6 (3.9) 8 (5.3) 18 (11.8)
Upper abdominal pain 3(2.0) 12 (8.0) 13 (8.4)
Dizziness 6 (3.9) 15 (10.0) 8 (5.3)
Decreased appetite 6(3.9) 9 (6.0) 11(7.2)
Cough 7 (4.6) 9 (6.0) 7 (4.6)
Irritability 11 (7.2) 6 (4.0) 9(5.9)
Nausea 5(3.3) 4(2.7) 11 (7.2)
Pyrexia 6 (3.9) 6 (4.0) 8 (5.3)
Sedation 3 (2.0) 5(3.3) 8 (5.3)
Pharyngolaryngeal pain 5(3.3) 2(1.3) 8 (5.3)
Note: This table is reproduced with permission from Shire Pharmaceuticals, October 21, 2011. GXR = guanfacine extended release.
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ble. In fact, treatment effect sizes at endpoint
compared with placebo + psychostimulant were
0.38 in the GXR am + psychostimulant group
and 045 in the GXR rm + psychostimulant
group. Of note, because subjects in this adjunc-
tive therapy study had already experienced re-
ductions in ADHD symptoms with a psycho-
stimulant alone, comparisons with treatment
effects of monotherapy may not be appropriate.
Effect sizes presented in this study do not repre-
sent the overall improvement with these treat-
ment regimens; they account for additional
benefits beyond those already provided by psy-
chostimulant monotherapy.

In the present study, mean ADHD-RS-IV total
scores at endpoint were <18, a score that is
consistent with low overall ADHD symptoms, in
both the morning and evening dosing groups.'®
Furthermore, a score of <18 suggests that a
subject is minimally ill and may be below the
DSM-IV diagnostic threshold for ADHD."

The findings of this study are consistent with
those of other studies, discussed previously evalu-
ating adjunctive administration of a,-adrenoceptor
agonists with psychostimulants. In a 6-week ran-
domized study of clonidine added to either meth-
ylphenidate or dexamphetamine, Hazell et al.
found a significant reduction in Conners’ Parent
Rating Scale Conduct and Hyperactive Index
scores with the addition of IR clonidine.”” In a
multisite randomized study in subjects with
ADHD plus tic disorders, the authors concluded
that a greater treatment effect was found with IR
clonidine administered adjunctively to methyl-
phenidate (p < .0001) than with either IR clonidine
(p = .02) or methylphenidate (p = .02) alone.””
Palumbo et al. also examined IR clonidine and
methylphenidate, and reported benefits of adjunc-
tive therapy relative to treatment with clonidine
but not methylphenidate monotherapy.** Similarly,
a recent controlled study of CLON-XR dosed twice a
day in addition to a stable psychostimulant regimen
was conducted in children with ADHD who had a
lack of adequate response to the psychostimulant and
demonstrated significantly greater reductions in
ADHD-RS-V total scores with CLON-XR added to a
psychostimulant compared with placebo added to a
psychostimulant (mean [SD] —15.7 [12.3] versus
—11.5 [12.2], respectively, p = .009).%°

The current data also corroborate the efficacy
results of the GXR short-term open-label adjunctive
study that found reductions in ADHD symptoms
when GXR dosed once daily was added to psycho-

stimulants in subjects with ADHD who had sub-
optimal control of ADHD symptoms on a psycho-
stimulant alone.® In that study, the addition of
morning-dosed GXR resulted in statistically signif-
icant improvements in ADHD-RS-IV total scores;
the mean reduction in ADHD-RS-IV total scores
from baseline to endpoint was 16.1 (p < .0001).
Subjects continued in a 2-year open-label extension
study, and no new safety signals were observed.*>

Nonetheless, an important consideration
with adjunctive pharmacologic therapy regi-
mens is the potential for increased or novel
TEAEs. In this study, the overall rates of TEAEs
were greater in the GXR aMm (77.3%) and GXR
PM (76.3%) + psychostimulant groups com-
pared with the placebo + psychostimulant
group (63.4%). Most TEAEs associated with
GXR administered adjunctively to a psycho-
stimulant were mild or moderate in severity.
Furthermore, although limited by our design
and relatively short trial duration, no unique
adverse effects were observed with adjunctive
administration compared with those observed
historically with psychostimulants alone or his-
torically with GXR alone.®**?%3> There were no
serious AEs judged related to study medication
by investigators. Similarly, while studying oth-
erwise healthy subjects, our data are reassuring
in that, similar to previous adjunctive o,-
adrenoceptor agonist and psychostimulant tri-
als, there was an absence of serious adverse
cardiovascular events or findings that emerged.
Of interest, despite older case reports that raised
safety concerns with IR clonidine administered
adjunctively to methylphenidate,**” no seri-
ous cardiovascular adverse outcomes have
been reported in recent multisite studies of
adjunctive administration of a,-adrenoceptor
agonists and psychostimulants in medically
screened youth.”*?® The four studies that eval-
uated clonidine IR (n = 325) or XR (n = 198)
adjunctively administered with psychostimu-
lants discussed previously and the present study
evaluating GXR administered with psychostimu-
lants (n = 455) total 978 subjects. No serious
cardiovascular AEs were reported in these stud-
ies.232526:28 Drowsiness, somnolence, and seda-
tion were typically noted.***>?¢

In this GXR adjunctive study, the incidence
of treatment-emergent SSH events was 18.0%
in the GXR aMm + psychostimulant group, and
18.4% in the GXR pm + psychostimulant group.
This was a lower incidence than that seen in
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two short-term randomized GXR monotherapy
studies in subjects aged 6 to 17 years, in which
the reported incidences of treatment-emergent
SSH events were 44.2% and 32.5% in subjects
treated with GXR.**%”

Mean decreases in pulse, SBP, and DBP were
observed at endpoint in subjects receiving GXR
plus a psychostimulant. In subjects who received
placebo plus a psychostimulant, a small mean (SD)
increase in pulse was observed (2.1 [10.65] beats/
min), whereas those who received GXR plus a
psychostimulant demonstrated a decrease in mean
(SD) pulse (GXR am + psychostimulant, —5.8
[12.30]; GXR pm + psychostimulant, —5.4 [11.77]
beats/min). In addition, subjects receiving GXR
adjunctive to a psychostimulant manifested
slightly more weight gain at endpoint than with a
psychostimulant alone. These differences from
baseline when subjects were receiving psycho-
stimulant alone suggests a potential partial offset-
ting of some of the adverse effects associated with
psychostimulants with GXR,*****! although use of
GXR alone was not examined in the present study.
Also, no study measurements were taken before
the start of psychostimulant therapy; therefore, the
impact of psychostimulant monotherapy on the
growth or cardiovascular parameters of these sub-
jects is unknown.

There are a number of methodologic limita-
tions in the current study. The relatively short
duration of the study limited the conclusions
that can be drawn regarding the safety or
efficacy of longer-term adjunctive therapy. The
study was not designed to compare morning
with evening dosing of GXR, which may be of
clinical interest. Subjects were not assessed
before beginning their psychostimulant regi-
men; therefore, the response attributable to the
psychostimulant is unknown. However, sub-
jects had to manifest some improvement in
ADHD symptoms (in the judgment of the in-
vestigator) in response to psychostimulant
monotherapy to be included in the study. The
study design did not incorporate psychostimu-
lant optimization during the conduct of the
study and optimization was assumed to have
occurred prior to study start. Psychostimulant
doses were not changed beginning at least 4
weeks before the baseline visit and throughout
the study. Therefore, any subjects who were
not receiving a fully optimized dose of psycho-
stimulant before study start may have contin-
ued to manifest suboptimal response to their

psychostimulant during the study. However,
the groups were randomized into the three
treatment arms, and the possible lack of psy-
chostimulant dose optimization should have
affected each group equally. Similarly, adher-
ence with psychostimulant therapy before the
study start was not assessed, although adher-
ence rates for psychostimulant therapy were
high during this study. Therefore, participation
in the study may have enhanced adherence to
psychostimulants, resulting in an artificially
enhanced placebo response in the psycho-
stimulant plus placebo administration group.
Finally, the inclusion and exclusion criteria
produced a select group of medically and psy-
chiatrically screened subjects that may not be
comparable to the general clinical population.

This multisite, placebo-controlled study in
children with ADHD suggests that the addition
of GXR in either the morning or evening pro-
vides additional symptom reduction in subjects
with suboptimal response to psychostimulant
monotherapy. GXR administered adjunctively
to psychostimulants was associated with pre-
dictable adverse effects of each class of medi-
cation alone. Specific outcomes and the dura-
tion of effect for each of the medications
administered alone and adjunctively, as well as
the effects of concurrent changes of psycho-
stimulant and GXR, and the effects of opti-
mized GXR followed by the addition of a
psychostimulant could be explored in future
studies. Effects of long-term dosing, and neu-
roimaging correlates for adjunctive therapy
may also be beneficial. &
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FIGURE S1  Study flow diagram. Note: FAS = full analysis set; GXR = guanfacine extended release. This figure is
reproduced with permission from Shire Pharmaceuticals, October 21, 2011. *Other reasons included subjects who
declined to participate. The number of subjects who specifically declined participation was not captured. TOne subject

was randomized in error after being excluded from the study. The subject did not receive study medication.
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TABLE S1 Optimal Dose (Safety Population)
GXR AM + GXR PM + All GXR +
Psychostimulant Psychostimulant Psychostimulant
(n = 150) (n = 152) (n = 302)
Optimal dose
Mean (SD) 3.3(1.0) 3.2 (1.0) 3.2 (1.0)
Subjects receiving, n (%)
1 mg/d 8 (5.3) 8 (5.3) 16 (5.3)
2 mg/d 22 (14.7) 27 (17.8) 49 (16.2)
3 mg/d 26 (17.3) 35 (23.0) 61(20.2)
4 mg/d 79 (52.7) 66 (43.4) 145 (48.0)
Weight-adjusted optimal dose, mg/kg
Mean (SD) 0.088 (0.04) 0.089 (0.03) 0.088 (0.04)
Subijects receiving, n (%)
0.01-0.04 mg/kg 21 (14.0) 14(9.2) 35 (11.4)
0.05-0.08 mg/kg 46 (30.7) 51(33.6) 97 (32.1)
0.09-0.12 mg/kg 49 (32.7) 48 (31.6) 97 (32.1)
0.13-0.16 mg/kg 19 (12.7) 23 (15.1) 42 (13.9)

Note: Column totals may not equal the numbers listed for each group as only subjects who reached the end of dose optimization were included in this
analysis. This table is reproduced with permission from Shire Pharmaceuticals, October 21, 201 1. GXR = guanfacine extended release.
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TABLE $2 Summary of Clinical Global Impressions of Severity of lllness Scores at Endpoint (Full Analysis Set)

Mildly ill
Moderately ill
Markedly ill
Severely ill

Normal, not at all ill
Borderline mentally il

Among the most extremely ill subjects

GXR Am +
Psychostimulant
n = 150
n (%)

34 (22.8)
29 (19.5)
51 (34.2)
24 (16.1)
9 (6.0)
2(1.3)
0(0.0)

GXR PMm +
Psychostimulant
n = 152
n (%)

37 (25.0)
39 (26.4)
39 (26.4)
24 (16.2)
8 (5.4)
1(0.7)
0(0.0)

Placebo +
Psychostimulant
n =153
n (%)

23 (15.1)
27 (17.8)
44 (28.9)
41 (27.0)
14 (9.2)
3(2.0)
0(0.0)

Note: This table is reproduced with permission from Shire Pharmaceuticals, October 21, 2011. GXR = guanfacine extended release.
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