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• 6-week, randomized, double-blind, PBOcontrolled, fixed-dose (25, 50, or 75 mg SHP465
MAS) study

SHP465 MAS • All participants initiated treatment at 12.5 mg •
Treatment
and were titrated to 25 (Week 2), 50 (Week
3), and 75 (Week 4) mg based on efficacy
•
and tolerability

25 mg SHP465 MAS group: 25 mg during
Weeks 1–6
50 mg SHP465 MAS group: 25 mg during Week 1;
37.5 mg during Week 2; 50 mg during Weeks 3–6

• Downtitration from 50 to 37.5 mg at the end • 75 mg SHP465 MAS group: 25 mg during Week 1;
of Week 3 and from 75 to 62.5 mg at the
37.5 mg during Week 2; 50 mg during Week 3; 75
end of Week 4 was permitted
mg during Weeks 4–6
• The optimized dose (ie, the dose that was • Modifications to the dosing schedule were not
tolerable and produced a ≥30% ADHDallowed
RS-IV-TS decrease from baseline) was
maintained until the end of the study
Key Inclusion
Criteria*

• Adult men and nonpregnant/nonlactating women (aged 18–55 years)
• Met DSM-IV-TR ADHD diagnostic criteria
• ADHD-RS-IV-TS ≥24 (dose-optimization study) or ≥32 (fixed-dose study) at baseline

• SHP465 mixed amphetamine salts (SHP465 MAS) extended-release is a once-daily, singleentity MAS product for oral administration approved in the United States for the treatment
of attention-deficit/hyperactivity disorder (ADHD) in individuals aged ≥13 years.1
– Each SHP465 MAS capsule contains 3 types of drug-releasing beads (an immediaterelease bead and 2 different types of delayed-release beads) that contain equal
amounts by weight of 4 salts (dextroamphetamine sulfate, amphetamine sulfate,
dextroamphetamine saccharate, and amphetamine aspartate monohydrate), resulting
in a 3:1 mixture of d- to l-amphetamine base equivalent.1
• In a series of studies in adults diagnosed with ADHD, SHP465 MAS produced significantly
greater reductions in ADHD Rating Scale IV (ADHD-RS-IV) or ADHD-RS With Adult Prompts
total score than did placebo (PBO),2-4 with effect sizes as large as 1.11 observed.2,3
– Additionally, SHP465 MAS treatment resulted in statistically significant improvements in
global functioning vs PBO as measured by ratings on the Clinical Global Impressions–
Improvement (CGI-I) scale.2-4
• SHP465 MAS was generally well tolerated across studies in adults with ADHD, with the
most frequently reported treatment-emergent adverse events (TEAEs) being insomnia,
decreased appetite, dry mouth, and headache.2-4
• Previous publications have described the efficacy of ADHD pharmacotherapy in children
or adults diagnosed with ADHD based on treatment history,5-9 but similar assessments of
SHP465 MAS have not been conducted.

Objective
• To examine SHP465 MAS treatment responses based on prior ADHD treatment using
pooled data from 2 studies of SHP465 MAS in adults diagnosed with ADHD.

Methods
Study Design, Treatment, and Population
• These post hoc analyses pooled data from 1 dose-optimization study (NCT00150579) and
1 fixed-dose study2 (NCT00152022). Key study features are summarized in Table 1.
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– The dose-optimization study was a phase 3, randomized, double-blind study in which
participants were randomized to dose-optimized SHP465 MAS (12.5, 25, 50, or 75 mg) or
PBO for 7 weeks.4
– The fixed-dose study was a phase 3, randomized, double-blind study in which
participants were randomized to SHP465 MAS (25, 50, or 75 mg) or PBO for 6 weeks.2

Key Exclusion • A comorbid psychiatric diagnosis controlled with a prohibited medication or uncontrolled and
Criteria*
associated with significant symptoms that contraindicates SHP465 MAS use or could confound
study assessments
• Cardiac structural anomalies, electrocardiogram or laboratory anomalies at screening or baseline,
history of hypertension, resting SBP >139 mmHg, or resting DBP >89 mmHg
• History (within 6 months before screening) of drug dependence or substance abuse disorder
according to DSM-IV-TR criteria (excluding nicotine)
• Documented allergy to, intolerance of, or history of not responding to methylphenidate or
amphetamines
ADHD=attention-deficit/hyperactivity disorder; ADHD-RS-IV-TS=ADHD Rating Scale IV total score; DBP=diastolic blood pressure; DSM-IV-TR=Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition, Text Revision; MAS=mixed amphetamine salts; PBO=placebo; SBP=systolic blood pressure.
*Criteria across studies.

• Both study protocols were approved by institutional review boards and conducted in
accordance with guidelines of the World Medical Assembly Declaration of Helsinki.
– All participants provided written informed consent before any study-related procedures
were conducted; informed consent documents were written in accordance with Good
Clinical Practice and guidelines of the Health Insurance Portability and Accountability
Act of 1996.
• All participants were otherwise healthy adult men or nonpregnant/nonlactating women
meeting Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text
Revision ADHD criteria.

Endpoints
• The primary efficacy measure in both studies was the ADHD-RS-IV.
– The ADHD-RS-IV is an 18-item, clinician-administered scale.10 With training and the use
of prompts,11,12 the ADHD-RS-IV can be used to assess adult ADHD symptoms.
§ Each item is scored from 0 (none) to 3 (severe); total score ranges from 0–54.
• A secondary efficacy measure in both studies was the CGI-I scale.
– The CGI-I is an 8-point clinician-rated scale assessing patient improvement relative to
baseline; ratings range from 0 (not assessed) to 7 (very much worse).13
• For both studies, the ADHD-RS-IV was assessed at baseline and all on-treatment study
visits, and the CGI-I was assessed at all on-treatment visits.
• In each study, a secondary tolerability-related endpoint was the occurrence of TEAEs; AEs
were assessed from the time of informed consent through follow-up.
Data Analysis and Statistical Analyses
• Findings for the prespecified analyses have been described previously.2,4
• In these post hoc analyses, treatment response to SHP465 MAS was assessed as a
function of ADHD treatment history (treatment-naive or prior stimulant treatment) pooled
across both studies.
• Efficacy-related treatment responses (ADHD-RS-IV total score [ADHD-RS-IV-TS] change
from baseline to endpoint and the percentage of improved participants on CGI-I at
endpoint) are reported in the pooled intent-to-treat population (ITT; randomized participants
from each study who received ≥1 study drug dose and who had a baseline assessment and
≥1 postbaseline primary efficacy assessment).

– Endpoint was defined as the average of the last 3 treatment weeks (or the last
nonmissing postbaseline value if data for the last 3 treatment weeks was missing) for
ADHD-RS-IV-TS and as the last nonmissing postbaseline value for the CGI-I.
• Tolerability-related measures (the percentage of participants with TEAEs) are reported in
the pooled randomized safety population (randomized participants from each study who
took ≥1 study drug dose).
• Statistical comparisons of the effects of SHP465 MAS vs PBO were conducted using type
3 sums of squares analysis of covariance with treatment effect and baseline as a covariate
(ADHD-RS-IV-TS changes from baseline to endpoint) and Fisher exact tests (percentage of
participants categorized as improved on the CGI-I at endpoint).
– Although these were double-blind studies, the current pooled post hoc analyses were not
preplanned before the study blind was broken. As such, none of the presented inferential
statistics should be interpreted as confirmatory.

Results
Participant Disposition and Demographics
• Participant disposition
– In the pooled ITT population, 542 participants were treatment-naive (SHP465 MAS,
n=354; PBO, n=188) and 120 participants had prior stimulant treatment (SHP465 MAS,
n=77; PBO, n=43).
– In the pooled randomized safety population, 550 participants were treatment-naive
(SHP465 MAS, n=359; PBO, n=191) and 122 participants had prior stimulant treatment
(SHP465 MAS, n=78;PBO, n=44).
• Baseline demographic and clinical characteristics are summarized in Table 2.

Mean ± SD age, y
Women, n (%)
Race, n (%)
White
Black/African American
Asian
Other
Mean ± SD weight,* lb
Mean ± SD BMI,* kg/m2
Mean ± SD ADHD-RS-IV-TS†
ADHD subtype, n (%)
Inattentive
Hyperactive/impulsive
Combined

36.1±10.08
68 (49.6)

37.0±10.25
68 (50.4)

118 (86.1)
9 (6.6)
4 (2.9)
6 (4.4)
180.4±43.59
27.7±5.40
35.7±7.49

113 (83.7)
12 (8.9)
3 (2.2)
7 (5.2)
177.8±41.14
27.4±5.30
36.0±7.44

38 (27.7)
4 (2.9)
95 (69.3)

Fixed-Dose Study
All SHP465 MAS (n=307)
Mean ± SD age, y
Women, n (%)
Race, n (%)
White
Black/African American
Native Hawaiian/Pacific Islander
Asian
American Indian/Alaska Native
Other
Mean ± SD weight, lb
Mean ± SD BMI, kg/m2
Mean ± SD ADHD-RS-IV-TS‡
ADHD subtype, n (%)
Inattentive
Hyperactive/impulsive
Combined

34 (25.2)
4 (3.0)
97 (71.9)

PBO (n=104)

37.7±9.69
132 (43.0)

35.6±9.79
46 (44.2)

269 (87.6)
17 (5.5)
0
9 (2.9)
2 (0.7)
10 (3.3)
183.0±40.85
27.9±5.30
40.3±5.57

89 (85.6)
6 (5.8)
1 (1.0)
5 (4.8)
0
3 (2.9)
181.0±44.32
27.5±5.22
40.2±5.41

55 (17.9)
3 (1.0)
249 (81.1)

20 (19.2)
1 (1.0)
83 (79.8)

ADHD=attention-deficit/hyperactivity disorder; ADHD-RS-IV-TS=ADHD Rating Scale IV total score; BMI=body mass index; ITT=intent-to-treat; MAS=mixed amphetamine salts;
PBO=placebo.
*SHP465 MAS, n=136.
†
Based on ITT population (PBO, n=132; SHP465 MAS, n=136).
‡
Based on ITT population (PBO, n=103; 25 mg SHP465 MAS, n=103; 50 mg SHP465 MAS, n=101; 75 mg SHP465 MAS, n=98; all SHP465 MAS, n=302).

100
90
80
70
60
50
40
30
20
10
0

0
−5

100
90
80
70
60
50
40
30
20
10
0

−10
−15
–8.2±10.73

–16.7±11.95
–18.3±12.59

−35
SHP465 MAS
(n=354)

PBO
(n=188)

Treatment-Naive

SHP465 MAS
(n=77)

PBO
(n=43)

Prior Stimulant*

ADHD-RS-IV-TS=ADHD Rating Scale IV total score; ITT=intent-to-treat; MAS=mixed amphetamine salts; PBO=placebo.
*Prior stimulant treatment includes methylphenidate, methylphenidate hydrochloride, dexmethylphenidate hydrochloride, dexamfetamine, amfetamine sulfate, lisdexamfetamine,
lisdexamfetamine mesylate, mixed amphetamine salts immediate-release, or mixed amphetamine salts extended-release).
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In these pooled post hoc analyses, improvement in adult ADHD symptoms, as
measured by ADHD-RS-IV-TS reductions, and global functioning, as measured
by improvement on the CGI-I, was nominally greater with SHP465 MAS than PBO
regardless of ADHD treatment history.
– The magnitude of the treatment response to SHP465 MAS between treatmentnaive participants and participants with prior stimulant exposure was roughly
comparable.
• The frequency of TEAEs in adults with ADHD was numerically greater with SHP465
MAS than with PBO regardless of ADHD treatment history.
•
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• The study population was predominantly white and had the combined ADHD subtype; therefore,
these findings may not be representative of the general population of adults with ADHD.
• Reasons for discontinuation of the prior treatment in non-naive participants are not known.
• These post hoc analyses were not preplanned before the study blind was broken. As such,
none of the reported inferential statistics should be interpreted as confirmatory.
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Figure 1. ADHD-RS-IV-TS Change From Baseline at Endpoint, ITT Population

Table 2. Demographic and Clinical Characteristics, Randomized Safety Population
Dose-Optimization Study
All SHP465 MAS (n=137)
PBO (n=135)

Participants, %

Study Design • 7-week, randomized, double-blind,
PBO-controlled, dose-optimization
(12.5–75 mg SHP465 MAS) study

Fixed-Dose Study2

Participants, %

Dose-Optimization Study4

Efficacy-Related Outcomes
• ADHD-RS-IV-TS reductions from baseline to endpoint were observed with both SHP465
MAS and PBO in treatment-naive participants and participants previously treated with a
stimulant (Figure 1).
– The least squares mean (95% CI) treatment differences (SHP465 MAS – PBO) for ADHDRS-IV-TS change from baseline to endpoint favored SHP465 MAS in treatment-naive
participants (–9.74 [95% CI, –11.77, –7.70], nominal P<0.0001) and in those with prior
stimulant exposure (–11.80 [95% CI, –16.10, –7.50], nominal P<0.0001).
• The percentages of improved participants on the CGI-I were greater with SHP465 MAS
than PBO in treatment-naive participants (nominal P<0.0001) and in those with prior
stimulant exposure (nominal P=0.0002; Figure 2).

ADHD-RS-IV-TS Change From
Baseline to Endpoint, Mean (SD)

Introduction

Table 1. Key Features of the Study Designs, Treatment Regimens, and Participants

– For the CGI-I, improvement was defined as having a rating of 1 (very much improved)
or 2 (much improved) at endpoint, and not improved was defined as having a rating of 3
(minimally improved) to 7 (very much worse).

Participants Improved on the CGI-I, %

In 2 placebo-controlled studies of adults with attention-deficit/hyperactivity disorder (ADHD), SHP465
mixed amphetamine salts (MAS) extended-release significantly reduced ADHD-Rating Scale IV total
score (ADHD-RS-IV-TS) versus placebo. The current post hoc analyses examined SHP465 MAS
treatment response based on ADHD treatment history from the aforementioned studies. Data were
pooled from 2 studies (a 7-week dose-optimization study [12.5–75 mg SHP465 MAS]; a 6-week fixeddose study [25, 50, or 75 mg SHP465 MAS]) of adults (18–55 years) with ADHD. The primary efficacy
outcome in both studies was ADHD-RS-IV-TS change from baseline to endpoint. Adverse event
(AE) frequency was a secondary tolerability outcome. These post hoc analyses examined SHP465
MAS responses at endpoint in treatment-naive adults or adults previously treated with a stimulant
(amphetamine or methylphenidate) in the pooled intent-to-treat population; AE frequency was
examined in the pooled safety population. These pooled post hoc analyses were not preplanned, so
all presented inferential statistics should not be interpreted as confirmatory. The least squares mean
(95% CI) treatment differences (SHP465 MAS – placebo) for ADHD-RS-IV-TS change at endpoint
favored SHP465 MAS in treatment-naive participants (–9.74 [–11.77, –7.70], nominal P<0.0001) and
participants with prior stimulant exposure (–11.80 [–16.10, –7.50], nominal P<0.0001). Treatmentemergent AE frequency was greater with SHP465 MAS versus placebo regardless of treatment
history (treatment-naive: 85.8% vs 63.9%; prior stimulant exposure: 76.9% vs 56.8%). These post hoc
analyses indicate SHP465 MAS reduced ADHD symptoms more than placebo regardless of ADHD
treatment history in adults with ADHD.
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Tolerability-Related Outcomes
• The frequency of TEAEs pooled across studies is summarized in Figure 3.
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